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PREFACE 

This is Volume 1 of a two -volume document that describes the progress 
of 15 Hanford Site ground-water monitoring projects for the period October 1 
to December 31, 1989. This volume discusses the projects; Volume 2 provides 
as-built diagrams, completion/inspection reports, drilling logs, and geo
physical logs for wells drilled, completed, or logged during this period. 
Volume 2 may be found on microfiche in the back pocket of Volume 1. 

The work descri bed in this document is conducted by the Pacific 
Northwest Laboratory under the management of Westinghouse Hanford Company for 
the U.S. Department of Energy . 

Concentrat ions of ground-water constituent s are compared to federal 
drinking water standards throughout this document for reference purposes. 
All drinking water supplied from the sampled aquifer meets regulatory stan
dards for drinking water quality . 
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SUMMARY 

This report describes the progress of 15 Hanford Site ground-water moni 
toring projects for the period October 1 to December 31, 1989 . These proj 
ects are for the 

• 300 Area Process Trenches (300 Area) 

• 183-H Solar Evaporation Basins (100-H Area) 

• 200 Areas Low-Level Burial Grounds (200-East and 200-West Areas), 
composed of 

Waste Management Area 1 
Waste Management Area 2 
Waste Management Area 3 
Waste Management Area 4 
Waste Management Area 5 

• Nonradioactive Dangerous Waste Landfill (southeast of the 200 Areas) 

• 1301-N Liquid Waste Disposal Facility (100-N Area) 

• 1324-N Surface Impoundment and 1324-NA Percolation Pond (100-N Area) 

• 1325-N Liquid Waste Disposal Facility (100-N Area) 

• 216-A-10 Crib (200-East Area) 

• 216-A-29 Ditch (200-East Area) 

• 216-A-36B Crib (200 -East Area) 

• 216-B-3 Pond (east of the 200-East Area) 

• 2101-M Pond (200-East Area) 

• Grout Treatment Facility (200-East Area) 

• Single-Shell Tanks (200-East and 200-West Areas) , composed of 

Waste Management Area A-AX 
Waste Management Area B-BX-BY 
Waste Management Area C 
Waste Management Area S-SX 
Waste Management Area T 
Waste Management Area TX -TY 
Waste Management Area U 

• 216 -B-63 Trench (200-East Area) . 

V 

-----



This report is the fourteenth in a series of quarterly status reports; 
the first 13 cover the period from May 1, 1986, through September 30, 1989 
(PNL 1986, 1987a, 1987b, 1987c, 1987d, 1988b, 1988c, 1988d; Fruland, Bates, 
and Lundgren 1989a, 1989b; Smith, Bates , and Lundgren 1989a, 1989b, 1989c) . 

The 15 projects discussed in this report were designed according to 
applicable interim-status ground-water monitoring requirements specified in 
the Resource Conservation and Recovery Act of 1976 (RCRA) as amended; in 
40 CFR 265 , Subpart F; and in WAC 173-303-400 . 

During this quarter, field activities primarily consisted of dr i lling 
and well installation, ground-water sampling and analyses, and water- level 
monitoring . 
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ABBREVIATIONS AND ACRONYMS 

The following abbreviations and acronyms are used in this report. 

1,2-DIC - 1,2-dichloroethane 

ASTM - American Society for Testing and Materials 

CFR - U.S. Code of Federal Regulations 
Cis-1,2-DCE - Cis-1,2-dichloroethene 
CY - calendar year {i.e., January through December) 

DOE - U.S. Department of Energy 
DOE-RL - U.S. Department of Energy-Richland Operations Office 

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

ft - feet 
ft/mi - feet per mile 
FY - fiscal year {i.e., October through September) 

gal - gallon 
gal/d - gallons per day 
gal/yr - gallons per year 
gpm - gallons per minute 
GTF - Grout Treatment Facility 

LLBGs - Low-Level Burial Grounds 
LWDF - Liquid Waste Disposal Facility 

MCL - maximum contaminant level 
mg/L - milligrams per liter 

NRDW - Nonradioactive Dangerous Waste Landfill 
NTU - nephelometric turbidity unit 

PCB - polychlorinated biphenyl 
PCE - perchloroethethene 
pCi/L - picocuries per liter 
PNL - Pacific Northwest Laboratory 
ppb - parts per billion 
ppm - parts per million 
PUREX - plutonium-uranium extraction 

RCRA - Resource Conservation and Recovery Act 

vii 



SST - Single-Shell Tanks 
SWL - Solid Waste Landfill 
SWS - surface water station 

TCE - trichloroethene 
TEGD - RCRA Ground-Water Monitoring Technical Enforcement Guidance Document 

(EPA 1986a) 
TOC - total organic carbon 
TOX - total organic halogens 
TOXLDL - total organic halogens , lower detection limit 

UST - United States Testing Company , Incorporated 

VOA - volatile organic analyses 
VOC - volatile organic compounds, constituents, or chemicals 

WAC - Washington Administrative Code 
WMA - waste management area 

µg/L - micrograms per liter 
J.Q11ho/cm - micromhos per centimeter (measure of specific conductivity) 
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1.0 INTRODUCTION 

The U.S. Department of Energy, Richland Operations Office (DOE -RL) 
administers and Westinghouse Hanford Company currently operates the Hanford 
facilities included in this report. The Hanford Site in southeastern 
Washington (Figure 1.1) is one of many DOE installations across the United 
States involved in a variety of activities related to energy research and 
development, nuclear weapons, and national security. A number of Hanford 
facilities use and generate hazardous materials and wastes, which must be 
managed so that public health and the environment are protected. The 
Resource Conservation and Recovery Act (RCRA) was enacted in 1976, providi ng 
a regulatory structure for the management of solid wastes, wh ich includes 
hazardous wastes . The Pacifi c Northwest Laboratory (PNL ) init i ated RCRA site 
characterizat i on and ground-water monitori ng activ i t ies in 1985 for 
UNC Nuclear Industri es, Westinghouse Hanford Company, and Rockwell Hanford 
Operations, which were-Hanford operating contractors at the time. Pacific 
Northwest Laboratory and Rockwell Hanford Operations designed ground-water 
monitoring programs to meet the requirements contained in RCRA; 40 CFR 265, 
Subpart F; and in WAC 173 -303-400. The analytical results of the RCRA 
ground-water monitoring programs are compared to various drinking water 
standards . All drinking water supplied from the sampled aqu i fer meets 

- regulatory standards for drink i ng water quality . 

A RCRA Par t A application for the Hanford Site (DOE -RL 1988) has been 
submitted to the U.S . Environmental Protection Agency (EPA) Region 10 and 
the Washington State Department of Ecology (hereafter called Ecology). 
Currently, the Hanford Site is operating under RCRA interim status. Interim
status standards applicable to ground-water monitoring activities are dis
cussed in 40 CFR 265.90 to 265.94 and WAC 173-303-400, and are applicable to 
Hanford Site facilities until final administrative disposition of Part B 
permit or closure application(s) . 

Han ford interi m-statu s ground -water mon i toring proj ects are conducted as 
background , indicator parameter evaluation , or ground-w~ter quality assess 
ment monitoring programs (40 CFR 265) . A background monitoring program 
involves quarterly mon i toring for the first year to obtain background data 
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to characterize the quality of the ground water, followed in subsequent years 
by a minimum of semiannual monitoring of indicator parameters and annual 
monitoring of ground-water quality parameters. In addition, each site is 
monitored annually for those constituents listed in WAC 173-303-9905 for 
which accepted analytical techniques are available. [Within this report, 
reference to the long list (WAC 173-303-9905) corresponds to these con
stituents . ] Data obtained during indicator parameter evaluation monitoring 
are compared with the background levels established during the first year of 
ground-water monitoring. If a statistically significant change occurs, a 
ground-water quality assessment program is implemented. 

This report describes progress from October 1 to December 31, 1989, for 
15 RCRA ground-water monitoring projects at the following Hanford Site haz
ardous waste disposal facilities: 300 Area Process Trenches, 183-H Solar 
Evaporation Basins, five Waste Management Areas (WMAs) for the 200 Areas Low
Level Burial Grounds (LLBGs), Nonradioactive Dangerous Waste Landfill (NRDW), 
1301-N Liquid Waste Disposal Facility (LWDF), 1324-N Surface Impoundment and 

N 1324-NA Percolation Pond, 1325-N LWDF, 216-A-10 Crib, 216-A-29 Ditch, 
216-A-36B Crib, 216-B-3 Pond, 2101-M Pond, Grout Treatment Facility, seven 
WMAs for the Single-Shell Tanks (SST), and the 216-B-63 Trench. The location 
of each facility is shown in Figure 1.1. 

- Table 1.1 presents the status of each ground-water monitoring project as 
of November 30, 1989. Ground-water quality assessment projects are in prog-
ress for the 1301-N LWDF, 1324-N and 1324-NA facilities, 300 Area Process 

Trenches, and the 183-H Solar Evaporation Basins. Of the other projects 
listed in Table 1.1, the SST and 216-B-63 Trench projects and WMA-5 of the 
LLBG project are drilling and installing their monitoring networks; the 
Nonradioactive Dangerous Waste Landfill, 2101-M Pond, the 1325-N LWDF, 
216-A-36B Crib, the remaining WMAs for the LLBGs, and the Grout Treatment 
Facility are in the indicator evaluation phase of monitoring; and the remain
ing projects have completed the final quarter of background monitoring. 

Thirteen previous quarterly reports (PNL 1986, 1987a, 1987b, 1987c, 
1987d, 1988b, 1988c, 1988d; Fruland, Bates, and Lundgren 1989a, 1989b; Smith, 
Bates, and Lundgren 1989a, 1989b, 1989c) have been issued in this series and 
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cover the period from May 1, 1986, to September 30, 1989. This report 
includes activities conducted during the fourth calendar quarter of 1989 
(October 1 to December 31, 1989) . For most facilities, analytical results 
from sampling activiti es accomplished during the last month of this quarter 
were not available in time for inclusion in this report and will be reported 
in the next quarterly report (January 1 to March 31, 1990). 

During this quarter, routine RCRA monitoring of projects discussed in 
this report was coordinated with special monitoring by Westinghouse Hanford 
(WHC 1989) for a liquid effluent study. The result of this coordinated 
effort is that some wells were sampled according to the routine schedule 
identified and other wells were sampled according to WHC (1989), thereby 
mini mizing duplication of efforts and costs. The data are presented 
regardless of the program in wh ich they wer e collected . 

QUALITY ASSURANCE ANO QUALITY CONTROL PROGRAM 

The RCRA ground-water monitoring projects are covered by a quality 
assurance plan designed in accordance with QAMS-005/80, Interim Guidelines 
and Specifications for Preparing Quality Assurance Project Plans (Stanley and 
Verner 1983). 

The quality control program to assess the analytical results reported 
includes 1) submission -of blind standard , blank , and duplicate samples to the 
primary analytical laboratory; 2) submission of replicate samples to the pr i
mary analytical laboratory; 2) submission of replicate samples to alternate 
laboratories; and 3) participation of the primary analytical laboratory in 
interlaboratory comparison programs. The quality control program has been 
designed based on draft guidance from EPA Region 10 and the EPA RCRA Ground
Water Monitoring Technical Enforcement Guidance Document (TEGD) (EPA 1986a). 
Analyses are performed by the primary analyt i cal laboratory (United States 
Testing Company, Incorporated) in accordance with the current edit i on of 
EPA's Test Methods for Evaluating Solid Waste: Physical/Chemical Methods 
(SW -846, EPA 1986b) and are updated as necessary. For blind standard samples 
where the concentration is known, 2.0 standard deviations is the target 
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range. If results fall outside the 95% confidence interval, a request for 
data verification is warranted (ASTM 1987). If values from the two inter
laboratory comparisons of field samples fall within 2.8 standard deviations 
based on EPA Water Supply or Water Pollution Laboratory Performance 
Evaluations they are considered equivalent analyses. This calculation takes 
into account the uncertainties associated with the two sources of analyses. 

In general, for the period from October 1 to December 31, 1989, analyt
ical results were acceptable. For example, for the blind sample data, on the 
average, 92% of the analyses were within acceptable limits for 113 analyses. 
The 8% not accounted for can be attributed to two areas: a method still 
under development (6 analyses) and an analytical difficulty with an ammonium 
analysis (4 analyses). Replicate analyses demonstrated 98.3% correlation 
between laboratories, for 939 analyses. The remaining 1.7% is attributable 
to analysis technique differences between laboratories and sample matrix 
interferences. 

ANALYTICAL ANOMALIES 

During the previous quarter, analytical anomalies, acetone in blanks and 
matrix interference in fluoride analyses, were persistent problems. This 
quarter, only the fluoride matrix interference was a persistent problem. 

Fluoride Matrix Interference 

Matrix interferences of unknown origin have been reported for many of 
the fluoride analyses during the quarter. Specifically, 24 of 49 results 
during October, 17 of 49 results during November, and 11 results during 
December are considered suspect. This problem, however, is not new and is 
primarily an inadequacy of the analytical technique (Method 300.0, EPA 1984). 
An investigation into how this problem has affected data is ongoing. An 
alternate method using an Ion Selective Electrode (Method 340.2, EPA 1984) 
for the analysis of fluoride is available if interferences appear in the 
future. 
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Other Topics 

United States Testing Company, Incorporated (UST), was involved in a 
performance evaluation, study #WS 024, conducted by the EPA . All results of 
this study were acceptable except results for a corrosivity sample where an 
unusual concentration step was required and results for organic constituents 
that are not of interest at Hanford or were bel ow target concentrations. 
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TABLE 1.1. Status of Hanford Site Resource Conservation and Recovery 
Act Interim-Status Ground-Water Monitoring Projects as of 
November 30, 1989 

Ground-Water 
Background Indicator Quality 
(quarters Parameter Assessment 

Project monitored} Evaluation Monitoring 
300 Area Process Trenches X 

183-H Solar Evaporation Basins X 

200 Areas LLBGs 
WMA-1 X 

WMA-2 X 

WMA-3 ) X 
: "' • i-

WMA-4 X 

WMA-5 
• I " • "' st ,..Ii oCa) . 

Nonradioactive Dangerous X 
Waste Landfi 11 

1301-N LWDF X 

1324-N/NA Facilities X 

1325-N LWDF X 

216-A-10 Crib 4 
216 -A-29 Ditch 4 

216 -A-368 Crib X 

216 -8-3 Pond 4 
2101-M Pond X 

Grout Treatment Facility X 

Single-Shell Tanks o(a) 

216-8-63 Trench o(a) 

(a) Wells are currently being drilled at these facilities . When all wells 
are completed, background monitoring will begin . 
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2.0 300 AREA PROCESS TRENCHES 
R. Schalla 

Pacific Northwest Laboratory 

The ground water near the 300 Area Process Trenches has been monitored 
by a RCRA interim-status well network since June 1985. This project is cur
rently in the ground-water quality assessment stage of monitoring. A revised 
ground-water monitoring plan has been prepared for this facility (Schalla 
et al. 1988a). 

The 300 Area Process Trenches are located in the northern portion of the 
300 Area. The two trenches are each 1500 ft long, 10 ft wide at the bottom, 
and about 34 f t wide at the top. They are unlined t renches, excavated about 
12 ft into the subsurface and separated by an earthen berm. The trench bot 
toms are about 20 ft above the water table. Since 1975, the trenches have 
been used for disposal of most liquid wastes generated in the 300 Area. Dis
charge volumes gradually increased to about 3 million gal/d of waste water in 
1987. This waste water consisted primarily of cooling water with small 

"?" quantit ies of nonhazardous maintenance and process wastes. Following shut-
'° down of fuel fabrication in February 1987 and some other operations in the 

300 Area in 1988, the volume of process water has declined to approximately 
1.5 million gal/d of waste water. Th i s waste water i s derived from a wide 
variety of 300 Area operat i ons and typically contai ns small quantities of 
nonhazardous ma intenance and process waste. The liquid wastes also contained 
hazardous constituents usually in very low concentrations; however, higher 
concentrations of hazardous constituents such as perchloroethene (PCE) have 

been reported (Cline et al . 1985) . Administrative controls to prevent dis
posal of dangerous wastes to the process trenches were instituted by 
Westinghouse Hanford Company on February 1, 1985. Perchloroethene and its 
degradation isomers (i .e., trichloroethene and dichloroethene) continue to be 
present in a few monitoring wel ls downgradient of the process trenches , but 
no l arge sp i l ls affecting the process trenches have occurred since adminis
trative controls were implemented . 

There are currently 20 wells in the monitoring network for the process 
trenches . The purposes of these wells are shown in Table 2.1. The locations 
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of these wells are shown in Figure 2.1 . Table 2.2 shows the sampling 
schedule for the 20-well network for FY 1990 . 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

There were no drilling activities during this quarter. Water-level 
measurement was the only hydrogeologic characterization activity conducted 
during the quarter . Pertinent site characterization information can be found 
in Schalla et al . (1988b) . 

WATER LEVELS 

Routine data collection includes the monitoring of continuous surface
water and ground-water levels using pressure transducers and data loggers, in 
addition to monthly measurement of water levels in a network of 49 wells in 
the 300 Area. The October, November, and December water-level contour maps 
are shown in Figures 2.2, 2.3, and 2.4, respectively. Table 2.3 presents the 
water-level elevation data collected separately from the sampling events . 
Table 2.4 presents the water-level elevation data collected before sampling . 
Continuous water-level monitoring was conducted at seven locations : SWS -1 
and SWS-2, the two surface-water monitoring stations on the Columbia River 
(shown in Figure 2.1), and in monitoring wells 399-1-10, 399-1 -13, 399-l -16A, 
399-1-16C , and 399-1-lSA. 

The southeasterly flow of ground water from the vicinity of the process 
trenches and the moderate hydraulic gradient in Figures 2.2, 2.3, and 2.4 
represent flow patterns that are typical much of the year in the top portion 
{upper 20 ft) of the unconfined aquifer. Water-level fluctuations in the 
river were fairly similar during October through December , which probably 
accounts for the similarity in the southeasterly flow patterns in the three 
figures. 

WATER CHEMISTRY DATA 

A summary of all results from September through November 1989 is pre 
sented in Table 2.5 . Analytical data for detected constituents are presented 
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in Table 2.6 for the biweekly network in September and the weekly sampling of 
well 399-l-17A in October and November. Highlights for the quarter are 
summarized below. 

• Gross alpha exceeded the 40 CFR 141 standard of 15 pCi/l i n 
well 399-l-17A, but this high value is caused primarily by 
uranium. 

• Coliform exceeded the 40 CFR 141 standard of 1 per 100 ml in the 
November sample from well 399-1 -3 (4 MPN). 

• Uranium concentrations increased in well 399- l-17A in November to 
over 100 pCi/l from the annual low (about 30 to 60 pCi/l) that 
occurs in October each year (Figure 2.5) . This annual cycle has 
developed since cessation of the fuel fabrication activit i es in 
February 1987 . Uranium concentrations follow a simil ar cycle in 
well 399-1-11 (Figure 2.6) . The reason for th i s annual cyclic 
variation in uranium i s unknown. 

• Methylene chloride was detected at 3 ppb on September 27, 1989, and 
7 ppb on December 5, 1989, in well 399-l-17A, which was sampled 
biweekly. This constituent was also detected at 4 ppb on 
September 27, 1989, in well 399-1-11, another biweekly well. 
Methylene chloride was not detected in October or November. This 
constituent has been a common laboratory contaminant and probably 
does not represent actual field conditions during this quarter. 

• Methyl ethyl ketone (MEK) was detected in well 399- l -17A on 
September 27, 1989, at 11 ppb, and again on October 4, 1989, at 
9 ppb . This constituent was al so detected in backgr ound well 
399-l -18A at 9 ppb in September, wh i ch suggests t hat the presence 
of MEK i s a laboratory contamination problem rather than an actual 
release of MEK to the process trenches. MEK was not detected in 
November. 

• Acetone was detected in well 399-l-17A in September, October, and 
the first week of December at peak concentrations of 13 , 8, and 
13 ppb, but was not present during the November sampling. Acetone 
had been reported at 7 ppb in well 399-l-17A for the August 3 sam
pling; however, acetone was also reported in the sample blank. 
This constituent has been a common laboratory contaminant and 
probably does not represent actual f i eld conditions duri ng this 
quarter. 

• Chloroform concentrations in well 399-l- 17A near the trenches 
exhibited a typical seasonal (autumn) decline. 
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In the previous four quarters, 27 wells were used to monitor the 300 
Area Process Trenches. Beginning Dec~mber 1989, 20 wells will be sampled 
semiannually. The seven wells eliminated from the previous network and why 
they were eliminated are described below: 

• Well 399-l-16C monitors the confined aquifer and is no longer 
needed to comply with RCRA regulations. 

• Well 399-l-17C also monitors the confined aquifer and was 
eliminated for the same reasons as well 399-l -16C. 

• Well 399-l-18B was eliminated because historical data prove that it 
was not necessary as a background well . 

• Well 399-1-19 was eliminated because of difficulties in storing and 
disposing of its purge water. Specifically, purge water stored in 
the 500-gal storage container would have to be removed by tanker 
truck. The truck would have to back up 1500 ft along the narrow 
berm separating the trenches. This procedure was considered 
unnecessarily risky for the truck driver. 

• Well 399-2-2 will not be needed because wells 399-1-7, 399-l-16A, 
and 399-2-1 adequately define constituents for RCRA monitoring of 
this area. 

• Background well 399-8-2 is being replaced by background well 
399-8-1 because the latter has historically provided results 
equivalent to the former and 399-8-1 is closer to the process 
trenches. 

• Well 399-8-3 has been eliminated because concentration distribu
tions can be adequately defined using the remaining 20 wells. 

In addition, only one of the four wells sampled biweekly in the previous 
quarters was sampled this quarter and on a weekly basis. This single well 
sampling represents the minimum requirements for detecting significant 
releases of contaminants of concern from the process trenches . In the event 
of a significant increase in concentration, sufficient time will be available 
to monitor a large number of wells to quantify the concentration and extent 
of the plume. The exact number and location of wells to be sampled will be 
based on water-level data from the continuous recorders, historical concen
tration distributions in relation to river stage, and the time since release 
of the contaminant into the process trenches. 
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TABLE 2.1 . Ground-Water Monitoring Wells for the 300 Area 
Process Trenches 

Wells for Point of Compliance 
399-1 -11 
399-l -17A 

Background Wells 
399-1-lSA 

Wells to Define the Horizontal Extent of Contamination 
399-1-7 
399-1-10 
399-1 -12 
399-1 -13 
399-1-14 
399-1 -15 
399-l -16A 
399-2-1 
399-3-7 
399-3-9 
399-3 -10 
399-4-1 
399-4-7 
399-4-11 
399-8-1 

Wells to Define the Vertical Extent of Contamination 
399-l-16B 
399-1- l?B 
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TABLE 2.2. Sampling Schedule for the 300 Area Process Trenches 

19g9(a) 1990 
Well Oct Nov ~ Jan Feb Mar Apr May Jun Jul Aug Sep 

399-1-7 RQV R 
399-1-10 R R 
399-1-11 R R 
399-1-12 R R 
399-1-13 R R 
399-1-14 R R 
399-1-15 R RQV 
399-l-16A R L 
399-1-16B R L 
399-l-17A w w R w w w w LW w w w w 
399-1-17B R L 
399-1-lBA R R 
399-2-1 R R 
399-3-7 R RQV 
399-3-9 R R 
399-3-10 R R 
399-4-1 R R 
399-4-7 R R 
399-4-11 R R 
399-8-1 R R 

(a) The following notations are used in this table: 
L = sampled for the long list of constituents (WAC 173-303-9905) . 
Q = sampled for quality control replicates . 
R = sampled for the regular list of constituents . 
V = sampled for volatile organic analyses blanks . 
W = weekly samples ; 

., 
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TABLE 2.3. Monthly Water-Level Data for Wells Near the 300 Area 
Process Trenches 

Casing Depth Water-Level 
Elevation, to Elevation, 

Well ft above MSL{a) Date Water 1 ft ft above MSL 
399-1-1 375.90 10/26/89 34.03 341.87 

11/28/89 33.26 342.64 
12/27/89 32.89 343.01 

399-1-2 384.52 10/26/89 43.23 341. 29 
11/28/89 42 .38 342 . 14 
12/27/89 42 .12 342.40 

399-1-3 384.73 10/26/89 43 .49 341. 24 
11/28/89 42 . 59 342 .14 
12/27/89 42 .31 342.42 

399-1-4 381 . 11 10/26/89 38 .37 342 . 74 
11/28/89 37 . 74 343 .37 

...0 12/27 /89 37 .37 343.74 

399-1-5 379.82 10/26/89 38.20 341.62 
11/28/89 37 .38 342.44 
12/27/89 37.07 342.75 

399-1-6 373.81 10/26/89 31.68 342.13 
11/28/89 30.88 342 .93 
12/27/89 30.48 343.33 

399-1 -7 385 .63 10/26/89 44 .38 341. 25 
11/28/89 43 . 48 342.15 
12/27/89 43.20 342.43 

399-1-8· 384.91 10/26/89 43.65 341. 26 
11/28/89 42.76 342.15 
12/27/89 42.48 342.43 

399-1-9 384.80 10/26/89 21.11 363.69 
11/28/89 20.83 363.97 
12/27/89 20.56 364.24 

399-1 -10 373.65 10/26/89 31.63 342.02 
11/28/89 30 .90 342.75 
12/27/89 30.53 343 . 12 

399 -1-11 377. 79 10/26/89 35 .50 342.29 
11/28/89 34.85 342.94 
12/27/89 34.48 343 .31 
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TABLE 2.3. (contd) 

Casing Depth Water -Level 
Elevation, to Elevation, 

Well ft above MSL(a) Date Water 2 ft ft above MSL 

399-1-12 384 . 45 10/26/89 42 .86 341 .59 
11/28/89 42 .06 342 .39 
12/27/89 41. 76 342 .69 

399-1-13 388 .62 10/26/89 46 . 94 341.68 
11/28/89 46 . 22 342 . 40 
12/27/89 45 .92 342 .70 

399-1-14 383 . 23 10/26/89 41.02 342 . 21 
11/28/89 40 . 42 342 .81 
12/27/89 40 . 05 343 .18 

399-1-15 379 . 59 10/26/89 37.28 342 .31 
11/28/89 36 .62 342 .97 - 12/27/89 36.25 343 .34 

399-l - 16A 381. 51 10/26/89 40 . 23 341 . 28 
11/28/89 39 .35 342 . 16 
12/27/89 39 .05 342.46 

399-1-16B 381. 14 10/26/89 39 .65 341. 49 
11/28/89 38. 78 342 .36 
12/27/89 38.44 342 . 70 

399- l-16C 382 . 29 10/26/89 40 . 52 341. 77 
11/28/89 39.48 342 .81 
12/27/89 39 .09 343 . 20 

399-1-l?A 377. 47 10/26/89 36 . 16 341. 31 
11/28/89 35.26 342.21 
12/27/89 35.05 342.42 

399-1 - 178 377 .87 10/26/89 36 . 40 341. 47 
11/28/89 35 . 48 342 .39 
12/27/89 35 . 26 342 . 61 

399 - l-17C 378 . 13 10/26/89 3. 11 375 .02 
11/28/89 3. 24 374 .89 
12/27/89 2.82 375.31 

399-l - 18A 390 .83 10/26/89 48 . 23 342.60 
11/28/89 47 . 58 343 . 25 
12/27/89 47 . 18 343.65 
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TABLE 2.3. (contd) 

Casing Depth Water-Level 
Elevation, to Elevation , 

Well ft above MSL(a) Date Water 1 ft ft above ·MSL 

399-1-18B 389.94 10/26/89 47 .09 342.85 
11/28/89 46.44 343 .50 
12/27/89 46.02 343.92 

399-l-18C 388.05 10/26/89 44 .73 343.32 
11/28/89 44.07 343 .98 
12/27/89 43.66 344.39 

399-1 -19 374.64 10/26/89 33.16 341.48 
11/28/89 32.33 342 .31 
12/27/ 89 32 .05 342. 59 

399-2-1 375 . 26 10/26/89 33 .89 341.37 
11/28/89 33. 12 342 . 14 
12/27/89 32.86 342.40 

- 399-2-2 375.53 10/26/89 34.22 341.31 
11/28/89 33.37 342 .16 
12/27/89 33.08 342.45 

399-2-3 375.44 10/26/89 34.16 341.28 
11/28/89 33.31 342 .13 
12/27/89 33.02 342.42 

399-3-1 384.43 10/26/89 43.23 341. 20 
11/28/89 42 . 40 342 .03 
12/ 27/89 42 . 15 342 . 28 

399-3-2 392.36 10/26/89 51.30 341.06 
11/28/89 50 . 41 341. 95 
12/27/89 50 . 22 342 . 14 

399-3-6 392.85 10/26/89 51.65 341. 20 
11/28/89 50.81 342.04 
12/27/89 50 . 59 342.26 

399-3-7 394 . 22 10/26/89 53.06 341.16 
11/28/89 52.19 342 .03 
12/27/ 89 51. 97 342 . 25 

399-3-9 387 .31 10/ 26/89 46 . 18 341.13 
11/28/89 45 .31 342.00 
12/27/89 45 . 12 342 . 19 

2. 15 



TABLE 2.3. (contd) 

Casing Depth Water-Level 
Elevation, to Elevation, 

Well ft above MsL(a) Date Water 2 ft ft above MSL 

399-3-10 385.40 10/26/89 44 .30 341.10 
11/28/89 43 . 45 341.95 
12/27/89 43.27 342 .13 

399-3-12 386 .38 10/26/89 45.32 341.06 
11/28/89 44.40 341 . 98 
12/27/89 44.20 342 .18 

399-4-1 395 .00 10/26/89 54 . 27 340 . 73 
11/28/89 53 . 21 341. 79 
12/27/89 53.06 341 .94 

399-4-7 376 .99 10/26/89 35 . 94 341. 05 
11/28/89 35 .10 341 .89 
12/27/89 34.95 342 .04 

399-4-9 381 . 40 10/26/89 40 .30 341.10 
11/28/89 39 . 45 341.95 
12/27/89 39 . 29 342 .11 

399-4-10 377 . 59 10/26/89 36.46 341.13 
11/28/89 35.65 341. 94 
12/27/89 35 . 49 342.10 

399-4-11 404 . 53 10/26/89 63 . 54 340 .99 
11/28/89 62.57 341. 96 
12/27/89 62.39 342.14 

399-5-1 395 .60 10/26/89 54.21 341.39 
11/28/89 53.54 342 .06 

a,. 12/27/89 53 . 28 342.32 

399-6-1 386 .93 10/26/89 45 . 17 341 . 76 
11/28/89 44.67 342 . 26 
12/27/89 44.29 342 .64 

399-8-1 394 .88 10/26/89 53.11 341. 77 
11/28/89 52.52 342.36 
12/27/89 52 . 18 342.70 

399-8-2 396.06 10/26/89 53.57 342.49 
11/28/89 53 .16 342 .90 
12/27/89 52.66 343 . 40 

/ 
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TABLE 2.3. (contd) 

Casing Depth Water-Level 
Elevation, · to Elevation, 

Well ft above MSL(a) Date Wateri f t ft above MSL 
399-8-3 393.11 10/26/89 50 .99 342 . 12 

11/28/89 50 .49 342 . 62 
12/27/89 50.08 343.03 

699-S19-El3 394.51 10/26/89 51.43 343.08 
11/28/89 50 .82 343.69 
12/27/89 50.42 344 .09 

699-S27-El4 399.76 10/26/89 59 .09 340 .67 
11/28/89 57.99 341. 77 
12/27/89 57.88 341. 88 

699-S29 -El2 387 .95 10/26/ 89 42.02 345 .93 
11/28/ 89 42.29 345 .66 
12/27/89 42 .39 345 . 56 

699 -S30-El5A 400 . 14 10/26/89 59.15 340 .99 
11/28/89 58 .26 341.88 
12/27/89 58.15 341. 99 

(a) MSL = mean sea level . 
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TABLE 2.4. Water-Level Data Collected Before Sampling from Wells 
Near the 300 Area Process Trenches 

Casing Depth Water-Level 
Elevation to Elevation, 

Well ft above Msd a) Date Wateri ft ft above MSL 
399-1-3 384.73 11/21/89 42.12 342.61 

399-1-7 385.63 11/21/89 43.07 342 . 56 

399-1-8 384.91 11/21/89 42 . 29 342.62 

399-l-17A 377 .47 10/04/89 35.85 341. 62 
10/10/89 36 . 27 341. 20 
10/17 /89 36 .02 341. 45 
10/24/89 36.00 341. 47 
10/31/89 36.07 341. 40 
11/07/89 35 . 78 341.69 
11/14/89 35.26 342.21 
11/21/89 34. 77 342 . 70 

'° 11/28/89 35 .43 342.04 
12/05/89 35.54 341. 93 

399-4-7 376.99 11/27 /89 35.53 341. 46 

(a) MSL = mean sea level . 

I 
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TABLE 2.5. Constituent List and Summary of Sampling Results for the 300 Area Process Trenches> 
September Through November 1989 

--------------- Constltu•nt List= Contamination Indicator Par•-t•rs --------------------------------------

Constltu•nt D•t•ction B•low Drink in~ Wat•r Standards 
Cod• Na- Un i ts L1111it Sampl•s D•t•ction Stander Ag•ncy Exc••d•d Ful I N•-

888 CONDLAB UMHO 2 " 7"" WOOE Conductivity, Laboratory 
191 CONDFLD UMHO 1 17 " 7"" WOOE Sp•cific conductanc• 
199 PHFIELD .18" 17 " 8 . 6-8.6 EPAS pH, Fl•ld M•asur•-nt 
287 PH-LAB .eu," 2 " 8 . 6-8.6 EPAS ~H, Laboratory M•asur.m.nt 
C89 TOC PPB 2""" 2 2 ••• otal organic carbon 
H•2 TOXLDL PPB 1" 2 " Total Organic Halog•n, Low D•t . L•v•I 

------------ Constitu•nt List= Int•rl111 Primary Drinking Wat•r Par•-t•r• -----------------------------------

Conatitu•nt D•t•ctlon B• low Drinking Wat•r Standards 
Cod• N•- Units L1111it Sampl•s D•t•ction Standard Ag•ncy Exc••d•d Full Na-

111 BETA PCI/L 8 2 " 68 EPA Gross b•ta 
112 ALPHAHI PCI/L • 2 " 16 EPA XXX Alpha , High D•t•ctlon l•v•I 
181 RADIUM PCI/L 1 2 2 ••• 6 EPA Radium 
A88 BARIUM PPB 8 2 • 1888 EPA Barium 
A87 CADMIUM ·PPB 2 2 2 ••• 18 EPA Cadmium 
A88 CHROMUM PPB UJ 2 2 ••• 68 EPA Chromium 
A18 SILVER PPB 18 2 2 ••• 6" EPA Si lv•r 
A28 ARSENIC PPB 6 2 2 • •• 68 EPA Ai-s•nic 
A21 MERCURY PPB .18" 2 2 ••• 2 EPA M•rcury 
A22 SELENUM PPB 6 2 2 ••• 18 EPA s.t.nium 
A33 ENDRIN PPB .U,8 2 2 ••• .208 EPA Endrin 
A3• METHLOR PPB 3 2 2 ••• 1"" EPA M•thoxychloi-
A36 TOXAENE PPB 1 2 2 ••• 6 EPA Toxaph•n• 
A36 a-BHC PPB ,U,8 2 2 ••• • EPA Alpha-BHC 
A37 b-BHC PPB .188 2 2 ••• • EPA B•ta-BHC 
A38 g-BHC PPB . 188 2 2 ••• • EPA Ganma-BHC 
A39 d-BHC PPB .18" 2 2 ••• • EPA D•lta-BHC 
A61 LEADGF PPB 6 2 2 ••• 68 EPA LHd (graphlt. furnac•) 
C72 NITRATE PPB 688 16 " •6888 EPA Nitrat• 
C7• FLUORID PPB 688 18 18 ••• •8"" EPA Fluorid• 
H13 2,•-D PPB 2 2 2 ••• 188 EPA 2,<t-D 
Hl• 2,• ,6TP PPB 2 2 2 ••• u, EPA 2, 4' 6-TP sllv•x 
H2" FBARIUM PPB 6 2 " 18"" EPA Barium, fllt•r•d 
H21 FCADMIU PPB 2 2 2 ••• 1" EPA Cadmium, fllt•r•d 
H22 FCHROMI PPB 18 2 2 ••• 68 EPA Chromium

1 
fllt•r•d 

H23 FSILVER PPB 18 2 2 ••• 68 EPA Sllv•r, ilt•r•d 
H37 FARSENI PPB 6 2 2 ••• 68 EPA Ai-s•nlc, filt•r•d 
H38 FMERCUR PPB .100 2 2 ••• 2 EPA M•rcury, filt•red 
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TABLE 2.5. (contd) 

------------ Constituent List= Interim Primary Drinking Water Parameters -----------------------------------

Constituent Detection Below Drink in' Water Standards 
Code Name Unit. Limit Samples Detection Standar Agency Exceeded Fu II Name 

H39 FSELENI PPB 6 2 2 ••• UJ EPA Selenium, filtered 
H.U FLEAD PPB 6 2 2 ••• 61!1 EPA LHd f f i I tered H61!1 TURBID NTU .11!11!1 2 " 1 EPA Turb dity 
Pl9 COLIMF PPB 1 2 1 1 EPA XXX Coliform (Membrane Fl lter) 

-------------------- Constituent List= Water quality Parameters 

Constituent Detection Below Ori nk Ing Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

All SODIUM PPB 201!1 2 ., Sodium 
Al7 MANGESE PPB 6 2 2 ••• 61!1 EPAS Manganese 
Al9 IRON PPB 31!1 2 " 31!11!1 EPAS Iron 
C67 PHENOL PPB UJ 2 2 ••• Phenol 
C73 SULFATE PPB 601!1 18 ., 2601!101!1 EPAS Sulfate 
C76 CHLORID PPB 61!11!1 18 " 261!11!101!1 EPAS Chloride 
H2• FSOOIUM PPB 20e 2 " Sodium, filtered 
H29 FMANGAN PPB 6 2 2 ••• 61!1 EPAS Manganese, filtered 
H31 FIRON PPB 31!1 2 2 ••• 301!1 EPAS Iron, f i I tered 

-------------- Constituent List= Site Specific: and Other Constituents -------------------------------------
Constituent Detection Below Drink in' Water Standards 

Code Name Units Limit Samples Detection Standar Agency Exceeded Ful I Name 

011!1 C0-81!1 PCI/L 22.6 2 2 ••• 11!11!1 EPAR Cobalt-81!1 
02• CS-137 PCI/L 21!1 2 2 ••• 21!11!1 EPAR Cesium-137 
03• RU-108 PCI/L 172.6 2 2 ••• 31!1 EPAR Ruthenium-108 
11!1• u PCI/L .601!1 18 ., 801!1 DOE Uranium 
UJS TRITIUM PCI/L 601!1 2 2 ••• 21!11!101!1 EPA Tritium 
121 SR 91!1 PCI/L 6 2 2 ••• 8 EPA Strontium-91!1 
197 TC-99 PCI/L 16 2 " 91!11!1 EPAR Tec:hnetium-99 
Al!ll BERYLUM PPB 6 2 2 ••• Beryl I ium 
A"3 STRONUt.t PPB 1" 2 " . Strontium 
A"• ZINC PPB 6 2 1 61!11!11!1 EPAS Zinc: 
A"6 CALCIUM PPB 61!1 2 " Calcium 
Al2 NICKEL PPB 11!1 2 2 ••• Nickel 
Al3 COPPER PPB 1" 2 2 ••• 1301!1 EPAP Copper 
Al• VANADUM PPB 6 2 2 ••• Vanadium 
Al6 ANTIONY PPB 11!1" 2 2 ••• Antimony 
Al6 ALUMNUM PPB 16" 2 2 ••• Aluminum 
A18 POTASUM PPB ll!lfJ 2 " Potassium 
A6" t.tAGNES PPB 61!1 2 " Magnesium 
C76 PHOSPHA PPB 1""" 16 18 ••• Phosphate 

.,, 
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TABLE 2 . 5. (contd) 

-------------- Constituent Llat= Site Specific and Other Conat ltuenta 

Constituent 
Code Name Unlta 

H17 TOS 
H18 FZINC PPB 
H19 FCALCIU PPB 
H26 FNICKEL PPB 
H26 FCOPPER PPB 
H27 FVANADI PPB 
H28 FALUMIN PPB 
H38 FPOTASS PPB 
H32 FMAGNES PPB 
H33 FBERYLL PPB 
H36 FSTRONT PPB 
H36 FANTIMO PPB 
H68 ALKALIN 
H66 BROMIDE PPB 
H67 NITRITE PPB 
H86 FBORON PPB 
H87 FCOBALT PPB 
H88 FLITHIU PPB 
H89 FMOLY PPB 
H98 FSILICO PPB 
H91 FTIN PPB 
H92 FTITAN PPB 
H93 FZIRCON PPB 
P81 BORON PPB 
P02 COBALT PPB 
P03 LITHIUM PPB 
P84 MOLY PPB 
P86 SILICON PPB 
P06 TIN PPB 
P87 TITAN PPB 
P08 ZIRCON PPB 
P12 ENOSFAN PPB 
PU PHORATE PPB 

Detection Below 
Limit Samplea D•tection 

6808 
6 

68 
18 
18 

6 
168 
108 

68 
6 

18 
108 

28008 
1008 
1008 

18 
2" 
18 
48 
68 
38 
88 
68 
18 
28 
18 
48 
68 
38 
88 
68 

. 688 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

16 
16 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

8 
1 

• 2 ••• 
2 ••• 
2 ••• 
2 ••• 

• . ' 
2 ••• 

• 2 ••• 

• 18 ••• 
18 ••• 
• 2 ••• 

• 2 ••• 

• 2 ••• 
2 ••• 
2 ••• 

• 2 ••• 

• 2 ••• 

• 2 ••• 
2 ••• 
2 ••• 
2 ••• 
2 ••• 

Dr inki ng Water Standards 
Standard Agency Exceeded Full Name 

6"0088 EPAS 
6008 EPAS 

1308 EPAP 

Total dlaaolved aol lda 
Zinc fl ltered 
Calcfum, fi l tered 
Nickel, fl It.red 
Copper, flit red 
Vanadium, fl tered 
Aluminum, fl tered 
Potaaaium, f ltered 
Magnesium, f ltered 
Beryllium, f ltered 
Strontium, f ltered 
Antimony, fi tered 
Alkallnlty 
Bromide 
Ni trite 
Boron, filtered 
Cobalt, fl ltered 
Lithium, filtered 
Molybdenumr filtered 
Slllconj filtered 
Tin, fi tered 
Tltaniu111, fl ltered 
Zirconium, filtered 
Boron 
Cobalt 
Lithium 
Molybdenum 
SI I Icon 
Tin 
Titanium 
Zirconium 
Endoaulfan 
PHORATE 

------------------ Constituent List= WAC 173-383-9906 Conatltuenta -----------------------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Uni ta Limit Simples Detection Standard Agency Exceeded Ful I Name 

A23 THALIUM PPB 6 2 2 ••• Th• 111 UIII 

A24 THIOURA PPB 288 2 2 ••• Th l ourea 
A26 ACETREA PPB 288 2 2 ••• 1-acet~l-2-thiourea 
A28 CHLOREA PPB 280 2 2 ••• 1-(o-c lorochenyl) th lourea 
A27 DIETROL PPB 280 2 2 ••• Dlethylatll eaterol 
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TABLE 2.5. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standard• 

Code Name Units Limit Sample• Detection Standard Agency Exceeded Ful I Name 

A28 ETHYREA PPB 2"" 2 2 ••• Ethylenethiourea 
A29 NAPHREA PPB 200 2 2 ••• 1-naphthyl-2-thiourea 
A32 PHENREA PPB 60" 2 2 ••• N-phenylthlourea 
A40 DOD PPB .100 2 2 ••• ODD 
A41 DOE PPB .100 2 2 ••• ODE 
A42 DDT PPB .100 2 2 ••• DDT 
A43 HEPTLOR PPB .100 2 2 ••• " EPAP Heptachlor 
A44 HEPTIDE PPB .1"" 2 2 ••• " Ef'"AP Heptchlor epoxlde 
A46 KEPONE PPB 1 2 2 ••• Kepone 
A46 DIELRIN PPB .1"" 2 2 ••• Dleldrin 
A47 ALDRIN PPB .1"" 2 2 ••• Aldrin 
A48 CHLOANE PPB 1 2 2 ••• "EPAP Chlordane 
A49 ENDOl PPB .10" 2 2 ••• Endosulfan I 
A62 END02 PPB .10" 2 2 ••• Endosu I hn II 
A64 AR1018 PPB 1 2 2 ••• "EPAP Arochlor 1"18 
A66 AR1221 PPB 1 2 2 ••• "EPAP Arochlor 1221 
A66 AR1232 PPB 1 2 2 ••• "EPAP Arochlor 1232 
A67 AR1242 PPB 1 2 2 ••• "EPAP Arochlor 1242 

N A68 AR1248 PPB 1 2 2 ••• "EPAP Arochlor 1248 
N A69 AR1264 PPB 1 2 2 ••• "EPAP Arochlor 1264 
N A60 AR126" PPB 1 2 2 ••• "EPAP Arochlor 1260 

A61 TETRANE PPB 6 18 16 ••• 6 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 6 16 18 ••• 6 EPA Benzene 
A63 DIOXANE PPB 600 2 2 ••• Oioxane 
A6-4 METHONE PPB 1" 18 16 Methyl ethyl ketone 
A66 PYRIDIN PPB 600 2 2 ••• Pyridine 
A66 TOLUENE PPB 6 18 18 ••• 2000 EPAP Toluene 
A67 1,1,1-T PPB 6 18 16 ••• 200 EPA 1,1,1-trlchloroethane 
A68 1,1,2-T PPB 6 16 16 ••• 1,1,2-trichloroethane 
A69 TRICENE PPB 6 18 18 ••• 6 EPA Trichloroethylene 
A70 PERCENE PPB 6 16 18 ••• Tetrachloroethylene 
A71 OPXYLE PPB 6 18 18 ••• 440 EPAP Xylene-o,p 
A72 ACROLIN PPB 10 2 2 ••• Acrolein 
A73 ACRYILE PPB 10 2 2 ••• Acrylonitri le 
A74 BISTHER PPB 6 2 2 ••• Bl • (chloromethyl) ether 
A76 BROMONE PPB 6 2 2 ••• Bromoacetone 
A76 METHBRO PPB 10 2 2 ••• Methyl bromide 
A77 CARBIDE PPB 10 2 2 ••• Carbon di • ulflde 
A78 CHLBENZ PPB 6 2 2 ••• 60 EPAP Chlorobenzene 
A79 CHLTHER PPB 6 2 2 ••• 2-chloroethyl vinyl ether 
A80 CHLFORM PPB 6 16 1 1"" EPA Chloroform 
A81 METHCHL PPB 10 2 2 ••• Methyl chloride 
A82 CHMTHER PPB 10 2 2 ••• Chloromethil methyl ether 
A83 CROTONA PPB 1" 2 2 ••• Crotonalde yde 
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TABLE 2. 5. ( contd) 

------------------ Conatituent Li st= WAC 173-31/J3-991/J6 Constituents -----------------------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Unlta Limit Sample• Detection Standard Agency Exceeded Ful I Name 

A84 DIBRCHL PPB u, 2 2 ••• 1/J EPAP 1,2-dibi-omo-3-chloi-opi-opane 
A86 DIBRETH PPB u, 2 2 ••• 1

1
2-dibi-omoethane 

A86 DIBRMET PPB u, 2 2 ••• D bi-omomethane 
A87 DIBUTEN PPB u, 2 2 ••• 1 4-dichloi-o-2-butene 
A88 DICDIFM PPB u, 2 2 ••• Dfchloi-odifluoi-omethane 
A89 1,1-DIC PPB 6 16 16 ••• 1,1- dlchloi-oethan• 
A91/J 1,2-DIC PPB 6 16 16 ••• 6 EPA 1, 2-dlchloi-oethane 
A91 TRANOCE PPB 6 16 16 ••• 71/J EPAP Ti-ana-1,2-dlchloi-oethene 
A92 DICETHY PPB u, 2 2 ••• 7 EPA 1, 1- dlchloi-oeth{lene 
A93 METHYCH PPB 6 16 16 ••• Methylene Chlo.- de 
A94 DICPANE PPB 6 2 2 ••• 6 EPAP 1,2-dlchloi-opi-opane 
A96 DICPENE PPB 6 2 2 ••• 1,3-dlchloi-opi-op•n• 
A96 NNOIEHY PPB 11/J 2 2 ••• N,N-diethilhidi-azlne 
A97 1,1-DIM PPB 11/J 2 2 ••• 1,1-dimet yl ydi-azlne 
A98 1,2-DIM PPB 11/J 2 2 ••• 1,2-dlmethylhydi-azlne 
801 IODOMET PPB u, 2 2 ••• Iodomethan• 
81/J2 METHACR PPB 11/J 2 2 ••• Methaci-yloniti-il• 
803 METHTHI PPB 11/J 2 2 ••• Methanethiol 
804 PENTACH PPB 11/J 2 2 ••• Pentachloi-oethane 

N 806 1112-tc PPB 11/J 2 2 ••• 1,1 , 1,2-teti-achloi-ethane 
N 81/J6 1122-tc PPB 6 2 2 ••• 1,1,2,2-teti-achloi-ethar.e 
w 808 BROMORM PPB 6 2 2 ••• ll/J0 EPA Bi-omofoi-m 

B09 TRCMEOL PPB 11/J 2 2 ••• Ti-lchloi-omethanethlol 
BIS TRCMFLM PPB 11/J 2 2 ••• Ti-lchloi-omonofluoi-o-thane 
812 123-ti-p PPB 11/J 2 2 ••• 1

1
2 , 3-t.-lchloi-opi-opan• 

813 VINYIDE PPB 11/J 16 16 ••• 2 EPA V nyl chlo.-lde 
814 M-XYLE PPB 6 16 16 ••• 441/J EPAP Xylene-m 
819 ACETILE PPB 11/J 2 2 ••• Acetoniti-11• 
B21/J ACETOPH PPB 11/J 2 2 ••• Acetophenone 
821 WARFRIN PPB 11/J 2 2 ••• Wa.-fai-in 
822 ACEFENE PPB 11/J 2 2 ••• 2-acetylaminofluoi-ene 
823 AMINOYL PPB 11/J 2 2 ••• 4-aminobyphenyl 
B24 AMIISOX PPB 11/J 2 2 ••• 6- (aminomethyl)-3-iaoxazolo l 
826 AMITROL PPB 11/J 2 2 ••• Amiti-ole 
826 ANILINE PPB 11/J 2 2 ••• Anl I in• 
827 ARAMITE PPB 1111 2 2 ••• Ai-amlt• 
B28 AURAMIN PPB 11/J 2 2 ••• Aui-amine 
829 BENZCAC PPB 11/J 2 2 ••• Benz(c~aci-idine 
831/J BENZAAN PPB 11/J 2 2 ••• Benz a anthi-acene 
831 BENOICM PPB 11/J 2 2 ••• Benzene , dichloi-omethyl 
832 BENTHOL PPB 11/J 2 2 ••• Benzenethol 1 
833 BENOINE PPB 11/J 2 2 ••• Benzidine 
834 BENZBFL PPB 11/J 2 2 ••• Benzo(b~fluoi-anthene 
836 BENZJFL PPB 11/J 2 2 ••• Benzo j fluoi-anthene 
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TABLE 2.5. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drinklns Water Standards 

Code Name Units Limit Samples Detection Standar Agency Exceeded Ful I Name 

B36 PBENZQU PPB 10 2 2 ••• P benzoquinone 
B37 BENZCHL PPB 10 2 2 ••• Benzyl chloride 
B38 BIS2CHM PPB 10 2 2 ••• Bis(2-chloroethoxr) methane 
B39 BIS2CHE PPB 10 2 2 ••• Bls(2-chloroethyl ether 
B40 BIS2EPH PPB 10 2 2 ••• Bls(2-ethylhexyl) phthalate 
B41 BROPHEN PPB 10 2 2 ••• 4-bromophenyl thenyl ether 
B42 BUTBENP PPB 10 2 2 ••• Butyl benzyl p thalate 
B43 BUTDINP PPB 10 2 2 ••• 2-sec-butyl-4,6-dinltrophenol 
B44 CHALETH PPB 10 2 2 ••• Chloroalkyl ethers 
B46 CHLANIL PPB 10 2 2 ••• P-chloroaniline 
B46 CHLCRES PPB 10 2 2 ••• P-chloro-m-cresol 
B47 CHLEPOX PPB 1" 2 2 ••• 0 EPAP 1-chloro-2,3-epoxypropane 
B48 CHLNAPH PPB 18 2 2 ••• 2-chloronaphthalene 
B49 CHLPHEN PPB )8 2 2 ••• 2-chlorophenol 
B60 CHRYSEN PPB 18 2 2 ••• Chrysene 
B61 CRESOLS PPB 18 2 2 ••• Cresols 
B62 CYCHDIN PPB 18 2 2 ••• 2-cyclohoxll-4 10-dlnltrophonol 
B63 DIBAHA<; PPB 18 2 2 ••• Dibenz(a,h acr1dine 
B64 DIBAJAC PPB 18 2 2 ••• Dlbenz a, • acrldine 

N B66 DIBAHAN PPB 18 2 2 ••• Dlbenz a,t anthracene 
N B66 DIBCGCA PPB 18 2 2 ••• 7H-dibenzo c,g]carbazole 
~ B67 DIBAEPY PPB 18 2 2 ••• Dlbenzot••e)pyrene 

B68 DIBAHPY PPB 18 2 2 ••• Dibenzo a,h pyrene 
B69 DIBAIPY PPB 1" 2 2 ••• Dlbenzo a i tyrene 
B60 DIBPHTH PPB 18 2 2 ••• Di-n-butyl p thalate 
B61 12-dben PPB 18 2 2 ••• 1,2-dichlorobenzene 
B62 13-dben PPB 18 2 2 ••• 1,3-dichlorobenzene 
B63 14-dben PPB 18 2 2 ••• 76 EPA p-Dichlorobenzene 
B64 DICHBEN PPB 18 2 2 ••• 3,3'-dichlorobenzldine 
B66 24-dchp PPB 18 2 2 ••• 2,4-dichlorophenol 
B66 26-dchp PPB 18 2 2 ••• 2

1
e-dichlorophenol 

B67 DIEPHTH PPB 18 2 2 ••• D ethyl phthalate 
B68 DIHYSAF PPB 18 2 2 ••• DlhydroHfro le 
B69 DIMETHB PPB 18 2 2 ••• 3,3"-dimethoxybenzldlne 
B70 DIMEAMB PPB 18 2 2 ••• P-dlmethylaminoazobenzene 
B71 DIMBENZ PPB 18 2 2 ••• 7,12-dimethylbenzfalanthracene 
B72 DIMEYLB PPB 18 2 2 ••• 3,3'-dimethylbenz d ne 
B73 THIONOX PPB 18 2 2 ••• Thlohnox 
B74 DIMPHAM PPB 18 2 2 ••• Alpha,alpha-dlmethylphenethylamlne 
B76 DIMPHTH PPB 1" 2 2 ••• Dimethyl phthalate 
B77 DINBENZ PPB 18 2 2 ••• Dlnltrobenzene 
B78 DINCRES PPB 18 2 2 ••• 4,8-dinitro-o-cresol and salts 
B79 DINPHEN PPB 18 2 2 ••• 2,4-dinitrophenol 
B80 24-d int PPB 18 2 2 ••• 2,4-dinitrotoluene 

./ 
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TABLE 2.5. (contd ) 

- - - --------------- Conat l tuent Llat= WAC 173-303-9906 Conatituenta -----------------------------------------
Conatltuent Detection Below Drl nk Ins Water Standard• 

Code Name Uni ta Limit Samplea Detection Stander Agency Exceeded Fu l I Name 

B81 26-dlnt PPB 10 2 2 ••• 2 6- dinltrotoluene 
B82 DIOPHTH PPB 10 2 2 ••• Df-n-octyl phthalate 
B83 DIPHAMI PPB 10 2 2 ••• Diphenylamine 
BS• DIPHHYD PPB 10 2 2 ••• 1 2-dlphenylhydrazlne 
B86 DIPRNIT PPB 18 2 2 ••• of -n-propyln l troaa• lne 
B86 ETHMINE PPB 18 2 2 ••• Ethylenelmlne 
B87 ETHMETS PPB 10 2 2 ••• Ethyl methaneaulfonate 
B88 FLUORAN PPB 18 2 2 ••• Fluoranthene 
B89 HEXCBEN PPB 18 2 2 ••• Hexachlorobenzene 
B90 HEXCBU! PPB 18 2 2 ••• Hexachlorobutadiene 
891 HEXCCY PPB 18 2 2 ••• Hexachlorocyclopentadlene 
892 HEXCETH PPB 18 2 2 ••• Hexachloroethane 
893 INDENOP PPB 18 2 2 ••• Indeno(ll2,3-cd)pyrene 
89• ISOSOLE PPB 18 2 2 ••• Iaoaafro e 
896 MALOILE PPB 18 2 2 ••• Malononltrlle 
896 MELPHAL PPB 18 2 2 ••• Mel~h•l•n 
897 METHAPY PPB 18 2 2 ••• Met apyrl lene 
B98 METHNYL PPB 18 2 2 ••• Metholonyl 

N 899 METAZIR PPB 18 2 2 ••• 2--thylazirldine 

N 
C01 METCHAN PPB 18 2 2 ••• 3--thylcholanthrene 

U1 C02 METBISC PPB 18 2 2 ••• •,• •-methylenebia(2-chloroan l line) 
CH METACTO PPB 18 2 2 ••• 2-methyllactonltrile 
Ce• METACRY PPB 18 2 2 ••• Methyl methacrylate 
C06 METMSUL PPB 18 2 2 ••• Methyl methaneaulfonate 
C06 METPROP PPB 18 2 2 ••• 2-methyl-2-(methylthlo) prop l onaldehyde-
C07 METHIOU PPB 18 2 2 ••• Methylthlouracil 
C08 NAPHQUI PPB 18 2 2 ••• 1,•-naphthoquinone 
C09 1- napha PPB 18 2 2 ••• 1-naphthylamlne 
C10 2-naph• PPB 10 2 2 ••• 2-naphthylamine 
Cll NITRANI PPB 10 2 2 ••• P- nltroaniline 
C12 NITBENZ PPB 18 2 2 ••• Nl trobenzlne 
C13 NITPHEN PPB 18 2 2 ••• ~-Nltrophenol 
Cl• NNIBUTY PPB 10 2 2 ••• -n l troaodl-n- butylamlne 
C16 NNIDIEA PPB 10 2 2 ••• N-nltroaodiethanola• l ne 
C16 NNIDIEY PPB 10 2 2 ••• N-nltroaodlethil•ml ne 
C17 NNIDIME PPB 10 2 2 ••• N-nltroaodlmet ylamlne 
C18 NNIMETH PPB 10 2 2 ••• N-nitroaomethylethylamlne 
C19 NNIURET PPB 18 2 2 ••• N-nltroao-N-meth{lurethane 
C20 NNIVINY PPB 10 2 2 ••• N-nltroaomethilv nylam l ne 
C21 NNIMORP PPB 10 2 2 ••• N-nltroaomorp ollne 
C22 NNINICO PPB UI 2 2 ••• N-nltroaonornicotine 
C23 NNIPIPE PPB 18 2 2 ••• N-nltroaopiperidine 
C2• NITRPYR PPB 10 2 2 ••• Ni troaopyrrolldine 
C26 NITRTOL PPB 10 2 2 ••• 6- n i tro-o-toluidine 
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TABLE 2.5 . (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

C26 PENTCHB PPB 10 2 2 ••• Pentachlorobenzene 
C27 PENTCHN PPB 10 2 2 ••• Pentachloronitrobenzene 
C28 PENTCHP PPB 60 2 2 ••• 220 EPAP Pentachlorophenol 
C29 PHENTIN PPB 10 2 2 ••• Phenacetin 
C30 PHENINE PPB 10 2 2 ••• Phenylenediamine 
C31 PHTHEST PPB 10 2 2 ••• Phthalic acid eaters 
C32 PICOLIN PPB 10 2 2 ••• 2-picoline 
C33 PRONIDE PPB 10 2 2 ••• Pronamide 
C3-4 RESERPI PPB 10 2 2 ••• Reserpine 
C36 RESORCI PPB 10 2 2 ••• Reaorcinol 
C36 SAFROL PPB 10 2 2 ••• Safrol 
C37 TETRCHB PPB 10 2 2 ••• 1,2,• ,6-tetrachlorobenzene 
C39 TETRCHP PPB 10 2 2 ••• 2,3,• ,6-tetrachlorophenol 
C-40 THIURAM PPB 10 2 2 ••• Thiuram 
CH TOLUDIA PPB 10 2 2 ••• Toluenediamine 
C•2 OTOLHYD PPB 10 2 2 ••• O-toluidine hydrochloride 
C-43 TRICHLB PPB 10 2 2 ••• 1,2,•-trichlorobenzene 
CH 2•6-trp PPB 10 2 2 ••• 2,• ,6-trichlorophenol 
C•6 2•6-trp PPB 10 2 2 ••• 2,• ,6-trichlorophenol 

N C-46 TRIPHOS PPB 10 2 2 ••• O,O,O-trieth{I phoaphorothioate 
N C•7 SYMTRIN PPB 10 2 2 ••• Sym-trinitro enzene 
0) C•8 TRISPHO PPB 10 2 2 ••• Trla(2,3-dibromopropyl) phosphate 

C•9 BENZOPY PPB 10 2 2 ••• Benzo[a]~yrene 
C60 CHLNAPZ PPB 10 2 2 ••• Chlorna~ azine 
C61 BIS2ETH PPB 10 2 2 ••• Bia(2-c loroiaopropyl)ether 
C62 HEXAENE PPB 10 2 2 ••• Hexachloropropene 
C6-4 HEXACHL PPB 10 2 2 ••• Hexachlorophene 
C66 NAPHTHA PPB 10 2 2 ••• Naphthalene 
C66 123TRI PPB 10 2 2 ••• 1,2,3-trichlorobenzene 
C68 136TRI · PPB 10 2 2 ••• 1,3,6-trichlorobenzene 
C69 123•TE PPB 10 2 2 ••• 1,2,3,•-tetrachlorobenzene 
C60 1236TE PPB 10 2 2 ••• 1,2,3,6-tetrachlorobenzene 
C61 TETEPYR PPB 2 2 2 ••• Tetraethylpyrophoaphate 
C62 CHLLATE PPB 300 2 2 ••• Chlorobenzilate 
C63 CARBPHT PPB 2 2 2 ••• Carbophenothion 
C6-4 DISULFO PPB 2 2 2 ••• DI au lfoton 
C66 DIMETHO PPB 2 2 2 ••• Dlmethoate 
C66 METHPAR PPB 2 2 2 ••• Methyl parathion 
C67 PARATHI PPB 2 2 2 ••• Parathion 
C70 CYANIDE PPB 10 2 2 ••• Cyanide 
C71 FORMALN PPB 600 2 2 ••• Formalin 
C77 PERCHLO PPB 600 2 2 ••• Perchlorate 
C78 SULFIDE PPB 1000 2 2 ••• Sulfide 
C79 l<EROSEN PPB 10000 2 2 ••• l<eroaene 

/ 
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TABLE 2.5. {contd) 

------------------ Constituent Ll at= WAC 173-303-9906 Conatltuenta -----------------------------------------
Constituent Detection Below Drinkln~ Water Standard• 

Code Name Unlta Limit Sample• Detection Stander Agency Exceeded Ful I Name 

C80 AMMONIU PPB 60 2 2 ••• A111111onium Ion 
C87 CITRUSR PPB 1000 2 2 ••• Citrus red 
C90 PARALDE PPB 10000 2 2 ••• Paraldehyde 
C91 STRYCHN PPB 60 2 2 ••• Strychn ine 
C92 MALHYDR PPB 600 2 2 ••• Maleic hydrlzlde 
C93 NICOTIN PPB 100 2 2 ••• Nlcotlnlc ac i d 
C94 ACRYIDE PPB 10000 2 2 ••• 0 EPAP Acrylamlde 
C96 ALLYLAL PPB 10000 2 2 ••• Al l~I alcohol 
C98 CHLPROP PPB 10000 2 2 ••• 3-c loroprop lonltrlle 
001 PCDD ' a PPB . 0100 2 2 ••• Pcdd'a 
002 PCDF ' a PPB .0100 2 2 ••• Pcdf ' a 
D03 2378TCD PPB .0100 2 2 ••• 2,3,7,8 TCDD 

·H03 ETHCARB PPB 10000 2 2 ••• Ethyl carbamate 
H04 ETHCYAN PPB 10000 2 2 ••• Ethyl cyanide 
H06 ETHOXID PPB 10 2 2 ••• Ethylene oxide 
H06 ETHMETH PPB 10 2 2 ••• Ethtl methacr~late 
H09 ISOBUTY PPB 10000 2 2 ••• lao utyl alco ol 
Hll PROPYLA PPB 10000 2 2 ••• N-propylamine 

N 
H12 PROPYNO PPB 10000 2 2 .... 2-propfn-1-ol 
H16 2,4,6-T PPB 2 2 2 ••• 2 4 6-

N H40 FTHALLI PPB 6 2 2 ••• Thallium, filtered ....... H62 LHYDRAZ PPB 30 2 2 ••• Hydrazine, Low Detection Level 
H68 HEXONE PPB 10 16 16 ••• Methyl Iaobutyl Ketone 
101 ACETONE PPB 10 16 16 Acetone by VOA 
106 !SOPHER PPB 10 2 2 ••• Iaopherone 
109 BUTANOL PPB 10000 2 2 ••• 1-Butanol 
121 TRIBUPH PPB 10 2 2 ••• Trlbutylphoaphorlc Acid 
128 TAF PPB 10 16 16 ••• Tetrah~drofuran 
129 ACENAPH PPB 10 2 2 ••• Acenap thene 
130 FLRENE PPB 10 2 2 ••• Fluorene 
131 ANTHRA PPB 10 2 2 ••• Anthracene 
132 PYRENE PPB 10 2 2 ••• Pyrene 
133 ETHBENZ PPB 6 2 2 ••• 680 EPAP Ethyl benzene 
134 STYRENE PPB 6 2 2 ••• 140 EPAP Styrene 
142 BDCM PPB 6 2 2 ••• 100 EPA Bromodlchloromethane 
143 CDBl.t PPB 6 2 2 ••• 100 EPA Chlorodlbromomethane 
164 2NITPH PPB 10 2 2 ••• o-Nitrophenol 
167 ETHANOL PPB 10000 2 2 ••• Ethanol 
176 2MENAPH PPB u, 2 2 ••• 2-Methylnaphthalene 
182 PHENANT PPB 10 2 2 ••• Phenanthrene 
J43 BENZALC PPB 10 2 2 ••• Benzyl Alcohol 
J69 2HEXANO PPB 60 2 2 ••• 2-Hexanone 
J71 BNZKFLU PPB 10 2 2 ••• Benzo~kifluoranthene 
J83 BGHIPER PPB 10 2 2 ••• Benzo G l)Perylene 



N 
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TABLE 2.5. (contd) 

------------------ Conatltuent Llats·WAC 173-393-9996 Conatltuenta -----------------------------------------

Conatltuent Detection Below Drink Ins Water Standard•
Code Name Unit• L1111lt Sa11plea Detection Standar Age,-cy Exceeded Ful I Name

J89 DINOSEB PPB 18 2 2 ••• Dlnoaeb 
J91 DIALLAT PPB 18 2 2 ••• Dlallate 
K62 NNOIPHA PPB 18 2 2 ••• N-NITROSODIPHENYLAMINE
K68 DIBENFR PPB 18 2 2 ••• DIBENZOFURAN
K68 ACENATL PPB 19 2 2 ••• ACENAPHTHYLENE
L29 MBP PPB 1eeee 2 2 ••• Monobutyl Phosphate
L21 DBP PPB 1eeee 2 2 ••• Dlbutyl Phosphate
L46 ALLYLCL PPB tee 2 2 ••• Al lyl Chloride
L48 CLETHAN PPB 18 2 2 ••• Chloroethane 
L48 PROPCN PPB 6 2 2 ••• Proplonltrlle 
L49 VINYLAC PPB 6 2 2 ••• Vinyl Acetate 
L69 B2CLMEE PPB 18 2 2 ••• Bla(2-chloro-t-.. thylethyl)ether 

e,e-Dlethyl-8,2-pyrazlnyl phosphorothlon L62 DIPHOS PPB 18 2 2 ••• 
L63 ISODRIN PPB 18 2 2 ••• hodrln 
L64 ONITANI PPB 18 2 2 ••• o-Nltroanl I lne
L66 MNITANI PPB 18 2 2 ••• 11t-Ni troan 111 ne 
L66 4NITQUI PPB 18 2 2 ••• 4-Nltroqulnollne 1-oxlde
L67 ETHGLYC PPB 18988 2 2 ••• Ethylene Glycol 
L69 lPROPAN PPB 18189 2 2 ••• 1-Propanol
Lee lBUTYN PPB 1eeee 2 2 ••• 1-Butynol
L62 ACETONE PPB 18 2 2 ••• Acetone - by ABN 
L63 14DBEN PPB 6 u, 18 ••• 76 EPA 
U4 CHLROB PPB 18 2 2 ••• 88 EPAP 

p-Dlchlorobenzene
Chlorobenzene (by ABN) 

••• - Indicates •II samfles were reported ea below contractual detection llmlts
••• - Indicates that Dr nklnn Water Standards wore exceodod EPA· based on Nnxi111U111 Contn■lnnnt Levels fn 40 CFR Part 141 

Notional Pri■nry 0rlnkfno Uatcr Regulations 
' · 

EPAR - b■1ed on National Interim Primary Drinking Wator Regulations, 
Appendix IV, EPA-679/9-78-003 

EPAP - ba�od on proposed Maximum Contamln1n� Level Qoal■ In 6B FR ◄6936 
EPAS - ba1od on Secondary Maximum Cont•mlnant Levels given In 40 CFR Part 143

lbtlonal Secondary Drl11klno W11t.er Rogulat.lons 
DOE - basod on Derived Concentrat lc,n Quhlt1s, Draft DOE Order 5400.xx, October 10, 1988
i'i'DOE - hued on addltlonal Secondary Mulmu,n Contaminant Level• given In

WAC 2◄8-6◄, Publlc Water Sup�llea 
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TABLE 2.6. Constituents with at Least One Detected Value for the 300 Area Process Trenches, 
September Through November 1989 

Wei I 
name 

1-1-1
1-1-7
1-1-8
1-1-11

l-1-17A

Col lectlon 
date 

21NOV89 
21NOV89 
21NOV89 
USEP89 
27SEP89 
13SEP89 
27SEP89 
84OCT89 
UIOCT89 
17OCT89 
24OCT89 
31OCT89 
87NOV89 
14NOV89 
21NOV89 
28HOV89 

Dupl lcate 
•a:cle
nu er 

Contamination Indicator Parainetera 

CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
UUHO Ut.lHO PPB PPB 

1/7Nw ./78h .81/8.6-8.6a .18/8.6-8.&a 2888/. 18/. 

244 233 7.18 7.38 
17ee ae 

242 238 7.38 7.48 988 17 
331 7.88 
182 7.48 
189 7.81 
173 7.38 
198 7.86 
188 8.31 
198 7.84 
282 8.88 
197 7.46 
172 7.22 
367 7.81 
176 8.93 
364 8.98 
180 7.84 

N 3-1-18A 27SEP89 478 7.77 
. 

N 

1.0 
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TABLE 2.6. (contd) 
Regular Monitoring Data 

Dupl lcate FPOTASS FSTRONT ACETONE ALKALIN ALPHAHI BARIUM FBARIUM BETA 
Wei I Col lectlon aamtle PPB PPB PPB PCI/L PPB PPB PCI/L 
name date num er 100/. 10/ . 10/ . 20000/. -4/16 6/1000 6/1000 8/60 

3-1-3 21NOV89 2620 10-4 (10 66000 82.8 22 21 22 
3-1-7 21NOV89 2660 103 (10 66000 63.9 22 21 18 . -4 
3-1-11 13SEP89 (10 

27SEP89 (10 
3-1-17A 13SEP89 (10( ) 27SEP89 13 a 

0-4OCT89 f8 
UJOCT89 (10 
17OCT89 (10 
2-4OCT89 (10 
,1ocre~ f6 
07NOV8~ (10 
UNOV89 (10 
21NOV8~ (10 
28NOV8~ (10 

3-1-18A 27SEP8~ (10 

N 
Dupl lcate BORON FBORON CALCIUM FCALCIU CHLFORM CHLORID CO-60 COLIMF . Wei I Collection aamtle PPB PPB PPB PPB PPB PPB PCI/L PPB 

w name date I num er lf/J/. 10/ . 6f/J/ . 60/. 6/lf/JflJ 600/26000(/Ja 22 . 6/100r 1/1 
C> 

3-1-3 21NOV8~ 17 18 23-400 22200 17 2-4600 •3 . 2-4 .. 
3-1-7 .21NOV89 19 17 23600 22000 17 22600 •-flJ.189 (1 
3-1-11 13SEP89 20 620f/J 

27SEP89 22 610f/J 
3-1-17A 13SEP89 18 700f/J 

27SEP89 18 6f/J0f/J 
0-4OCT89 20 16000 
1f/JOCT89 17 12000 
i7OCT89 18 17000 
2-4OCT89 18 17000 
31OCT89 16 8000 

T!~8~:; 21 67-400 
18 7-400 

~1NOV8: 16 68600 
28NOV8 17 7800 

3-1-18A 27SEP89 (6 18000 
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TABLE 2.6. (contd) 

Duplicate CS-137 IRON LITHIUt.t FLITHIU t.tAGNES Ft.tAGNES METHONE t.tETHYCH 
Well Col lectlon ••me•· PCI/L PPB PPB PPB PPB PPB PPB PPB 
name date num er 20/200r 30/3009 10/. 10/. 60/. 60/. 10/. 6/. 

3-1-3 21NOV89 •-7 . 01 136 16 16 4430 4220 (10 (6 
3-1-7 21NOV89 •-4 . 71 63 14 14 4420 4260 (10 (6 
3-1-11 13SEP89 (10 (6 

27SEP89 (10 ,. 
3-1-17A 13SEP89 (10 (6 

27SEP89 11 (a) f3 
040CT89 #9 (6 
10OCT89 (10 (6 
170CT89 (10 (6 
240CT89 (10 (6 
310CT89 (10 (6 
07NOV89 (10 (6 
14NOV89 (10 (6 
21NOV89 (10 (6 
28NOV89 (10 (6 

3-1-18A 27SEP89 f9 (6 

Dupl ic•t• NITRATE POTASUM RADIUM RU-106 SILICON FSILICO SODIUM FSODIUM 
Wei I Col lectlon ••me•· PPB PPB PCI/L PCI/L PPB PPB PPB PPB 
name date num er 600/4600" 100/. 1/6 172.6/3"r 60/. 6"/. 200/. 200/. 

N 
3-1-3 21NOV89 1100 268" •.0437 •11L9 6380 6020 11700 11100 w 3-1-7 21NOV89 1200 2740 • . 00832 •34.8 6710 6320 12300 12000 ...... 
3-1-11 13SEP89 1300 

27SEP89 1700 
3-1-17A 13SEP89 1000 

27SEP89 1000 
04OCT89 2000 
10OCT89 1200 
17OCT89 1000 
24OCT89 1200 
31OCT89 1200 
07NOV89 800 
14NOV89 1100 
21NOV89 1200 
28NOV89 1100 

3-1-18A 27SEP89 21200 
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TABLE 2.6. (contd) 

Duplicate SR 9" STRONUM SULFATE TC-99 TDS TRICENE TRITIUM TURBID Wei I Collection same le PCI/L PPB PPB PCI/L PPB PCI/L NTU name date num er 6/8 1"/· 60"/260000• 16/9""r 6000/600000• 6/6 600/2000" .1"/1 
3-1-3 21NOV89 •.476 109 17"1/!0 80.6 138000 (6 •211 . 30" 3-1-7 21NOV89 •-".223 108 1700" 71.8 116000 f3 •200 . 1"" 3-1-11 13SEP89 1681/!0 (6 

27SEP89 16700 (6 3-l-17A 13SEP89 17100 (6 
27SEP89 17000 (6 
04OCT89 182"" (6 
l"OCT89 193"" (6 
17OCT89 17800 (6 
24OCT89 176"" (6 
31OCT89 16600 (6 
07NOV89 21200 (6 
14NOV89 160"" (6 
21NOV89 2640" (6 
28NOV89 1810" (6 

3-1-18A 27SEP89 47000 (6 

Duplicate u ZINC FZINC 
Wei I Col lectlon same le PCI/L PPB PPB name date num er . 68/600d 6/6000• 6/6000• 

N 

w 3- 1-3 21NOV89 66 . 4 6 6 
N 3-1-7 21NOV89 66 . 1 (6 (6 

3-1-11 13SEP89 13 . 2 
27SEP89 11 . 4 

3-l-17A 13SEP89 49 . 6 
27SEP89 64.6 
"4OCT89 4111 . 1 
10OCT89 61.4 
17OCT89 67 . 4 
24OCT89 67 .8 
31OCT89 89 .4 
07NOV89 11112 
14NOV89 92 
21NOV89 94 .4 
28NOV89 126 

3-l-18A 27SEP89 4 . 1113 
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TABLE 2.6. (contd) 

Th• coluan header■ conalat of : Conatltuent Nanie 
Anal1ala Unite 

Contractual Detection Llalt/Drlnklng Water Standard(aufflx) 

Suffix 
none - based on Kaxi- Conta■inont Levels in 40 CFR Part 141. 

Notional Pri■ory Drinking Yater Regulations 
r - baaed on National Interl� Primary Drinking Water Regulation•, 

Appendix IV, EPA-678/0-78-003 
p - �aaed on proposed Maximum Contaminant l•v•I Goals In 68 FH ◄6936 
• - baaed on Secondary Maximum ContamlnanL Levels given ln 40 CFR Part 143

Natlonal Secondary Drinking Water Regulatlona 
d - baaed on Derived Concentration Guldea, Draft DOE Order 5400.xx. October 10. 1988 
w - based on addltlonal Secondary Maximum Contaminant l•vela glv•n,ln 

WAC 248-64, Public WaLer Suppllea 

Data Flao• 
( - Le•• than Contractual Dotoctlon Limit, reported aa Limit
I - Le�• th�n Contractual Detection Limit, measured value reporLod
• - For. radJoactlve conatltuenta 1 reported value la less than 2-•loma error

(a) Suspect data. _The rea?ent blank for this sa■ple group showed approxiaately equalaaounts for this constituent as was found in the salll)le. 
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3.0 183-H SOLAR EVAPORATION BASINS 
S. H. Ha 11 

Pacific Northwest Laboratory 

The ground water beneath the 183-H Solar Evaporation Basins has been 
monitored by a RCRA interim-status well network since June 1985. This proj
ect is in the ground-water quality assessment stage of monitoring. A Final 
Status Post-Closure Permit Application for this facility was submitted to the 
Washington State Department of Ecology in June 1988 (DOE 1988a). 

The 183-H Solar Evaporation -Basins are located in the 100-H Area in the 
northern portion of the Hanford Site (see Figures 1. 1 and 3. 1) . They consist 
of four concrete bas i ns that were used for solar evaporation and storage of 
aqueous chemical wastes from Hanford Site nuclear fuel process i ng operations 
(Liikala et al. 1988). The wastes discharged to the basins consisted pri
marily of nitric, sulfuric, and hydrofluoric acids , which were contaminated 
by heavy metals and radionuclides, and neutralized by sodium hydroxide. 
Originally, the basins were used for water treatment for the 100-H plutonium 
producti on reactor, which was retired in 1965. Each basin has a capacity of 
approximately 450 , 000 gal. Until August 1978, only basin #1 was used for 
waste storage. In 1973, basin #1 received 8000 gal of waste; from January 
1975 to August 1978, bas in #1 received wastes at the rate of approximately 
145 , 000 gal/yr. Elevated nitrate concentrations were detected in nearby well 
199-H4-3 in mid-1977 , ind icating that the basin was leaking. Basins #2 and 

~ #3 were coated with urethane before receiving wastes and were ready for 
service by August 1978. At that time, the waste stream was redirected to 
basins #2 and #3, and the liquid fraction of the waste remaining in basin #1 
was pumped to the newly prepared basins, leaving a sl urry. The slurry 
remained in basin #1 until July 1985 . No evidence exists of leakage from 
basin #2 or #3 [or from basin #4, later put into service with a-. butyl and 
Hypalone(a) coating]. 

(a) Hypalon is a registered tradename of E. I. du Pont de Nemours and 
Company , Wilmington, Delaware . 
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There are 23 wells in the monitoring network for the 183-H Solar Evapo
ration Basins (see Figure 3.1). Wells 199-H3-1, 199-H3-2A, 199-H3-2B, 
199-H3-2C, 199-H4-6, 199-H4-7, 199-H4-8, 199-H4-14, and 199-H4-17 are 
considered to be upgradient from the basins. Wells 199-H4-3, 199-H4-4, 
199-H4-5, 199-H4-9, 199-H4-10, 199-H4-11, 199-H4-12A, 199-H4-12B, 199-H4-12C, 
199-H4-13, 199-H4-15A, 199-H4-15B, 199-H4-16, and 199-H4-18 are considered to 
be downgradient. Well 199-H4-2 was used only for hydrogeol ogic characteriza
tion and is capped. Table 3.1 shows the sampling schedule for wells in this 
monitoring network. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No drilling or aquifer testing was conducted during the report period. 
Pertinent site characterization information can be found in Liikala et al. 
(1988). In addition, an evaluation of the chemistry and migration rate of 
the contaminant plume can be found in Hall (1989). Bladder pumps in 
wells 199-H4-3, 199-H4-5, and 199-H4-6 were replaced with HydroStare(a) pumps 
this quarter. 

WATER LEVELS 

Monthly water-table measurements made during the period are listed in 
Table 3. 2. Figure 3.2 represents river-stage data collected from Septem
ber 26 to January 3, 1990 . Table 3.3 lists water-level measurements taken 
before sample collection. 

WATER CHEMISTRY DATA 

Ground water in the vicinity of the 183-H Solar Evaporation Basins has 
been routinely sampled and analyzed since 1985. Well 199-H4-3 was sampled in 
September (well 199-.H4-9 was also .sche.dulecifor_ sampJing, but the water level 
was too low). Quarterly sampling (10 wells) was performed in October. In 
November and December, wells 199-H3-3, 199-H3-4, and 199-H3-9 were scheduled 
for sampling. However, in November, well 199-H4-7 was substi t uted for 

(a) HydroStar is a tradename of Instrumentation Northwest, Inc., Redmond, 
Washington. 
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well 199-H4-9 because the latter's water level was still too low for sample 
collection. The results of analysis of samples collected in September, 
October, and November are summarized in Tables 3.4 and 3.5 (data for December 
are not yet available). Table 3.4 summarizes analytical data for each of the 
sampled wells. 

Table 3.5 shows the constituents for which concentrations in 183-H 
monitoring wells exceed drinking water standards. These constituents include 
one contamination indicator (specific conductance), six interim primary 
drinking water parameters (gross beta, gross alpha, cadmium, chromium, 
nitrate, and turbidity), two water quality parameters (manganese and iron), 
and one site-specific constituent (technetium-99).· Both gross beta and 
technetium-99 exceeded standards (EPA 1976) of 50 and 900 pCi/L , respec
t i vely. Gross alpha concentrations also exceeded the EPA standard of 
15 pCi/L, but this alpha concentration is predominantly caused by the pres 
ence of uranium, which is excluded from the gross alpha standard. 

3 .3 



100-H 
Perimeter 
Road 

I 

... 
H3-1 

• H4-2 

All Wells Prefixed by 199-

.._ Original Monitoring Network 

• Phase II Wells 

• Phase Ill Wells 

• Well Used for Geologic 
Characterization 

Scale 
0 400 000 Feet 
I I I 

FIGURE 3.1. Monitoring Well Locations for the 183-H Solar 
Evaporation Basins 
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TABLE 3 .1. Sampling Schedule for the 183-H Solar Evaporation Basins 

19g9(a} 1990 

Well Oct Nov Dec Jan Feb Mar Aru: Mgy Jun Jul Aug Sep 

l99-H3-l X 
199-H3-2A X X X X X 
199-H3-2B XRV 
199-H3-2C X 
199-H4-3 XRV A A X A A X A A X A X 
199-H4-4 X A A X A A X A A X A X 
199-H4-5 X XRV X X X 
199-H4-6 X X X XRV X 
199-H4-7 X X X 
199-H4-8 X 
199-H4-9 A A X A A X A A X A 
199-H4-10 X 
199-H4-ll X 
199-H4-12A X X X X X 

... ·�- 199-H4-12B X X X ,, 
199-H4-12C X X X X X 

...0 199-H4-13 X 
199-H4-14 X X X 
199-H4-15A X 
199-H4-15B X 

�· 199-H4-16 X 
199-H4-17 X 
199-H4-18 X X X X X 

.n 
, ..... 

�.• 
(a} The following notations are used in this table: 

A= abbreviated list of constituents (see Table 3.4 for wells 
199-H4-3, 199-H4-4, and 199-H4-9}.

R = sampled for quality control replicates.
� V • sampled for volatile organic analyses blanks. 

X = sampled for the regular list of constituents (Smith, Bates, 
and Lundgren 1989c}. 
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TABLE 3.2 . Monthly Water-Level Data for Wells Near the 183-H Solar 
Evaporation Basins 

Water-Level 
Casing Elevatto~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 
199-H3 - l 421.48 10/17/89 1120 46.09 375.39 

10/30/89 1401 46.14 375 .34 
11/14/89 1126 46.14 375.34 
11/29/89 1330 46.10 375.38 
12/14/89 1451 46 . 03 375 .45 
12/29/89 1352 45 .94 375.54 

l99-H3-2A 417.83 10/17/89 1126 42.95 374.88 
10/30/89 1406 42.97 374 .86 
11/14/89 1131 42.84 374.99 
11/29/89 1336 42. 77 375.06 
12/14/89 1457 42.64 375 . 19 
12/29/89 1356 42.51 375.32 

199-H3-2B 418.42 10/17/89 1129 43 . 54 374.88 
10/30/89 1409 43 . 56 374.86 - 11/14/89 1134 43.42 375.00 
11/29/89 1339 43.36 375.06 
12/14/ 89 1501 43.23 375 .19 
12/29/89 1359 43 .10 375 .32 

199-H3-2C 418.22 10/17/89 1132 43 . 48 374.74 
10/30/89 1412 43.46 374.76 
11/1 4/89 1137 43.34 374.88 
11/29/89 1342 43.22 375.00 
12/14/89 1505 43. 03 375 . 19 
12/29/89 1402 42.93 375.29 

~ 199-H4-3 420.29 10/17/89 1232 47.11 373 .18 
10/30/89 1457 46.88 .373. 41 
11/14/ 89 1215 46.54 373.75 
11/29/89 1424 46.50 373.79 
12/14/89 1550 45.93 374.36 
12/29/89 1443 45 .96 374.33 

199-H4-4 413.70 10/17/89 1020 40.92 372 .78 
10/30/89 1259 40 .68 373.02 
11/14/89 1034 40 . 24 373 . 46 
11/29/89 1231 39 .89 373.81 
12/14/89 1352 39 . 17 374 .53 
12/29/89 1256 39 . 22 374 .48 
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TABLE 3.2 . (contd) 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 

199-H4-5 416 . 21 10/17/89 1227 43 .33 372 .88 
10/30/89 1452 42 .99 373 . 22 
11/14/89 1211 42.58 373 . 63 
11/29/89 1419 42 . 56 373 . 65 
12/14/89 1545 41. 76 374 .45 
12/29/89 1439 41 .88 374 .33 

199-H4 -6 419 .58 10/17 /89 1200 44 . 72 374 .86 
10/30/89 1426 44 . 73 374 .85 
11/14/89 1147 44.59 374 . 99 
11/29/89 1353 44 . 52 375 . 06 
12/14/89 1517 44.38 375.20 
12/29/89 1412 44.25 375.33 

199-H4-7 420 .59 10/17/89 1206 46 .63 373.96 
10/30/89 1431 46 . 55 374.04 
11/14/89 1151 46 .30 374 . 29 
11/29/89 1358 46 . 25 374.34 
12/14/89 1522 45.95 374 . 64 
12/29/89 1417 45.85 374 . 74 

199 -H4 -8 420 .00 10/17/89 1218 46 . 49 373 . 51 
10/30/89 1441 46 .37 373 .63 
11/14/89 1200 · 45 .98 374 .02 
11/29/89 1408 45.98 374 . 02 
12/14/89 1534 45 .56 374 . 44 
12/29/89 1430 45 .48 374.52 

199-H4-9 418 .08 10/17/89 1222 44 . 96 373 . 12 
10/30/89 1447 44 . 71 373 .37 

0" 11/14/89 1206 !l4.27 373.81 
11/29/89 1414 44 . 27 373 .81 
12/14/89 1540 43 .67 374.41 
12/29/89 1435 43.69 374.39 

199 -H4 - 10 404 . 44 10/17/89 1058 31. 36 373 .08 
10/30/89 1340 31 . 04 373.40 
11/14/89 · 1107 · · 30 .60 .. 373.84 -- - . . 

11/29/89 1309 30 . 45 373 .99 
12/14/89 1431 . 29.68 374 . 76 
12/29/89 1329 29 .78 .. · 374.66 . . 
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TABLE 3.2. (contd) 

Water-level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Times hr Waters ft ft above MSL 
199-H4-11 416.84 10/17/89 1010 44 .45 372.39 

10/30/89 1254 44 . 15 372. 69 
11/14/89 1029 43 .65 373.19 
11/29/89 1227 43.11 373.73 
12/14/89 1348 42.39 374.45 
12/29/89 1252 42.48 374.36 

199-H4-12A 413.50 10/17/89 1025 40 .57 372.93 
10/30/89 1304 40 .30 373.20 
11/14/89 1037 39.90 373.60 
11/29/89 1236 39 .63 373 .87 
12/14/89 1357 38 .91 374 .59 
12/29/89 1300 38 .97 374 .53 

199 -H4-128 413 . 52 10/17/89 1028 40 .58 372 . 94 
10/30/89 1307 40.32 373.20 
11/14/89 1040 39.90 " 373 .62 
11/29/89 1239 39.64 373 .88 
12/14/89 1401 38 . 92 374 .60 
12/29/89 1304 38 . 99 374 .53 

199-H4-12C 413.52 10/17/89 1032 40 .32 373.20 
10/30/89 1311 40 . 74 372.78 
11/14/89 1044 39.91 373.61 
11/29/89 1243 39.34 374.18 
12/14/89 1405 38.85 374 .67 
12/29/89 1308 39 . 01 374.51 

199-H4-13 418.20 10/17/89 1005 45.94 372.26 
10/30/89 1249 45.79 372. 41 
11/14/89 1024 45 .18 373.02 
11/29/89 1222 44.58 373.62 
12/14/89 1342 43.96 374.24 
12/29/89 1248 44.07 374.13 

199-H4-14 420.59 10/17/89 1138 46.08 374.51 
10/30/89 1420 46.06 374 .53 
11/14/89 1142 45 .89 374 .70 
11/29/89 1347 45 .82 374.77 
12/14/ 89 -1511 45 .67 374 .92 
12/29/89 1407 45 .52 375 . 07 
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TABLE 3.2 . (contd) 

Water- Level 
Casing Elevatlo~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 

199-H4-15A 407 . 21 10/17 /89 1038 34 .09 373 . 12 
10/30/89 1319 33 .86 373.35 
11/14/89 1049 33 .39 373.82 
11/29/89 1249 33 . 21 374 .00 
12/14/89 1411 32 .47 374 .74 
12/29/89 1314 32 . 58 374 .63 

199-H4 -15B 406 .92 10/17/89 1041 33 .81 373 . 11 
10/30/89 1322 33 . 57 373 .35 
11/14/89 1052 33.11 373 .81 
11/29/89 1253 32.92 374 .00 
12/14/89 1415 32 . 18 374 .74 
12/29/89 1316 32 . 29 374.63 

199-H4- 15CQ 407 . 27 10/17 /89 1045 18 .32 388 .95 
10/30/89 1325 17 . 70 389 . 57 
11/14/89 1055 17 .39 389.88 
11/29/89 1256 17 . 13 390.14 
12/14/89 1418 16 . 63 390 .64 
12/29/89 1319 16 .69 390.58 

199-H4 - 15CR 407 .37 10/17/89 1050 34 . 59 372 . 78 
10/30/89 1330 34.56 372.81 
11/14/89 1058 34.36 373 :01 
11/29/89 . 1259 34 . 20 373 . 17 
12/14/89 1421 33.99 373 .38 
12/29/89 1322 33 .86 373 . 51 

199-H4-15CS 407.44 10/17/ 89 1053 34.24 373 . 20 
10/30/89 1334 34 .35 373 .09 
11/14/89 1102 33 . 74 373.70 
11/29/89 1302 33 . 21 374 . 23 
12/14/89 1424 32.64 374 .80 
12/29/89 1324 32 .85 374.59 

199-H4-16 424 . 23 10/17/89 1243 50 .30 373 . 93 
10/30/89 1506 50 . 27 373 .96 
11/14/89 1224 50.06 · .. _374 . 17 . -
11/29/89 1435 49 . 99 374 . 24 
12/14/89 . 16.00 . 49 . 78 374 . 45 
12/29/89 · · 1452 . 49.64 ... 374 . 59 
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TABLE 3.2. (contd) 

Water-Level 
Casing Elevatio~, Depth to El evation, 

Well ft above MSL a Date Time 2 hr Water 1 ft ft above MSL 
199-H4-17 419.09 10/17/89 1212 45 . 67 373.42 

10/30/89 1436 45 .48 373.61 
11/14/89 1156 45.09 374 . 00 
11/29/89 1404 45.11 373 . 98 
12/14/89 1527 44.49 374 . 60 
12/29/89 1426 44 . 53 374 . 56 

199-H4-18 421.82 10/17/89 1237 48 . 46 373.36 
10/30/89 1502 48 . 27 373.55 · 
11/14/89 1219 47.96 373 .86 
11/29/89 1429 47.88 373 .94 
12/14/89 1555 47 .39 374 . 43 
12/29/89 1448 47.36 374. 46 

699-88-41 416.04 10/17/ 89 0921 33 . 78 382.26 
10/30/89 1206 33.78 382.26 
11/14/89 0950 33.79 382.25 
11/29/89 1127 33 .79 382 . 25 
12/14/89 1258 33 . 79 382 . 25 
12/29/89 1200 33.79 382 . 25 

699 -89-35 397 . 46 10/17/89 0944 27 .32 370 .14 
10/30/89 1228 27 . 25 370.21 
11/14/89 1006 27.00 370.46 
11/29/89 1147 26.83 370 . 63 

- 12/14/89 1316 26 . 41 3Tl . 05 
12/29/89 1220 26.36 371 . 10 

699 -90-34 329 . 39 10/17/89 0951 Dry 
10/30/89 1234 Dry 
11/14/89 1012 Dry 
11/29/89 1155 Dry 
12/14/89 1325 21. 57 370.82 
12/29/89 1229 21.56 370.83 

699-90 -45 422 .1 5 10/17/89 0934 37.48 384.67 
10/30/89 1216 37.49 384.66 
11/14/89 : 1000 37 .50 384.65 
11/29/89 1138 37 . 50 384.65 
12/14/89 1308 37 .50 384 .65 
12/14/89 . 1212 37.51 384 .64 
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' TABLE 3.2. (contd) 

Water-Level 
Casing Elevatioy, Depth to Elevation, 

Well ft above MSL a Date Time 1 hr Water 1 ft ft above MSL 
699-91 -37 422 . 93 10/17/89 0959 50 . 43 372 . 50 

10/30/89 1243 50 . 45 372 .48 
11/14/89 1019 50.39 372 . 54 
11/29/89 1202 50.33 372.60 
12/14/89 1335 50.24 372 .69 
12/29/89 1237 50 . 13 372.80 

699-97 -43 421. 81 10/17/89 1110 43 . 19 378.62 
10/30/89 1352 43 . 24 378 . 57 
11/14/89 1117 43 . 29 378 . 52 
11/29/89 1321 43.32 378.49 
12/14/89 1442 43 .31 378.50 
12/29/89 1343 43 . 27 378 . 54 

699-99 -42 412 .88 10/17/89 1104 Dry 
10/30/89 1347 Dry 
11/14/89 1112 Dry 
11/29/89 1314 Dry 
12/14/89 1436 Dry 
12/29/89 1336 Dry 

(a) MSL = mean sea level . 
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TABLE 3.3. Water-Level Data Collected Before Sampling from Wells Near the 
183-H Solar Evaporation Basins 

Water-Level 
Casing Elevattoy, Depth to Elevation, 

Well ft above MSL a ·Date Water 1 ft ft above MSL 
199-H4-2A 417 .83 10/11/89 42.96 374 .87 

199-H4-3 420.29 10/11/89 46 .32 373 .97 
11/28/89 46.82 .373 .47 

199-H4-4 413.70 10/11/89 41.19 372.51 
11/28/89 40.16 373.54 

199-H4-5 416.21 10/11/89 43.60 372.61 

199-H4-6 419 . 58 10/11/89 44.73 374 .85 

199-H4-7 420 . 59 10/18/89 46 .64 373 .95 
11/30/89 46.23 374.36 

199-H4-12A 413 . 50 10/11/89 40.85 372 .65 

199-H4-12C 413.52 10/11/89 40.56 372 .96 

199-H4-14 420.59 10/17/89 46.07 374.52 

199-H4-18 421.82 10/11/89 48.63 373 .19 

(a) MSL = mean sea level . 

~ 

0-
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TABLE 3.4. Constituent List and Summary of Sampling Results for the 183-H Solar Evaporation 
Basins, September to November 1989 

--------------- Constituent List= Contamination Indicator Parameters 

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit SamplH Detection Standard Agency Exceeded 

191 CONOFLD UMHO 1 l • " 7"" Ytt>OE XXX 
199 PHFIELD .1011J l • " 8.6-8.6 EPAS 
207 PH-LAB .e100 18 0 6.6-8.6 EPAS 
H•2 TOXLDL PPB 18 11 2 

Ful I Name 

Specific conductance 
pH, Field Measurement 
pH, Laboratory Measurement 
Total Organic Halogen, low Det . level 

------------ Constituent List= Interim Primary Drinking Water Parameters 

Constituent Detection Below Drink in~ Water Standards 
Code Name Units Limit Sample, Detection Standar Agency Exceeded Full Name 

111 BETA PCI/L 8 l • " 60 EPA XXX Gross beta 
112 ALPHAHI PCI/L .. l • 8 16 EPA XXX Alpha, High Detection level 
A06 BARIUM PPB 8 16 " 10"" EPA Barium 
A07 CADMIUM PPB 2 16 13 10 EPA XXX Cadmium 
A08 CHROMUM PPB 10 16 8 60 EPA XXX Chromium 
A10 SILVER PPB 10 16 16 ••• 68 EPA Si Iver 
C72 NITRATE PPB 6011J 16 8 •6000 EPA XXX Nitrate 
C7• FLUORID PPB 6011J 16 11 •0"" EPA Fluoride 
H20 FBARIUM PPB 6 16 " 1000 EPA Barium, filtered 
H21 FCADMIU PPB 2 16 l • U, EPA Cadmium, fl ltered 
H22 FCHROMI PPB 18 16 " 60 EPA XXX Chromium, filtered 
H23 FSILVER PPB 18 16 16 ••• 60 EPA Sllver 1 filtered 
H60 TURBID ' NTU .100 18 8 1 EPA XXX Turbidity 

I 

-------------------- Constituent List= Water Quality Parameters 

Constituent Detection Below Drinking Water Standards 
Code Name . Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

All SODIUM PPB 2011J 16 8 Sodium 
A17 MANGESE PPB 6 16 9 60 EPAS XXX Manganese 
A19 IRON PPB 38 16 3 300 EPAS XXX Iron 
C73 SULFATE PPB 611J0 16 " 260001!1 EPAS Su lhte 
C76 CHLORID 'PPB 601!1 16 " 26""00 EPAS Chioride 
H2• FSODIUM PPB 201!1 16 " Sodium, filtered 
H29 FMANGAN PPB 6 16 1e 68 EPAS XXX Manganese, filtered 
H31 FIRON PPB 38 16 12 308 EPAS XXX Iron , f i I tered 
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TABLE 3 . 4. (contd) - - . 
- --------- - - -- Constituent Llst= Sit• Specific and Other Const i tuents 

Const ituent 
Code Name Units 

104 U PCI/L 
197 TC-99 PCI/L 
A01 BERYLUM PPB 
AH STRONUM PPB 
A04 ZINC PPB 
A06 CALCIUM PPB 
Al2 NICKEL PPB 
A13 COPPER PPB 
AH VANADUY PPB 
Al6 ANTIONY PPB 
Al6 ALUt.tNUM PPB 
Al8 POTASUM PPB 
A60 MAGNES PPB 
C76 PHOSPHA PPB 
Hl8 FZINC PPB 
Hl9 FCALCIU PPB 
H26 FNICKEL PPB 
H26 FCOPPER PPB 
H27 FVANADI PPB 
H28 F'ALUMIN PPB 
H30 FPOT ASS. PPB 
H32 FMAGNES PPB 
H33 FBERYLL PPB 
H36 FSTRONT PPB 
H36 FANTIMO PPB 
H68 ALKALIN 
H66 BROMIDE PPB 
H67 NITRITE PPB 
H86 FBORON PPB 
H87 FCOBALT PPB 
H88 FLITHIU PPB 
H89 FMOLY PPB 
H90 FSILICO PPB 
H91 FTIN PPB 
H92 FTITAN PPB 
H93 FZIRCON PPB 
P01 BORON PPB 
P02 COBALT PPB 
P03 LITHIUM PPB 
P04 MOLY PPB 

Detection Be low 
Limit Samples Detection 

.600 
16 

6 
UI 

6 
60 
10 
UI 

6 
100 
160 
18111 
60 

1"8111 
6 

· 60 
UI 
UI 

6 
160 
100 

60 
6 

UI 
100 

20000 
1000 
1000 

10 
20 
10 
40 

· 60 
' 30 
60 
60 
10 
20 
10 
40 

10 
10 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
11 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

0 
6 

16 ••• 

" 9 

" 11 
14 

" 16 ••• 
12 

" " 16 ••• 
1 

" 12 
16 ••• 

4 
14 

" " 14 

" 16 ••• 

" 16 ••• 
16 ••• 

1 
16 ••• 
16 ••• 
16 ••• 

" 16 ••• 
14 
16 ••• 

" 16 ••• 
16 ••• 
16 ••• 

Dr ink i ng Water Standards 
Standard Agency Exceeded Full Name 

. 

60fJ DOE 
900 EPAR 

6000 EPAS 

1308 EPAP 

6000 EPAS 

. 
1300 EPAP 

ICXX 

Uranium 
Technet l um- 99 
Bery 11 i um 
Strontium 
Zinc 
Calcium 
Ni ckel 
Copper 
Vanadium 
Antimony 
Aluminum 
Potassium 
Magnesium 
Phosphate 
Zlnc fl It.red 
Calcium, f i ltered 
Nickel , fl ltered 
Copper , filtered 
Vanadium, f i ltered 
Aluminum, filtered 
Potassium, filtered 
Magnesium, filtered 
Beryll i um, filtered 
Str ontium, filtered 
Ant imony, f i ltered 
A I ka Ii n i ty 
Br omide 
Ni trite 
Boron, filtered 
Cobalt , f i ltered 
Li th i um , f i ltered 
Mol~bdenum 1 filtered 
S l I I con I f I I tered 
Ti n , fi tered 
Titanium, f i ltered 
Zircon i um, f il tered 
Boron 
Cobalt 
Li th i um 
Molybdenum 
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TABLE 3.4 . (contd) 

-------------- Conatltuent Llat= Site Specific and Other Conatltuenta -------------------------------------
Conatituent Detection Below Drinking Wat.er Standard• Code Name Unite Limit SamplH Detection Standard Agency Exceeded Ful I Name 

P"6 SILICON PPB 60 16 e SI I Icon P06 TIN PPB 30 16 16 ••• Tin P07 TITAN PPB 60 16 14 Titanium P08 ZIRCON PPB 60 16 16 ••• Zirconium 

------------------ Conatltuent Liat= WAC 173-393-9906 Conatltuenta -----------------------------------------
Conatituent 

Code Name Unit.a 
Detection Below 

Limit Sample• Detection 
Drinking Water Standard• 
Standard Agency Exceeded Fu 11 HaiM 

••• - Indicates all sample • were reported•• below contractual detection llmlts 
xxx - Indicates that Drlnklnn Weter StandurJs wore exceodod 
EPA - based .on Haxiraum Contaminant Levels in l,O CFR Part 141. 

National Primary Drinking Uatcr Regulations 
EPAR - based on National Interim Primary Drinking Wat.or Regulations, 

Appendix IV, EPA-670/9-76-003 
EPAP - ba9od on proposed Maximum Contaminant level Goals In 60 FR •C936 
EPAS - Lasod on Se~~ndary ' Maxlmum Cont~minant levels given In •O CFR Part 1•3 

llational Secondary Drlnklna W11tor flooulatlona 
DOE - bosod on Oe~lved Concentration Guidos Draft DOE Order 5400.xx. October 10. 1988 
i\'DOE - ba:,ed on addltlonal Secondary Mulmurn

1
Contamlnant Levels given In 

WAC 2•8-6•, Public Water Supplle, 



w 
...... 
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TABLE 3. 5. Consti tuents wi th at Least One Detected Value for t he 183 -H Solar Evaporati on 
Bas i ns, September Through November 1989 

Dup l lcate CONDFLD PH- LAB PHFI ELD TOXLDL 
Wei I Collect ion aamt l e UMHO PPB 
name data num er 1/700w .01/8 . 6-8 . &a .te/e . 6-8 . 6a 18/ . 

1-H3-2A 11OCT89 360 8 8 . 03 18 
1-H4-3 29SEP89 883 7 . 62 . 

11OCT89 833 8 7 . 99 18 
11OCT89 1 26 
28NOV89 868 . 8 . 

1-H4- 4 11OCT89 1086 7 . 98 8 . 18 16 
28NOV89 887 7 .61 

1-H4- 6 11OCT89 641 7 . 88 7 . 43 13 
1-H4- 6 11OCT89 669 8 . 18 7 . 87 f9 
1- H4- 7 18OCT89 616 7.98 7 . 22 12 

38NOV89 613 7 . 76 
1-H4- 12A 11OCT89 636 7 . 98 7 . 88 14 
1-H4 - 12C 11OCT89 268 8 8 . 82 f8 
1-H-4- 14 17Oi:T89 368 7 . 88 7.48 28 
1- H-4- 18 11OCT89 381 7.88 7 . 68 36 
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TABLE 3.5 . (contd) 

Dup I ic:ate FLUORID FCHROMI FMANGAN FALUMIN FPOTASS FBERYLL FSTRONT ALKALIN 
Well Collection ••mel• PPB PPB PPB PPB PPB PPB PPB 
name date num er 60111/4000 10/60 6/60s 160/. 100/ . 6/. 10/. 20000/. 

1-H3-2A 11OCT89 (600 39 6 (160 4490 (6 243 112000 
1-H4-3 29SEP89 600 208 61 1390 4900 (6 141 . 

11OCT89 600 117 (6 (160 3630 (6 94 166000 
11OCT89 1 600 123 (6 (160 3670 (6 96 166000 
28NOV89 (600 129 7 (160 4730 (6 118 

1-H4-4 11OCT89 600 164 (6 (168 6140 (6 291 140000 
28NOV89 (600 137 (6 (168 6060 (6 246 

1-H4-6 11OCT89 (600 81 (6 (160 6330 (6 374 147000 
1-H4-6 11OCT89 (600 83 86 (168 6370 (6 368 146000 
1-H4-7 18OCT89 (600 109 8 (160 6360 (6 313 140000 

30NOV89 (600 114 (6 (160 6860 (6 317 
1-H4-12A 11OCT89 (600 63 (6 (160 4660 7 307 160000 
1-H4-12C 11OCT89 (600 296 (6 (168 4080 (6 204 102000 
1-H4-14 17OCT89 (600 420 (6 (168 4460 (6 263 104000 
1-H4-18 11OCT89 (600 179 (6 (168 3860 (6 236 121000 

Dupl ic:ate ALPHAHI ALUMNUM BARIUM FBARIUM BETA BORON FBORON CADMIUM 
w Well Collection ••me'· PCI/L PPB PPB PPB PCI/L PPB PPB PPB 

name date num er 4/16 160/. 6/1000 6/1000 8/60 10/ . 18/. 2/10 ...... 
co 1-H3-2A 11OCT89 1,96 (160 24 24 6 . 67 30 14 <2 

1-H4-3 29SEP89 87.1 2040 119 42 133 49 66 11 
11OCT89 82.3 478 24 19 83 66 47 (2 
11OCT89 1' 64.6 286 26 19 86 66 63 (2 
28NOV89 42 . 3 (160 22 22 62.2 64 64 (2 

1-H4-4 11OCT89 73.6 (160 76 71 202 46 30 (2 
28NOV89 41.1 (160 69 69 134 40 36 (2 

1-H4-6 11OCT89 (160 69 77 . 88 66 (2 
1-H4-6 11OCT89 6 (160 46 49 9 . 18 66 61 (2 
1-H4-7 18OCT89 3 .02 (160 43 46 4.46 34 30 (2 

30NOV89 3.74 (160 46 44 6 . 37 61 40 (2 
1-H4-12A 11OCT89 11 . 1 (168 67 68 16.1 39 39 2 
1-H4-12C 11OCT89 1.89 (168 9 7 4.72 12 (lei (2 
1-H4-14 17OCT89 3 . 16 (168 23 38 6 . 93 19 13 (2 
1-H4-18 llOC,:89 3.42 (168 32 32 9.06 27 28 (2 
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TABL E 3.5. (contd) 

Duplicate FCADMIU CALCIUM FCALCIU CHLORID CHROMUM COPPER IRON FIRON 
Wei I Co ll ection aam~le PPB PPB PPB PPB PPB PPB PPB PPB 
name date num er 2/ 18 6fJ/ . 6fJ/ . 6fJfJ/26fJfJ"8• UJ/6fJ lfJ/1388p 38/38"• 3fJ/38fJ 

1-H3-2A 110CT89 ( 2 4168" 4438" 698" 46 (19 69 (3fJ 
1-H4-3 29SEP89 3 4118" 2388" 18"8fJ 789 34 3748" 72UJ 

110CT89 (2 1938" 1748" U,08" 149 (U, 984 (30 
110CT89 1 ( 2 2fJ2"8 1790fJ 1108" 147 (19 788 (3" 
28NOV89 (2 2038" 214fJ8 978" 137 (19 118 (30 

1-H4-4 110CT89 (2 6388" 64200 800fJ 177 (19 201 (30 
28NOV89 (2 4328" 4430fJ 768" 142 (19 112 (3" 

1-H4-6 110CT89 (2 7668" 78"8fJ 808" 98 (18 128 (3fJ 
1-H4-6 110CT89 (2 64fJ"8 66708 13fJ"8 lfJ9 (18 176 41 
1-H4-7 180CT89 (2 6fJ6"8 619fJ8 1188" 113 (18 202 93 

30NOV89 (2 6368" 672fJ8 1318" 122 (18 129 (3fJ 
1-H4-12A 110CT89 (2 7278" 66688 888" 72 (18 (38 (3fJ 
1-H4-12C 110CT89 (2 29208 29400 278" 299 (U, 33 (3fJ 
1-H4-14 170CT89 (2 44608 4968" 688" 376 (10 (30 (38 
1-H4-18 11oq99 (2 6fJ0fJ0 4868" 628" 191 (U, (30 (3fJ 

I ' Dup I icate MAGNES FMAGNES MANGESE NICKEL FNICKEL NITRATE POTASUM SILICON 
w Well Co I lect.i on aam~le PPB PPB PPB PPB PPB PPB PPB PPB 

name date ' num er 60/. 6fJ/ . 6/68• 10/. UJ/. 600/460N 18"/ . 6fJ/. ..... 
\0 

1-H3-2A 110CT89 9340 976fJ (6 (U, (18 1818" 446fJ 14fJfJfJ 
1-H4-3 29SEP89 727fJ 460fJ 48fJ 21 12 242fJ"8 6760 238fJfJ 

110CT89 3628 3fJ90 11 (U, (18 172fJ00 3980 169fJ0 
110CT89 1 3620 3120 10 10 (10 176fJfJ8 4040 161fJ8 
28NOV89 3660 3890 6 (U, (10 127fJfJ0 4820 164fJfJ 

1-H4-4 110CT89 8140 8230 (6 17 10 368fJfJ0 608fJ 143fJfJ 
28NOW89 6736 688fJ (6 (10 (10 263008 6fJ40 139fJ0 

1-H4-6 110CT89 1278" 134fJ0 (6 (U, (10 39fJfJ0 612fJ lHfJfJ 
1-H4-6 110CT89 146fJ0 148fJ0 83 (U, (10 38fJfJ0 632fJ 146fJfJ 
1-H4- 7 · 180CT89 119fJfJ 126"'11 8 (10 (10 36fJfJ8 6fJ8fJ 14 lfJfJ 

30NOV89 124"'11 126fJfJ (6 (10 (10 363fJ0 671fJ 143fJfJ 
1-H4-12A 110CT89 11600 104"'11 (6 (10 (10 69fJfJ0 616fJ 1380fJ 
1-H4- 12C 110Ct89 lfJ3fJ0 10300 (6 18 16 6300 4320 2900fJ 
1-H4- 14 170CT89 8660 9660 (6 ( 10 (10 21700 4130 13-40fJ 
1-H-4- 18 uoct89 8810 8600 (6 (10 (10 23600 -4130 1380fJ 

• I 

• I 
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TABLE 3.5 . (contd) 

Dupl lcate FSILICO SODIUM FSODIUM STRONUM SULFATE TC-99 TITAN FTITAN Well Collection ••m[I• PPB PPB PPB PPB PPB PCI/L PPB PPB name date num er- 69/. 209/. 290/. 19/. 690/260000• 16/9fJfJr- 60/. 60/ . 
1-H3-2A 11OCT89 16•09 13199 13799 221 3800fJ •3 . 6• (60 (69 1-H•-3 29SEP89 18309 176000 166000 233 92000 92 68 11OCT89 13•00 133000 132000 10• 88000 8•• (60 (-69 11OCT89 1 13809 1•6000 133009 110 89000 830 (60 (60 28NOV89 16•00 138000 1•0000 112 80900 (60 (60 1-H•-• 11OCT89 1•300 163000 168009 296 78000 2•• 0 (60 (60 28NOV89 1•200 13•000 133000 2•2 70700 (60 (60 1-H•-6 11OCT89 16200 1i600 13600 3•3 7•000 . (60 (60 1-H•-6 11OCT89 1•600 2•800 26800 362 87000 •3 . 36 (60 (60 1-H•-7 18OCT89 1•600 1•300 16600 287 76000 •1.•9 (60 (60 30NOV89 13700 16700 16100 316 73700 . (60 (60 1-H•-12A 11OCT89 12700 17100 1620fi!J 3•6 6100fi!J 16• (6fi!J (6fi!J 1-H•-12C 11OCT89 2920fi!J 3910 382fi!J 2fi!J• 2390fi!J •1. 73 (60 (60 1-H•-U 17OCT89 1•90fi!J 79•0 879fi!J 221 •• 00fi!J • . 8fi!J• (60 (6fi!J 1-H•-18 11OCT89 13•0fi!J 9810 961fi!J 236 •300fi!J 20.1 (60 (6fi!J 

Dupl lcate TURBID u VANADUM FVANADI ZINC FZINC 
w Well Col lectlon ••mple NTU PCI/L PPB PPB PPB PPB name dat~ number- .10/1 • 60/600d 6/ • 6/. 6/6000• 6/6fi!J00a N 
0 1-H3-2A 11OCT89 • 200 2.08 13 (6 (6 9 1-H•-3 29SEP89 2fi!J 16 26 9 11OCT89 10 •0 .• 7 (6 9 (6 11OCT89 1 62.3 9 6 (6 (6 28NOV89 10 9 (6 (6 1-H•-• 11OCT89 2 6• . 1 7 (6 60 •1 28NOV89 . 8 8 39 32 1-H•-6 11OCT89 .60fi!J 8 8 •8 63 1-H•-6 11OCT89 1.6fi!J • .2• 11 6 •3 66 1-H•-7 18DCT89 6.10 3.26 12 11 (6 8 3fJNOV89 9 8 (6 (6 1-H•-12A 11OCT89 .20fi!J 7 .07 6 (6 (6 (6 1-H•-12C 11OCT89 . 200 .891 36 33 (6 (6 1-H•-U 17OCT89 • 1IJIJ 1.72 12 11 (6 (6 1-H•-18 11OCT89 • 600 2.11 u 6 (6 6 

... 

' ! 
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TABLE 3.5. (contd) 

Th• column headera conal • t of : Conat l tuent Name 
Analyala Unita 

Contractual Detection Limit/Drinking Water Standard(aufflx) 

Suffix 
none - based on Haximum Contaminant Levels in 40 CFR Part 141, 

r -

p -. -
d 
w -

National Primary Dr i nking Ua t e r Regulations 
based on Natlon~I Into r!m Pri mary Drinking Water Regulations, 
Appendix IV, EPA-670/9-76-~03 
based on proposod Maximum Contaminant Level Coals In 60 FR 46936 
basod on Secondary Maximum Contaminant Levels olven In 40 CFR Part 1•3 
National Secondary Drinking Wator Regulatlona 
based on Derived Concentrat ion Culdea , Draft DOE Ordor 51,0U.xx, October 
based on additional Secondary M~xlmum Contaminant Lovols oivon In 
WAC . 2•8-64, Public Water Supplies 

Data _Flaos 
< - Less than Contractual Doloctlon Limit, reported aa Limit 
I - Less than Contractua l Ootoc tl on Limit, moasurod value re ported 
• - For . radioactive constituenta, reported valuo la less than 2-slgma error 

10. 1988 
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4.0 200 AREAS LOW-LEVEL BURIAL GROUNDS 
G. V. Last 

Pacific Northwest Laboratory 

The ground water beneath the 200 Areas Low-Level Burial Grounds {LLBGs) 
has been monitored by four RCRA interim-status well networks since September 
1988 . This project recently completed the background stage of monitoring and 
has now entered the indi cator evaluation phase of monitoring. Five complete 
sample sets have been collected for each network. A revised ground-water 
monitoring plan has been prepared for this site {Last and Bjornstad 1989 ) . 

The LLBGs are located in the 200-East and 200-West Areas in the central 
port i on of t he Hanford Site {see Figure 1.1) . The rev i sed ground -water moni
t or ing plan di scusses expansion of the ground-water mon i tori ng program for 
the LLBGs . The expans ion is from four waste management areas {WMAs) to five 
WMAs, covering all or portions of eight burial grounds. The fifth waste 
management area (WMA-5) is not yet active and thus is currently not being 
moni t ored . The LLBGs contain a diverse range of mixed radioact ive/hazardous 
waste types f rom Hanford operations {e .g . , miscellaneous dry waste, failed 
equipment , vehicles, contaminated soil, 183-H cleanup wastes) and other off
si t e wastes {e.g. , submarine reactor compartments, Three-Mile Island Reactor 
cl eanup wastes) . These wastes are buried in unlined trenches and pits from 
15 to 60 f t deep . Di sposal to these LLBGs has been ongo ing s ince 1960 . 

The current mon itoring networks for the LL BGs consist of 35 wells 
i nstalled in 1987 {Figures 4.1, 4.2, 4.3, 4.4, and 4.5). Table 4.1 l i sts the 
monitoring wells at each WMA, and Table 4.2 gives the sampl ing schedule for 
these wells . The monitoring network is being expanded. Ten add i tional 
monitoring wells were recently completed and will be added to the current 
monitoring networks next quarter. In addition, 7 wells are planned to be 
i nstalled in 1990 . This will bring the total number of monitori ng wells to 
52 by the end of 1990 . 
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DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Drilling and monitoring well installation were completed for the 10 new 
monitoring wells that were to be constructed during 1989 (Last and Bjornstad 
1989). All of these wells were visually inspected with a downhole video cam
era, developed, and fitted with sampling pumps . Geologists' logs, dr i llers' 
logs, borehole geophysical logs, as-built diagrams, and well completion/ 
inspection reports for these wells are currently being reviewed and will be 
included in the next quarterly report . Three of the six additional wells 
originally planned for completion in 1990 {Last and Bjornstad 1989) are i n 
various stages of progress: 

• Well 299-W7-9 is structurally complete but has not been slug 
tested, visually inspected, developed , or fitted with a sample 
pump. 

• Well 299-W7-10 has been drilled to approximately 20% of its total 
depth . 

• Well 299-WlS-23 ~as been drilled to total depth . 

Table 4.3 summarizes the drilling and construction status of the 16 wells 
being added to the monitoring networks (10 in 1989 and 6 i n 1990). A seventh 
well (299-WlS-21), temporarily abandoned because of a break in the temporary 
casing, will also be completed in 1990. This completion awaits a decision on 
how best to continue . 

WATER LEVELS 

Water levels at each well were measured three times dur i ng this quarter 
and at the time of sample collection ; results are l i sted in Tables 4.4 and 
4.5, respectively . 

WATER CHEMISTRY . DATA 

Analytical results were received from the fifth set (September 1989) of 
quarterly samples . Analytical results for the September .1989 .quarterly 
samples are summarized in Tables 4.6, 4.8, 4.10, and 4.12 for WMA-1 , WMA -2, 
WMA-3, and WMA-4 , respectively. The results for constituents with at least 
one detected value are provided in Tables 4.7, 4.9 , 4.11 , and 4. 13 for WMA-1 , 
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WMA-2, WMA-3, and WMA-4, respectively. This was to be the l ast set of 
quarterly samples before moving to semiannual sampling. 

The indicator parameter concentrat i ons from thi s last set of samples 
were statistical ly compared t o t heir cri tical mean values establi~hed from 
the previous year ' s analyses from the upgradient (background) wells of each 
WMA. Tables 4.14, 4.16 , 4.18, and 4.20 list the critical means for the 
background indicator parameters at WMA-1, WMA-2, WMA-3 , and WMA-4 , respec
tively , and Tables 4.15, 4.17, 4.19 , and 4. 21 provide the repl i cate averages 
for the indicator parameters from the September 1989 samples at WMA-1, WMA-2, 
WMA-3 and WMA-4, respectively. Comparison of the September 1989 repl i cate 
averages to the crit ical means for the indi cator parameters indi cates that 
WMA-1 and WMA-3 yield si gn ificantly higher conduct ivity and tot al organ ic 
hal ogen (TOX) concentrations i n the i r respect i ve downgrad ient wel ls . 

The suspect well s were resampled in November. Analyses of these samples 
confirmed the prev i ous results. Table 4.15 lists the replicate averages of 
analytical results from t he resampling of wells 299 -E28-26 , 299-W7 -4, 
299-W7 -5, 299-WS- l, and 299-WI0-13. 

Westinghouse Hanford Company was notified on December 21 and 22 , 1989, 
t hat WMA-1 and WMA-3 may be affecting the ground-water qual i ty . Ground-water 
qual ity assessment pl ans were initiated immediately. 

Maj or observat ions of the September 1989 analyt i cal results from each 
WMA are discussed bel ow. 

• Waste Management Area 1 

- Chromium (unfiltered) exceeded its 40 CFR 141 standard of 
50 ppb in wells 299-E32-29 (71 ppb) and 299-E33-30 (68 ppb) . 

Iron exceeded its 40 CFR 143 standard of 300 ppb i n 
wel ls 299-E32-4 (399 ppb), 299-E33-29 (697 ppb) , and 
299-E33-30 (310 ~pb). -

Tri t i um exceeded the 20 ,000-pCi/L standard (40 CFR 141 ) in 
sampl es from wel ls 299-E28-26 (122 , 000 pCi/l ), 299 -E28-27 
(417, 000 pCi/L) , 299 -E32 -2 (220,000 pC i/L) , and 299 -E32 -3 
(652 , 700 pCi / L) . 

- Nitrate exceeded the 45 , 000 -ppb standard (40 CFR 141) i n 
well 299 -E32 -3 (54 ,000 ppb) . 
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- The standard of 1 nephelometric turbidity unit (NTU) 
(40 CFR 141) was exceeded in wells 299-E28-27 (2.2 NTU) , 
299-E32-2 (1.1 NTU), 299-E32-3 (1 .5 NTU), 299-E32-4 
(4.4 NTU), 299-E33-29 (6.4 NTU), and 299-E33-30 (2.1 NTU) . 

• Waste Management Area 2 

Note: Ground-water samples were not collected from well 299-E34-4 
because this well is dry. Well 299-E34-2 was sampled in September 
and November; those values are also reported here. 

Chromium exceeded the 50-ppb standard (40 CFR 141) in fil
tered and unfiltered samples from well 299-E~-2. 

- Iron exceeded the 300-ppb standard (40 CFR 143) in unfiltered 
samples from wells 299-E34-2 (930 and 948 ppb) and 299-E34-6 
(2890 ppb). Filtered samples exceeded this standard in only 
one sample from well 299-E34-2 (1560 ppb). 

Manganese exceeded the 50 -ppb standard (40 CFR 143) in 
unfiltered samples from well 299-E34-6 (78 ppb). 

- The 1-NTU standard (40 CFR 141) was exceeded in wells 
299-E27-8 (1.1 NTU), 299-E27-9 (1.6 NTU), 299-E27-10 
(1.5 NTU), 299-E34-2 (11.2 and 5.0 NTU), and 299-E34-6 
(24.0 NTU). 

• Waste Management Area 3 

Note: Well 299-W7-6 yields turbid water samples, which may not be 
totally representative of the ground water. This well is scheduled 
for further development. 

- Field and laboratory pH exceeded the . standard of 8.5 
(40 CFR 143) in samples from well 299-W?-6 (9 . 15 average and 
8.7 average, respectively). 

- Gross alpha and total radium exceeded their respective 
15-pCi/L and 5-pCi/L standards (40 -CFR 141) in well 299-W?-6 
(24.4 and 7:72 pCi/L, resp~ctively). 

- Lead exceeded the 50-ppb standard (40 CFR 141) in 
well 299,-W7-6.:~(J04 ppb}- · T:h.i:s · value ·.is likely due to the 
high particulate content (see note above). 

Nitrate exceed the 45-ppm standard (40 CFR 141) in samples 
from well 299-W7-4 (74 ppm). 
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- The 1-NTU standard (40 CFR 141) was exceeded in wells 
299-W7-2 (1.2 NTU), 299-W7-3 (2.0 NTU), 299 -W7-6 (>200 NTU), 
299-W8-1 (1.3 NTU), 299-W9-1 (3 .0 NTU}, and 299-Wl0-13 
(1 . 1 NTU) . 

- Coliform (membrane filter} exceeded the standard (40 CFR 141) 
in samples from well 299-W8-l (84 MPN}. 

- Both filtered and unfiltered manganese exceeded the 50-ppb 
standard (40 CFR 143) in samples from well 299-W7-3 (150 and 
154 ppb, respectively). Unfiltered manganese exceeded the 
standard in samples from well 299-W?-6 (501 ppb). 

- Iron exceeded the 300-ppb standard (40 CFR 143) in samples 
from wells 299 -W7-3 (409 ppb), 299-W?-6 (29,200 ppb), and 
299-W9-1 (857 ppb). 

- Ruthen i um-106 may have exceeded the 30-pCi/L standard (EPA 
1976) in wells 299-W? -2, 299-W7-5 , 299-Wl0 -13, and 
299-Wl0-14. 

- Tetrachloromethane (carbon tetrachloride) exceeded the 5-ppb 
standard (40 CFR 141) in samples from wells 299-W6-2 
(113 ppb), 299-W7-4 (189 ppb), 299-W7-5 (29 ppb), and 
299-Wl0-13 (10 and 12 ppb). 

• Waste Management Area 4 

Note: Ground -water samples were collected from well 299 -W l5 -17 
using a teplon-bailer; thus, quadruplicate indicator parameter samples 
were not collected, and no filtered samples were collected . 

Gross alpha exceeded the 15-pCi/L standard (40 CFR 141) in 
well 299-W18-21 (21.5 pCi/L). 

- Cadmium exceeded the 10-ppb standard (40 CFR 141) in 
well 299-WlS-17 (49 ppb). 

- Chromium exceeded the 50-ppb standard (40 CFR 141) in unfil
tered samples from wells 299-W15-16 (142 ppb), 299-W15-17 
(85 ppb), 299-W18-21 (55 ppb), 299-Wl8 -22 (106 ppb), and 
299-Wl8-23 (68 ppb) . 

- Lead exceeded the 50-ppb standard (40 CFR 141) in well 
299 -WlS - 17 (82 ppb) . 

- Manganese exceeded the 50 -ppb standard (40 CFR 143) in 
unfiltered samples from well 299-WlS-17 (109 ppb) . 

- Nitrate exceeded the 45 -ppm standard (40 CFR 141) in samples 
from wells 299-WlS-16 (67 ppm) and 299 -Wl5 -18 (72 ppm) . 
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- Ruthenium-106 may have exceeded the 30-pCi/L standard (EPA 
1976) in wells 299-W15-16 and 299-W15-17 . 

- The 1-NTU standard (40 CFR 141) was exceeded in wells 
299-W15-15 (2.1 NTU), 299-W15-16 (1.7 NTU), 299-W15-17 
(27 NTU), 299-W15-18 (3.2 NTU), 299-W18-21 (2.1 NTU), 
299-W18-22 (3.6 NTU), and 299-W18-23 (1.8 NTU) . 

- Iron exceeded the 300-ppb standard (40 CFR 143) in samples 
from wells 299-Wl5-16 (666 ppb), 299-W15-17 (4150 ppb), 
299-W15-18 (363 ppb), 299-Wl8-21 (431 ppb), 299-Wl8-22 
(905 ppb), and 299-W18-23 (318 ppb). 

Tritium exceeded the 20,000-pCi/L standard (40 CFR 141) in 
samples from well 299-W15-16 (33,700 pCi/L). 

- Tetrachloromethane (carbon tetrachloride) exceeded the 5-ppb 
standard (40 CFR 141) in samples from wells 299-W15-15 
(543 ppb), 299-Wl5-16 (7100 ppb), 299-W15-18 (189 ppb), 
299-W18-21 (138 ppb), 299-Wl8-23 (611 ppb), and 299-W18-24 
(737 ppb). 

- 1,1,2-trichloroethene exceeded the 5-ppb standard 
(40 CFR 141) in samples from well 299-W15-16 (7 ppb) . 
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TABLE 4.1. Ground-Water Monitoring Wells for the 200 Areas 
Low-Level Burial Grounds 

Uegradient Wells 1"4A·1 WMA-2 \14A·3 1"4A·4 WMA-5 
Shallow Wells 299·E28·27 299·E27· 10 299-\,9-1 299·W15.·16 299·W6·2Ca) 
(Top of Aquifer) 299-E33· 28 299-E34· 3 299·W10·13 299·W15·18 

299-E33· 29 299·W18· 24 

Deep Wells None None 299·W10·14 299·W15·17 None 
(Bottan of Aquifer) 

Dowogradi ent Wells 

Shallow Wells 299·E28·26 299·E27·8 299-W6· 2Ca) 299·W15· 15 None 
(Top of Aquifer) 299· E32-2 299·E27·9 299-W7-1 299· W18· 21 

299-E32· 3 299·E34·2 299·W7·2 299·W18· 23 
299-E32· 4 299· E34·4Cb) 299·W7·4 
299-E33·30 299-E34-5 299·W7·5 

299· E34-6 299-W7-6 
299-WS-1 

Deep Wells None None 299· W7·3 299· W18·22 None 
(Bottan of Aquifer) 

Ca) Cornnon we l L. 
(b) Well is dry. 
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TABLE 4.2. Sampling Schedule for the 200 Areas Low-Level Burial Grounds 

\Jell 

299· E26· 1 
299·E27·8 
299-E27-9 
299·E27·10 
299-E27·11 
299·E28·26 
299-E28·27 
299-E32·1 
299-E32· 2 
299·E32·3 
299-E32·4 
299·E32·5 
299-E33· 28 
299-E33· 29 
299·E33· 30 
299-E34·2 
299-E34·3 
299·E34·4 
299·E34-5 
299-E34·6 
299·E34·7 
299·E35·1 

299·W6· 1 
299·W6·2 
299·W7·1 
299· W7·2 
299· W7·3 
299· W7·4 
299·W7·5 
299·W7·6 
299-W7-7 
299-W7·8 
299-WB-1 
299-W9-1 
299· W10·13 
299· W10· 14 
299· W15· 15 
299-W15·16 
299-W15· 17 
299-W15·18 
299· W15-19 
299-W15-20 
299-IJ15-24 
299·W18·21 
299·W18·22 
299·W18·23 
299·W18· 24 
299-IJ18-26 

* L 

19a9Ca> 

L 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
XRV 
L 
L 
X 
X 
X 
L 
X 
L 
X 

M!.c 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
XRV 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 

X 

(a) The following notations are used in this table: 

1990 

Jul 

X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 

X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
L 

L = SS"l)led for the long list of constituents (WAC 173-303-9905). 
R = SS"l)led for quality control replicates. 
V ~ sarrpled for volatile organic analyses blanks . 
X = SS"l)led for the constituents listed in Tables 4.6, 4.8, 4. 10, and 4. 12 . 
* = sanpled for the liquid effluent study (see Section 1.0, Introduction) . 
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TABLE 4.3. 1989 Drilling Summa(y)for the 200 Areas Low-Level 
Burial Ground Wells a 

Drilling Information CQ!!!!letion Information 

\Jell Former Start End Total Screened Screen ScreenCb) 
Nunber Nl.llber Date Date D§!th, ft Interval, ft Slot Size, in. T~ Conrnents 

IJMA· 1 

299·E28·28 E10·MIJ1 01/02/90 •• Cc) 
299·E32·5 E10·MIJ2 09/27/89 10/19/89 292 270-291 10 C 
299·E33·34 E10·MIJ7 01/02/90 
299·E33·35 E10·MW8 01/02/90 

IJMA-2 

299·E27·11 E12·MW8 06/27/89 07/21/89 265 232-252 10 C Basalt at 262 1 

299·E34· 7 E12·M\J9 08/04/89 08/21/89 206 194-204 10 s Basalt at 205 1 

299·E35·1 E12·MIJ10 08/07/89 08/25/89 195 182-192 20 s Basalt at 192 1 

IJMA-3 

299-IJ7-7 \J3·MIJ2 10/23/89 11/15/89 230 207-228 10 C 
299-IJ7-8 \J3·MIJ3 10/20/89 11/16/89 244 220-241 10 C 
299·1J7·9 115·MIJ1 10/03/89 11/09/89 252 219-241 10 C 
299-IJ7·10 113·M\J4 12/18/89 

IJMA-4 

299-1115-19 114·MIJ1 08/09/89 09/01/89 245 215-236 10 C 
299-1115-20 114·MIJ2 09/27/89 10/12/89 245 220-241 10 C Shoe off iil 60 1 

299-1115-21 114·MIJ4 09/05/89 09/27/89 245 10 C llaiting for 
remediation 

299-IJ15·23 114·MIJ3 11/21/89 12/19/89 240 218-239 10 C 
299·W15·24 W4·MIJ4a 11/20/89 12/06/89 242 220-241 10 C Replacement well 
299-W18·26 W4·MIJ5 09/11/89 09/26/89 245 222-243 10 C Shoe off iil 220 1 

Ca) Only well 299·E27·11 was developed this quarter . Developnent information will be reported in future 
quarterly reports. 

Cb) s = standard pipe size; C = channel pack. 

- Cc) No data available this quarter . 
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TABLE 4.4. Monthly Water-Level Data for Wells Near the Low-Level Burial 
Grounds 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Water 2 ft ft above MSL 
299-E27-8 637.83 10/20/89 232.86 404 .97 

11/15/89 233.06 404.77 
12/18/89 233.15 404.68 

299-E27-9 629.21 10/20/89 224 .07 405 .14 
11/15/89 224 .32 404 .89 
12/13/89 224.38 404.83 
12/18/89 224.40 404 .81 

299-E27 -10 624 .47 10/20/89 218 .96 405 . 51 
11/15/89 

2~~{6J 
405 . 28 

12/18/89 

299-E28-26 687.26 10/20/89 282 . 52 404 . 74 
11/15/89 282 . 70 404.56 
12/18/89 282.77 404.49 

299-E28-27 680.37 10/20/89 275 .77 404 .60 
11/15/89 275 .85 404.52 
12/13/89 275 .93 404 . 44 
12/18/89 275.94 404.43 

299-E32-2 670.06 10/20/89 265.62 404.44 
11/15/89 265. 71 404.35 

- 12/13/89 265.79 404 .27 
12/18/89 265.81 404 . 25 

299 -E32 -3 676 . 51 10/20/89 271 . 98 404 .53 
11/15/89 272.08 404 . 43 
12/18/89 272.19 404.32 

299-E32-4 685.88 10/20/89 281.43 404.45 
11/15/89 281.57 404.31 
12/18/89 281.67 404.21 

299-E33-28 664.23 10/20/89 259.57 404 . 66 
11/15/89 259 .66 404 . 57 
12/18/89 259.75 404 .48 

299 -E33 -29 673. 77 10/20/89 269.12 404 . 65 
11/15/89 269.22 404 . 55 
12/18/89 269 .31 404 .46 
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TABLE 4.4. (contd) 

Water-Level 
Casing Elevattoy, Depth to Elevation, 

Well ft above MSL a Date Water 1 ft ft above MSL 

299-E33-30 663.70 10/20/89 259.05 404.65 
11/15/89 259.17 404.53 
12/18/89 259.26 404 .44 

299-E34-2 630.80 10/20/89 225.83 404.97 
11/15/89 226.06 404.74 
12/13/89 226.10 404.70 
12/18/89 226.12 404.68 

299-E34-3 611.52 10/20/89 206.00 405.52 
11/15/89 206.19 405.33 
12/18/89 NM 

299-E34-4 587.56 10/20/89 Dry 
11/15/89 Dry 
12/18/89 Dry 

299-E34-5 590.79 10/20/89 185.04 405 . 75 
11/15/89 185 . 15 405.64 
12/18/89 185.21 405.58 

~ 299-E34-6 597 .83 10/20/89 192.90 404.93 
11/15/89 193.15 404.68 
12/18/89 193.19 404 .64 

299-W6-2 692.45 10/20/89 230.72 461.73 
11/15/89 231.19 461.26 
12/18/89 231.00 461.45 

299-W7-1 690 . 71 10/20/89 229.09 461.62 
11/15/89 229.63 461.08 
12/18/89 229.40 461 .31 

299-W7-2 675 . 59 10/20/89 214.95 460.64 
11/15/89 215.36 460 .23 
12/18/89 215.21 460.38 

299-W7-3 676 . 14 10/20/89 216.69 459.45 
11/15/89 217 . 22 458.92 
12/18/89 216.98 459.16 

299-W7-4 671. 69 10/20/89 208.85 462.84 
11/15/89 209 .13 462.56 
12/18/89 209.08 462.61 
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TABLE 4.4. (contd) 

Water-Level 
Casing Elevatio~, Depth to Elevation , 

Well ft above MSL a Date Water 2 ft ft above MSL 
299-W7 -5 673 . 03 10/20/89 212.83 460.20 

11/15/89 213.25 459.78 
12/18/89 213.08 459.95 

299-W7 -6 678.64 10/20/89 218.52 460 .12 
11/15/89 218 .97 459 .67 
12/18/89 218.78 459.86 

299-W8-l 701 .33 10/20/89 239 . 28 462 . 05 
11/15/89 239 .93 461 . 40 
12/18/89 239 .64 461. 69 

299 -W9 - l 737 . 73 10/20/89 272 .65 465 . 08 
11/15/89 273 .33 464 . 40 
12/18/89 273 . 01 464 . 72 

299-Wl0-13 699.04 10/20/89 232.53 466 . 51 
11/15/89 233 . 15 465 .89 
12/18/89 232.90 466 . 14 

299-Wl0 - 14 699.43 10/20/89 233.30 466 . 13 
11/15/89 233.97 465 . 46 
12/18/89 233.69 465.74 

299-W15- 15 697 .96 10/20/89 228 . 93 469.03 
11/15/89 229 . 61 468 .35 
12/18/89 229 .35 468 .61 

299-Wl5-16 684 .89 10/ 20/89 214 .97 469 .92 
11/15/89 215 . 63 469 . 26 
12/18/89 215 .41 469.48 

299-Wl5-17 684.64 10/20/89 215 . 17 469.47 
11/15/89 215.86 468.78 
12/18/89 215 .60 469.04 

299-Wl5-18 685 . 71 10/20/89 215 . 48 470 . 23 
11/15/89 216 . 15 469 . 56 
12/18/89 215.91 469.80 

299-Wl8-21 668.62 10/20/89 199 .30 469 .32 
11/15/89 200 .03 468 . 59 
12/18/89 199.76 468.86 
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TABLE 4.4. (contd) 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Water 2 ft ft above MSL 
299-Wl8-22 668 . 49 10/20/89 200.01 468 .48 

11/15/89 200 .82 467 .67 
12/18/89 200.45 468 .04 

299-Wl8-23 696.81 10/20/89 227.48 469 .33 
11/15/89 228.20 468 .61 
12/18/89 227.95 468 .86 

299-Wl8 -24 684 .35 10/20/89 213.88 470 .47 
11/15/89 214.51 469 .84 
12/18/89 214 .31 470 .04 

(a) MSL = mean sea level . 
(b) NM= no measurement could be made . 
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TABLE 4.5. Water-Level Data Collected Before Sampling from Wel l s Near 
the Low-Level Burial Grounds 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Water 1 ft ft above MSL 
299-E28-26 687 . 26 11/07/89 282.78 404 .48 

11/30/89 282.72 404.54 

299-E34-2 630.80 11/27/89 226.18 404.62 

299-W7-4 671.69 11/20/89 209.04 462.65 

299-W7-5 673 .03 11/20/89 213 . 42 459.61 

299-W8-1 701.33 11/20/89 231. 59 469.74 

299-Wl0-13 699 .04 11/20/ 89 232.87 466. 17 

(a) MSL = mean sea level. 

- . 

.. 

.. 
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TABLE 4.6. Constituent List and Summary of Sampling Results for the Low-Level Burial Grounds, WMA -1 
September Through December 1989 

--------------- Constituent List= Contamination Indicator Parameters 

Constituent 
Code Name Units 

088 CONDLAB UMHO 
191 CONOFLO UMHO 
199 PHFIELO 
207 PH-LAB 
C69 TOC PPB 
H-42 TOXLOL PPB 

Constituent 
Code Name Unit• 

109 COLIFRM MPN 
111 BETA PCI/L 
112 ALPHAHI PCI/L 
181 RADIUM PCI/L 
A06 BARIUM PPB 
A07 CADMIUM PPB 
A08 CHROMUM PPB 
A10 SILVER PPB 
A20 ARSENIC PPB 
A21 MERCURY PPB 
A22 SELENUM PPB 
A33 ENORIN PPB 
A3• METHLOR PPB 
A36 TOXAENE PPB 
A36 a-BHC PPB 
A37 b-BHC PPB 
A38 g-BHC PPB 
A39 d-BHC PPB 
A61 LEAOGF PPB 
C72 NITRATE PPB 
C74 FLUORIO PPB 
H13 2, 4-0 PPB 
HU 2,4,6TP PPB 
H28 FBARIUM PPB 
H21 FCAOMIU PPB 
H22 FCHROMI PPB 
H23 FSILVER PPB 
H37 FARSENI PPB 

Detection Below Drinking Water Standards 
Limit Samples Detection Standard Agency Exceeded Full Name 

1 
.100 

. fJ100 
2000 

10 

36 
37 
37 
36 
36 
36 

8 
e 
e 
e 

36 ••• 
34 

780 WDOE 
780 WOOE 

6 . 6-8.6 EPAS 
6.6-8 . 6 EPAS 

Conductivity, Laboratory 
Specific conductance 
pH, Field Measurement 
pH, Laboratory Measur-nt 
Total organic carbon 
Total Organic Halogen, Low Oet . Leve l 

Constituent List= Interim Primary Drinking Water Parameters 

Detection Below Drinking Water Standards 
Limit Samples Detection Standard Agency Exceeded Full Name 

2 .20 
8 
4 
1 
6 
2 

18 
10 

6 
. 100 

6 
• 100 

3 
1 

. 100 

. 100 

.100 

. 100 
6 

600 
600 

2 
2 
6 
2 

10 
18 

6 

2 
9 
9 
9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

2 ••• 
e 
1 
6 
e 
9 ••• 
e 
9 ••• 
2 
8 ••• 
8 
9 ••• 
9 ••• 
9 ••• 
9 ••• 
9 ••• 
9 ••• 
9 ••• 
8 
8 
4 
9 ••• 
9 ••• 
8 
9 ••• 
9 ••• 
9 ••• 
3 

1 EPA 
60 EPA 
16 EPA 

6 EPA 
1800 EPA 

18 EPA 
6" EPA 
68 EPA 
60 EPA 

2 EPA 
18 EPA 

.280 EPA 
180 EPA 

6 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

68 EPA 
46000 EPA 

4080 EPA 
100 EPA 

18 EPA 
1000 EPA 

18 EPA 
60 EPA 
60 EPA 
60 EPA 

XXX 

XXX 

Coliform bacteria 
Gross beta 
Alpha , High Detection Level 
Radium 
Barium 
Cadmium 
Chromi um 
SI Iver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxych lor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Oelt• -BHC 
Lead (graph i te furnace) 
Nitrate 
Fluoride 
2, 4-0 
2,4 6-TP a il vex 
Barium, f i ltered 
Cadmium, f i lte red 
Chromiumt f l ltered 
S I Iver, filtered 
Arsenic , f il tered 
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TABLE 4.6. (contd) 

------------ Constituent Llat= Interim Primary Drinking Water Parameter• -----------------------------------

Constituent Detection Below Drink Ins Water Standards 
Code Name Units Limit Sample• Detection Standar Agency Exceeded Full Name 

H38 FMERCUR PPB .u,1 8 8 ••• 2 EPA Mercury, filtered 
H39 FSELENI PPB 6 9 9 ••• u, EPA Selenluml filtered 
H41 FLEAD PPB 6 9 8 61 EPA LHdl fl tered 
H61 TURBID NTU . 180 8 • 1 EPA XXX Turb dlty 
P19 COLIMF PPB 1 7 7 ••• 1 EPA Coliform (Membrane Fl lter) 

-------- ------------ Constituent Liet= Water Quality Parameter• 

Const i tuent Detection Below Drinking Water Standa rds 
Code Name Uni ta Limit Sample• Detection Standard Agency Exceeded Ful I Name 

All SODIUM PPB 2H 9 • Sodium 
A17 MANGESE PPB 6 9 e 61 EPAS Mangan••• 
A19 IRON PPB 30 9 • 380 EPAS XXX Iron 
C73 SULFATE PPB 600 9 • 261001 EPAS Sulfate 
C76 CHLORID PPB 600 9 • 260000 EPAS Chloride 

~ H24 FSODIUM PPB 211 9 • Sodium , filtered 
H29 FMANGAN PPB 6 9 9 ••• 60 EPAS Mangan•••• filtered 

N H31 FIRON PPB 30 9 6 300 EPAS Iron, filtered ...... H67 LPHENOL PPB 11 9 9 ••• Phenol, low DL 

-------------- Constituent Llat= Site Specific and Other Conatltuenta 

Constituent Detection Below Drl nk i ng Water Standard• 
Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

011 C0-68 PCI/L 22 . 6 8 7 1"" EPAR Cobalt-61 
024 CS-137 PCI/L 20 8 7 200 EPAR Ceaium-137 
034 RU-106 PCI/L 172.6 8 8 ••• 30 EPAR Ruthenium-106 
104 u PCI/L .600 g • 608 DOE Uranium 
108 TRITIUM. PCI/L I 608 8 • 20000 EPA XXX Tritium 
121 SR 98 PCI/L 6 8 8 ••• 8 EPA Strontlum-90 
197 TC-99 PCI/L 16 8 I 908 EPAR Technetium-99 
All BERYLUM PPB 6 9 8 Beryl I lum 
A03 STRONUM ~PB 11 9 • . Strontium 
A84 ZINC PB 6 9 4 6080 EPAS Zinc 
A06 CALCIUM PPB 61 9 • Calcium 
A12 NICKEL PPB 11 9 • Nickel 
A13 COPPER PPB 11 9 9 ••• 1310 EPAP Copper 
AU VANADUM PPB 6 9 • Vanadium 
A16 ANTIONY PPB 101 9 9 ••• Antimony 
A16 ALUMNUM PPB 161 9 9 ••• Aluminum 
A18 POTASUM PPB 100 9 • Potassium 
A61 MAGNES PPB 60 9 I Magnesium 
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TABLE 4.6. (contd) 

-------------- Constituent Llat= Site Specific and Other Constituents 

Constituent Detection Below Drinkln9 Water Standards 
Code Name Units Limit Sampl•• Detection Stander Agency Exceeded Ful I Name 

C76 PHOSPHA PPB 1eee 9 9 ••• Phosphate 
H16 TC PPB 1eee 8 e . Total carbon 
H18 FZINC PPB 6 9 6 6""e EPAS Zinc, fl ltered 
H19 FCALCIU PPB 6e 9 e Calcium, filtered 
H26 FNICl<EL PPB 1e 9 3 Nlckel, fl ltered 
H26 FCOPPER PPB 1e 9 9 ••• uee EPAP Copper, fl ltered 
H27 FVANADI PPB 6 9 e Vanadium, filtered 
H28 FALUMIN PPB 16e 9 9 ••• Aluminum, filtered 
Hae FPOTASS PPB 1ee 9 8 Potassium, flltered 
H32 FMAGNES PPB 68 9 8 Magnesium, flltered 
H33 FBERYLL PPB 6 9 9 ••• Beryl llum, filtered 
H36 FSTRONT PPB 1e 9 8 Strontium, fl ltered 
H36 FANTIMO PPB 1e9 9 9 ••• Antimony, filtered 
H66 BROMIDE PPB 1""8 9 9 ••• Bromide 
H67 NITRITE PPB u,"" 9 9 ••• Nitrite 
H86 FBORON PPB u, 9 8 Boron, filtered 
H87 FCOBALT PPB 28 9 9 ••• Cobalt, filtered 

""" H88 FLITHIU PPB 18 9 9 ••• Lithium, flltered 
N H89 FMOLY PPB 40 9 9 ••• Molybdenumf filtered N H9e FSILICO PPB 68 9 8 Slliconf f ltered H91 FTIN PPB ae 9 9 ••• Tin, fl tered 

H92 FTITAN PPB 68 9 9 ••• Titanium, filtered 
H93 FZIRCON PPB 68 9 9 ••• Zirconium, filtered 
P01 BORON PPB 1e 9 8 Boron 
P02 COBALT PPB 2e 9 9 ••• Cobalt 
P03 LITHIUM PPB u, 9 9 ••• Lithium 
P04 MOLY PPB 40 9 9 ••• Molybdenum 
P06 SILICON PPB 68 9 8 SI I icon 
P06 TIN PPB ae 9 9 ••• Tin 
P07 TITAN PPB 60 9 9 ••• Titanium 
P"8 ZIRCON PPB 60 9 9 ••• Zirconium 

------------------ Constituent Liat= WAC 173-3e3-9906 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Uni ta Limit Samples Detection Standard Agency Exceeded Ful I Name 

A61 TETRANE PPB 6 9 9 ••• 6 EPA Carbon Tetrachlorlde by GC/MS A62 BENZENE PPB 6 9 9 ••• 6 EPA Benzene 
A64 METHONE PPB u, 9 8 . Methyl ethyl ketone 
A66 TOLUENE PPB 6 9 9 ••• 2e00 EPAP Toluene 
A67 1,1,1-T PPB 6 9 9 ••• 2"" EPA 1,1,1-trlchloroethane 
A68 1,1,2-T PPB 6 9 9 ••• 1,1,2-trlchloroethane 
A69 TRICENE PPB 6 9 9 ••• 6 EPA Trlchloroethylene 



"'" 
N 
w 

2 4 

TABLE 4.6 . (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drlnkln~ Water Standard• Code Name Units Limit Samples Detection Standar Agency Exceeded Ful I Name 

A78 PERCENE PPB 6 9 9 ••• Tetrachloroethylene A71 OPXYLE PPB 6 9 9 ••• 4•8 EPAP X~lene-o,p A88 CHLFORM PPB 6 9 9 ••• 180 EPA C loroform A89 1,1-DIC PPB 6 9 9 ••• 1,1-dlchloroethane A98 1,2-DIC PPB 6 9 9 ••• 6 EPA 1,2-dichloroethane A91 TRANOCE PPB 6 9 9 ••• 78 EPAP Trans-1,2-dlchloroethene A93 METHYCH PPB 6 9 9 ••• Methylene Chloride BU VINYIDE PPB 10 9 9 ••• 2 EPA Vinyl chloride BU M-XYLE PPB 6 9 9 ••• •48 EPAP Xylene-m C78 CYANIDE PPB 10 9 9 ••• Cyanide C88 AMMONIU PPB 60 9 8 Ammonium Ion H16 2,• ,6-T PPB 2 9 9 ••• 2,4,6-T H68 HEXONE PPB 10 9 9 ••• Methyl bobutyl Ketone I81 ACETONE PPB 10 9 9 ••• Acetone by VOA I28 TAF PPB 10 9 9 ••• Tetrahydrofuran L63 UDBEN PPB 6 9 9 ••• 76 EPA p-Dlchlorobenzene 

••• - InJlcatoa all ••mploa wore reported aa below contractual detection llmlts 
xxx - Indic~Los that Drlnklnn Water Stando r Ja wore oxcoodod 
EPA ~ based on Haximum Contaminant Levels in 40 CFR Part 141, · 

Nationa l Primary Qrinking Ua tcr Regulat ions 
EPAR - b• sod on National Interim Primary Drinking Wator Rogulatlons, 

Appendix IV , EPA-670/9-78-003 
EPAP - ba~od on proposed Maximum ContamlnanL Lovol Goa la In 60 FR •C936 
EPAS - basod on Secondary Maximum Contami nant Levels given In 4g CFR Part 143 

llat i onal Secondary Drl11klno Wator fiogu l ationa 
DOE - basod on Derived Concontr1tl~n GuiJu3 Or1ft DOE Order 5400.xx . October 10, 1988 
WDOE - ba:uid on additional Seconda r y Ma1dmurn

1
Contamlnant. Lovola given In 

WAC 2•8-64, .Public Water Suppl lea 
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TABLE 4.7 . Constituents with at Least One Detected Value for the Low-Level Burial Grounds , WMA-1 
September Through December 1989 

Contamination Indicator Para11Mtter• 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
We ll Col lectlon ••mtl• UMHO UMHO PPB PPB 
n•- date num er 1/700w . /700w . 81/8 . 6-8.6• • 18/8.6-8.6• 2888/ • 18/. 

2-E28-28 87SEP89 612 488 7 . 81 7 . 63 #688 f - 1 
07SEP89 1 618 489 7 . 81 7 . 64 1408 f-2 
87SEP89 2 612 488 7 . 81 7.68 #608 #8 
17SEP89 3 610 488 7 . 81 7 . 60 f808 f-3 
17NOV89 619 613 7 . 61 7 . 88 f408 f6 
17NOV89 1 618 7.61 f400 fl 
17NOV89 2 613 7 . 81 f408 14 
17NOV89 3 . 612 7 . 81 #300 f8 
38NOV89 672 7.64 
30NOV89 1 673 7 . 63 
30NOV89 2 676 7 . 60 
30NOV89 3 677 . . 7 . 49 

.p. 2-E28-27 17SEP89 332 322 8 . 11 8 . 01 #809 17 
07SEP89 1 336 321 8 . 11 8 f700 13 

N 07SEP89 2 336 328 8 . 11 8 f601 f-2 .p. 
87SEP89 3 332 318 8 .18 8 f600 f8 

2-E32- 2 18SEP89 314 383 8 7 . 92 f600 f4 
08SEP89 1 313 304 8 7 . 91 #600 14 
08SEP89 2 316 308 8 7 . 91 #600 fl 
08SEP89 3 314 308 8 7 . 91 f600 f9 

2-E32-3 l8SEP89 446 418 7 . 80 7.18 #400 f3 
08SEP89 1 446 418 7.88 7 . 19 #400 f8 
08SEP89 2 443 418 7 . 71 7 . 24 #600 f8 
08SEP89 3 448 418 7 . 81 7 . 27 #600 f7 

2-E32-4 08SEP89 447 427 7 . 98 7 . 72 #700 f2 
08SEP89 1 446 426 7 . 91 7 . 89 11000 14 
08SEP89 2 447 429 7 . 91 7 . 88 11000 f3 
08SEP89 3 447 426 7 . 90 7 . 88 f600 f4 

2 - E33- 28 12SEP89 274 276 8 7 . 78 f800 f8 
12SEP89 1 274 272 8 7 . 78 f800 fl 
12SEP89 2 274 273 8 7 . 89 #800 17 
12SEP89 3 274 273 8 7 . 89 f800 f6 

2-E33-29 87SEP89 301 300 8 . 11 8 . 04 f600 f8 
17SEP89 1 298 381 8 . 11 8 . 04 f608 18 
87SEP89 2 299 381 8 . 11 8 . 04 f400 f3 
07SEP89 3 298 301 8 . 10 8 . 03 f600 f6 

2-E33-30 07SEP89 302 304 8.10 8 . 12 f600 #2 
07SEP89 1 301 306 8 . 10 8 . 10 f600 f8 
07SEP89 2 299 303 8 . 10 8 . 09 f8"8 13 
07SEP89 3 297 302 8.10 8.09 f800 f8 
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TABLE 4.7 . (contd) 

Regu l ar Monitor i ng Data 

Oupl lcate FLUORIO FLEAO FPOTASS FSTRONT ACETONE ALPHAHI AMMONIU ARSENIC 
Well Col lectlon aamcle PPB PPB PPB PPB PPB PCI/L PPB PPB 
name date num er 6"8/48"8 6/68 1"8/. 18/. 18/. 4/16 68/. 6/68 

2-E28-26 87SEP89 7"8 (6 6288 266 (18 14 . 8 97 (6 
2-E28-27 87SEP89 688 (6 6868 166 (18 2 . 68 (68 6 
2-E32-2 NSEP89 688 <6 6748 142 (18 2 . 86 (68 6 
2-E32-3 86SEP89 688 (6 6668 289 (UI 8 .87 (68 6 
2-E32--4 88SEP89 688 (6 6268 2 12 (18 3 (68 (6 
2-E33-28 12SEP89 (6"8 (6 6218 138 f6 2 . 62 (68 7 

12SEP89 1 (6"8 8 6178 136 (18 • • 962 (68 8 
2-E33-29 87SEP89 (6"8 <6 6698 162 (18 1.76 (68 7 
2-E33-3" 87SEP89 (688 (6 6738 148 (18 1.29 (68 7 

Oupl lcate FARSENI BARIUM FBARIUM BERYLUM BETA BORON FBORON CALCIUM 
Well Collection aamcle PPB PPB PPB PPB PCI/L PPB PPB PPB 
name date num er 6/68 6/18"8 6/1888 6/. 8/68 18/. 18/ . 68/ . 

2-E28-26 87SEP89 (6 37 48 (6 18. 9 114 126 68488 
~ 2-E28-27 17SEP89 7 43 46 (6 17.7 32 31 28488 

N 2-E32-2 86SEP89 6 32 33 (6 21 21 21 26688 
u, 2-E32-3 86SEP89 (6 47 49 (6 13 . 8 118 118 44688 

2-E32-4 fJ8SEP89 (6 81 71 1fJ 6 . 67 23 24 4280111 
2-E33-28 12SEP89 7 36 31 (6 14 . 6 14 14 27308 

12SEP89 1 7 36 32 (6 17 . 1 19 18 26908 
2-E33-29 87SEP89 7 48 38 (6 18 . 3 19 19 2660111 
2-E33-38 87SEP89 6 26 27 (6 12.6 27 16 28208 

Oupl lcate FCALCIU CHLORID CHROMUM CO-68 CS-137 IRON FIRON LEADGF 
Well Col lectlon aamcle PPB PPB PPB PCI/L PCI/L PPB PPB PPB 
name date num er 68/. 688/268808a 18/68 22.6/188r 2"/288r 3"/388a 3"/3"8• 6/68 

2-E28-26 87SEP89 69388 9808 44 •1.24 •-8 . 746 192 61 (6 
2-E28-27 87SEP89 296"8 6488 -41 •2 . 82 •2 . 26 296 (38 (6 
2-E32-2 86SEP89 26208 8808 41 6 . 86 •-1.68 226 (38 (6 
2-E32-3 86SEP89 449"8 6308 36 •4 . 26 6.41 178 46 (6 
2-E32-4 fJ8SEP89 38208 9888 43 •4.36 •1.89 399 (38 6 
2-E33-28 12SEP89 26388 8808 24 • --4. 3-4 •-2 . 86 137 (38 (6 

12SEP89 1 26088 7008 26 . 166 (3" (6 
2-E33-29 87SEP89 272"8 18888 71 •-1.46 •4 . 47 697 68 (6 
2-E33-38 87SEP89 278"8 17888 68 •-1.82 • - 4 . 61 318 32 (6 
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TABLE 4.7 . (contd) 

Duplicate MAGNES FMAGNES MANGESE METHONE NICKEL FNICKEL NITRATE POTASUM 
Well Col lectlon ••mtl• PPB PPB PPB PPB PPB PPB PPB PPB 
name date num er 68/. 68/. 6/68• 18/ . 10/ . 10/ . 6"0/•6808 180/ . 

2-E28-28 87SEP89 1•388 1•688 (6 (18 28 14 4300fJ 6180 
2-E28-27 87SEP89 8810 9368 (6 f9 33 18 29000 6660 
2-E32-2 06SEP89 8210 8268 (6 (UJ 29 (U, 21600 6730 
2-E32-3 06SEP89 10800 11008 <6 (U, 28 18 6400fJ 6490 
2-E32-4 "8SEP89 13600 12200 13 (18 19 12 24600 6960 
2-E33-28 12SEP89 8320 7980 (6 (18 12 (U, 4100 6•10 

12SEP89 1 8260 7930 (6 (18 21 (U, 4100 6490 
2-E33-29 87SEP89 8380 8800 10 18 48 13 6900 6428 
2-E33-38 87SEP89 8848 8878 8 (18 48 12 6800 6640 

Duplicate RADIUM RU-106 SELENUM SILICON FSILICO SODIUM FSODIUM SR 90 
Wei I Collection ••mtl• PCI/L PCI/L PPB PPB PPB PPB PPB PCI/L 
name date num er 1/6 172.6/30r 6/18 68/. 6"/. 200/. 200/. 6/8 

2-E28-26 87SEP89 .326 •-37.3 8 188'!18 19300 26680 26308 •-8.318 
2-E28-27 87SEP89 •.128 •-26 (6 19908 20900 2•000 26800 • . 283 
2-E32-2 86SEP89 .382 •-18 . 8 (6 19608 19600 23208 23680 •.317 
2-E32-3 06SEP89 .303 •-89 . 4 (6 2000fJ 20480 26208 27000 •.262 

~ 2-E32-4 88SEP89 • .101 d7 (6 18800 l660fJ 29108 26300 •-8.363 
N 2-E33-28 12SEP89 • . 0239 •-26.1 (6 18608 177"" 1•788 141"" •-8 . 361 
Q) 12SEP89 1 •.0227 . (6 18308 176"" 1•788 1•080 . 

2-E33-29 "7SEP89 .279 •24.9 (6 18200 188"" 18608 19808 •.406 
2-E33-30 87SEP89 •. 8446 •-18.7 (6 18800 187"" 18780 18900 • - 8.644 

Duplicate STRONUM SULFATE TC TC-99 TRITIUM TURBID u VANADUM 
Well Collection ••mtl• PPB PPB PPB PCI/L PCI/L NTU PCI/L PPB 
name date num er 10/. 688/2600""• 1800/. 16/980r 6""/2000fJ • 10/1 . 60/600d 6/ • 

2-E28-26 87SEP89 247 81800 296H 1• .4 122000 .908 26 16 
2-E28-27 87SEP89 163 34000 222H 99.3 •17000 2.20 3 . 37 11 
2-E32-2 86SEP89 142 31000 221"0 98.8 220000 1. 10 2.37 18 
2-E32-3 86SEP89 203 64000 249H 69 . 8 66200fJ 1.60 11 .• 18 
2-E32-4 08SEP89 238 62008 290H 13.8 320 4 .•8 2 . 19 22 
2-E33-28 12SEP89 143 26900 230H 66 3290 1 1.69 23 

12SEP89 1 141 26900 . . 1.46 23 
2-E33-29 87SEP89 144 27600 22•H 48 . 7 6880 6 .•8 1.36 21 
2-E33-38 87SEP89 148 2930fJ 226H 49.7 87•0 2 . 18 1.6• 19 



Well 
name 

2-E28-28 
2-E28-27 
2-E32- 2 
2-E32-3 
2-E32-• 
2-E33-28 

2-E33-29 
2-E33-38 

9 2 2 

TABLE 4.7. 

Dup l l eate FVANADI 
Col lectlon aam[ l e PPB 

date num er 6/. 

1117SEP89 18 
1117SEP89 19 
1116SEPH 22 
1116SEP89 19 
1118SEP89 18 
12SEP89 20 
12SEP89 1 21 
87SEP89 17 
87SEP89 19 

(contd) 

ZINC 
PPB 

6/6000a 

(6 
(6 
(6 
(6 

9 
19 

107 
8 
8 

Th• column hoadera consist of ; Conatltuent ~•me 
Analysla Unlta 

FZINC 
PPB 

6/6000• 

(6 
(6 
(6 
(6 

9 u, 
19 
(6 
(6 

Controctua l D•te ctl on Limit/Dr i nking Water Standa r d(sufflx) 

Su ffix 
none - based on Haximu• Conta•inant Levels i n 40 CFK Part 141. 

Notional Pr imary Dri nk i ng Uatcr Kcgul ati ons 
r - based on Notion~! In t e r im Primary Drinking Water Regu l ations, 

Appendix IV, EPA-670/9- 76-~Dl 
p - bosed on propoaod Maxi mum Contaminant Level Coal s In 60 FR 46936 
• based on Seconda ry Maxi mum Contaminant Levels given I n 40 CFR Part 1•3 

tlatlonal Seconda r y Dri nking Water Reoulatlona 
d - based on Derived Concen t r ation Culdes, Draft DOE Ordo r 51,00.xx. October 10. 1988 
w - based on addi t i ona l Secondary Max i mum Contamina nt l evel s g iven In 

WAC 2•8-64, Pub ll c Wa t e r Suppl I•• 

Data flaos 
< - Less than Contr actual Dotoctlon Limit , r eported aa l imit 
I - Less than Con t r ac t ua l Oot oc tlon limit, moasurod va l ue r opo rtod 
• - For radioac~ l ve consti tuents, reported value la l ess t han 2- slgma error 
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TABLE 4.8. Constituents List and Summary of Sampling Results for the Low-Level Burial Grounds, WMA-2 
September Through November 1989 

--------------- Conatltuent Llat= Contamination Indicator Parameter• ----------------- ------------ - - -------
Conatltuent Detection Below Drlnkin' Water Standard• Code Name Unlta Limit Sample• Detection Standar Agency Exceeded Ful I Name 

IIJ88 CONOLAB UMHO 29 e 788 WDOE Conductiv i ty, Laboratory 191 CONDFLD UMHO 1 29 e 788 WDOE Specific conductance 199 PHFIELD .1811J 29 e , 6.6-8.6 EPAS pH, Field Meaaurement 
287 PH-LAB .8188 29 8 6 . 6-8.6 EPAS pH , Laboratory Meaaureinent C69 TOC PPB 2811J8 29 29 ••• Total organic carbon H42 TOXLDL PPB 18 29 29 ••• Total Organic Halogen, Low Det . Level 

------------ Conatltuent Llat= Interim Primary Drinking Water Parameter• - - ----------------- ------------- ---
Conatltuent Detection Below Drink In' Water Standard• 

Code Name Unlta Limit Sample• Detection Standar Agency Exceeded Full Name 

189 COLIFRM MPH 2.28 3 3 ••• 1 EPA Coliform bacter i a 111 BETA PCI/L 8 8 e 68 EPA Groaa beta 112 ALPHAHI PCI/L 4 8 1 16 EPA Alpha , Hi gh Detect ion Leve l 181 RADIUM PCI/L 1 8 4 6 EPA Radium 
AIIJ6 BARIUM PPB 6 8 e 1888 EPA Barium AIIJ7 CADMIUM PPB 2 8 8 ••• 18 EPA Cadmium AIIJ8 CHROMUM PPB 18 8 e 68 EPA XXX Chromium 
AlflJ SILVER PPB 18 8 8 ••• 611J EPA SI Iver 
A211J ARSENIC PPB 6 8 1 68 EPA Araenlc 
A21 MERCURY PPB .188 8 8 ••• 2 EPA Mercury 
A22 SELENUM PPB 6 8 7 18 EPA Selenium 
A33 ENDRIN PPB .188 8 8 ••• .288 EPA Endrin 
A34 METHLOR PPB 3 8 ••• 188 EPA Methoxychlor 
A36 TOXAENE PPB 1 8 ••• 6 EPA Toxaphene 
A36 a-BHC PPB . 188 8 ••• 4 EPA Alpha-BHC 
A37 b-BHC PPB .188 8 ••• • EPA Beta-BHC 
A38 g-BHC PPB .188 8 ••• • EPA Gamma- BHC 
A39 d-BHC PPB . 188 8 ••• • EPA Delta-BHC A61 LEADGF PPB 6 6 68 EPA Lead (graphite furnace) C72 NITRATE PPB 688 e •6"88 EPA Nitrate 
C7• FLUORID PPB 688 .. •8"8 EPA Fluoride 
H13 2,•-D PPB 2 8 ••• 188 EPA 2 ,•-D 
HU 2,• ,6TP PPB 2 8 ••• 1" EPA 2 ,• 6-TP a l I vex H28 FBARIUM PPB 6 8 18"8 EPA Barium, f il tered 
H21 FCADMIU PPB 2 8 ••• 18 EPA Cadmium, filtered 
H22 FCHROMI PPB 18 6 68 EPA XXX Chromium, filtered 
H23 FSILVER PPB 1" 8 ••• 68 EPA S l iver , f i lter ed 
H37 FARSENI PPB 6 1 68 EPA Araen ic, f i ltered 

.. 
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TABLE 4 . 8 . (con t d) 

-------- ---- Conatituent Ll at= Interim Primary Drinking Water Parameter• -------- - - --------------- ----------

Constituent Det ection Below Dri nk ing Water Standa rds 
Code Name Uni ts Lh, l t Sampl•• Detection Standard Agency Exceeded Full Name 

H38 FMERCUR PPB . 1"9 8 8 ••• 2 EPA Mercury, fl ltered 
H39 FSELENI PPB 6 8 8 ••• UJ EPA Se lenluml f i ltered 
H• l FLEAD PPB 6 8 8 ••• 68 EPA Lead( fl tered 
H68 TURBID NTU . 1ee 8 e 1 EPA XXX Turb dlty 
P19 COLIMF PPB 1 6 6 ••• 1 EPA Coliform (Membrane Fl lter ) 

- ---------- - - ------- Const ituent Li st= Water Quality Parameter• 

Const i tuent Detection Below Drink i n~ Water Standa r d• 
Code Name Un i ts Limi t Samp l•• Detection Stander Agency Exceeded Ful I Name 

All SODIUM PPB 288 8 • Sodium 
A17 MANGESE PPB 6 8 • 68 EPAS XXX Mangan••• 
A19 IRON PPB 38 8 • 388 EPAS XX X Iron 
C67 PHENOL PPB 18 1 1 ••• . Phenol 
C73 SULFATE PPB 688 8 • 268888 EPAS Sul ht• 
C76 .CHLORID PPB 688 8 • 268""8 EPAS Chloride 

~ H2• FSODIUM PPB 288 8 e Sodlu•, f i ltered 
N H29 FMANGAN PPB 6 8 a 68 EPAS Mangan•••• f l ltered 
I.O H31 FIRON PPB 38 8 • 388 EPAS XXX I r on , filtered 

H67 LPHENOL PPB 18 7 7 ••• Phenol, low DL 

---------- ---- Conatituent Ll at= Site Specific and Other Const i tuent• 

Conat l tuent Detection Below Drink In~ Water Standard• 
Code Name Unlta Li mit Samples Detection Stander Agency Exceeded Ful I Name 

818 CO-68 PCI/L 22.6 7 188 EPAR Cobalt- 68 
02• CS-137 PCI/L 28 8 ••• 2"" EPAR Cealum- 137 
03• RU-186 PCI/L 172 . 6 8 ••• 38 EPAR Ruthen l um-186 
18• u PCI/L .680 e 688 DOE Ur anium 
188 TRITIUM PCI/L 680 2 28888 EPA Tr i t i um 
121 SR 98 PCI/L 6 8 ••• 8 EPA Stront l um- 98 
197 TC-99 PC I/L 16 8 ••• 9"" EPAR Technet l um- 99 
A01 BERYLUM PPB 6 8 ••• Bery 11 lum 
A83 STRONUM PPB 10 • Stront i um 
A8• ZINC PPB 6 3 6008 EPAS Zinc 
A86 CALC IUM PPB 60 e Calcium 
A12 NICKEL PPB 10 " . Nickel 
All COPPER PPB 10 8 ••• 13"" EPAP Copper 
Al• VANADUM PPB 6 " Vanadium 
A16 ANTIONY PPB 1"" 8 ••• Antimony 
A16 ALUMNUM PPB 160 6 Aluminum 
A18 POTASUM PPB tee " Potaaa l um 
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TABLE 4.8. (contd) 

-------------- Constituent List= Site Specific and Other Constituents -------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Sampl•• Detection Standard Agency Exceeded Ful I Name 

A6e MACNES PPB se 8 ei Magnesium 
C76 PHOSPHA PPB 10e0 8 8 ••• Phosphate 
H16 TC PPB 1""0 7 ei . Total carbon 
H17 TDS 6""" 1 ei 60e0ee EPAS Total dissolved solids 
H18 FZINC PPB 6 8 3 6""" EPAS Zlnc 1 fl ltered 
H19 FCALCIU PPB 5e 8 " Calcium, filtered 
H26 FNICKEL PPB 10 8 3 Nickel, fl ltered 
H26 FCOPPER PPB 10 8 7 13"" EPAP Copper, fl It red 
H27 FVANADI PPB 6 8 " Vanadium, fl tered 
H28 FALUMIN PPB 160 8 7 Aluminum, fl tered 
H30 FPOTASS PPB 100 8 " Potassium, f ltered 
H32 FMACNES PPB 60 8 " Magnesium, f ltered 
H33 FBERYLL PPB 6 8 7 Beryllium, f ltered 
H36 FSTRONT PPB 10 8 " Strontium, f ltered 
H36 FANTIMO PPB 1"" 8 8 ••• Antimony, fl tered 
H68 ALKALIN 2"""" 1 " Alkalinity 

~ H66 BROMIDE PPB 1""" 8 8 ••• Bromide 
w H67 NITRITE PPB 1""" 8 8 ••• Nitrite 
0 H86 FBORON PPB 10 8 1 Boron, filtered 

H87 FCOBALT PPB 20 8 ••• Cobalt, filtered 
H88 FLITHIU PPB 1e 8 ••• Lithium, filtered 
H89 FMOLY PPB ·" 8 ••• Molybdenum! fl ltered 
H9e FSILICO PPB 5e e Slllconl f ltered 
H91 FTIN PPB 30 8 ••• Tl n, f 1 tered 
H92 FTITAN PPB 60 8 ••• Titanium, fl ltered 
H93 FZIRCON PPB 60 8 ••• Zirconium, filtered 
Pel BORON PPB 1e " Boron 
Pe2 COBALT PPB 20 8 ••• Cobalt 
P"3 LITHIUM PPB 1" 8 ••• Lithium 
Pe4 MOLY PPB 40 8 ••• Mol{bdenum 
Pe6 SILICON PPB 60 e SI I con 
Pe6 TIN PPB 3e 8 ••• Tin 
P07 TITAN PPB 6e 7 Titanium 
P"8 ZIRCON PPB 6e 8 ••• Zirconium 
P12 ENOSFAN PPB . 6"" 1 1 ••• Endosulfan 
P13 PHORATE PPB 2 1 1 ••• PHORATE 
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TABLE 4.8. (contd) 

-----------~------ Constituent Lis t= WAC 173-303-9906 Const i tuent• -----------------------------------------
Conatituent Detection Below Drinkin~ Water Standard• 

Code Name Units Limit Sample• Detection Stande r Agency Exceeded Ful I Name 

A23 THALIUM PPB 6 1 1 ••• Thal I lum 
A2-4 THIOURA PPB 200 1 1 ••• Thiourea 
A26 ACETREA PPB 200 1 1 ••• 1-acetil-2-thiourea 
A26 CHLOREA PPB 200 1 1 ••• 1- (o-c lorothenyl ) thlourea 
A27 OIETROL PPB 200 1 1 ••• Oiethylatil eaterol 
A28 ETHYREA PPB 200 1 1 ••• Ethylenethlourea 
A29 NAPHREA PPB 200 1 1 ••• 1-naphthyl-2-thiourea 
A32 PHENREA PPB 60/iil 1 1 ••• N-phenylthlourea 
A-40 ODD PPB .100 1 1 ••• ODD 
A-41 DOE PPB .HI/iii 1 1 ••• ODE 
A-42 DDT PPB .1"" 1 1 ••• DDT 
A-43 HEPTLOR PPB .1"" 1 1 ••• 0 EPAP Heptachlor 
A-4-4 HEPTIOE PPB .1"" 1 1 ••• 0 EPAP Heptchlor epoxide 
A-46 t<EPONE PPB 1 1 1 ••• t<epone 
A-46 DIELRIN PPB .100 1 1 ••• Dieldrln 
A-47 ALDRIN PPB . 100 1 1 ••• Aldrin 

• =- A-48 CHLOANE PPB 1 1 1 ••• 0 EPAP Chlordane 
A-49 ENDOl PPB .100 1 1 ••• Endoaulfan I 

w A62 EN002 PPB .11ii10 1 1 ••• Endo au I hn II ..... A6-4 AR1016 PPB 1 1 1 ••• 0 EPAP Arochlor 1016 
A66 AR1221 PPB 1 1 1 ••• " EPAP Arochlor 1221 
A66 AR1232 PPB 1 1 1 ••• 0 EPAP Arochlor 1232 
A67 AR12-42 PPB 1 1 1 ••• 0 EPAP Arochlor 12-42 
A68 AR12-48 PPB 1 1 1 ••• 0 EPAP Arochlor 12-48 
A69 AR126-4 PPB 1 1 1 ••• 0 EPAP Arochlor 126-4 
A60 AR1260 PPB 1 1 1 ••• 0 EPAP Arochlor 1260 
A61 TETRANE PPB 6 8 8 ••• 6 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 6 8 8 ••• 6 EPA Benzene 
A63 OIOXANE PPB 600 1 1 ••• Dloxane 
A6-4 METHONE PPB 10 8 7 Methyl ethyl ketone 
A66 PYRIOIN PPB 60/iil 1 1 ••• . Pyridine 
A66 TOLUENE PPB 6 8 8 ••• 2000 EPAP Toluene 
A67 1,1, 1- T PPB 6 8 8 ••• 200 EPA 1,1,1-trlchloroethane 
A68 1,1,2-T PPB 6 8 8 ••• 1,1 , 2- trlchloroethane 
A69 TRICENE PPB 6 8 8 ••• 6 EPA Trlchloroethylene 
A70 PERCENE PPB 6 8 8 ••• Tetrachloroethylene 
A71 OPXYLE PPB 6 8 8 ••• -4-40 EPAP Xylene-o,p 
A72 ACROLIN PPB 10 1 1 ••• Aero le in 
A73 ACRYILE PPB 10 1 1 ••• Ac ry lonitri le 
AH BISTHER PPB 6 1 1 ••• Bl a(chloromethyl) ether 
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TABLE 4.8. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drink Ins Water Standards 

Code Name Units Limit Samples Detection Stander Agency Exceeded Ful I Name 

A76 BROMONE PPB 6 1 1 ••• Bromoacetone 
A76 METHBRO PPB 10 1 1 ••• Methyl bromide 
A77 CARBIDE PPB 10 1 1 ••• Carbon disulfide 
A78 CHLBENZ PPB 6 1 1 ••• 60 EPAP Chlorobenzene 
A79 CHLTHER PPB 6 1 1 ••• 2-chloroethyl vlnyl ether 
A80 CHLFORM PPB 6 8 8 ••• 100 EPA Chloroform 
ABl METHCHL PPB 10 1 1 ••• Methyl chloride 
A82 CHMTHER PPB 18 1 1 ••• Chlorometh~I methyl ether 
A83 CROTONA PPB 18 1 1 ••• Crotonalde yde 
A84 DIBRCHL PPB 18 1 1 ••• 8 EPAP 1,2-dibromo-3-chloropropane 
A86 DIBRETH PPB 10 1 1 ••• 1

1
2-dibromoethane 

A86 DIBRMET PPB 10 1 1 ••• D bromomethane 
A87 DIBUTEN PPB 10 1 1 ••• 1 4-dichloro-2-butene 
ABS DICDIFM PPB 10 1 1 ••• Dlchlorodifluoromethane 
A89 1,1-DIC PPB 6 8 8 ••• 1,1-dichloroethane 
A90 1,2-DIC PPB 6 8 8 ••• 6 EPA 1,2-dichloroethane 

~ A91 TRANOCE PPB 6 8 8 ••• 78 EPAP Trana-1,2-dichloroethene 
A92 DICETHY PPB 18 1 1 ••• 7 EPA 1,1-dichloroethylene w A93 METHYCH PPB 6 8 7 Methylene Chloride N 
A94 DICPANE PPB 6 1 1 ••• 8 EPAP 1,2-dlchloropropane 
A96 DICPENE PPB 6 1 1 ••• 1,3-dlchloropropene 
A96 NNOIEHY PPB 18 1 1 ••• N,N-dleth~lh~drazine 
A97 1,1-DIM PPB u, 1 1 ••• 1,1-dlmet yl ydrazlne 
A98 1,2-DIM PPB 10 1 1 ••• 1,2-dlmethylhydrazlne 
B01 IODOMET PPB 10 1 1 ••• Iodomethane 
B02 METHACR PPB 10 1 1 ••• Methacrylonltrlle 
B03 METHTHI PPB 10 1 1 ••• Methanethlol 
B0• PENTACH PPB 18 1 1 ••• Pentachloroethane 
B06 1112-tc PPB 10 1 1 ••• 1,1,1,2-tetrachlorethane 
B06 1122-tc PPB 6 1 1 ••• 1,1,2,2-tetrachlorethane 
B08 BROMORM PPB 6 1 1 ••• 100 EPA Bromoform 
B09 TRCMEOL PPB u, 1 1 ••• Trlchloromethanethlol 
B18 TRCMFLM PPB 10 1 1 ••• Trlchloromonofluoromethane 
B12 123-tr~ PPB 10 1 1 ••• 1

1
2,3-trichloropropane 

B13 VINYID PPB 18 8 8 ••• 2 EPA V nyl chloride 
BU M-XYLE PPB 6 8 8 ••• 440 EPAP Xylene-m 
819 ACETILE PPB 18 1 1 ••• Acetonltrl le 
820 ACETOPH PPB 10 1 1 ••• Acetophenone 
821 WARFRIN PPB 18 1 1 ••• Warfarln 
822 ACEFENE PPB 10 1 1 ••• 2-acetylaminofluorene 
823 AMINOYL PPB 18 1 1 ••• 4-amlnobyphenyl 
82• AMIISOX PPB 10 1 1 ••• 6-(aminomethyl)-3-iaoxazolol 
826 AMITROL PPB 18 1 1 ••• Amltrole 
826 ANILINE PPB 18 1 1 ••• Aniline 



# 

TABLE 4.8. (contd) 

------------------ Constituent Llat= WAC 173-383-9986 Conatltuenta -----------------------------------------
Constituent Detection Below Drlnkln~ Water Standards 

Code Name Unlta Limit Samples Detection Standar Agency Exceeded Fut I Na-

B27 ARAMITE PPB 18 1 1 ••• Aramlte 
B28 AURAMIN PPB u, 1 1 ••• Auramlne 
B29 BENZCAC PPB UI 1 1 ••• Benz(cjacrldin• 
B38 BENZAAN PPB 18 1 1 ••• Benz a anthrac•n• 
B31 BENOICM PPB 18 1 1 ••• Benzene, dlchlorornethyl 
B32 BENTHOL PPB 18 1 1 ••• Benzenetho 11 
B33 BENOINE PPB 18 1 1 ••• Benzldln• 
BU BENZBFL PPB UI 1 1 ••• Benzo(bjfluoranthen• 
B36 BENZJFL PPB 18 1 1 ••• Benzo J fluoranthen• 
B38 PBENZQU PPB 18 1 1 ••• P benzoqulnon• 
B37 BENZCHL PPB 18 1 1 ••• Benzyl chloride 
B38 BIS2CHM PPB 18 1 1 ••• Bla~2-chloroethoxr) -than• 
B39 BIS2CHE PPB 1e 1 1 ••• Bia 2-chloroethyl ether 
B•e BIS2EPH PPB 1e 1 1 ••• Bia 2-ethylhexyl) phthalate 
841 BROPHEN PPB 1e 1 1 ••• 4-bromophenyl ~h•nyl ether 
842 BUTBENP PPB 18 1 1 ••• Butyl benzyl p thalate 
B43 BUTOINP PPB 18 1 1 ••• 2-aec-butyl-4,8-dlnltrophenol 

+>- B44 CHALETH PPB 1e 1 1 ••• Chloroalkyl ether• . 
w B46 CHLANIL PPB 1e 1 1 ••• P-ch I oroan l 11 n• 
w B48 CHLCRES PPB 1e 1 1 ••• P-chloro-m-creaol 

B47 CHLEPOX PPB 18 1 1 ••• 8 EPAP 1-chloro-2,3-epoxypropan• 
B48 CHLNAPH PPB 18 1 1 ••• 2-chloronaphthal•n• 
B49 CHLPHEN PPB 18 1 1 ••• 2-chlorophenol 

-B68 CHRYSEN PPB 1e 1 1 ••• Chrya•n• 
B61 CRESOLS PPB UI 1 1 ••• Creaola 
B62 CYCHDIN PPB 18 1 1 ••• 2-cycloho,{l-4 18-dlnltrophono l 
B63 DIBAHAC PPB 1e 1 1 ••• Dlbenz(a,h acr1dln• 
B64 DIBAJAC PPB 18 1 1 ••• Dlbenz •• · acrldln• 
B66 DIBAHAN PPB 18 1 1 ••• Dlbenz a,t anthracen• 
B68 DIBCGCA PPB 1e 1 1 ••• 7H-albenzo c,g]carbazol• 
B67 DIBAEPY PPB 1" 1 1 ••• Dlbenzot•••1pyr•n• 
B68 DIBAHPY PPB 1e 1 1 ••• Dlbenzo a,h pyr•n• 
B69 OIBAIPY PPB 1" 1 1 ••• Dlbenzo • l ~yr•n• 
B6e DIBPHTH "PB 1e 1 1 ••• 01-n-butyl p thalat• 
B61 12-dben PPB 1" 1 1 ••• 1,2-dichlorobenzen• 
B62 13-dben PPB 1" 1 1 ••• 1,3-dichlorobenzen• 
B63 14-dben PPB 1" 1 1 ••• 76 EPA p-Olchlorobenzen• 
B64 DICHBEN PPB 1e 1 1 ••• 3,3'-dlchlorobenzidln• 
B66 24-dchp PPB 18 1 1 ••• 2,4-dlchlorophenol 
B66 26-dchp PPB 1" 1 1 ••• 2

1
6-dichlorophenol 

B67 DIEPHTH PPB 18 1 1 ••• 0 ethyl phthalate 
B68 DIHYSAF PPB u, 1 1 ••• OlhydroHfrol• 
B69 DIMETHB PPB 1e 1 1 ••• 3,3'-dlrnethoxybenzldln• 
B78 OIMEAMB PPB 1e 1 1 ••• P-dlrnethylamlnoazobenz•n• 

---------------------- - - -
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TABLE 4.8. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Or-lnkln~ Water Standards 

Code Name Units Limit Samples Detection Standar Agency Exceeded Ful I Name 

871 OIMBENZ PPB u, 1 1 ••• 7,12-dlmethylbenzf•l•nthracene 
872 OIMEYLB PPB u, 1 1 ••• 3,3'-dimethylbenz d ne 
873 THIONOX PPB 10 1 1 ••• Thlohnox 
87-4 OIMPHAM PPB u, 1 1 ••• Alpha,alpha-dimethylphenethylamlne 
878 OIMPHTH PPB u, 1 1 ••• Olmethyl phthalate 
877 OINBENZ PPB u, 1 1 ••• Olnltrobenzene 
878 OINCRES PPB 10 1 1 ••• 4,8-dinitro-o-creaol and ••Its 
B79 OINPHEN PPB 10 1 1 ••• 2,4-dinitrophenol 
Bee 24-dlnt PPB 10 1 1 ••• 2,4-dinltrotoluene 
B81 28-dlnt PPB 10 1 1 ••• 2 8-dlnltrotoluene 
B82 DIOPHTH PPB 10 1 1 ••• of-n-octyl phthalate 
B83 DIPHAMI PPB 10 1 1 ••• Dlphenylamlne 
B84 OIPHHYO PPB 10 1 1 ••• 1 2-diphenylhydrazlne 
B86 DIPRNIT PPB 10 1 1 ••• of-n-propylnltroaamine 
B88 ETHMINE PPB 10 1 1 ••• Ethyleneimlne 
887 ETHMETS PPB 10 1 1 ••• Ethyl methaneaulfonate 

""" 
888 FLUORAN PPB 10 1 1 ••• Fluoranthene 
B89 HEXCBEN PPB 10 1 1 ••• Hexachlorobenzene 

w B90 HEXCBUT PPB 10 1 1 ••• Hexachlorobutadlene 
""" B91 HEXCCYC PPB 10 1 1 Hexachlorocyclopentadlene ••• 892 HEXCETH PPB 10 1 1 ••• Hexachloroethane 

B93 INDENOP PPB 10 1 1 ••• Indeno(ll2,3-cd)pyrene 
B94 ISOSOLE PPB 10 1 1 ••• Iaoaafro e 
B96 MALOILE PPB 10 1 1 ••• Malononitrlle 
898 MELPHAL PPB 10 1 1 ••• Mel~h•l•n 
897 METHAPY PPB 1" 1 1 ••• Met apyrl lene 
898 METHNYL PPB 10 1 1 ••• Metholonyl 
899 METAZIR PPB 10 1 1 ••• 2-methylazlrldlne 
ce1 METCHAN PPB 10 1 1 ••• 3-methylcholanthrene 
ce2 METBISC PPB 10 1 1 ••• 4,4'-methylenebia(2-chloroanl line) 
C03 METACTO PPB 10 1 1 ••• 2-methyllactonitrl le 
C04 METACRY PPB 1" 1 1 ••• Methyl methacrylate 
C06 METMSUL PPB 10 1 1 ••• Methyl methaneaulfonate 
C06 METPROP PPB 10 1 1 ••• 2-methyl-2-(methylthlo) propionaldehyde-
C07 METHIOU PPB 10 1 1 ••• Methylthiouracll 
C08 NAPHqUI PPB 10 1 1 ••• 1,4-naphthoqulnone 
C09 1-napha PPB 10 1 1 ••• 1-naphthylamine 
Cle 2-napha PPB 10 1 1 ••• 2-naphthylamlne 
CU NITRANI PPB 10 1 1 ••• P-nltroaniline 
Cl2 NITBENZ PPB 10 1 1 ••• Nltrobenzlne 
C13 NITPHEN PPB 10 1 1 ••• p-Nitrophenol 
Cl• NNIBUTY PPB u, 1 1 ••• N-nltrosodi-n-butylamine 
C16 NNIDIEA PPB u, 1 1 ••• N-nltroaodiethanolamlne 
C18 NNIOIEY PPB u, 1 1 ••• N-nltroaodiethylamlne 
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TABLE 4.8. (contd) 

------ ------------ Conatltuent Ll at= WAC 17f- 383- 9986 Conatltuenta -----------------------------------------
Conat l tuent Detection Below Drink In~ Water- Standa r-da 

Code Name Uni ta Li mit Sample• Detection Stander- Agency Exceeded Ful I Name 

C17 NNIDIME PPB 18 1 1 ••• N-nitr-oaodimethylamln• 
C18 NNIMETH PPB 18 1 1 ••• N-n l tr-oaomethylethyla• ln• 
C19 NtUURET PPB 18 1 1 ••• N-nl tr-oao-N-methylur-ethane 
C28 NNIVINY PPB 18 1 1 ••• N-nltr-oaometh~lvlnylamin• 
C21 NNIMORP PPB 18 1 1 ••• N-nltr-oaomor-p ollne 
C22 NNINICO PPB 18 1 1 ••• N-nltr-oaonor-nlcotln• 
C23 NNIPIPE PPB 18 1 1 ••• N-nltr-oaoplper-ldlne 
C24 NITRPYR PPB 18 1 l ••• Nltr-oaopyr-r-olldln• 
C26 NITRTOL PPB 18 l l ••• 6-n l tr-o-o-toluldine 
C28 PENTCHB PPB 18 l 1 ••• Pentachlor-obenzen• 
C27 PENTCHN PPB 18 l l ••• Pentachlor-onitr-obenz•n• 
C28 PENTCHP PPB 6e l l ••• 228 EPAP Pentachlor-ophenol 
C29 PHENTIN PPB 1e 1 l ••• Phenacetin 
CH PHENINE PPB 18 l l ••• Phenylenedlamlne 
C31 PHTHEST PPB 18 1 l ••• Phthallc acid eater-a 
C32 PICOLIN PPB 18 l 1 ••• 2-plcollne 
C33 PRONIDE PPB UI l 1 ••• Pr-onamid• 

+'" C34 RESERPI PPB 18 1 l ••• Reaer-pln• 
w C36 RESORCI PPB 18 l l ••• Reaor-clnol 
t.n C38 SAFROL PPB 18 l 1 ••• Safr-o l 

C37 TETRCHB PPB 18 l l ••• 1, 2,4,6-tetr-achlor-obenzen• 
C39 TETRCHP PPB 18 1 l ••• 2,3 , 4 , 8-tetr-achlor-ophenol 
C48 THIURAM PPB 18 1 l ••• Thlur-am 
C41 TOLUOIA PPB 18 l 1 ••• Toluenedlamlne 
C42 OTOLHYD PPB 18 1 l ••• 0-toluldln• hydr-ochlor-lde 
C43 TRICHLB PPB 18 1 l ••• 1 , 2,4- tr-lchlor-obenzen• 
C44 246-tr-p PPB 18 l l ••• 2 , 4,6- tr-lchlor-ophenol 
C46 248-t r-p PPB 18 1 1 ••• 2, 4 , 8-tr-lchlor-ophenol 
C48 TRIPHOS PPB 18 l l ••• 0, 0 , 0- tr-ieth'I phoaphor-oth loate 
C47 SYMTRIN PPB 18 1 l ••• Sym-tr- lnitr-o enzene 
C48 TRISPHO PPB 18 1 l ••• Tr-la(2,3- dlbr-omopr-opyl) phoaphate 
C49 BENZOPY PPB 18 l 1 ••• Benzo[•J~yr-en• 
C68 CHLNAPZ PPB UI 1 1 ••• Ch lor-n•~ azln• 
C61 BIS2ETH PPB UI l l ••• Bl a(2- c lor-oiaopr-opyl)ether-

. C62 HEXAENE PPB 18 1 1 ••• Hexachlor-opr-open• 
C64 HEXACHL PPB UI 1 l ••• Hexach lor-oph•n• 
C66 NAPHTHA PPB 18 1 l ••• Naphthalene 
C68 123TRI PPB 18 1 l ••• 1,2,3-tr-lchlor-obenzen• 
C68 136TRI PPB 18 1 l ••• 1,3 , 6-tr-lchlor-obenz•n• 
C69 1234TE PPB 1" l l ••• 1,2,a, 4-tetr-achlor-obenzen• 
ce8 12a6TE PPB 18 l 1 ••• 1,2 , 3 , 6-tetr-achlor-obenzene 
C81 TETEPYR PPB 2 l 1 ••• Tetr-aethylpyr-ophoaphate ;. 

C82 CHLLATE PPB 388 l l ••• Chl or-obenz l late 
C83 CARBPHT PPB 2 1 1 ••• Car-bophenothion 
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TABLE 4.8 . (contd) 

-
------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------

Constituent Detection Below Drink ins Water Standards 
Code Name Units Limit Samples Detection Shndar Agency Exceeded Full Name 

C64 DISULFO PPB 2 1 1 ••• Dlaulfoton 
C66 DIMETHO PPB 2 1 1 ••• Dlmethoate 
C66 METHPAR PPB 2 1 1 ••• Methyl parathion 
C67 PARATHI PPB 2 1 1 ••• Parathion 
C70 CYANIDE PPB 1'1J 8 8 ••• Cyanide 
C71 FORMALN PPB 6H 1 1 ••• Form• I In 
C77 PERCHLO PPB 600 1 1 ••• Perchlorate 
C78 SULFIDE PPB 1000 1 1 ••• Sulfide 
C79 KEROSEN PPB lHH 1 1 ••• Kerosene 
C80 AMMONIU PPB 60 8 8 ••• Ammonium ion 
C87 CITRUSR PPB 1000 1 1 ••• Citrus red 
C90 PARALDE PPB 10000 1 1 ••• Paraldehyde 
C91 STRYCHN PPB 60 1 1 ••• Strychnine 
C92 MALHYDR PPB 6H 1 1 ••• Maleic hydrizide 
C93 NICOTIN PPB 100 1 1 ••• Nicotinic acid 
C94 ACRYIDE PPB 10000 1 1 ••• 8 EPAP Acrylamide 

-""' C96 ALLYLAL PPB 1e0e,e, 1 1 ••• Al ltl alcohol 
w C98 CHLPROP PPB 1ee,e0 1 1 ••• 3-c loropropionitrile 
O"I D01 PCDD'a PPB . e100 1 1 ••• Pcdd'a 

D02 PCDF'a PPB .e1e0 1 1 ••• Pcdf'a 
003 2378TCD PPB .e1e,e, 1 1 ••• 2,3,7,8 TCDD 
H03 ETHCARB PPB 1e000 1 1 ••• Ethyl carbamate 
H04 ETHCYAN PPB 1"000 1 1 ••• Ethyl cyanide 
H06 ETHOXID PPB 10 1 1 ••• Ethylene oxide 
H06 ETHMETH PPB 18 1 1 ••• Ethtl methacrtl•t• 
H09 ISOBUTY PPB 10000 1 1 ••• Iao utyl alco ol 
Hll PROPYLA PPB 10000 1 1 ••• N-propylamine 
H12 PROPYNO PPB 10000 1 1 ••• 2-propfn-1-ol 
H16 2,4,6-T PPB 2 8 8 ••• 2,4(6-
H40 FTHALLI PPB 6 1 1 ••• Th• lium, filtered 
H62 LHYDRAZ PPB 30 1 1 ••• Hydrazine, Low Detection Level 
H68 HEXONE PPB 10 8 8 ••• Methyl Iaobutyl Ketone 
101 ACETONE PPB 10 8 8 ••• Acetone by VOA 
106 ISOPHER PPB 10 1 1 ••• Iaopheron• 
109 BUTANOL PPB 18000 1 1 ••• 1-Butanol 
121 TRIBUPH PPB 18 1 1 ••• Trlbutylphoaphoric Acid 
128 TAF PPB 1fJ 8 8 ••• Tetr•hidrofuran 
129 ACENAPH PPB 10 1 1 ••• Acenap then• 
130 FLRENE PPB 18 1 1 ••• Fluor•n• 
131 ANTHRA PPB 10 1 1 ••• Anthracen• 
132 PYRENE PPB 18 1 1 ••• Pyren• 
133 ETHBENZ PPB 6 1 1 ••• 688 EPAP Ethyl benzene 
134 STYRENE PPB 6 1 1 ••• 140 EPAP Styrene 
142 BDCM PPB 6 1 1 ••• 108 EPA Bromodichloromethan• 



... . 
w 
....... 
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TABLE 4.8. (contd) 

------------------ Conatltuent Llat= WAC 173-303-9906 Conatltuent• -----------------------------------------
Conatltuent Detection Below Drinking Water Standard• 

Code Name Unit. Ll11lt Sample• Detection Standard Agency Exceeded Ful I Name 

143 CDBM PPB 6 1 1 ••• 108 EPA Chlorodlbro11omethane 
164 2NITPH PPB u, 1 1 ••• o-Nltrophenol 
167 ETHANOL PPB 10000 1 1 ••• Ethanol 
176 2MENAPH PPB 10 1 1 ••• 2-Methylnaphthalene 
182 PHENANT PPB 10 1 1 ••• Phenanthrene 
J-43 BENZALC PPB 10 1 1 ••• Benzyl Alcohol 
J69 2HEXANO PPB 60 1 1 ••• 2-Hexanone 
J71 BNZl<FLU PPB 10 1 1 ••• Benzo~k~Fluoranthene 
J83 BGHlPER PPB 10 1 1 ••• Benzo G l)Perylene 
J89 DlNOSEB PPB 10 1 1 ••• Dlnoaeb 
J91 DlALLAT PPB 10 1 1 ••• Dial late 
1<62 NNDlPHA PPB 10 1 1 ••• N-NlTROSODlPHENVLAMlNE 
1<68 DlBENFR PPB 1" 1 1 ••• DIBENZOFURAN 
1<68 ACENATL PPB 1" 1 1 ••• ACENAPHTHVLENE 
L20 MBP PPB 10000 1 1 ••• Monobutyl Phoaphate 
L21 DBP PPB 1'!1000 1 1 ••• Dibutyl Phoaphate 
L46 ALLVLCL PPB 100 1 1 ••• Al lyl Chloride 
L48 CLETHAN PPB 10 1 1 ••• Chloroethane 
L-48 PROPCN PPB 6 1 1 ••• Proplonltrlle 
L-49 VlNVLAC PPB 6 1 1 ••• Vinyl Acetate 
L60 B2CU.tEE PPB 10 1 1 ••• Bla(2-chloro-1-methylethyl)ether 
L62 DlPHOS PPB 10 1 1 ••• 0,0-Dlethyl-0,2-pyrazlnyl phoaphorothlon 
L63 ISODRlN PPB 10 1 1 ••• Iaodrln 
L64 ONITANl PPB 10 1 1 ••• o-Nltroanlllne 
L66 MNITANl PPB 10 1 1 ••• m-Nitroanlllne 
L66 4NITQU1 PPB 10 1 1 ••• 4-Nltroquinollne 1-oxlde 
L67 ETHGLVC PPB 10000 1 1 ••• Ethylene Glycol 
L69 1PROPAN PPB 10000 1 1 ••• 1-Propanol 
L60 lBUTYN PPB 10000 1 1 ••• 1-Butynol 
L62 ACETONE PPB 10 1 1 ••• Acetone - by ABN 
L83 l•DBEN PPB 6 8 8 ••• 76 EPA p-Dichlorobenzene 
L64 CHLROB PPB 10 1 1 ••• 60 EPAP Chlorobenzene (by ABN) 

••• - Indicate• all aamploa wore reported aa below contr actual detection llmlts 
xxx - Indicates that Drl"klnn Water Standor Ja wore excoodod 
EPA - based on Haximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uater Regulations 
EPAR - based on National Interim Primary Drinking Wator Regulations , 

Appendix IV, EPA-670/9-76-003 
EPAP - ba~od on proposed Maximum Contaminant Level Goal• In 60 FR •C936 
EPAS - basod on Secondary Maximum Cont11mlnant Levels given In 40 CFR Part 1•3 

llat i onal Secondary Drinking W11to r Oogulationa 
DOE - based on Derived Concentration Guld~s Draft DOE Order 5400.xx. October 10, 1988 
WDOE - ba:sod on additional Secondary Maxlmu,n'Contamlnant Lovela glvo n In 

WAC 2•8-6•, Public Waler Supplioa 
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TABLE 4.9. Constituents with at Least One Detected Value for the Low-Level Buri al Grounds, WMA-2 
September Through November 1989 

Contam i nation Indicator Parameter• 

Duplicate CONDFLD CONOLAB PH-LAB PHFIELD TOC TOXLDL 
Well Collection aamtle UMHO UMHO PPB PPB 
name date num er 1/788w . /788w . 81/6 . 6-8 . &a . 19/6 . 6-8.&a 2889/ . 19/. 

2-E27-8 98SEP89 3•9 3•2 8 7 . 82 

16"" 
12 

98SEP89 1 3•8 3•1 8 7 . 81 •fJfl ,~ 88SEP89 2 3•9 3•1 7 . 99 ·7 . 82 6fJfl 
fl8SEP89 3 3•8 3•1 8 7.82 f7fJfJ 12 

2-E27-9 98SEP89 3•2 337 7 . 99 7.88 f-489 f3 
88SEP89 1 3•2 339 7 . 99 7.89 f-488 f3 
98SEP89 2 3•1 338 7.98 7.88 f688 f2 
98SEP89 3 3•1 339 7.98 7.88 f688 fl 

2-E27-UI 98SEP89 262 281 8 8.93 ,• 88 fl 
98SEP89 1 263 281 8 . 19 8 .82 •88 fl 
86SEP89 2 283 282 8 8 . 81 f888 ,~ 86SEP89 3 283 281 8 . 19 8.82 

r88 2-E3•-2 96SEP89 •86 •63 8 8 388 12 
96SEP89 1 •83 •63 8 7 . 99 •fJfl f3 .p. 88SEP89 2 •86 •63 8 7 . 98 f388 f8 w 96SEP89 3 •86 •82 8 7.97 f388 1: CX> 27NOV89 •87 •68 7.88 7 .8• f-480 

2-E3•-3 87SEP89 298 29• 8 .18 7.99 f-400 , .. 
87SEP89 1 288 29• 8 .18 8 f-488 f3 
97SEP89 2 290 29• 8.UI 8 f6fJfl f3 
97SEP89 3 291 293 8.UI 8 f600 f8 

2-E3•-6 98SEP89 618 •92 8 8.07 f889 12 
88SEP89 1 618 •96 8 8.07 f608 f6 
96SEP89 2 618 •98 8 8.97 f-400 f3 
86SEP89 3 61• •9• 8 8.98 f300 , .. 

2-E3•-6 96SEP89 •• 6 •• 2 8 8 .1• f-480 f2 
98SEP89 1 •• 9 •• 1 8 8 .11 f688 f-1 
96SEP89 2 •• 9 •• 1 8 8 .ea f689 f9 
"8SEP89 3 •66 •• 2 8 8 . 97 f600 fl 
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TABLE 4.9. (contd) 

Duplicate FLUORIO FCHROMI FMANGAN FCOPPER FALUMIN FPOTASS FBERYLL FSTRONT 
Wei I Col lection aamcle PPB PPB PPB PPB PPB PP.B PPB PPB 
name date num er 681/4188 18/61 6/61• 18/13""p 161/. 188/ . 6/ . 18/ . 

2-E27-8 HSEP89 (611 (18 (6 (18 (168 7781 (6 199 
2-E27-9 86SEP89 (601 (18 (6 (18 (168 8761 (6 179 
2-E27-18 86SEP89 (601 (11 (6 (18 (168 678" 7 147 
2-E34-2 86SEP89 711 19 (6 (18 (168 7998 (6 239 

27NOV89 611 92 41 21 616 7088 (6 219 
2-E34-3 87SEP89 (601 (18 (6 (18 (168 8698 (6 180 
2-E34-6 86SEP89 601 11 (6 (18 (168 7791 (6 239 
2-E34-6 88SEP89 788 (18 19 (18 (160 7618 (6 213 

Oupl icate ALKALIN ALPHAHI ALUliNJM ARSENIC FARSENI BARIUM FBARIUM BETA 
We i I Collection aam[ l e PCI/L PPB PPB PPB PPB PPB PCI/L 
name date num er 28881/ . 4/16 161/. 6/68 6/68 8/1888 8/18"0 8/68 

2-E27-8 88SEP89 2 . 13 (168 8 8 36 36 7.69 
2-E27-9 86SEP89 3 . 23 (161 8 8 37 36 6 . 74 
2-E27-18 86SEP89 2.67 (161 7 7 31 32 6 . 98 
2-E34-2 86SEP89 . 2 . 18 309 8 6 42 38 8 . 48 

~ 
27NOV89 97808 •1.19 329 7 8 36 42 9 . 66 . 2-E34-3 87SEP89 2 . 33 (168 8 8 49 48 7.73 

w 2-E34-6 16SEP89 3 . 47 (168 8 8 31 27 8 . 69 

'° 2-E34-6 86SEP89 3.08 961 (6 (6 63 36 8 . 11 

Dupl lcate BORON FBORON CALCIUM FCALCIU CHLORID CHROMUM C0-81 CS-137 
Wei I Collection aamc l• PPB PPB PPB PPB PPB PPB PCI/L PCI/L 
name date num er 18/. 18/. 61/. 61/. 688/26""""· 18/68 22 .6/l""r 21/2""r 

2-E27-8 HSEP89 18 17 39688 48188 8""1 61 •4 . 97 •2.11 
2-E27-9 88SEP89 14 14 36388 36281 78"1 36 •3 . 41 •-3 . 89 
2-E27-18 86SEP89 12 (1" 27988 2778" 4411!1 36 8 . 19 •.372 
2-E34-2 86SEP89 18 29 48218 47611 11""1 83 • -1.216 •-2 . 98 

27NOV89 22 23 44488 44981 11611!1 91 •-2.69 •2.62 
2-E34-3 87SEP89 13 16 34388 33888 8611!1 36 • 1 . 32 • .363 
2-E34-6 16SEP89 24 17 621"8 4668" 21811!1 14 •-1 . 366 •3 . 64 
2-E34-6 16SEP89 28 26 43788 3938" 19811!1 16 •-1.71 •-1. 77 

L_ __ --



9 7 

TABLE 4.9. (contd) 

Dup I icat:.e IRON FIRON LEADGF MAGNES FMAGNES MANGESE METHYCH NICKEL Well Collection ••me'· PPB PPB PPB PPB PPB PPB PPB PPB name date num er 3"/300a 3"/300• 6/6" 6"/· 68/ . 6/6"• 6/ . 1"/ . 

2-E27-8 "8SEP89 221 (30 (6 10600 10800 7 <6 22 2-E27-9 06SEP89 168 42 46 10100 10200 (6 (6 16 
2-E27-1" 06SEP89 161 (30 (6 7360 7430 (6 (6 20 2-E34-2 "6SEP89 930 230 10 13600 13600 29 (6 43 

27NOV89 948 1660 (6 12600 12400 24 10 46 2-E34-3 87SEP89 163 (30 (6 9630 9310 (6 (6 26 2-E34-6 86SEP89 88 47 (6 16100 13700 (6 (6 33 
2-E34-6 06SEP89 2890 (30 11 12u," 11000 78 (6 24 

Dup I icate FNICKEL NITRATE POTASUM RADIUM RU-106 SILICON FSILICO SODIUM Well Collection ••m~I• PPB PPB PPB PCI/L PCI/L PPB PPB PPB name date num e r 1"/ . 60"/46008 100/. 1/6 172.6/30r 60/. 60/. 200/ . 

2-E27-8 "8SEP89 (18 76"" 7680 • . 182 •-12 . 6 21400 21700 1640" 2-E27-9 86SEP89 19 7600 673" .236 •14.8 206"" 20700 16600 
2-E27-1" 86SEP89 (18 2900 683" • . 8712 •16.6 17 400 17400 1210" 2-E34-2 06SEP89 21 13000 8"6" .366 •-37 . 4 20808 20600 2660" 27NOV89 47 12008 713" • . 149 •-12 19400 20100 241"" ~ 2-E34-3 87SEP89 <18 43"" 6738 .188 •14 . 8 201"" 194"" 1380" 

~ 2-E34- 6 86SEP89 44 132"" 8728 . 293 •-14 . 8 19608 17700 31608 
0 2-E34-6 "6SEP89 1" 66"" 8390 • . 147 •-60.3 19908 172"" 33008 

Duplicate FSODIUM SR 98 STRONUM SULFATE TC TC-99 TOS TITAN Well Collection ••me l e PPB PCI/L PPB PPB PPB PCI/L PPB name date num er 20"/· 6/8 1"/. 608/268"""· 1"00/ . 16/908r 6808/6"00""• 6"/ · 
2-E27-8 "8SEP89 168"" • . 216 193 49""8 26008 • . 769 <6" 2-E27-9 06SEP89 167"8 • . 144 176 60""8 26200 •1.1" (60 
2-E27- 1" "6SEP89 12300 •.164 146 17308 26600 •2 . "6 <6" 2-E34- 2 "6SEP89 2680" •-8.211 238 11000" 230"0 •1 . 69 . (60 

27NOV89 237"" • . 348 216 1"00"" . •2 . 76 286""" ( 60 
2-E34-3 87SEP89 13700 •.089" 184 33""8 24800 •2 . 24 (60 
2-E34-6 86SEP89 28600 •-8.199 264 186""" 24600 •1 . 69 (60 
2-E34-6 86SEP89 30700 •-8.174 238 8""88 26808 •1 . 96 104 

Dupl i cate TRITIUM TURBID u VANADUM FVANADI ZINC FZINC 
Well Collection ••me'· PCI/L NTU PCI/L PPB PPB PPB PPB name date num e r 6"0/20000 . 10/1 . 60/600d 6/ . 6/. 6/60""• 6/6"00• 

2-E27-8 "8SEP89 12300 1.18 2 . 26 33 31 7 (6 
2-E27-9 "6SEP89 13600 1.60 2.79 28 26 ( 6 11 
2-E27-10 "6SEP89 7220 1.60 1.90 24 20 (6 (6 
2-E34-2 06SEP89 3130 11.2 1.96 21" 17 21 7 
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TABLE 4.9. (contd) 

Duplicate TRITIUM TURBID u VANADUM FVANADI 
Wei I 
name 

2-E34-3 
2-E34-6 
2-E34-6 

Collection 
date 

27NOV89 
fJ7SEP89 
06SEP89 
06SEP89 

••mtle PCI/L 
num er 6H/200H 

3430 
8270 
•164 
•226 

NTU PCI/L PPB 
.10/1 . 60/600d 6/ • 

6 1.74 
. 600 1.82 

1 3 . 38 
24 2.66 

The column header• conalat of : Conatltuent Name 
Analyala Unit. 

Contractua I Detect I on L l•I t/Or.l nk Ing Water Standard (auff 1 x) 

Suffix 
none - based on HaximUIII Contaminant Levels in 40 CFR Part 141, 

Nat i onal Primary Drinking Uater Regulations 

21 
24 
18 
16 

r - based on National Interim Prima ry Drinking Water Regulations , 
Appondlx IV, EPA-670/9-76-003 

p - based on propoaod Maximum Contaminant. Level Coals In 60 FU •6936 

PPB 
6/. 

23 
22 
19 

8 

• - based on Secondary Maximum Contaminant. Levela given In 40 CFR Part. l •3 
Hat.Iona! Secondary Drink ing Wator Regulation• 

d - based on Derived Concontr atlon Guidos, Draft ODE Ordor 5400.xx , October 10, 1988 
w - based on addltlonal Socondary Maximum Contaminant Levels oivon In 

WAC 2•8-6•, Public Waler Supp li es 

Data Flaa• 
< - Loss than Contractual Dotoctlon Li mit, reported aa Limit 
I - Loss t.han Contractual Ootoctlon Limit, moasurod value r oporLod· 
• - For r adioactive constituonta, reported value la Iese than 2-slom• error 

ZINC FZINC 
PPB PPB 
6/6000• 6/60008 

8 26 
(6 6 
12 6 
29 (6 
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TABLE 4.10. Constituent List and Summary of Sampling Results for the Low-Level Burial Grounds, WMA-3 
September Through November 1989 

--------------- Con•tltuent Ll•t= Contamination Indicator P•r•meter• 

Con•tltuent Detection Below Drinking Weter Standard• 
Code Name Unit• Limit S•mple• Detection Standard Agency Exceeded Full Name 

088 CONOLAB UMHO 
191 CONOFLD UMHO 
199 PHFIELD 
207 PH-LAB 
C69 TOC PPB 
H-42 TOXLDL PPB 

1 
.lH 

.81H 
2H0 

18 

•• 68 
68 
•• 
66 
•8 

8 
8 
8 
8 

6• 
27 

788 WDOE 
788 WDOE 

6.6-8.6 EPAS 
6.6-8.6 EPAS 

XXX 
XXX 

Conductivity, Laboratory 
Specific conductance 
pH, Fleld Mea•urement 
pH, Laboratory Mea•ur-nt 
Total organic carbon 
Total Organic Halogen, Low Det. Level 

------------ Conetltuent Ll•t= Interim Primary Drinking Water Parameter• -----------------------------------

Constituent 
Code Name Unit• 

•· 

189 COLIFRM MPN 
111 BETA PCI/L 
112 ALPHAHI PCI/L 
181 RADIUM PCI/L 
A06 BARIUM PPB 
A07 CADMIUM PPB 
A08 CHROMUM PPB 
A10 SILVER PPB 
A20 ARSENIC PPB 
A21 MERCURY PPB 
A22 SELENUM PPB 
A33 ENDRIN PPB 
A3• METHLOR PPB 
A36 TOXAENE PPB 
A36 a-BHC PPB 
A37 b-BHC PPB 
A38 g-BHC PPB 
A39 d-BHC PPB 
A61 LEADGF PPB 
C72 NITRATE PPB 
CH FLUORID PPB 
H13 2,•-D PPB 
Hl• 2,• ,6TP PPB 
H20 FBARIUM PPB 
H21 FCADMIU PPB 
H22 FCHROMI PPB 
H23 FSILVER PPB 
H37 FARSENI PPB 

Detection Below 
Limit Semple• Detection 

2.28 
8 
• 
1 
6 
2 

18 
10 

6 
.188 

6 
.100 

3 
1 

. lH 

. lH 

.108 

.108 
6 

608 
608 

2 
2 
6 
2 

18 
18 

6 

2 
12 
12 
12 
12 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 

2 ••• 
8 
2 
2 
8 

11 
8 

12 ••• 
11 
11 ••• 
12 ••• 
12 ••• 
12 ••• 
12 ••• 
12 ••• 
12 ••• 
12 ••• 
12 ••• 
11 

8 
11 
12 ••• 
12 ••• 

8 
11 ••• 

8 
11 ••• 
11 ••• 

Drinking Water Standard• 
Standard Agency Exceeded Full Name 

1 EPA 
68 EPA 
16 EPA 
6 EPA 

1088 EPA 
18 EPA 
68 EPA 
68 EPA 
68 EPA 

2 EPA 
18 EPA 

.200 EPA 
108 EPA 

6 EPA • EPA • EPA • EPA • EPA 
60 EPA •6088 EPA •0H EPA 

1H EPA 
18 EPA 

1000 EPA 
18 EPA 
60 EPA 
60 EPA 
68 EPA 

XXX 
XXX 

XXX 
XXX 

Coliform bacteria 
Cro•• beta 
Alpha, High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
SI Iver 
Areenic 
Mercury 
Selenium 
Endrln 
Methoxychlor 
Toxaphene 
Alphe-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Lead (graphite furnace) 
Nltrete 
Fluoride 
2,•-D 
2,• 6-TP el I vex 
Barium, filtered 
Cadmium, filtered 
Chromiumt filtered 
S 1 Iver, f 1 I tered 
Areenlc, filtered 
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TABLE 4 . 10 . (contd) 

------------ Conatltuent Llat= Interim Primary Drinking Water P8rametera -----------------------------------

Conatltuent Detection Below Drink i 119 Water Standa r d• 
Code Name Unite Limit Sample• Detection Standar Agency Exceeded Full Na-

H38 FMERCUR PPB . 101 18 11 ••• 2 EPA Mercury, fl ltered 
H39 FSELENI PPB 6 11 11 ••• 11 EPA Selenlu•I filtered 
H41 FLEAD PPB 6 11 11 ••• 61 EPA LHd f fl tered 
H68 TURBID NTU . 100 11 • 1 EPA XXX Turi> dlty 
P19 COLIMF PPB 1 11 9 1 EPA XXX Co liform (Membrane Fl lter) 

-------------------- Conatltuent Llat= Water Quality Parameter• 

Conatituent Detection Below Drinking Water Standard• 
Code Name Unite Limit Sample• Detection Standard Agency Exceeded Fut I Name 

All SODIUM PPB 288 12 • Sodium 
A17 MANGESE PPB 6 12 4 68 EPAS XXX Mangan••• 
A19 IRON PPB 38 12 • 388 EPAS XXX Iron 
C67 PHENOL PPB 11 11 11 ••• . Phenol 
C73 SULFATE PPB 688 12 • 260008 EPAS Su I fate 
C76 CHLORID PPB 600 12 • 260008 EPAS Chloride 

~ H24 FSODIUM PPB 288 11 • Sodium, filtered 
~ H29 FMANGAN PPB 6 11 7 68 EPAS XXX Mangan•••• filtered 
w H31 FIRON PPB 31 11 7 308 EPAS Iron, filtered 

H67 LPHENOL PPB 11 12 12 ••• Phenol, low DL 

-------------- Conatltuent List= Site Specific and Other Const ituents 

Constituent Detection Below Drink i ng Water Standa rds 
Code Name Unite Limit Samples Detection Standard Agency Exceeded Ful I Name 

110 C0-68 PCI/L · 22.6 11 11 100 EPAR Cobalt-60 
124 CS-137 PCI/L 28 11 11 ••• 208 EPAR Cealuni-137 
134 RU-106 PCI/L 172 . 6 11 11 ••• 38 EPAR Rutheniu11-l86 
104 u PCI/L .600 12 • 608 DOE Uranium 
188 TRITIUM PCI/L 608 11 6 20008 EPA Tritium 
197 TC-99 PCI/L 16 11 6 908 EPAR Technetium-99 
A01 BERYLUM PPB 6 12 12 ••• Beryl I lu111 
A83 STRONUM PPB 10 12 • . Strontlu111 
A04 ZINC PPB 6 12 2 6008 EPAS Zinc 
A06 CALCIUM PPB 68 12 • Calcium 
A12 NICKEL PPB 18 12 1 . Nickel 
A13 COPPER PPB UJ 12 11 1308 EPAP Copper 
AU VANADUM PPB 6 12 • Vanadium 
A16 ANTIONY PPB 100 12 12 ••• Antimony 
A16 ALUMNUM PPB 168 12 11 Aluminum 
A18 POTASUM PPB 100 12 0 Potaaalu111 
A68 MAGNES PPB 60 12 • Magnea lu11 
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TABLE 4.10. (contd) 

---------- ---- Conat l tuent Llat= Site Specific and Other Conatltuenta -------------------------------------
Conatituent Detection Below Drlnkln' Water Standard• 

Code Name Unlta Limit Sample• Detection Standar Agency E,cceeded Ful I Name 

C76 PHOSPHA PPB u,00 12 12 ••• Phoaphate 
H16 TC PPB 1000 11 0 . Total carbon 
H18 FZINC PPB 6 11 .. 6000 EPAS Zinc fl ltered 
H19 FCALCIU PPB 60 11 " Calcfum, filtered 
H26 FNICKEL PPB u, 11 6 Nickel, filtered 
H26 FCOPPER PPB 10 11 11 ••• 13"" EPAP Copper, filtered 
H27 FVANADI PPB 6 11 " Vanadium, filtered 
H28 FALUMIN PPB 161 11 11 ••• Aluminum, filtered 
H30 FPOTASS PPB 101 11 0 Potaaaium, filtered 
H32 FMAGNES PPB 61 11 I Magnesium, filtered 
H33 FBERYLL PPB 6 11 9 Beryllium, filtered 
H36 FSTRONT PPB u, 11 " Strontium, filtered 
H36 FANTIMO PPB 101 11 11 ••• Antimony, filtered 
H66 BROMIDE PPB 1101 12 12 ••• Bromide 
H67 NITRITE PPB 1101 12 12 ••• Nitrite 
H86 FBORON PPB 11 11 1 Boron , filtered 
H87 FCOBALT PPB 21 11 11 ••• Cobalt, filtered • =:,. H88 FLITHIU PPB 11 11 11 ••• Lithium, filtered 

• =:,. H89 FMOLY PPB 40 11 11 ••• Molfbdenumf filtered • =:,. H90 FSILICO PPB 60 11 " Sll con, f ltered 
H91 FTIN PPB 30 11 11 ••• Tin, f l ltered 
H92 FTITAN PPB 60 11 11 ••• Titanium, filtered 
H93 FZIRCON PPB 60 11 11 ••• Zirconium, filtered 
P01 BORON PPB 10 12 2 Boron 
P02 COBALT PPB 20 12 12 ••• Cobalt 
P13 LITHIUM PPB u, 12 11 Lithium 
PS• MOLY PPB -40 12 12 ••• Molfbdenum 
P06 SILICON PPB 61 12 I SI I con 
P06 TIN PPB 30 12 12 ••• Tin 
P07 TITAN PPB 60 12 11 Titanium 
P08 ZIRCON PPB 61 12 12 ••• Zirconium 

------------------ Constituent Llat= WAC 173-303-9906 Constituent• -----------------------------------------
Conatltuent Detection Below Drink ln' Water Standard• 

Code Name Unit• Limit Samples Detection Standar Agency E,cceeded Ful I Name 

A61 TETRANE PPB 6 12 7 6 EPA )()()( Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 6 12 12 ••• 6 EPA Benzene 
A6-4 METHONE PPB u, 12 12 ••• . Methyl ethyl ketone 
A66 TOLUENE PPB 6 12 12 ••• 20"" EPAP Toluene 
A67 1,1,1-T PPB 6 12 12 ••• 200 EPA 1,1,1-trlchloroethane 
A68 1,1,2-T PPB 6 12 12 ••• 1,1,2-trichloroethane 
A69 TRICENE PPB 6 12 12 ••• 6 EPA Trlchloroethylene 
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TABLE 4. 10. (contd) 

------------------ Conatltuent Llat= WAC 173-383-9986 Conatltuenta -----------------------------------------

Conatltuent Detection Below 
Code Name Unit• Limit Sample• Detection 

Dr i nking Water Standard• 
Standard Agency Exceeded Full N•-

A78 PERCENE PPB 
A 71 OPXYLE PPB 
A81rJ CHLFORM PPB 
A89 1,1-0IC PPB 
A91rJ 1,2-DIC PPB 
A91 TRANDCE PPB 
A93 METHYCH PPB 
813 VINYIDE PPB 
BU M-XYLE PPB 
861 12-dben PPB 
862 13-dben PPB 
B63 14-dben PPB 
B89 HEXCBEN PPB 
C26 PENTCHB PPB 
C37 TETRCHB PPB 
C-43 TRICHLB PPB 
C6-4 HEXACHL PPB 
C66 NAPHTHA PPB 
C66 123TRI PPB 
C68 136TRI PPB 
C69 123HE PPB 
C61rJ 1236TE PPB 
C79 l<EROSEN PPB 
cee AMMONIU PPB 
C87 CITRUSR PPB 
H16 2,-4,6-T PPB 
H68 HEXONE PPB 
llrJl ACETONE PPB 
121 TRIBUPH PPB 
128 TAF PPB 
L63 UDBEN PPB 
L6-4 CHLROB PPB 

6 
6 
6 
6 
6 
6 
6 

llrJ 
6 

llrJ 
llrJ 
1" 
llrJ 
llrJ 
llrJ 
llrJ 
llrJ 
18 
18 
llrJ 
18 
llrJ 

1800/rJ 
60 

1088 
2 

10 
18 
10 
10 

6 
10 

12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
11 
12 
12 
12 
11 
12 
12 
11 

12 ••• 
12 ••• 
11 
12 ••• 
12 ••• 
12 .••· 
12 ' ••· 
12 ••• 
12 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
11 ••• 
12 ••• 
11 ••• 
12 ••• 
12 ••• 
12 ••• 
11 ••• 
12 ••• 
12 ••• 
11 ••• 

-4-40 EPAP 
100 EPA 

6 EPA 
70 EPAP 

2 EPA 
-4-48 EPAP 

76 EPA 

76 EPA 
6/rJ EPAP 

Tetrachloroethylene 
Xy lene-o,p 
Chloroform 
1,1-dlchloroethane 
1,2-dlchloroethane 
Trana- 1,2-dlchloroethene 
Methylene Chloride 
Vinyl chloride 
Xylene-111 
1 , 2-dlchlorob•nzene 
1 , 3-dlchlorobenzene 
p-0 l chlorobenzene 
Hexachlorobenzene 
Pentachlorobenzene 
1 , 2,-4,6-tetrachlorobenzene 
1 , 2,-4-trlchlorobenzene 
Hexachlorophene 
Naphthalene 
1 , 2 , 3-trlchlorobenzene 
1,3,6-trlchlorobenzene 
1,2,3,-4-tetrachlorobenzene 
1,2,3,6-tetrachlorobenzene 
l<eroaene 
Ammonlu111 Ion 
Cltrua red 
2,-4 , 6-T 
Methyl laobutyl l<etone 
Acetone by VOA 
Trlbutylphoaphoric Acid 
Tetrahydrofuran 
p-D l chlorobenzene 
Chlorobenzene (by ABN) 

••• - Indicates all aamploa wore reported•• below contractual detection llmlta 
xxx - I ndic~ t •~ that Drlnklnn Water Stand~rJ a wore oxceodod 
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uatcr Regulations 
EPAR - basod on National Interim Primary Drinking Wator Rogulatlons, 

Appendix JV, EPA-670/9-76-003 
EPAP - ba~od on proposed Maximum Contaminant Lovel Goel• In 60 FR •C9 36 
EPAS - based on Secondary MaKlmum Contam inant Levels given In •O CFR Par t 1•3 

llat i onel Secondary Drl11klna WMtor Oogulationa 
DOE based on Derived Concentration Gu ld~s, Draft DOE Order 5400.xx, Oc t ober 10, 1988 
'lt'DOE - ba:sed on addltionel Secondary Maximum Contaminant Level• glv•n In 

WAC 2-48-6•, Pub I le Wat.or Suppl l oa 
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TABLE 4.11. Constituents with at Least One Detected Value for the Low-Level Buri al Grounds, WMA-3 
September Through November 1989 

Contamination Indicator Parameters 

Dupl lcate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Col lectlon ••mtle UMHO UMHO PPB PPB 
name date num er 1/71J0w ./700w . 81/8 . 6-8.6• . 18/8 . 6-8 . 6• 2008/ . 18/. 

2-W8-2 07SEP89 404 399 7 . 90 7 . 99 l41J0 78 
07SEP89 1 408 418 7.90 7 . 98 l400 89 
87SEP89 2 408 406 7.90 7 . 97 14"" 98 
07SEP89 a 408 408 8 7 . 98 41J0 98 

2-W7-1 87SEP89 389 381 7 . 80 7.92 1300 Ii 87SEP89 1 388 384 7 . 80 7.91 1208 
87SEP89 2 388 386 7.80 7 . 90 1200 
07SEP89 a 387 384 7.90 7.91 1300 

Ii 2 - W7-2 07SEP89 281 281 8 8.19 l61J0 
87SEP89 1 283 284 8 8.18 l61J0 
07SEP89 2 282 284 8 8 . 14 1300 
87SEP89 a 283 284 8 8.16 l400 

2-W7-3 16SEP89 309 302 8 8.21 1400 (18 
16SEP89 1 298 306 8 8 . 11 1800 1-1 .,. 16SEP89 2 301 307 8 8 . 08 1400 

1: .,. 16SEP89 a 299 307 8 8 . 03 f800 
en 2-W7-4 13SEP89 464 469 7 . 90 7 . 78 l400 148 

13SEP89 1 466 481 7.90 7 . 79 1400 178 
13SEP89 2 464 481 7 . 90 7 . 77 f1000 206 
13SEP89 a 466 481 7 . 90 7 . 77 1800 163 
20NOV89 491 8 . 28 178 
20NOV89 1 491 8 . 28 143 
20NOV89 2 491 8 . 28 194 
20NOV89 a 490 . . 8.28 211 

2-W7- 6 08SEP89 373 368 7.90 7.88 f1400 38 
"8SEP89 1 370 369 7 . 90 7 . 88 1700 26 
"8SEP89 2 369 380 7 . 90 7 . 88 f800 26 
88SEP89 a 388 381 7 . 90 7 . 90 f800 29 
20NOV89 380 8 . 18 f400 
20NOV89 1 381 8.21 f600 
20NOV89 2 382 8 . 19 1600 
20NOV89 a 383 . 8 . 18 f800 

2-W7-8 88SEP89 424 364 8 . 70 9.16 1900 
1: 08SEP89 1 422 338 8 . e0 9 . 18 f600 

08SEP89 2 426 348 8 . 70 9 . 16 f800 
1; 88SEP89 a 424 348 8 . 70 9.14 1600 

2-W8-1 12SEP89 397 400 7 . 90 7.83 f1600 
1: 12SEP89 1 393 394 7 . 90 7 . 83 1800 

12SEP89 2 396 394 7 . 90 7.84 1900 17 
12SEP89 3 397 398 8 7.84 f600 fa 
20NOV89 438 8.18 f300 
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TABLE 4.11. (contd) 

Contamination Indicator Parameter• 

Oupl icate CONDFLD COHOLAB PH-LAB PHFIELD TOC TOXLDL 
Well Co l lectlon •amcle UMHO UMHO PPB PPB 
name date num er 1/78ew ./78ew .IIIJ1/8.6-8.6a • llllJ/8 .6-8 .68 2HIIIJ/. llllJ/. 

2111JNOV89 1 436 8 . 14 14111JIIIJ 2111JNOV89 2 438 8 . l lllJ 3111JIIIJ 
2111JNOV89 3 •36 . . 8.IIIJ9 l3111J111J . 

2-W9-1 11SEP89 376 389 8 , llllJ 8 . 28 l8111J111J 14 
11SEP89 1 374 389 8.llllJ 8 . 27 l4IIIJIIIJ I; 11SEP89 2 376 394 8.llllJ 8 . 28 l8111JIIIJ 
11SEP89 3 378 399 8 . llllJ 8 . 26 l8IIIJIIIJ 

2-WllllJ-13 13SEP89 342 341 7 . 9111J 7 . 7111J f13IIIJIIIJ 27 
13SEP89 1 341 341 7 , 9111J 7 . 87 26IIIJIIIJ 18.4 
13SEP89 2 341 341 7 . 9111J 7 .88 36111JIIIJ 19 
13SEP89 3 341 341 7.9111J 7 .87 fUIIIJIIIJ 2111J 
2111JNOV89 376 8.21 l3111J111J 
2111JNOV89 1 376 8.18 l3111J111J 
2111JNOV89 2 37• 8 . 16 14IIIJIIIJ 2111JNOV89 3 37• . 8 . 14 4IIIJIIIJ 

+:a 2-WllllJ-14 16SEP89 348 3•3 7 . 8111J 7.92 IBIIIJIIIJ 12 . 
16SEP89 1 347 344 7 • 8IIIJ 7 . 91 l40111J 12 +:a 

"-' 16SEP89 2 348 348 7 . 80 7 . 91 1300 1: 16SEP89 3 347 348 7.8111J 7.91 f6IIIJIIIJ 
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TABLE 4.11. (contd) 

Oupl lcate FCHROMI FMANGAN FPOTASS FBERYLL FSTRONT ALPHAHI ALUMNUM ARSENIC 
Well Col lectlon ••me'· PPB PPB PPB PPB PPB PCI/L PPB PPB 
name date num er Ul/69 6/69• 100/. 6/. 11/ . '4/16 160/. 6/60 

2-W6-2 07SEP89 •l (6 3•80 7 244 2.89 (160 (6 
2-W7-1 07SEP89 (10 11 3880 (6 183 2 . 11 · (160 (6 
2-W7-2 07SEP89 12 (6 2730 (6 181 1.69 (160 (6 
2-W7-3 16SEP89 (UJ 160 6271 (6 163 1.68 (160 (6 
2-W7-4 13SEP89 (10 (6 3860 (6 248 2.'48 (160 (6 
2-W7-6 08SEP89 (UI (6 3400 (6 171 1.8'4 ( ) (160 (6 
2-W7-6 08SEP89 . . . . 24 . '4 8 29700 < 8 > 11 (8) 

2-W8-1 12SEP89 (UJ (6 3970 (6 191 •.0421 (160 (6 
2-W9-1 11SEP89 11 (6 6228 (6 196 2.23 (160 (6 
2-W10-13 13SEP89 (UI 7 '4071 (6 186 •. 631 (160 (6 

13SEP89 1 (18 7 3890 (6 180 1.67 (160 (6 
2-Wl0-14 16SEP89 (18 (6 4831 6 183 1.'48 (160 (6 

Oupl lcate BARIUM FBARIUM BETA BORON FBORON CADMIUM CALCIUM FCALCIU 
Well Col lectlon ••me'· PPB PPB PCI/L PPB PPB PPB PPB PPB 
name date num er 8/1191 6/1000 8/60 11/ . 11/ . 2/11 60/. 60/. 

2-W6-2 17SEP89 41 37 16.4 16 (11 (2 41800 '40600 
+'> 2-W7-1 17SEP89 36 31 4.'46 13 21 (2 48300 '40100 
+'> 2-W7-2 17SEP89 37 39 6.86 11 14 (2 27800 29000 
co 2-W7-3 16SEP89 '49 '41 4.26 21 16 (2 28900 29300 

2-W7-4 13SEP89 38 38 13 . 6 (11 11 (2 64000 63100 
2-W7-6 08SEP89 31 34 8.21 (11 11 (2 38400 Cb) 38300 
2-W7-6 08SEP89 687 (b) . 13.2 39 . 10 (a) 32600 . 
2-W8-1 12SEP89 36 36 4.2'4 16 17 (2 48300 '46200 
2-W9-1 11SEP89 38 37 6.32 22 19 (2 43300 . '4•600 
2-W10-13 13SEP89 31 29 7.01 14 16 (2 40400 38700 

13SEP89 1 211 27 7.98 16 21 (2 38900 37300 
2-Wl0-14 16SEP89 86 68 6.61 u 18 (2 32600 33100 
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TABLE 4.11. (contd) 

Duplicate CHLFORM CHLORID CHROMUM C0-68 COLIMF COPPER CS-137 IRON 
Well Co ll ection aam~le PPB PPB PPB PCI/L PPB PPB PCI/L PPB 
name date num er 6/188 61!11!1/2601!188• 18/68 22 . 6/lHr 1/1 18/1388p 28/2Hr 31!1/31!11!1• 

2-W6-2 87SEP89 f4 3601!1 44 •-8.633 (1 (18 •6 . 96 76 
2-W7-1 87SEP89 (6 91!11!18 29 •2 . 27 (1 (18 • . 363 118 
2-W7-2 87SEP89 (6 91!1"8 28 d . 22 (1 (18 •3 . 81 97 
2-W7-3 16SEP89 (6 421!18 26 •2 . 88 (1 (18 •2 . 12 41!19 
2-W7-4 13SEP89 6 180"8 33 8.29 (1 (18 •-1 11!10 
2-W7-6 HSEP89 (6 140"8 27 •-3 . 0• (1 (18(8) •4 . 01 123 
2-W7-6 88SEP89 (6 69"8 37(b) •-1.89 . 26 •-2.62 292"" Cb) 
2-WS-l 12SEP89 (6 171!1"8 23 • . 809 84 (18 •-8.626 11!18 
2-W9-1 11SEP89 (6 21!101!10 36 d . 87 . (18 •-8.869 867 
2-Wl8-13 13SEP89 (6 230"" 24 •3 . 48 (1 (18 •-1.38 149 

13SEP89 1 (6 230"" 24 . (1 (18 138 
2-Wl8-14 16SEP89 (6 88"" 34 •-2 . 66 (1 (18 •-8.471 169 

Duplicate FIRON LEADGF LITHIUM MAGNES FMAGNES MANGESE METHONE NICKEL 
Well Collection aam~le PPB PPB PPB PPB PPB PPB PPB PPB 
name date num er 38/38"• 6/68 18/. 68/. 68/. 6/68• 18/. 11!1/. 

2-W6-2 87SEP89 (38 (6 (18 17788 17401 (6 (18 (1111 
~ 2-W7-1 87SEP89 (38 (6 (10 166"8 13201 14 ts 28 
~ 2-W7-2 87SEP89 (38 (6 (1111 13201 14001!1 (6 f9 18 
\0 2-W7- 3 16SEP89 212 (6 (18 1168" 11601 164 (18 16 

2-W7-4 13SEP89 (38 (6 (18 17201 17801 6 (11!1 16 
2-W7-6 88SEP89 (3" (6 (10 1348" 13401 (6 19 16 
2-W7-6 08SEP89 . 104< 8> 32 149"" 681Cb) f8 31Cb) 
2-W8-1 12SEP89 (38 (6 (18 14308 13908 (6 (11 13 
2-W9-l 11SEP89 (31 (6 (18 16000 16601 14 (18 33 
2-Wl8-13 13SEP89 62 (6 (18 12201!1 11801!1 8 (U, 33 

13SEP89 1 63 (6 (18 1188" 1148" 8 (11 36 
2-Wl8-l• 16SEP89 41 (6 (11 11608 1178" 6 (11 19 

Duplicate FNICKEL NITRATE POTASUM RADIUM RU-106 SILICON FSILICO SODIUM 
Well Collection aam~le PPB PPB PPB PCI/L PCI/L PPB PPB PPB 
name date num er 18/. 600/•68"8 100/ . 1/6 172.6/Hr 61!1/ . 68/ . 201!1/ . 

2-W6-2 87SEP89 18 24601!1 3621!1 .148 •-28 . 6 19901!1 19201!1 10600 
2-W7-1 87SEP89 22 •30"" •340 .191 • -1• . 8 21701 18100 9770 
2-W7-2 87SEP89 18 •21!101!1 2670 . 268 •63 18701!1 19601!1 8180 
2- W7-3 16SEP89 (18 32"" 6360 • -126 •-2.96 281"" 21400 18600 
2-W7-4 13SEP89 (18 7•0"8 3811!1 .363 •-6.23 17•01!1 17200 8690 
2-W7-6 08SEP89 (18 •60"8 3478 • . 841!14 •-36 . 9 17001 169"" 9220 
2-W7-6 88SEP89 . 6901!1 6880<b> 7 . 72 •-2 . 33 633ee<b> . 86601!1 Cb) 
2-W8-1 12SEP89 (18 30000 •180 .216 •26 . 2 207"" 20100 9990 
2-W9-l 11SEP89 21 2"301 60H .288 •26 . 1 18308 18601!1 11300 
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TABLE 4. 11. (contd) 

Duplicate FNICKEL NITRATE POTASUM RADIUM RU-106 SILICON FSILICO SODIUM 
Well Collection ••mel• PPB PPB PPB PCI/L PCI/L PPB PPB PPB 
name date num er 18/. 600/46080 180/. 1/6 172.6/30r 60/. 60/. 280/ . 

2-W10-13 13SEP89 26 7780 4188 . 328 •39 . 6 23000 2208" 11u,8 
13SEP89 1 70 7700 3990 . 414 2218" 2138" 10608 

2-W10-14 16SEP89 (18 2048" 4830 . 194 •62 . 2 2138" 2168" 16900 

Duplicate FSODIUM STRONUM SULFATE TC TC-99 TETRANE TITAN TRITIUM 
Well Collection ••me l• PPB PPB PPB PPB PCI/L PPB PPB PCI/L 
name date num e r 208/. 18/ . 608/268"8"• 18"8/ . 16/900r 6/6 6"/ . 600/20008 

2-W6-2 87SEP89 18•8" 261 26708 2728" 86.9 113 (60 14300 
2-W7-1 87SEP89 8•78 198 68"00 2268" 8 . 22 (6 (60 •-39.3 
2-W7-2 87SEP89 8728 162 60008 227"8 •6.41 (6 (68 •-60.9 
2-W7-3 16SEP89 18300 163 23008 274"8 •-8.647 (6 (60 •136 
2-W7-4 13SEP89 86•0 249 31000 226"8 68.6 189 (60 461 
2-W7-6 88SEP89 9208 171 28008 2308" 26.6 29 (60 277 
2-W7-6 08SEP89 493(b) 36000 308"0 •-8.742 (6 263(&) 914 
2-W8-1 12SEP89 fHH 196 48080 238"8 12 . 8 (6 (68 •112 
2-W9-1 11SEP89 11708 191 6208" 21808 •3 . 96 (6 (68 266 

.i,. 2-W18-13 13SEP89 18908 173 22208 23300 17 . 3 18 (60 286 
13SEP89 1 10400 167 22208 . 12 (60 

lTI 2-W10-14 16SEP89 16800 178 23800 262"8 • . 938 (6 (60 •173 0 

Duplicate TURBID u VANADUM FVANADI ZINC FZINC 
Well Collection ••me ' · NTU PCI/L PPB PPB PPB PPB 
name date num er .18/1 . 68/600d 6/. 6/ . 6/6000• 6/6000• 

2-W6-2 87SEP89 .61118 1.11 21 22 (6 (6 
2-W7-1 07SEP89 .600 .480 27 26 16 (6 
2-W7-2 07SEP89 1.28 .712 23 21 (6 (6 
2-W7-3 16SEP89 2 1.81 21 22 29 24 
2-W7-4 13SEP89 .81118 1.48 24 26 11 21 
2-W7-6 88SEP89 . e08 < > 1.18 ( > 22 24 18 17 
2-W7-6 88SEP89 21118 8 7.67 8 64 (b) 175 <b> . 
2-W8-1 12SEP89 1.38 . 684 28 28 14 12 
2-W9- 1 11SEP89 3 . 884 18 21 12 (6 
2-WUl-13 13SEP89 1.18 . 699 30 29 16 9 

13SEP89 1 . 492 34 28 22 839 
2-W18-14 16SEP89 .79" . 699 33 36 9 6 
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TABLE 4. 11 . (contd) 

The column head•r• conalat of : Conatltuent Name 
Analya i s Unit• 

Contractual D•tectlon Limit/Drinking Water Standard(aufflx) 

Suffix 
none - based on Haximum Contaminant Levels in 40 CFR Part 141, 

r -
p -
• -
d -
w -

National Primary Drinking Yater Regulations 
based on National Interim Primary Drinking Water Regulations, 
Appondlx IV, EPA-670/9-76-UOl 
hased on proposod Maximum Contaminant Level Goals In 6~ FU 46936 
based on Secondary Maximum Contaminant L•vela given In 40 CFR Part 1•3 
Hatlonal Secondary Drinking Water Regulation• 
based on Derived Concentration Guides, Draft DOE Ordor 51,00.xx , October 10, 1988 
based on additional Secondary Maximum Contaminant Levels given In 
WAC 248-64, Public Water Supplies 

Data Flaos 
< - Less than Contractual Dotoctlon Limit, reported a• Limit 
I - Less than Contractual Ootoctlon Limit, moasurod value r~porlod 
• - For radioactive constltuonta, reported value la I••• than 2-slgma error 

(a) Suspect data. The value aay be high due to the presence of suspended solids. 
(b) The analytical laboratory reported that the sample uas cloudy or contained 

particulates. The higher result for the unfiltered saaple (relative to the filtered 
saaaple) can be attributed to suspended solids. 
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TABLE 4.12. Constituent List and Summary of Sampling Results for the Low-Level Burial Grounds, WMA-4 
September 1989 

--------------- Conatltuent llat= Contamination Indicator Para-tera --------------------------------------

Conatltuent Detection Below Drink In~ Water Standard• 
Cod• Name Unit• Limit Sample, Detection Standar Agency Exceeded Fut I Name 

088 CO~LAB UMHO 32 8 7"" WDOE Conductivity, laboratory 
191 CO~FLD UMHO 1 29 0 7"" WDOE Specific conductance 
199 PHFIELD .100 29 0 8.6-8.6 EPAS pH, Field Measurement 
207 PH-LAB .8100 32 8 8.6-8.6 EPAS ~H, Laboratory Measur-nt 
C69 TOC PPB 2000 32 32 ••• otal organic carbon 
H42 TOXLDL PPB 10 32 6 Total Organic Halogen, Low Det. Level 

------------ Constituent Llat= Interim Primary Drinking Water Parameter• -----------------------------------

Constituent Detection Below Drinking Water Standard• 
Code Name Unlta Limit Sample• Detection Standard Agency Exceeded Full Name 

109 COLIFRM MPN 2.20 2 2 ••• 1 EPA Coliform bacteria 
111 BETA PCI/L 8 0 60 EPA Gross beta 
112 ALPHAHI PCI/L 4 1 16 EPA XXX Alpha, High Detection Level 
181 RADIUM PCI/L 1 3 6 EPA Radium 
A06 BARIUM PPB 6 8 10"" EPA Barium 
A07 CADMIUM PPB 2 7 18 EPA XXX Cadmium 
A08 CHROMUM PPB 10 8 68 EPA XXX Chromium 
A10 SILVER PPB 10 ••• 60 EPA SI Iver 
A20 ARSENIC PPB 6 ••• 60 EPA Arsenic 
A21 MERCURY PPB .100 ••• 2 EPA Mercury 
A22 SELENUM PPB 6 ••• 18 EPA Selenium 
A33 ENDRIN PPB .100 ••• .2"" EPA Endrl n 
A34 METHLOR PPB 3 ••• 100 EPA Methoxychlor 
A36 TOXAENE PPB 1 ••• 6 EPA Toxaph•n• 
A36 a-BHC PPB .100 ••• 4 EPA Alpha-BHC 
A37 b-BHC PPB .100 ••• 4 EPA Beta-BHC 
A38 g-BHC PPB .100 ••• 4 EPA Gamma-BHC 
A39 d-BHC PPB .100 ••• 4 EPA Oelta-BHC 
A61 LEADGF PPB 6 68 EPA XXX LHd (graphite furnace) 
C72 NITRATE PPB 600 8 46000 EPA XXX Nitrate 
C74 FLUORID PPB 600 6 4000 EPA Fluoride 
H13 2,4-0 PPB 2 8 ••• 100 EPA 

~::-tTP silvex HU 2,4,6TP PPB 2 8 ••• 10 EPA 
H20 FBARIUM PPB 6 8 1000 EPA Barfum, filtered 
H21 FCADMIU PPB 2 7 7 ••• 18 EPA Cadmium, filtered 
H22 FCHROMI PPB 10 7 8 68 EPA Chromium

1 
fl ltered 

H23 FSILVER PPB 10 7 7 ••• 68 EPA SI Iver, 1 ltered 
H37 FARSENI PPB 6 7 7 ••• 60 EPA Arsenic, filtered 
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TABLE 4,12, (contd) 

--- --------- Constituent Li st= Interim Primary Drinking Water Parameters ---------------- .------------------

Constituent Detection Below Dr i nkin~ Water Standards 
Code Name Units Limit Samples Detection Standar· Agency Exceeded Ful I Name 

H38 FMERCUR PPB .1ee 7 7 ••• 2 EPA Mercury, filtered 
H39 FSELENI PPB 6 7 7 ••• 18 EPA Seleniu•t filtered 
H41 FLEAD PPB 6 7 7 ••• 60 EPA Lead( fl tered 
H68 TURBID NTU .1ee 8 8 1 EPA XXX Turb dity 
P19 COLIMF PPB 1 8 6 ••• 1 EPA Collfor• (Membrane FIiter) 

-------------------- Constituent List= Water Quality Parameter• 

Constituent Detection Below Drinking Water Standards 
Code Name Uni ta Limit Samples Detection Standard Agency Exceeded Ful I Name 

' 
All SODIUM PPB 2"8 8 8 Sodium 
A17 MANGESE PPB 6 8 8 68 EPAS XXX Mangan••• 
A19 IRON PPB 3" 8 8 308 EPAS XXX Iron 
C67 PHENOL PPB 1" 8 8 ••• Phenol 
C73 SULFATE PPB 6'1JfiJ 8 8 260000 EPAS Sulfate 
C76 CHLORID PPB 60fiJ 8 8 260008 EPAS Chloride 

~ H24 FSODIUM PPB 20fiJ 7 . 8 Sodium, filtered 
u, H29 FMANGAN PPB 6 7 8 60 EPAS Mangan•••• filtered 
w H31 FIRON PPB 3" 7 • 308 EPAS Iron, f 11 tered 

H67 LPHENOL PPB lfiJ 8 8 ••• Phenol, low DL 

-------------- Constituent List= Site Specific and Other Constituent• 

Const i tuent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

010 CO-68 PCI/L 22.6 8 8 ••• 100 EPAR Cobalt-88 
024 CS-137 PCI/L 2fiJ 8 8 ••• 208 EPAR Ceaium-137 
834 RU-188 PCI/L 172.6 8 8 ••• 3" EPAR Ruthenlum-186 
104 u PCI/L .60fiJ 8 8 608 DOE Uranium 
108 TRITIUM PCI/L 60flJ 8 2 20008 EPA XXX Tritium 
197 TC-99 PCI/L 16 8 6 900 EPAR Technetlum-99 
AIIJl BERYLUM PPB 6 8 8 ••• Bery 111 um 
A03 STRONUM PPB 18 8 8 Strontluna 
A04 ZINC PPB 6 8 8 6008 EPAS Zinc 
A06 CALCIUM PPB 60 8 0 Calcluna 
A12 NICKEL PPB 10 8 8 . Nlckel 
A13 COPPER PPB 10 8 7 1308 EPAP Copper 
AH VANADUM PPB 6 8 8 Vanadiuna 
A16 ANTIONY PPB 108 8 8 ••• Antimony 
A16 ALUMNUM PPB 160 8 6 Aluminum 
A18 POTASUM PPB 100 8 8 Potassium 
A60 MAGNES PPB 60 8 8 Magnesium 
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TABLE 4.12 . (contd) 

-------------- Constituent List= Site Specific and Other Constituents -------------------------------------
Constituent Detection Below Drink In~ Water Standards Code Name Unlta Limit Sample• Detection Standar Agency Exceeded Ful I Name 

C76 PHOSPHA PPB 190" 8 7 Phosphate H16 TC PPB 1""" 8 e . Tota I carbon H18 FZINC PPB 6 7 e 6""9 EPAS Zinc fl ltered Hl9 FCALCIU PPB 6" 7 e Calcfum, filtered H26 FNICKEL PPB 1" 7 e Nickel, filtered H26 FCOPPER PPB 1" 7 7 ••• 13"8 EPAP Copper, filtered H27 FVANADI PPB 6 7 e Vanadium, filtered H28 FALUMIN PPB 16" 7 7 ••• Aluminum, filtered Hae FPOTASS PPB 1"" 7 8 Potaaaium, fl ltered H32 FMAGNES PPB 6" 7 8 Magnesium, filtered H33 FBERYLL PPB 6 7 7 ••• Beryllium, filtered H36 FSTRONT PPB 18 7 " Strontium, filtered H36 FANTIMO PPB 1"" 7 7 ••• Antimony, filtered H66 BROMIDE PPB 1""" 8 8 ••• Bromide H67 NITRITE PPB 1"0" 8 8 ••• Nitrite H86 FBORON PPB 18 7 " Boron, filtered H87 FCOBALT PPB 20 7 7 ••• Cobalt, fl ltered 
~ H88 FLITHIU PPB 18 7 7 ••• Lithium, filtered 
u, H89 FMOLY PPB "" 7 7 ••• Molfbdenum1 filtered 
~ H90 FSILICO PPB 60 7 " SIi con! filtered H91 FTIN PPB 38 7 7 ••• Tln, · fi tered H92 FTITAN PPB 68 7 7 ••• Titanium, filtered H93 FZIRCON PPB 6" 7 7 ••• Zirconium, filtered P81 BORON PPB 18 8 " Boron PflJ2 COBALT PPB 28 8 8 ••• Cobalt PflJ3 LITHIUM PPB 18 8 8 ••• Lithium Pfll4 MOLY PPB "" 8 8 ••• Molfbdenum PflJ6 SILICON PPB 68 8 8 SI I con PflJ6 TIN PPB 3" 8 8 ••• Tin Pfll7 TITAN PPB 68 8 8 ••• Titanium P88 ZIRCON PPB 6111 8 8 ••• Zirconium 

------------------ Constituent List= WAC 173-303-9906 Constituents ------------------------------------- ----
Constituent Detection Below Drink In~ Water Standards Code Name Units Limit Samples Detection Standar Agency Exceeded Ful I Name 

A61 TETRANE PPB 6 8 2 6 EPA XXX Carbon Tetrachloride by GC/MS A62 BENZENE PPB 6 8 8 ••• 6 EPA Benzene 
A64 METHONE PPB 18 8 6 . . Methyl ethyl ketone A66 TOLUENE PPB 6 8 8 ••• 20"" EPAP Toluene A67 1,1,1-T PPB 6 8 8 ••• 208 EPA 1,1,1-trichloroethane A68 1,1,2-T PPB 6 8 8 ••• 1,1,2-trlchloroethane A69. TRICENE PPB 6 8 7 6 EPA XXX Trlchloroethylene 



~ 
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TABLE 4.12 . (contd) 

------------------ Constituent Llat= WAC 173-383-9906 Conat i tuenta -----------------------------------------
Constituent Detection Be l ow Drlnkin~ Water Standards 

. Code Name Units Limit Sample• Detection Stander Agency Exceeded Ful I Name 

A70 PERCENE PPB 6 8 ••• Tetrachloroethylene 
A71 OPXYLE PPB 6 7 .... 8 EPAP Xtlene-o,p 
A80 CHLFORW PPB 6 .. 108 EPA C lorofor• 
A89 1,1-DlC PPB 6 8 ••• 1 , 1-dlchloroethane 
A98 1,2-DlC PPB 6 8 ••• 6 EPA 1,2-dlchloroethane 
A91 TRANOCE PPB 6 8 ••• 78 EPAP Trana-1,2-dlchloroethene 
A93 METHYCH PPB 6 7 Methylene Chloride 
813 VlNYIDE PPB 10 8 ••• 2 EPA Vi nyl chloride 
BU M-XYLE PPB 6 8 ••• .... 8 EP:..:P Xylene-ra 
861 12-dben PPB 18 8 ••• 1,2-dlchlorobenzene 
862 13-dben PPB 10 8 ••• 1 , 3-dichlorobenzene 
863 U-dben PPB 18 ••• 76 EPA ~-D l chlorobenzene 
889 HEXCBEN PPB 18 8 ••• exachlorobenzene 
C26 PENTCHB PPB 10 ••• Pentachlorobenzene 
C37 TETRCHB PPB 10 ••• 1,2, .. ,6-tetrachlorobenzene 
CO TRlCHLB PPB 18 ••• 1,2 , .. -trlchlorobenzene 
C6 .. HEXACHL PPB 18 ••• Hexachlorophene 
C66 NAPHTHA PPB 18 ••• Naphthalene 
C66 123TRl PPB 10 ••• 1,2,3-trlchlorobenzene 
C68 136TRl PPB 18 ••• 1,3,6-trlchlorobenzene 
C69 123HE PPB 18 ••• 1 , 2,3, .. -tetrachlorobenzene 
C60 1236TE PPB 10 ••• 1,2,3,6-tetrachlorobenzene 
C79 KEROSEN PPB 10008 ••• Keroaene 
C80 AMMONIU PPB 60 ••• Ammo.n I u,a I on 
C87 CITRUSR PPB 1000 ••• Citrus red 
H16 2, .. ,6-T PPB 2 8 ••• 2 , .. ,6-T 
H68 HEXONE PPB 10 8 ••• Methyl Iaobutyl Ketone 
101 ACETONE PPB 10 6 Acetone bt VOA 
121 TRIBUPH PPB UJ 8 ••• Tributylp oaphoric Acid 
128 TAF PPB 10 8 ••• Tetrahydrofuran 
L63 UDBEN PPB 6 8 ••• 76 EPA p-Dichlorobenzene 
L6 .. CHLROB PPB 18 8 ••• 60 EPAP Chlorobenzene (by ABN) 

••• - lndlcete• al l ••mplea were reported•• below contractual detection ll mlta 
xxx - Indica t e• that Drinking Water St•nJarJ s wore exc•eded 
EPA - based on Naxi - Conta• inant Levels in 40 CFR Part 141 

National Pri• ary Qrinking Yater Regulations • 
EPAR - based on National Interim Primary Dr inking Wator Regulatlona, 

Appendix IV , EPA-670/9-76-003 
EPAP - ba~ed on proposed Maximum ContamlnanL Lev•I Goal • In 60 FR .. 6938 
EPAS - based on Secondary Mexlmum Contaminant Level a given In •O CFR Part 1•3 

tlat i onal Secondary Drinking Wator Regul at ion• 
DOE basod on D•r lv•d Concentrat.lc.n Guhlu11 , Draft DOE Order 5400.xx, October 10, 1988 
'ilOOE - ba:sed on addltlonal Secondary Maxlmurn Contaminant Lev•I• given In 

WAC 2•8-6•, Public Water Suppllea 
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TABLE 4.13 . Constituents with at Least One Detected Value for the Low-Level Buri al Grounds, WMA-4 
September 1989 

Contamination Indicator Parameters 

Dupl lcate CONOFLD COl'IDLAB PH-LAB PHFIELD TOC TOXLDL Well Col lect l on aamtle UMHO UMHO PPB PPB name date num er 1/700r, ./780w . 01/6.6-8 . 6• . 18/6 . 6-8 . 6• 2080/ . 10/ . 
2-W16-16 12SEP89 261 268 8 7 . 94 f488 499 12SEP89 1 263 268 8 7 . 99 f600 39" 12SEP89 2 262 268 8 7 . 96 f9"8 633 12SEP89 3 263 268 8 7 . 98 f6"" 44" 2-W16-16 22SEP89 698 643 7 . 9" 7.88 f7"" 637" 22SEP89 1 697 643 7.9" 7 . 86 f80" 618" 22SEP89 2 696 641 7 . 9" 7 . 83 f9"" 633" 22SEP89 3 698 627 7.8" 7 . 83 f6"" 462" 2-W16-17 27SEP89 437 414 7.8" 7.68 f19"" f8 27SEP89 1 413 7 . 8" 113"" 12 27SEP89 2 413 7 . 8" 160" 14 27SEP89 3 413 7 . 8" . f1300 18 2-W16-18 26SEP89 386 389 7 . 90 7 . 86 f4"0 1160 26SEP89 1 386 39" 7.90 7.84 f8"8 1170 

""" 26SEP89 2 378 39" 7.9" 7 . 84 f600 1190 
c.n 26SEP89 3 382 388 7 . 90 7.84 f11"0 1140 

°' 2-W18-21 12SEP89 234 230 7 . 90 7 . 68 f6"" 106 12SEP89 1 233 231 7.90 7 . 70 f600 111 12SEP89 2 233 232 7 . 90 7.72 f600 120 12SEP89 3 233 232 7 . 90 7.72 f700 107 2-W18-22 22SEP89 337 364 8 7.82 f60" f6 22SEP89 1 337 363 8 7.82 f300 f2 22SEP89 2 337 363 8 7.82 f200 fl 22SEP89 3 338 367 8 7 . 81 f600 12 2-W18-23 22SEP89 296 263 7 . 80 7.93 f600 476 22SEP89 1 294 266 7.90 7 . 93 f600 616 22SEP89 2 291 266 7 . 90 7 . 93 f300 616 22SEP89 3 289 267 8 7.94 f600 48" 2-W18-24 26SEP89 268 276 7 . 90 8.07 f780 624 26SEP89 1 264 277 7 . 98 8 . 03 f600 642 26SEP89 2 263 277 7 . 90 8 . 01 f6"0 676 26SEP89 3 262 276 7 . 98 7.99 f4"0 6UJ 
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TABLE 4. 13. (contd) 

Dupl icat.e FLUORID FCHROMI FMANGAN FPOTASS FSTRONT ACETONE ALPHAHI ALUMNUM 
Well Collection aamtl• PPB PPB PPB PPB PPB PPB PCI/L PPB 
name date num er 6""/4908 19/69 6/69• 198/. 18/. 18/. 4/16 168/. 

2-W16-16 12SEP89 <6"" (18 (6 3299 99 (18 3 . 39 (161/J 
2-W16-18 22SEP89 798 (19 (6 668" 282 (18 1.74 (161/J 
2-W16-17 27SEP89 (688 . 23 1. 73 338 (a) 
2-W16-18 26SEP89 788 28 8 4188 148 22 • • 987 (168 
2-W18-21 12SEP89 (688 (18 (6 3239 92 (18 21.6 (168 
2-W18-22 22SEP89 (688 (19 (6 4348 183 (18 1.I/J2 21/J2 
2-W18-23 22SEP89 (688 (18 (6 338" 11/J7 (18 1.'46 (161/J 
2-W18-24 26SEP89 81/J9 (19 (6 3478 187 28 1.87 (161/J 

Oup I icat.e BARIUM FBARIUM BETA BORON FBORON CADMIUM CALCIUM FCALCIU 
Wei I Collection aamtl• PPB PPB PCI/L PPB PPB PPB PPB PPB 
name date num er 8/1908 8/1""9 8/6" 18/. 18/. 2/18 6"/. 61/J/. 

2-W16-16 12SEP89 29 27 3."3 34 22 (2 2491/J8 237"" 
2-W16-18 22SEP89 84(b) 86 8.78 H 26 (2 688f1JI/J 681"" 
2-W16-17 27SEP89 78 8.I/J8 39(b) 49 386"" Cb) . 
2-W16-18 26SEP89 44 42 8.29 23 28 (2 32988 3291/J1/J 

""" 
2-W18-21 12SEP89 21 26 7.28 28 23 (2 2UI/JI/J 22408 . 2-W18-22 22SEP89 68 63 4 . 83 18 18 (2 3481/JI/J 3391/JI/J 

(Jl 2-W18-23 22SEP89 28 28 3 . 46 21 24 (2 2661/J1/J 2621/JI/J ....... 
2-W18-24 26SEP89 29 29 7.37 21 28 (2 2471/J8 2631/J8 

Dup I icat.e CHLFORM CHLORID CHROMUM CO-88 COPPER CS-137 IRON FIRON 
Well Collection aamtle PPB PPB PPB PCI/L PPB PCI/L PPB PPB 
name date num er 6/188 61/J8/268888a 18/68 22.6/181/Jr 18/UHp 28/21/J1/Jr 31/J/31/J8a 38/381/J 

2-W16-16 12SEP89 8 391/J1/J 28 •-2.12 (18 •4 . 88 162 (38 
2-W16-16 22SEP89 42 2201/J8 1:~(b) •-1.66 (18 •3.48 666 (31/J 
2-W16-17 27SEP89 f3 181/Jf1J8 •-8 . 366 69 <a> •-6 .63 4161/J (b) . 
2-W16-18 26SEP89 (6 4008 42 •-2.83 (18 •4. 71 363 168 
2-W18-21 12SEP89 f4 UI/JI/J 66 •-4 . 98 (18 •.441 431 32 
2-W18-22 22SEP89 (6 9008 186 •-8 . 189 (19 •-3.77 91/J6 33 
2-W18-23 22SEP89 7 331/J8 68 •2."7 (18 •1.99 318 (3f1J 
2-W18-24 26SEP89 17 4008 22 •-8. 40'4 (19 •2 . 88 11/Jl (30 
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TABLE 4.13 . (contd) 

Dupl lcate LEADGF MAGNES FMAGNES MANGESE METHONE METHYCH NICKEL FNICKEL Wei I Collection ••mcl• PPB PPB PPB PPB PPB PPB PPB PPB name date num e r 6/68 68/. 60/. 6/68• 18/. 6/ . 18/ . 18/ . 
2-Wl6-16 12SEP89 (6 7390 7088 6 (10 (6 17 (18 2-Wl6-18 22SEP89 (6 16700 18000 13 (10 (6 88 (10 2-Wl6-17 27SEP89 e2<•> 13100<b> U!J9 <b> (18 (6 71 2-Wl6-18 26SEP89 (6 10100 10100 19 18 (C ) 8 18 13 2-Wl8-21 12SEP89 (6 8470 8780 8 (1" (6 28 (10 2-Wl8-22 22SEP89 (6 12000 11700 17 11 (6 81 (10 2-Wl8-23 22SEP89 (6 7370 7210 8 (10 (6 38 (10 2-Wl8-24 26SEP89 (6 7690 7820 12 (10 (6 13 (10 

Duplicat e NITRATE OPXYLE PHOSPHA POTASUM RADIUM RU-108 SILICON FSILICO Well Col lectlon ••mc l• PPB PPB PPB PPB PCI/L PCI/L PPB PPB name date num e r 600/460"8 6/440p 1000/ . 100/ . 1/6 172.6/30r 60/ . 60/ . 
2-Wl6-16 12SEP89 16308 (6 (1008 3428 .177 •12 . 8 20300 19200 2-Wl6-18 22SEP89 87000 (6 (1000 6438(b) .236 •33 . 2 22400 22800 2-Wl6-17 27SEP89 16808 (6 1100<•> 6490 • • 8708 •-34 . 2 17800(b) . 2- Wl6-18 26SEP89 72008 8 (U!J00 4180 . 336 •-11 . 8 22000 22000 

~ 2-Wl8-21 12SEP89 2608 (6 (1000 3138 • . 104 •-10 . 2 18900 19600 . 2-Wl8-22 22SEP89 16808 (6 (1000 4620 .497 •-3 . 94 22400 21300 0, 2-Wl8-23 22SEP89 6808 (6 (1000 3630 .266 •-11 . 4 20400 20000 (X) 
2-Wl8-24 26SEP89 18708 (6 (1008 3360 •.00628 • - 17 . 8 22200 22900 

Dupl lcate SODIUM FSODIUM STRONUM SULFATE TC TC-99 TETRANE TRICENE Wei I Collection ••mc l• PPB PPB PPB PPB PPB PCI/L PPB PPB name date num er 200/. 208/. 10/ . 600/26"888• 1000/ . 16/900r 6/6 6/6 
2-Wl6- 16 12SEP89 19008 18100 104 14900 24000 •6 . 43 643 (6 2-Wl6-16 22SEP89 39900(b) 41800 264 67000 32000 11.9 7100 7 2-Wl6-17 27SEP89 24200 . 202,<b> 37000 32000 13 . 2 (6 (6 2-Wl6-18 26SEP89 23300 23700 147 20000 23000 10.1 189(d) (6 2-Wl8-21 12SEP89 18400 19300 89 14700 23000 • . 400 138 (6 2-Wl8-22 22SEP89 14000 13600 188 18000 28000 •2 . 48 (6 (6 2-Wl8-23 22SEP89 14200 13700 109 16000 22608 •2 . 19 611 (6 2-Wl8-24 26SEP89 18601 17100 106 19300 21008 • . 684 737 ( 6 

Duplicate TRITIUM TURBID u VANADUM FVANADI ZINC FZINC Well Col lectlon ••me'· PCI/L NTU PCI/L PPB PPB PPB PPB name date num er 608/20100 .10/1 • 60/600d 6/ • 6/. 6/6000• 6/ 6000• 
2-Wl6-16 12SEP89 287 2 . 10 3 . 17 31 29 21 17 2-Wl6-16 22SEP89 33700 1.70( > 2.01 26 24 8 6 2-Wl6-17 27SEP89 281 27 8 .893 22<b> . 842 Cb) 
2-Wl6-18 26SEP89 •17.8 3.21 .691 24 24 14 10 
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TABLE 4. 13 . (contd) 

Dupl lute TRITIUM TURBID u VANADUM FVANADI 
Wei I 
name 

Col lectlon aam[le PC I/L NTll PCI/L PPB 
date num er 6"0/2800'5 .1"/1 

2-Wl8-21 
2-Wl8-22 
2-Wl8-23 
2-W18-24 

12SEP89 
22SEP89 
22SEP89 
26SEP89 

389 
109'5 
616 

•219 

The colu•n header• conalat of : Conetltuent Name 
Analyah Unit. 

2 . u, 
3.6'5 
1.8" 
.60'5 

.60/6"ed 6/. 

24 
.876 
.988 
.709 

Contractual Detection Limit/Drinking Water Standard(aufflx) 

Suff Ix 
none - based on Naxi- Conta• inant Levels in 40 CFR Part 141, 

r -
p -
• -

Nationa l Pri• ary Drinking Yater Regulations 
baaed on National Interim Primary Dr inki ng Water Regulation•, 
Append ix IV, EPA-67'5/9-76-003 
based on propoaod Maximum Contaminant Level Goal• In 60 FR 46936 

PPB 
6/. 

32 29 
21 24 
26 26 
32 33 

d -
w -

baaed on Secondary Maximum Contaminant Level• given In 40 CFR Part 143 
National Secondary Drinking Water Regul atlona 
based on Derived Concentration Guldea , Draft DOE Order 5400.xx, Oc t ober 10, 1988 
based on addltlonal Secondary Maximum Contaminant Level• given In 
WAC 248-6•, Public Water Suppllea 

Data Flag• 
< - Losa than Contractual Dotoctlon Limit , reported aa Limit 
I - Les• than Contractual Detection Limit, measured value reported 
• - For radioactive constituent•, reported value le lea• than 2-algma error 

(a) Suspect data. The value aay be high due to the presence of suspended solids. 
(b) The analytical laboratory reported that the sWDple was cloudy or contained 

purticulates. The higher results for the unfiltered somple (relative to the 
filtered soaple) cun be attributed to suspended solids . 

(c) Suspect data . The reagent blank for the su• ple group showed approxi•ately equal 
n• ounts of this constituent as found in t he suiaple. 

(d) Suspect duta. lhe vuluc is inconsistent with historical data. The soi;iple container 
was not full, and the value may be low due to volatil h:ation of this constituent. 

ZINC FZINC 
PPB PPB 
6/6"""· 6/6"""· 

13 12 
36 16 
12 12 

7 11 



" 
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TABLE 4.14. Critical Mean Values for Indicator Parameter Data at 
the Low-Level Burial Gr(o~nds, Waste Management 
Area 1, September 1989 aJ 

Cons~it~6~t, Standard Critical 
Units n df tc Average Deviation Mean 

Conductivity in the 12 11 4.7244 271.29 45 .061 492 .87 
field, µmho/cm 

pH, field 12 11 5.1617 8.0294 0.1437 7. 2573 , 8.8014 

Total organ i c 12 11 4.7244 485 . 79 117 .62 1064 .2 
carbon, ppb 

Total organic 12 11 4. 7244 5.3958 2.5639 18.003 
halogens, ppb 

(a) Data collected September 1988 to August 1989 . Values calculated based on 
32 comparisons. 

(b) The following notations are used in this table : 
df = degrees of freedom (n-1). 
n = number of background replicate averages. 

tc = Bonferroni critical t-value for appropriate df and 32 comparisons . 

4.60 
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TABLE 4.15. Contamination Indicator Parameter Replicate Averages for the Low-Level Buri al 
Grounds, Waste Management Area 1, September Through December 1989 

Constituent Wei I Sample Rep I lc:ate Standard Coeff ic:lent 
Code Name Unlta Name Date Reps Average Deviation Minlmura Maximura of Variation 

088 CONDLAB umho 2-E28-26 07SEP89 .4 488 0 . 60 488 489 0.1 
2-E28-26 07NOV89 4 614 1.73 612 616 0.3 
2-E28-27 07SEP89 4 320 1.71 318 322 0.6 
2-E32-2 06SEP89 4 306 1.60 303 306 0 . 6 
2-E32-3 06SEP89 4 416 0 .00 416 416 0 . 0 
2-E32-4 08SEP89 4 427 1.91 426 429 0 . 4 
2-E33-28 12SEP89 4 273 1.26 272 276 0.6 
2-E33-29 07SEP89 4 301 0.60 300 301 0.2 
2-E33-30 07SEP89 4 304 1.29 302 306 0.4 

191 CONDFLD umho 2-E28-26 07SEP89 4 611 1.16 610 612 0.2 
2-E28-26 07NOV89 1 619 . 619 619 
2-E28-26 30NOV89 4 674 2 . 22 672 677 0 . 4 
2-E28-27 07SEP89 4 334 1.73 332 336 0 . 6 
2-E32-2 06SEP89 4 314 0 . 82 313 316 0 . 3 
2-E32-3 06SEP89 4 446 1.26 443 446 0.3 
2-E32-4 08SEP89 4 447 1.00 446 447 0.2 
2-E33-28 12SEP89 4 274 0 . 00 274 274 0.0 

""" 2-E33-29 07SEP89 4 299 1.41 298 301 0.6 
2-E33-30 07SEP89 4 300 2.22 297 302 0 . 7 

O'I ...... 
199 PHFIELD 2-E28-26 07SEP89 4 7.62 0 . 021 7.60 7.64 0 . 3 

2-E28-26 07NOV89 1 7.68 7 . 68 7 . 68 . 
2-E28-26 30NOV89 4 7 . 62 0 . 024 7.49 7.64 0.3 
2-E28-27 07SEP89 4 8.00 0.006 8.00 8.01 0.1 
2-E32-2 06SEP89 4 7 . 91 0 . 006 7.91 7 . 92 0.1 
2-E32-3 06SEP89 4 7 . 22 0 . 042 7.18 7 . 27 0.6 
2-E32-4 08SEP89 4 7 . 69 0.019 7.68 7 . 72 0.2 
2-E33-28 12SEP89 4 7.70 0.006 7.69 7.70 0.1 
2-E33-29 07SEP89 4 8.04 0 . 006 8.03 8 . 04 0.1 
2-E33-30 07SEP89 4 8.10 0.014 8.09 8 . 12 0.2 

207 PH-LAB 2-E28-26 07SEP89 4 7.60 o.oo 7.6 7.6 0.0 
2-E28-26 07NOV89 4 7.66 0.06 7.6 7 . 6 0 . 8 
2-E28-27 07SEP89 4 8.10 0.00 8.1 8.1 0.0 
2-E32-2 06SEP89 4 8 . 00 0 . 00 8.0 8.0 0 . 0 
2-E32-3 06SEP89 4 7 . 77 0 . 06 7 . 7 7 . 8 0 . 6 
2-E32-4 08SEP89 4 7.90 0 . 00 7 . 9 7 . 9 0 . 0 
2-E33-28 12SEP89 4 8 . 00 0.00 8.0 8 . 0 0.0 
2-E33-29 07SEP89 4 8 . 10 0.00 8.1 8 . 1 0.0 
2-E33-30 07SEP89 4 8.10 0.00 8 . 1 8 . 1 0.0 
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TABLE 4. 15 . (contd) 

Constituent Well Sample Rep I icate Standard Coefficient 
Code Name Units Name Date Reps Average Deviation Mi nimum Maximum of Variation 

C69 TOC ppb 2-E28-26 07SEP89 4 600 81.6 400 600 16 . 3 
2-E28-26 07NOV89 4 376 60 . 0 300 400 13 . 3 
2-E28-27 07SEP89 4 676 96 . 7 600 700 16 . 7 
2-E32-2 06SEP89 4 600 0 . 0 600 600 0 . 0 
2-E32-3 06SEP89 4 460 67 . 7 400 600 12 . 8 
2-E32-4 08SEP89 4 800 246 . 0 600 1,000 30 . 6 
2-E33-28 12SEP89 4 660 100.0 600 800 16 . 4 
2-E33-29 07SEP89 4 476 60.0 400 600 10.6 
2-E33-30 07SEP89 4 660 67.7 600 600 10.6 

H42 TOXLDL ppb 2-E28-26 07SEP89 4 0 . 00 4.08 - 3 6 
2- E28-26 07NOV89 4 4 . 00 2 . 16 1 6 64.0 
2-E28-27 07SEP89 4 4.00 4.66 - 2 8 113 . 7 
2-E32-2 06SEP89 4 4 . 60 3 . 32 1 9 73.7 
2-E32-3 06SEP89 4 6.00 2.16 3 8 36 . 0 
2-E32- 4 08SEP89 4 3.26 0 . 96 2 4 29 . 6 
2-E33-28 12SEP89 4 6.26 3 . 10 1 8 69 . 0 
2-E33-29 07SEP89 4 6 . 60 3 . 11 3 10 47.8 

.;,,. 2-E33- 30 07SEP89 4 6 . 76 4 . 67 2 13 67 . 8 
0) 

N 



- - -------

TABLE 4.16. Critical Mean Values for Indicator Parameter Data at 
the low-level Burial Gr(o~nds, Waste Management 
Area 2, September 1989 aJ 

Conductivity in the 8 7 
field, µmho/cm 

pH, field 8 7 

Total organic 8 7 
carbon, ppb 

Total organic 8 7 
halogens , ppb 

tc 

5. 7282 

6.4295 

5.7282 

5.7282 

Average 

275.09 

7.9763 

465.63 

3.9063 

Standard 
Deviation 

43 .325 

0.10283 

117. 21 

1.4635 

Critical 
Mean 

538.32 

7.275, 8.6775 

1177 .8 

12.798 

(a) Data collected September 1988 to August 1989 . Values calculated based 
on 28 comparisons . 

(b) The following notations are used in this table : 
df = degrees of freedom (n-1). 
n = number of background replicate averages. 

tc = Bonferroni critical t-value for appropriate df and 28 comparisons . 

4.63 
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TABLE 4.17. Contamination Indicator Parameter Replicate Averages for the Low-Level Burial 
Grounds, Waste Management Area 2, September 1989 

Constituent Well Sample Rep I lcate Standard Coefficient 
Code Name Unit• Name Date Reps Average Deviation Minimum Maximum of Variation 

088 CONOLAB umho 2-E27-8 08SEP89 4 341 0.6 341 342 0.1 
2-E27-9 06SEP89 4 338 1.0 337 339 0 . 3 
2-E27-10 06SEP89 4 261 0.6 261 262 0.2 
2-E34-2 06SEP89 4 463 0.6 462 463 0.1 
2-E34-3 07SEP89 4 294 0.6 293 294 0.2 
2-E34-6 06SEP89 4 496 2.6 492 498 0.6 
2-E34-6 06SEP89 4 442 0.6 441 442 0.1 

191 CONOFLD umho 2-E27-8 08SEP89 4 349 0.6 348 349 0.2 
2-E27-9 06SEP89 4 342 0.6 341 342 0.2 
2-E27-10 06SEP89 4 263 0.6 262 263 0.2 
2-E34-2 06SEP89 4 486 1.0 483 486 0.2 
2-E34-3 07SEP89 4 290 1.3 288 291 0.4 
2-E34-6 06SEP89 4 617 2.0 614 618 0.4 
2-E34-6 06SEP89 ... 460 4.1 446 466 0.9 

199 PHFIELD 2-E27-8 08SEP89 4 7.82 0.006 7.81 7.82 0.1 
2-E27-9 06SEP89 4 7 . 80 0 . 000 7 . 80 7 . 80 0 . 0 

~ 2-E27-10 06SEP89 4 8.02 0.008 8 . 01 8.03 0.1 

°' 
2-E34-2 06SEP89 4 7.99 0.013 7 . 97 8.00 0 . 2 

~ 2-E34-3 07SEP89 4 8.00 0.006 7.99 8 . 00 0 . 1 
2-E34-6 06SEP89 4 8.07 0 . 006 8.06 8.07 0.1 
2-E34-6 06SEP89 4 8.10 0.032 8.07 8.14 0 . 4 

207 PH-LAB 2-E27-8 08SEP89 4 7.98 0.06 7.9 8.0 0.6 
2-E27-9 06SEP89 4 7.90 0.00 7 . 9 7.9 0.0 
2-E27-10 06SEP89 4 8.06 0.06 8 . 0 8.1 0.7 
2-E34-2 06SEP89 4 8.00 0.00 8 . 0 8 . 0 0.0 
2-E34-3 07SEP89 4 8.10 0.00 8 . 1 8.1 0.0 
2-E34-6 06SEP89 4 8.00 0 . 00 e.o 8.0 o.o 
2-E34-6 06SEP89 4 8.00 0.00 8 . 0 8.0 o.o 

C69 TOC ppb 2-E27-8 08SEP89 4 626 126 400 700 24.0 
2- E27-9 06SEP89 -4 460 68 400 600 12 . 8 
2-E27-10 06SEP89 4 660 191 400 800 34.8 
2-E34-2 06SEP89 4 326 60 300 400 16.4 
2-E34-3 07SEP89 4 460 68 400 600 12.8 
2-E34-6 06SEP89 4 460 129 300 600 28.7 
2-E34-6 06SEP89 4 476 60 400 600 10.6 

H42 TOXLDL ppb 2-E27-8 08SEP89 4 3.60 1.91 2 6 64.7 
2-E27-9 06SEP89 4 2.26 0 . 96 1 3 42.6 
2-E27-10 06SEP89 4 3.26 2 . 87 1 7 88.4 
2-E34-2 06SEP89 4 4.26 2 . 63 2 8 61.9 
2-E34-3 07SEP89 4 4.60 2.38 3 8 62.9 
2-E34-6 06SEP89 4 3.76 1.71 2 6 46 . 6 
2-E34-6 06SEP89 4 2.76 4.36 -1 9 168 . 2 



TABLE 4.18. Critical Mean Values for Indicator Parameter Data at 
the Low-Level Burial Gr(o~nds, Waste Management 
Area 3, September 1989 aJ · 

Cons~it1,16r;it, 
Un, ts l J 

Conductivity in the 
field, µmho/cm 

pH, field 

Total organic 
carbon, ppb 

Total organic ( ) 
halogens , ppb c 

JL df .J;£_ Average 

12 11 4.923 313.0 

12 11 5.369 7.76 

12 11 4.923 329.2 

12 11 4.923 25 .9 
11 10 5. 114 14 .1 

Standard 
Deviation 

33.88 

0.265 

84.50 

43 .34 
15.25 

Critical 
Mean 

486.7 

6.28, 9. 24 

762.2 

247 .9 
95 .5 

(a) Data col lected October 1988 to July 1989 . Values calculated based 
on 44 comparisons . 

(b) The following notations are used in this table: 
df = degrees of freedom (n-1). 
n = number of background replicate averages. 

tc = Bonferroni critical t-value for appropriate df and 
44 comparisons. 

(c) Second line for TOX is analysis without January 1989 data at 
well 299-Wl0-14. 

4.65 
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TABLE 4.19. Contamination Indicator Parameter Replicate Averages for the Low-Level Buri al 
Grounds , Waste Management Area 3, September Through November 1989 

Constituent Well Sample Rep I lcate Standard Coefficient 
Code Name Units Name Date Reps Average Deviation Mi n i mum Maximum of Variation 

088 CONDLAB umho 2-W6-2 07SEP89 4 406 4 . 66 399 410 1.1 
2-W7-1 07SEP89 4 384 1.73 381 386 0.6 
2-W7-2 07SEP89 4 283 1.60 281 284 0 . 6 
2-W7-3 16SEP89 4 306 2.36 302 307 0.8 
2-W7-4 13SEP89 4 461 1.00 469 461 0.2 
2-W7-6 08SEP89 4 .360 1.29 368 361 0.4 
2-W7-6 08SEP89 4 347 6.61 338 364 1.9 
2-W8-1 12SEP89 4 396 2.83 394 400 0 . 7 
2-W9-1 11SEP89 4 393 4.79 389 399 1.2 
2-Wl0-13 13SEP89 4 341 0 . 00 341 341 0.0 
2-Wl0-14 16SEP89 4 346 2.22 343 348 0.6 

191 CONDFLD umho 2-W6-2 07SEP89 4 •06 1.00 •04 406 0.2 
2-W7-1 07SEP89 4 388 1.29 386 389 0.3 
2-W7-2 07SEP89 4 282 0.96 281 283 0.3 
2-W7-3 16SEP89 4 302 4 . 99 298 309 1. 7 

-"" 2-W7-4 13SEP89 4 466 0 . 68 •64 466 0 . 1 
m 2-W7-4 20NOV89 4 491 0.60 490 491 0 . 1 
m 2-W7-6 08SEP89 4 370 2.16 368 373 0.6 

2-W7-6 20NOV89 • 382 1.29 380 383 0 . 3 
2-W7-6 08SEP89 4 42• 1.26 •22 426 0.3 
2-W8- 1 12SEP89 4 396 1.91 393 397 0.6 
2-W8-l 20NOV89 4 437 1. 73 436 438 0.4 
2-W9-1 11SEP89 4 376 0.82 374 376 0.2 
2-Wl0-13 13SEP89 4 341 0 . 60 341 342 0 . 1 
2-Wl0-13 20NOV89 4 376 0.68 374 376 0.2 
2-Wl0-14 16SEP89 4 347 0 . 82 346 348 0 . 2 

199 PHFIELD 2-W6-2 07SEP89 4 7.98 0.008 7 . 97 7.99 0.1 
2-W7-1 07SEP89 4 7.91 0.008 7 . 90 7.92 0 . 1 
2-W7-2 07SEP89 4 8.17 0.024 8 . 14 8 . 19 0.3 
2-W7-3 16SEP89 • 8.10 0.079 8 . 03 8.21 1.0 
2-W7-4 13SEP89 4 7 . 78 0 . 010 7 . 77 7.79 0.1 
2-W7-4 20NOV89 • 8 . 27 0 . 012 8 . 26 8 . 28 0.1 
2-W7-6 08SEP89 • 7.89 0.010 7 . 88 7.90 0.1 
2-W7-6 20NOV89 4 8.19 0 . 014 8.18 8.21 0 . 2 
2-W7-6 08SEP89 • 9.16 0.008 9 . 1• 9.16 0.1 
2-W8-1 12SEP89 • 7.8• 0.006 7 . 83 7 . 84 0 . 1 
2-W8-1 20NOV89 • 8.12 0.033 8 . 09 8.16 0 . 4 
2-W9-1 11SEP89 • 8.27 0.013 8 . 26 8 . 28 0.2 
2-Wl0-13 13SEP89 • 7.68 0.017 7 . 66 7.70 0 . 2 
2-Wl0-13 20NOV89 • 8.17 0.032 8 . 1• 8.21 0.4 
2-WlO-l• 16SEP89 • 7.91 0.006 7 . 91 7.92 0.1 
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TABLE 4.19 . (cont d) 

Const i tuent Wei I Sample Rep I lcate Standa r d Coeff i c ient 
Code N•me Un i ts Name D•t e Reps Aver•9e Devi •t l on Mlnl111u111 M•xl•u111 of V•rl•tion 

207 PH-LAB 2- W6-2 07SEP89 • 7 . 93 0 . 06 7 . 9 8 . 0 0 . 6 
2- W7-1 07SEP89 • 7 . 83 0 . 06 7 . 8 7 . 9 0 .6 
2- W7-2 07SEP89 • 8 . 00 0 . 00 8 . 0 8 . 0 0 . 0 
2- W7 - 3 16SEP89 • 8.00 0 . 00 8 . 0 8 . 0 0.0 
2-W7 - 4 13SEP89 • 7 . 90 0 . 00 7 . 9 7 . 9 0.0 
2-W7-6 08SEP89 • 7 . 90 o.oo 7 . 9 7 . 9 0 . 0 
2-W7-6 08SEP89 • 8 . 68 0 . 06 8 . 6 8 . 7 0.6 
2- W8 - 1 12SEP89 • 7.93 0 . 06 7 . 9 8 . 0 0.6 
2-W9-l 11SEP89 • 8 . 10 0 . 00 8 . 1 8 . 1 0 . 0 
2- Wl0-13 13SEP89 • 7 . 90 0 . 00 7 . 9 7 . 9 0.0 
2- Wl0-14 16SEP89 • 7 . 80 0.00 7 . 8 7 . 8 0.0 

C69 TDC ppb 2-W6-2 07SEP89 • 400 0 •00 400 o.o 
2- W7-1 07SEP89 • 260 68 200 300 23 . 1 
2- W7-2 07SEP89 • 426 96 300 600 22.6 
2-W7-3 16SEP89 • 660 191 •00 800 34 . 8 
2-W7-4 13SEP89 • 600 283 •00 1 , 000 •7 . 1 
2 - W7-6 08SEP89 • 926 320 700 1,400 34 . 6 

""" 2-W7-6 20NOV89 • 660 173 •00 800 31.6 . 
O'I 2-W7-6 08SEP89 • 700 183 600 900 26 . 1 
......, 2-W8- 1 12SEP89 • 876 •60 600 1,600 61.• 

2- W8-1 20NOV89 • 326 60 300 400 16 .• 
2-W9-1 11SEP89 • 660 100 •00 600 18 . 2 
2-Wl0-13 13SEP89 • 2 , 180 1 , 040 1,300 3 , 600 •7 . 7 
2-Wl0-13 20NOV89 • 360 68 300 400 16 . 6 
2-Wl0-14 16SEP89 • 600 216 300 800 43 . 2 

H42 TOXLDL ppb 2-W6-2 07SEP89 • 87.80 12 . 30 70 96 14 . 0 
2-W7-1 07SEP89 • 6 . 00 2 . 31 3 7 46 . 2 
2-W7-2 07SEP89 • • . 76 2 . 06 2 7 43.4 
2-W7-3 16SEP89 • 6.00 6 . 36 -1 10 107 . 1 
2- W7-4 13SEP89 • 171.00 26 . 00 148 206 16 . 3 
2-W7-4 20NOV89 • 181 . 00 29 . 10 143 211 16 .1 
2-W7-6 08SEP89 • 27 . 30 2 . 63 26 30 9 . 7 
2-W7-6 08SEP89 • • . 26 1.71 2 8 40 . 2 
2-WS-1 12SEP89 • 6.26 2 . 63 3 8 60 . 1 
2- W9- 1 11SEP89 • 8 . 60 3 . 87 6 14 46 . 6 
2-Wl0-13 13SEP89 • 20 . 60 • . 63 16 27 22 . 0 
2-Wl0-14 16SEP89 • 2 . 60 1.00 2 4 40 .0 



TABLE 4.20. Critical Mean Values for Indicator Parameter Data at 
the Low-Level Burial Gr(o~nds, Waste Management 
Area 4, September 1989 aJ 

Cons~it~6~t, Standard Critical 
Units n df tc Average Deviation Mean 

Conductivity in the 15 14 4.3829 364 . 98 111.25 868 .6 
field, µmho/cm 

pH, field 15 14 4.7465 7. 5303 0.42984 5.4232, 9.6375 

Total organic 15 14 4.3829 565 388 .31 2322 .8 
carbon, ppb 

Total organic 15 14 4.3829 1596 .8 1885.1 10,130 
halogens, ppb 

(a) Data collected October 1988 to July 1989 . Values cal culated based on 
32 comparisons. 

(b) The foJlowing notations are used in this table: 
df = degrees of freedom (n-1) . 
n = number of background replicate averages . 

tc = Bonferroni critical t-value for appropriate df and 32 comparisons . 

4.68 
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TABLE 4.21. Contamination Indicator Parameter Replicate Averages for the Low-Level Burial 
Grounds, Waste Management Area 4, September 1989 

Const i tuent Wei I Samp le Rep I ic:ate Standard Coeffic ient 
Code Name Un l ta Name Date Reps Aver-age Deviat i on Mlnlfflum Maximum of Variation 

088 CONDLAB umho 2-Wl6-16 12SEP89 4 288 o.oo 288 288 0.0 
2-Wl6-18 22SEP89 4 839 7.72 827 843 1.2 
2-Wl6-17 27SEP89 4 413 0 . 60 413 41• 0.1 
2-Wl6-18 26SEP89 4 389 0 . 98 388 390 0 . 2 
2-Wl8-21 12SEP89 4 231 0.98 230 232 0 . 4 
2-W18-22 22SEP89 4 364 1.89 363 367 0 . 6 
2-Wl8-23 22SEP89 4 266 1.83 263 267 0.8 
2-Wl8-24 26SEP89 4 277 0 . 68 278 277 0.2 

191 CONDFLD umho 2-W16-16 12SEP89 4 282 0.98 281 283 0 . 4 
2-W16-18 22SEP89 4 697 1. 41 696 698 0.2 
2- Wl6-17 27SEP89 1 437 . 437 437 
2-Wl6-18 26SEP89 4 383 3 . 32 378 386 0 . 9 
2-W18-21 12SEP89 4 233 0.60 233 234 0.2 
2-Wl8-22 22SEP89 4 337 0.60 337 338 0.1 
2-Wl8-23 22SEP89 4 293 3 . 11 289 298 1.1 
2-Wl8-24 26SEP89 4 264 2 . 83 262 268 1.0 

.i,. 199 PHFIELD 2-Wl6-16 12SEP89 4 7 . 97 0.024 7 . 94 7.99 0.3 . 2-Wl6-18 22SEP89 4 7 . 86 0 . 024 7 . 83 7.88 0.3 
0-, 2-Wl6-17 27SEP89 1 7 . 68 7 . 68 7.68 
\0 2-Wl6-18 26SEP89 4 7 . 86 0 . 010 7.84 7.88 0.1 

2-Wl8-21 12SEP89 4 7 . 71 0 . 019 7.88 7 . 72 0.2 
2-Wl8-22 22SEP89 4 7 . 82 0.006 7 . 81 7 . 82 0.1 
2-W18-23 22SEP89 4 7 . 93 0 . 006 7.93 7.94 0 .1 
2-Wl8-24 26SEP89 4 8 .03 0.034 7.99 8.07 0.4 

207 PH-LAB 2-Wl6-16 12SEP89 4 8 . 0 0.00 8 . 0 8 . 0 0.0 
2-Wl6-18 22SEP89 4 7 . 9 0 .06 7 . 8 7 . 9 0.8 
2-Wl6-17 27SEP89 4 7 . 8 0.00 7 . 8 7 . 8 0.0 
2-Wl6-18 26SEP89 4 7 . 9 0.00 7 . 9 7.9 0 . 0 
2-Wl8-21 12SEP89 4 7 . 9 o.oo 7 . 9 7 . 9 0.0 
2-Wl8-22 22SEP89 4 8 . 0 0 . 00 8 . 0 8 . 0 0 . 0 
2-Wl8-23 22SEP89 4 7.9 0 . 08 7.8 8 . 0 1.0 
2-Wl8-24 26SEP89 4 7.9 0.00 7.9 7 . 9 0 . 0 

C89 TOC ppb 2- Wl6-16 12SEP89 4 800 218 400 900 38 . 0 
2-Wl6-18 22SEP89 4 760 129 800 900 17.2 
2-Wl6-17 27SEP89 4 1,600 283 1,300 1,900 18.9 
2-Wl6-18 26SEP89 4 700 318 400 1,100 46 . 2 
2-Wl8-21 12SEP89 4 800 82 600 700 13.8 
2-Wl8-22 22SEP89 4 400 183 200 800 46 .8 
2-Wl8-23 22SEP89 4 476 128 300 800 28.6 
2-Wl8-24 26SEP89 4 626 128 400 700 24.0 

H42 TOXLDL ppb 2-Wl6-16 12SEP89 4 488 83 . 3 390 633 13 .8 
2-Wl6-18 22SEP89 4 6,130 348 . 0 4 , 820 6,370 8.8 
2-Wl6-17 27SEP89 4 13 4 . 2 8 18 32 . 0 
2-W16-18 26SEP89 4 1 , 180 22 . 2 1 , 140 1,190 1.9 
2-W18-21 12SEP89 4 111 8 . 7 106 120 8 . 0 
2-Wl8-22 22SEP89 4 3 1. 7 1 6 89 . 3 
2-Wl8-23 22SEP89 4 497 21.4 478 616 4.3 
2-Wl 8-2'6 26SEP89 ~ 613 27 .8 678 3~2 4 . 8 





5.0 NONRADIOACTIVE DANGEROUS WASTE LANDFILL 
R. M. Fruland/F. N. Hodges 

Pacific Northwest Laboratory/Westinghouse Hanford Company 

The ground water beneath the Nonradioactive Dangerous Waste Landfill 
(NRDW) has been monitored by a RCRA interim-status well network since October 
1986. This project is currently in the indicator evaluation stage of moni
toring. A revised ground-water monitoring plan has been prepared for this 
landfill. 

The NRDW is centrally located on the Hanford Site, approximately 6 mi 
west of the Columbia River (Figure 1.1). The NRDW occupies approximately 
11 ,5 acres next to the Solid Waste Landfill (SWL) , whi ch covers about 
65 acres (Figure 5. 1); the only physical facilities serving these landfills 
are a perimeter fence and a mobile field office. From 1975 to 1985, the NRDW 
received containerized liquids and asbestos, which were placed in unlined 
trenches constructed on 46-ft ~enters (approximately 400 ft long, 14 ft wide 
at the base, and 15 ft deep). The SWL is still operating and has a separate 
ground-water monitoring program based on WAC 173-304 (for solid waste 
landfills). 

The NRDW interim characterization report (Weekes, Luttrell, and Fuchs 
1987) describes the site hydrogeology and NRDW monitoring network , which 
includes three upgradient wells and four downgradient wells (Figure 5.1). 
Two deep wells are completed above the Low Permeabi li ty Unit (Weekes et al. 
1987); five shallow wells are completed in approximately the top 15 ft of the 
unconfined aquifer. Wells 699-26-34, 699-26-35A, and 699-26-35C (deep) are 
upgradient wells; wells 699-25-33A (deep), 699-25-34A, 699-25-34B, and 
699-26-33 are downgradient wells. Figure 5.1 also shows wells in the SWL 
monitoring network. 

Planned sampl ing and analysis for the first quarter of FY 1990 included 
indicator parameters, which are determined semiannually, based on state 
regulations (Table 5.1 ) . 

Previous data have been statistically analyzed using the first year's 
data from upgradient wells, in accordance with 40 CFR 265.93(b), to determine 
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if contamination indicators in upgradient and downgradient wells have changed 
significantly from background conditions measured in upgradient wells. Thus 
far, no statistically significant impact to the ground water from past NRDW 
operations has been detected. 

An anomalous tritium value (2,600,000 pCi/L) has been reported for one 
well (699-25-34B) in the NRDW monitoring network. This well will be resam
pled in the second quarter to determine whether this result is erroneous, or 
reflects a change in the ground-water composition . 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Currently, no additional drilling or hydrologic characterization work 
(other than measurement of water levels) is planned at the NRDW . Pertinent 
site characterization information can be found in Weekes, Luttrell, and Fuchs 
(1987). 

WATER LEVELS 

Because of the very low (0 .0001) horizontal gradient in the immediate 
vicinity of the landfills, monthly water levels at the NRDW, SWL, and five 
nearby Hanford Site wells are being measured to augment the water levels 
measured just before sample collection. The water-level data indicate the 
gradient has not changed from what was previously determined. Measurements 
reported in Table 5.2 were collected at the time of sample collection; 
Table 5.3 water-level measurements were taken monthly. The data from the 
upgradient and downgradient wells are statistically indistinguishable and do 
not indicate or support any particular flow direction. Survey data for wells 
installed before 1986 are considered to be of lower quality than survey data 
for wells installed since 1987. Because of these differences in survey data 
and the low ground-water gradient, the ground-water flow direction is diffi
cult to determine. However, water-level measurements from wells in the 
vicinity, but outside the SWL and NRDW networks, indicate a general west-to
east ground-water flow direction (Weekes, Luttrell, and Fuchs 1987 ; 
Fruland et al. 1989). 
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WATER CHEMISTRY DATA 

Thi NRDW ground-water monitoririg wells were scheduled for sampling in 
October for those parameters listed in Table 5.4. In addition to indicator 
paramet ers, water samples were collected . and measured for turbidity, nitrate, 
and tritium. Because the analytical method used for nitrate automatically 
includes additional related anions, these results are reported in Table 5.4, 
along with the results for the other constituents. Constituents with at 
least one detected value are listed in Table 5.5. Tritium concentrations 
exceed the drinking water standard, but these concentrations are associated 
with waste discharges in the 2OO-East Area, not with NRDW operations. One 
tritium value is anomalously high: downgradient shallow well 699-25-34B has 
a reported value of 2,600 ,000 pCi/L, compared with values for surrounding 
shall ow network wells in the range of 241,000 to 275,000 pCi/L. 

Table 5.6 lists the replicate averages for indicator parameters, and 
Table 5.7 presents the statistical summary of field and laboratory results. 
The statistical method has been discussed in annual reports (Hall 1988; 
Fruland and Lundgren 1989). There continues to be no indication of ground
water contamination from the NRDW. 
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FIGURE 5.1 . Monitoring Well Locations for the Solid Waste Landfill 
and the Nonradioactive Dangerous Waste Landfill 
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TABLE 5.1. Sampling Schedule for the Nonradioactive Dangerous 
Waste Landfill 

19ag(a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 

699-25-33A X L 
699-25-34A X L 
699-25-348 X L 
699-26-33 X L 
699-26-34 X L 
699-26-35A X L 
699-26-35C X L 

(a) The following notations are used in this table: 
L = sampled for the long list of constituents (WAC 173-303-9905) . 
X = sampled for quadruplicate indicator parameters . 
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TABLE 5.2. Water-Level Data Collected Before Sampling from Wells Near 
the Solid Waste Landfill and Nonradioactive Dangerous 
Waste Landfill 

Casing Water-Level 
Elevation, Depth to Elevation, 

Well ft above MSd a) Date Water 3 ft ft above MSL 
699-23-34 532.86 10/10/89 128.71 404 . 15 

10/25/89 128.76 404.10 

699-24-34A 533 .89 10/25/89 129.79 404 . 10 

699-24-348 533 . 50 10/10/89 129 .35 404 . 15 
10/25/89 129.39 404 . 11 

699-24-34C 532.58 10/10/89 128.46 404 .12 
10/25/89 128.49 404 .09 

699-24-35 538.81 10/10/89 134.60 404 . 21 
10/25/89 134 . 67 404 . 14 

699-24-35A 528.55 10/04/89 124 .85 403.70 

699-25-34A 530.01 10/04/89 125.90 404 . 11 

699-25-348 529 . 13 10/04/89 124.90 404.23 

699-25-34C 535.46 10/10/89 131.34 404.12 
10/25/89 131.33 404 .13 

699-26-33 535.49 10/04/89 130.39 405 .10 

699-26-34 528.09 10/04/89 124.07 404.02 

699-26-35A 532.37 10/04/89 128.32 404.05 

699-26-35C 532 . 13 10/04/89 128 .47 403.66 

(a) MSL = mean sea level . 
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TABLE 5.3. Monthly Water-Level Data for Selected Wells Near the Solid 
Waste Landfill and Nonradioactive Dangerous Waste Landfill 

Casing Water -Level 
Elevation, Depth to Elevation, 

Well ft above MSL(a) Date WaterJ ft ft above MSL 
699-23-34 532.86 10/30/89 128.77 404.09 

11/29/89 128.84 404 .02 
12/29/89 128.88 403.98 

699-24-34A 533.89 10/30/89 129.80 404.09 
11/29/89 129.87 404.02 
12/29/89 129.90 403.99 

699-24-348 533.50 10/30/89 129 .39 404 .11 
11/29/89 129 .46 404 .04 
12/29/89 129 .49 404.01 

699-24-34C 532 . 58 10/30/89 128 .49 404 .09 
11/29/89 128.56 404 .02 ...._. 12/29/89 128.59 403.99 

699-24-35 538.81 10/30/89 134.67 404.14 
11/29/89 134.75 404.06 
12/29/89 134.78 404.03 

699-25-348 529.13 10/30/89 125.03 404 . 10 
11/29/89 125.10 404 .03 
12/29/89 125.14 403.99 

699-25-34C 535 .46 10/30/89 131 .36 404 . 10 
11/29/89 131. 43 404 .03 
12/ 29/ 89 131. 46 404.00 

699-26-33 535.49 10/30/89 131. 40 404 .09 
11/29/89 131.47 404.02 
12/ 29/89 131.51 403 . 98 

699-26-34 528.09 10/30/89 123 . 97 404 . 12 
11/29/89 124.03 404.06 
12/29/89 124.08 404.01 

699-26-35A 532 .37 10/30/89 128 . 21 404 .16 
11/29/89 128.29 404 .08 
12/29/89 128 .32 404.05 

(a) MS L = mean sea level . 
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TABLE 5.4 . Const i tuent List and Summary of Sampl ing Results fo r the Nonradioactive Dangerous Waste 
Landfi ll , October 1989 

--------------- Constituent Llat= Contamination Indicator Param.t era --------------------------------------
Conat i tuent Detection Below Drink Ins Water Standard• 

Code Nam. Unlta Limit Samp le• Detection Standar Agency Exceeded Ful I Nam. 

e,00 CONDLAB UMHO 28 " 7H \W>OE Conductivity, Laboratory 
191 CONDFLD UMHO 1 28 - 8 7e,e, \W>OE X X X Spec i fic conductance 
199 PHFI ELD .1e,0 28 " 6 . 6-8 . 6 EPAS pH , Field Meaaurem.nt 
2e,7 PH-LAB .e1e,0 28 " 6 . 6-8.6 EPAS ~H, Laboratory Meaaure-nt 
C69 TOC PPB 2H0 28 28 ••• otal organic carbon 
H'42 TOXLDL PPB 10 28 23 Total Organic Halogen, Low Det. Level 

Conatituent Llat= Interim Primary Drinking Water Pa r am.ter• 

Conat i tuent Detection Below Drinking Water Standa r d• 
Code Nam. Un l ta Limit Sample• Detect i on Standard Agency Exceeded Full Nam. 

C72 NITRATE PPB se,0 8 " 46""" EPA Nitrate 
C74 FLUORID PPB 6"8 8 " '48H EPA Fluoride 
H68 TURBID NTU .1"8 7 3 1 EPA Turbidity 

-------------------- Conat l tuent Ll at= Water Quality Param.ter• -------------------------------------------
Conat i tuent Detect ion Below 

Code Nam. Unit• Limit Samp le• Det ection 
Drinking Water Standar d• 
Standard Agency Exceeded Full Nam. 

C73 SULFATE PPB 
C76 CHLORID PPB 

8 
8 " " 

2se,0e,e, EPAS 
26HH EPAS 

Sulfate 
Chlor ide 

-------------- Conatituent Ll at= Site Specific and Other Conat ltuent• 

Constituent Detection Below Orlnklns Water Standard• 
Code Nam. Unit. Limit Sample• Detect i on Standar Agency Exceeded Ful I Nam. 

1e,e TRITIUM PCI/L se,0 8 " 2"""" EPA xx X Tritium 
C78 PHOSPHA PPB 1000 8 8 ••• Phoaphate 
H88 BROMIDE PPB 1000 8 8 ••• Bromide 
H87 NITRITE PPB 1000 8 8 ••• Ni trite 

••• - I nd icates a ll aamplea wore repo r ted a • be l ow contr actual detect i on ll mlta 
xxx - I nd lca t oa th a t Dr lnklnn Wator Sta nd»rJ a wor e e xcoodod 
EPA - based on Max imum Cont aminant Levels in 40 CFR Part 141 

Nat i onal Pr imary Drinking Uatc r Regulations • 
EPAR - basoJ on Nat ion al Inte ri m Pr imary Dri nk ing Wat.o r Rog u latlons , 

Append ix IV , EPA-67e,/9-76- 003 
EPAP - ba~od on proposed Maximum Contamlna nL Lovol Goals In 60 FR •e936 
EPAS - based on Secondary Max imum Co nt11 mlnmnt Lo vel a given In •O CFR Pa rt 1•3 

lla ti ona l Socondary Drl11klno W11to r Rogul a tl ons 
DOE - based on Do r ivod Concentration GulJ~s, Draft DOE Order 5400. xx . October 10, 1988 
WOOE - ba:ao d on add It 1 one I S•condary Max lmu,11 Contaml nant Levo I a o I ven 1 n 

WAC 2•8-6•, Public Wat.or Suppl i es 
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TABLE 5.5. Constituents with at Least One Detected Value for the Nonradioactive Dangerous Waste 
Landfill, October 1989 

Dupl I cat• CONOFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Collection ••mtle' UMHO UMHO PPB PPB 
name date num er 1/70flw ./700w . 01/8 . 6-8 . 6• .10/8.6-8 . 6• 20fl0/. 10/. 

8-26-33A 84OCT89 3230 336 8 8.89 f488 f2 
84OCT89 1 3230 341 8 7 . 98 f408 fl 
84OCT89 2 3230 348 8 7 . 97 f30fl f-2 
84OCT89 3 3238 342 8 7 . 96 f708 f , 8108 

8-26-34A 84OCT89 347 387 8 7 . 97 f1108 f4 
84OCT89 1 368 398 7 . 98 7 . 97 f1008 f4 
04OCT89 2 347 388 7 . 98 7 . 96 f680 13 
84OCT89 3 348 387 7 . 98 7 . 98 f400 f6 u, 

8-26-34B 84OCT89 371 416 7 . 98 7 . 91 f700 11 . 
I.O 84OCT89 1 371 406 7 . 98 7 . 98 f408 13 

04OCT89 2 371 404 7 . 88 7 . 98 f40fl 12 
04OCT89 3 371 408 7 . 88 7 . 98 f708 12 

8-26- 33 04OCT89 334 366 8 8.16 f608 #4 
84OCT89 1 336 363 8 8 . 16 f700 17 
04OCT89 2 336 363 8 8 . 16 f308 f6 
84OCT89 3 336 368 8 8. 16 f308 #3 , 38 

8 - 28-34 84OCT89 3348 361 7.90 7 . 88 f608 #3 
84OCT89 1 3340 368 7 . 98 7 . 87 f608 #1 
84OCT89 2 3340 361 7 . 98 7 . 87 f708 #3 
84OCT89 3 3340 349 7 . 98 7 . 87 f40fl f6 

8-28- 36A 04OCT89 373 388 7 . 78 7 . 82 f1308 #4 
04OCT89 1 373 484 7 . 88 7 . 82 f808 f.0108 
84OCT89 2 373 396 7 . 78 7 . 88 1500 #3 
84OCT89 3 373 389 7 . 88 7 . 82 408 f6 

8-28-36( 84OCT89 483 416 7 . 98 7 . 88 f608 f2 
84OCT89 1 402 418 8 7 . 86 f40fl #6 
84OCT89 2 402 416 8 7 . 86 1408 f-2 
84OCT89 3 402 416 8 7 . 87 608 f-3 
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TABLE 5.5. (contd) 

Oupl lcate FLUORID CHLORID NITRATE SULFATE TRITIUM 
Col lectlon PPB PPB PPB PPB PCI/L 

date 
aamt l• 
num er see/4000 600/26ee00. 680/46808 608/2600eea 

8-26-33A 

8-26-34A 
8-26-348 
8-28-33 
8-28-34 
8-28-36A 
8-28-36C 

040CT.89 
840CT89 
840CT89 
840CT89 
040CT89 
840CT89 
840CT89 
840CT89 

68" 
1 see 

800 
8ee 
800 
800 
8ee 
608 

8408 4288 26788 
848" 428" 2688" 
6700 28800 3108" 
6700 291ee 32000 
6600 2828" 31000 
6400 27200 3008" 
83ee 308H 36000 
e00e 2238" 68008 

The column header-a conalat of : Conatltuent Name 
Analyaia Units 

Contractual Detection Limit/Drinking Water Standard(aufflx) 

Suffix 
none - based on Naxi- Contaainant levels in 40 CFR Part 141. 

National Priaarv.Drink inn Uater leAulatr· ons 
,._ - baaed on National Inter-la Primary Dr nklng Water Regulation•, 

Appendix IV, EPA-678/9-78- 883 
p - baaed on propoaed Maximum Contaminant Level Goal• In 69 FR 48938 
• - baaed on Secondary Maximum Contami nant Level• given In 48 CFR Part 143 
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2800000 

248000 
24808" 
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61800 

National Secondary Drink ing Wate r Regulation• . 
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WAC 248-64, Public Water Supp li ea 
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NTU 
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.78" . 

.2ee 
( . 100 
(.100 
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TABLE 5.6. Contamination Indicator Parameter Replicate Averages for the Nonradioactive Dangerous 
Waste Landfill, October 1989 

Constituent Well Sample Rep I icate Standard Coefficient 
Code Name Units Name Date Reps Average Deviation Min imum Maximum of Variation 

088 CONDLAB umho 6 - 26-33A 040CT89 4 340 3 . 11 336 342 0 . 9 
6- 26-34A 040CT89 4 388 1. 73 386 390 0 . 4 
6-26-34B 040CT89 4 408 6.07 404 416 1.2 
6-26-33 040CT89 4 366 2 . 36 363 368 0 . 7 
6-26-34 040CT89 4 360 0 . 96 349 361 0 . 3 
6 - 26-36A 040CT89 4 394 7 . 94 386 404 2 . 0 
6-26-36C 040CT89 4 416 0.60 416 416 0 . 1 

I 

191 CONDFLD umho 6-26-33A 040CT89 4 323 0.00 323 323 0 . 0 
6-26-34A 040CT89 4 348 1.41 347 360 0 . 4 
6-26-34B 040CT89 4 371 0 . 00 371 371 0 . 0 
6-26- 33 040CT89 4 336 0 . 96 334 336 0.3 
6-26-34 040CT89 4 334 0 . 00 334 334 0.0 
6-26-36A 040CT89 4 373 0.00 373 373 0.0 
6-26-36C 040CT89 4 402 0.60 402 403 0.1 

199 PHFIELD 6-26-33A 040CT89 4 7 . 69 0 . 636 6 . 89 7 . 97 7 . 0 
6-26-34A 040CT89 4 7 . 97 0 . 006 7 . 96 7 . 97 0.1 

(JI 6-26-34B 040CT89 4 7.90 0 . 006 7 . 90 7 . 91 0.1 
6 - 26-33 040CT89 4 8.16 0 . 000 8 . 16 8 . 16 o . o ...... 6-26-34 040CT89 4 7.87 0 . 006 7 . 87 7 . 88 0.1 ...... 
6-26- 36A 040CT89 4 7.82 0 . 010 7 . 80 7 . 82 0.1 
6-26- 36C 040CT89 4 7 . 87 0 . 013 7 . 86 7 . 88 0 . 2 

207 PH-LAB 6 - 26-33A 040CT89 4 8.00 0.00 8 . 0 8 . 0 0.0 
6-26- 34A 040CT89 4 7 . 93 0 . 06 7 . 9 8 . 0 o . 6 
6-26-34B 040CT89 4 7 . 86 0 . 06 7 . 8 7.9 0 . 7 
6 - 26-33 040CT89 4 8 . 00 0 . 00 8 . 0 8 . 0 0.0 
6-26-34 040CT89 4 7.90 0 . 00 7 . 9 7.9 0.0 
6-26-36A 040CT89 4 7 . 76 0 . 06 7 . 7 7 . 8 0 . 7 
6-26-36C 040CT89 4 7 . 98 0 . 06 7. 9 8 . 0 o . 6 

C69 TOC ppb 6-26-33A 040CT89 4 460 173 300 700 38 . 6 
6-26-34A O•OCT89 4 760 361 •00 1100 46 . 8 
6-26-34B 040CT89 4 660 173 400 700 31.6 
6-26-33 040CT89 4 476 206 300 700 43 . 4 
6-26-34 040CT89 4 660 129 400 700 23 . 6 
6-26-36A 040CT89 4 760 404 400 1300 63 . 9 
6-26-36C 040CT89 4 460 68 400 600 12 . 8 

H42 TOXLDL ppb 6-26-33A 040CT89 4 0.26 1.71 - 2 2 683 . 1 
6-26-34A 040CT89 4 6 . 76 4 . 27 4 13 63 . 3 
6-26-34B 040CT89 4 12 . 00 0 . 82 11 13 6.8 
6-26-33 040CT89 4 4 . 82 1. 61 3 7 33 . 3 
6 - 26-34 040CT89 4 3 . 26 2 . 06 1 6 63 . 4 
6-26-36A 040CT89 4 3 . 00 2 . 16 0 6 72.0 
6 - 26-36C 040CT89 4 0 . 60 3 . 70 -3 6 739 . 4 



TABLE 5.7. Critical Mean Values for Indicator Parameter Data at 
the Nonradioa~tjve Dangerous Waste Landfill, 
November 1989laJ 

Cons~it~5~t, Standard Critical 
Units n_ df tc Average Deviation Mean 

Conductivity in the 11 10 4.8087 359.57 32.561 523 .11 
field, µmho/cm 

pH, field 11 10 5.2810 7.2341 0.26769 5.7576, 8. 7106 

Total organic 11 10 4.8087 314.8 138.62 1011 
carbon, ppb 

Total organic 7 6 6.3510 7.0393 4.1369 35 . 127 
halogens, ppb 

(a) Data collected October 1986 to July 1987. Values calculated based on 
28 comparisons. 

(b) The following notations are used in this table: 
df = degrees of freedom (n-1). 
n = number of background replicate averages. 

tc = Bonferroni critical t-value for appropriate df and 28 comparisons . 
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6.0 1301-N LIQUID WASTE DISPOSAL FACILITY 
M. J. Hartman 

Westinghouse Hanford Company 

The ground water beneath the 1301-N Liquid Waste Disposal Facility 
(LWDF) has been monitored by a RCRA interim-status well network s i nce 
December 1987. In April 1989, this project was converted to a ground-water 
quality assessment project as a result of confirmed high values of specific 
conductance in well 199-N-3. The Washington State Department of Ecology was 
notified, and a ground-water quality assessment program (Gilmore and Jensen 
1989) was developed and implemented as required by 40 CFR 265 . This program 
outlined an expansion of the monitoring network and increased the sampling 
frequency for selected constituents that could affect the specific conduc
tance in the ground water. 

The 1301-N LWDF is located in the 100-N Area approximately 800 ft east 
of the Columbia River (Figufe 1.1). It consists of a 52- by 12-ft concrete 
trough connected to a 125- by 250-ft rectangular basin. The basin bottom is 
covered with a 3-ft-thick layer of large stones . Adjacent to the basin is an 
excavated ditch 1600 ft long, 50 ft wide, and 12 ft deep, which extends to 
the north in a zigzag pattern and was intended to handle the overflow from 
the basin (Figure 6.1). The facility was used to dispose of waste streams 
that were generated in the N Reactor and related facilities from the startup 
of the N Reactor in 1963 until September 1985. Wastes discharged to the 

1301-N LWDF were primarily radioactive fission and activation products, 
including cobalt-GO, strontium-90, and cesium-137; small quantities of non 
radioactive hazardous wastes were also discharged to the facility . The 
1301-N LWDF is currently not in use . 

There are seven original monitoring wells in the 1301-N LWDF ground
water monitoring network (Figure 6.1). Wells 199-N-4 and 199-N-66 are 
designated as the upgradient wells, and wells 199-N-2, 199-N~3, 199-N-14, 
199-N-67, and 199-N-69 are designated downgradient wells. To assess the 
source and extent of the elevated specific conductance in the ground water, 
existing wells 199-N-16, 199-N-17, 199-N-18, 199-N-21, 199-N-54, 199-N-55, 
199-N-56, and 199-N-57 were added to the 1301-N network in April 1989. In 
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May 1989, the nearby 1324-N/NA facilities also began assessment monitoring 
for elevated specific conductance (see Section 7.0). Wells 199-N-23, 
199-N-24, 199-N-25, 199-N-26, and 199-N-47 were added to the monitoring net 
work for the 1324-N/NA faci lities , and data from those wel l s will also be 
used in the 1301-N assessment program. All of the wells monitor the upper
most aquifer, which comprises primarily sand, gravel, and cobbles. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No drilling or hydrogeologic characterization work (other than water
level measurement) was performed during this reporting period. 

WATER LEVELS 

Water-level measurements are taken in most of the 100-N Area wells in 
conjunction with the monitoring projects for the 1324-N/NA and 1325-N 
facilities. Monthly water-level measurements continued during this quarter, 
with measurements obtained in October, November, and December. Water-table 
maps for each month are shown in Figures 6.2, 6.3, and 6.4. Monthly water
table elevations are presented in Table 6.1. Table 6.2 presents water-table 
elevations measured at the time of sampling. 

The elevation of the water table in the 100-N Area is affected by the 
release of effluent to 'nearby disposal faci lit ies, r iver stage in the 

N Columbia River, and ground water entering the 100-N Area from ot her parts of 
c,-. the Hanford Site. Waste di scharged to the nearby 1325-N facility this quar

ter decreased from the previous quarter, and water levels in the 100-N Area 
began to drop as a result. The ground-water mound beneath the 1325-N LWDF 
has decreased by approximately 4 ft between September and December 1989 . 
Ground-water levels beneath the 1301-N LWDF decreased by 2 ft in the same 
period. 

WATER CHEMISTRY DATA 

Results of analyses of ground -water samples collected in September were 
received this quarter. Another sampling event took place in November and 
December . Some of the wells sampled in November were part of a Hanford Site 
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liquid effluent study. These samples were analyzed for the "long" list of 
constituents (i.e., those listed in WAC 173-303-9905). Results of all the 
analyses received to date are presented in Tables 6.3 and 6.4. 

A revised sampling schedule for the 1301-N LWDF is presented in 
Table 6.5. The "regular" and "short" lists of constituents cited in 
Table 6.5 are shown in Tables 6.6 and 6.7, respectively. 

Constituents of note in the September and November samples include the 
following: 

• Total organic carbon (TOC) was below the detection limit (2000 ppb) 
in all wells except 199-N-16, which averaged about 5400 ppb in 
November. These are the first TOC data available for this well . 
These values are higher than expected and are being investigated 
for possible errors. 

• Specific conductance was elevated in well 199-N-16 in the September 
and November samples (approximately 1200 and 1500 µrnho/cm, respec
tively). These values are higher than past analyses for this well 
and are higher than the WAC 248-54 drinking water standard 
(700 µrnho/cm). 

• The turbidity of samples taken from wells 199-N-3, 199-N-4 , 
199-N-16, 199-N-17, 199-N-21, and 199-N-66 was elevated (i . e., 
greater than 1 NTU) for September and November samples. The 
highest turbidity was observed in well 199-N-16 in September 
(45 NTU). 

• Some samples were . analyzed for total dissolved solids as part of 
the liquid effluent study. Values were highest in well 199-N-16 
(892,000 ppb) . The 40 CFR 143 secondary drinking water standard is 
500,000 ppb. 

• Metals concentrations were elevated in wells 199-N-16 and 199-N-1 7. 
Filtered and unfiltered iron and manganese were greater than the 
40 CFR 143 drinking water standards in these wells, and relatively 
high concentrations of magnesium were also observed. Concentra
tions of iron, magnesium, and manganese reported in filtered sam
ples from well 199-N-16 were slightly higher than the metals 
concentrations in the unfiltered samples in September (e .g., 983 
and 1170 ppb iron in unfiltered and filtered samples, respec
tively). Metals concentrations in well 199-N-17 were approximately 
equal for filtered and unfiltered samples. Samples from wells 
199-N-16 and 199-N-17 were extremely turbid. Unfiltered samples 
from the other wells also contained iron, some in relatively high 
concentrations . The filtered samples from those wells contained 
iron at or below the detection limit (30 ppb). 
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• Gross beta radiation was greater than the 40 CFR 141 drinking water 
standard in most of the wells tested in September through December . 
Gross beta concentrations in these samples reflect mainly 
strontium-90, which is di scussed in the fo l lowing bullet. The 
highest beta concentrat ion was in well 199-N-67 in October 
(25, 700 pC i/L) . As in previ ous quart ers, beta concentrat ion in 
adjacent wel l 199-N-69 was several orders of magnitude lower 
(22.1 pCi/L) . Well 199-N-67 is screened from the water table to a 
depth of 76 ft; well 199-N-69 is screened from 90 to 100 ft, at the 
top of a clay layer . 

• Strontium-90 concentration was greater than the 40 CFR 141 drinking 
water standard in most of the wells sampled in September through 
December. The highest concentration was in well 199-N-67 in 
October (13,000 pCi/L). Samples from adjacent well 199-N-69 
contained concentrations less than the detection limit for 
strontium-90 . 

• Tri tium concentrati ons ranged from 3010 pCi/L in well 199-N-16 to 
78, 000 pCi /L in well 199-N-69 . The 40 CFR 141 drinki ng water 
standard for tritium is 20,000 pCi/L . 

• Ruthenium-106 was reported at 95 pCi/L in November in well 199-N-17 
and at 69 pC i/L in well 199-N-69 in October. These values are 
greater than the EPA (1976) standard (30 pCi/L) but are less than 
the 2-sigma error (i .e., the concentration of ruthenium-106 present 
in the sample was too low for the analytical method to measure 
accurately) . 

• The nitrate concentration in well 199-N-55 in November was 
93 ,000 ppb. The 40 CFR 141 drinking water standard for nitrate is 
45 ,000 ppb . A sample from the same well showed 8700 ppb nitrate in 
October . 

• Sulfate concentrations were higher than the 40 CFR 143 secondary 
drinking water standard in well 199-N-16 in September and November 
(392,000 and 283,000 ppb, respectively). Sulfate concentrations 
were also relatively high in wells 199-N-21 and 199-N-55 
(>100,000 ppb). The standard for sulfate is 250,000 ppb . 

GROUND-WATER QUALITY ASSESSMENT PROGRAM 

Sampling of the wells in the assessment monitoring network continued 
t his quarter as described above. 
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FIGURE 6.1. Monitoring Well Locations for the 1301-N Liquid Waste Disposal Facility 
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FIGURE 6. 2. Water Levels in the 100-N Area , October 1989 
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FIGURE 6.3. Water Levels in the 100-N Area, November 1989 
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TABLE 6.1. Monthly Water-Level Data for Wells in the 100-N Area 

Water-Level 
Casing Elevatto~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 
199-N-2 459.83 10/31/89 ~~(g) 69.39 390 .44 

11/30/89 
12/28/89 NM 

199-N-3 459.45 10/31/89 0940 70 .07 389.38 
11/30/89 NM 
12/28/89 NM 

199-N-4 458 .73 10/31/89 1003 64 .81 393 .92 
11/30/89 NM 
12/28/89 NM 

199-N-6 460.97 10/31/89 1009 65.28 395.69 
11/30/89 NM 
12/28/89 NM 

199-N-8S 404 . 57 10/31/89 1434 20.74 383.83 
11/30/89 1202 18.79 385.53 
12/28/89 1349 18.67 385.65 

199-N-14 453 . 15 10/31/89 1442 66 . 15 387.00 
V. 11/30/89 1210 66.12 387 . 03 

12/28/89 1358 66.27 386.88 

199-N-16 456.70 10/31/89 1136 64.66 392.04 
11/30/89 0927 63.73 393.05 
12/28/89 0901 64.47 392.31 

199-N-17 461.20 10/31/89 1125 71.90 389.30 
11/30/89 0915 71. 72 389.49 
12/28/89 1042 71.91 389.30 

199-N-18 458 .50 10/31/89 1115 70.79 387 . 71 
11/30/89 0905 70.40 388.13 
12/28/89 ·1032 70.50 388.03 

199-N-19 453 .90 10/31/89 1120 66.51 387.39 
11/30/89 0910 65. 71 388.23 
12/28/89 1037 65.89 388.05 

199-N-20 455.90 10/31/89 1129 67.39 388.51 
11/30/89 0920 66.64 389.21 
12/28/89 1048 66.92 388.93 

6.9 



TABLE 6.1. (contd) 

Water-Level 
Cas i ng Elevatio~ , Depth to Elevation, 

Well f t above MSL a Date Time 2 hr Water 2 ft ft above MSL 
199-N- 21 457.00 10/31/ 89 1200 68.80 388.20 

11/30/89 0948 67.94 389.03 
12/28/89 0931 68.21 388.76 

199-N-23 456.30 10/31/89 1205 69.43 386.87 
11/30/89 0952 68.43 387 .87 
12/28/89 0938 68.58 387. 72 

199-N-24 432.49 10/31/89 1151 47 . 19 385.30 
11/30/ 89 0939 45.94 386 . 55 
12/28/89 0924 46 .03 386 . 46 

199-N-25 425 .80 10/31/89 1144 41.35 384 . 45 
11/ 30/89 0935 39 .67 386 .09 
12/28/89 0914 39. 73 386.03 

199-N-27 449.09 10/31/89 1243 53.72 395.37 
11/30/89 1020 54.75 394 .34 
12/28/89 11 22 55 . 42 393 .67 

199 -N-28 464 . 24 10/31/89 1235 68 .02 396 . 22 
11/30/89 1011 68.97 395.27 
12/28/89 1116 69.67 394.57 

199-N-29 465 . 25 10/31/89 1311 69 . 17 396 .08 
11/30/89 1042 . 70 .08 395 . 17 
12/28/ 89 11 51 70 .76 394. 49 

199 -N-31 462. 63 10/31/89 1331 67.52 395 . 11 
11/30/89 1101 68.49 394 . 14 
12/28/89 NM 

199-N-32 462 .08 10/31/89 1337 66.98 395 .10 
11/30/89 1107 68.97 393 .11 
12/28/89 1218 68 .62 393.46 

199-N-33 459 .87 10/31/89 1423 65.13 394.74 
11/30/89 1153 66 .08 393 . 79 
12/28/89 1327 66.64 393.23 

199 -N-34 459. 63 10/3 1/89 1417 64 .38 395 .25 
11/30/89 11 46 65 . 28 394 .35 
12/28/89 1321 65.88 393 .75 
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TABLE 6. 1. (contd) 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Times hr Waters ft ft above MSL 
199-N-36 458 .97 10/31/89 1343 64 . 24 394.73 

11/30/89 1113 65.25 393 . 72 
12/28/89 1224 65 .86 393 .11 

199-N-37 456 . 12 10/31/89 1352 61.87 394 . 25 
11/30/89 1120 62 .85 393 . 27 
12/28/89 1233 63 . 42 392 . 70 

199-N-39 454 .31 10/31/89 1359 60 .99 393 .32 
11/30/89 1126 61.82 392.49 
12/28/89 1257 62.41 391.90 

199-N-40 456.35 10/31/89 1405 63 . 91 392 . 44 
11/30/89 1132 64.96 391.39 
12/28/89 1302 65 . 46 390 .89 

199-N-41 457 .59 10/31/89 1410 68 . 17 389 . 42 
11/30/89 1139 68 .84 388.75 
12/28/89 1309 69.10 388.49 

199-N-42 455 . 14 10/31/89 1301 64 .72 390 .42 
11/30/89 1033 65 .77 389 .37 
12/28/89 1141 65 .88 389 . 26 

199-N-44 460 .70 10/31/89 1252 66.76 393 . 94 
11/30/89 1027 67 .87 392 . 92 
12/28/89 1132 -68. 49 392.30 

199-N-49 450 .72 10/31/89 1505 60 . 25 390 .47 
11/30/89 1233 61.10 389 . 62 
12/28/89 1421 61 . 44 389.28 

199-N-50 463 .36 10/31/89 1458 78.22 385 . 14 
11/30/89 1224 77 .82 385 . 54 
12/28/89 1415 77. 77 385 . 59 

199-N-51 462 . 18 10/31/89 1450 78.09 384 . 09 
11/30/89 1216 77 . 01 385 . 17 
12/28/89 1405 76.90 385 . 28 

199 -N-52 463.70 10/31/89 1229 67.73 395 .97 
11/30/89 1004 68.94 394 . 76 
12/28/89 1108 69 .62 394 . 08 
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TABLE 6.1. (contd) 

Water-Level 
Casing Elevatto~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 
199-N-53 461.76 10/31/89 1429 69.10 392.66 

11/30/89 1157 70 . 04 391. 72 
12/28/89 1337 70.53 391.23 

199-N-54 457.51 10/31/89 1106 64.88 392.63 
11/30/89 0856 65.08 392.43 
12/28/89 1021 65.45 392.06 

199-N-55 457.85 10/31/89 1102 65.29 392 . 56 
11/30/89 0851 65.40 392.45 
12/28/89 1017 65 . 78 392 . 07 

199-N-56 458.09 10/31/89 1110 66 . 67 391 . 42 
11/30/89 0900 67 .00 391 .09 
12/28/89 1026 67 . 27 390 .82 

" 199-N-57 457 .76 10/31/89 1057 64 .09 393 .67 
11/30/89 0847 64.30 . 393.46 
12/28/89 1013 64.78 392.98 

199-N-58 462.88 10/31/89 1528 67.59 395 . 29 
11/30/89 1259 64.26 398 .62 
12/28/89 1454 67.22 395.66 

199-N-59 459.53 10/31/89 1515 64 . 17 395.36 
11/30/89 1245 60 .87 398 . 66 
12/28/89 1435 63 .68 395 .85 

199-N-60 461.94 10/31/89 1532 66.46 395 . 48 
11/30/89 1303 63 . 16 398.78 
12/28/89 1449 66.05 395.89 

199-N-61 462.02 10/31/89 1521 62.82 399.20 
11/30/89 1252 59.92 402 .10 
12/28/89 1443 63. 77 398.25 

199-N-62 463.59 10/31/89 1324 67.75 395.84 
11/30/89 1053 68.53 395.06 
12/28/89 1156 69.16 394 . 43 

199-N-63 466 .70 10/31/89 1319 71. 57 395 .13 
11/30/89 1048 72 . 21 394.49 
12/28/89 1201 72. 78 393.92 
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TABLE 6. I. (contd) 

Water-Level 
Casing Elevatio~, Depth to Elevation, 

Well ft above MSL a Date Time 2 hr Water 2 ft ft above MSL 
199-N-64 454.63 10/31/89 1024 60.22 394.41 

11/30/89 NM 
12/28/89 NM 

199-N-65 456.44 10/31/89 1019 62.38 394 . 06 
11/30/89 NM 
12/28/89 NM 

199-N-66 465 .25 10/31/89 1014 70.69 394.56 
11/30/89 NM 
12/28/89 NM 

199-N-67 458.46 10/31/89 0954 67.79 390.67 
11/30/89 NM 
12/28/89 NM 

199-N-69 458 .84 10/31/89 0950 68.43 390.41 
11/30/89 NM 
12/28/89 NM 

River 378 .7 10/31/89 Average(c) 0.00 378.70 
11/30/89 Average 0.00 385.27 
12/28/89 Average 0.00 385.50 

(a) MSL = mean sea level. 
(b) NM= no measurement could be made. 
(c) River stage given is average of 0800, 1200, and 1600 readings at 

100-N gaging station. 
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TABLE 6.2. Water-level Data Collected Before Sampling from 
Wells in the 100-N Area 

Casing Depth Water-level 
El evat i on , to El evation, 

Well ft above MSL(a) Date Water 2 ft ft above MSL 
199-N-2 459.83 12/21/89 69.70 390 .13 

199-N-3 459.45 11/08/89 70.12 389.33 

199-N-4 458.73 11/08/89 65.16 393.57 

199-N-14 453.15 11/14/89 66.29 386.86 

199-N-16 456.70 11/13/89 63.94 392.76 

199-N-17 461. 20 11/10/89 71 .80 389.40 

199-N- 18 458 . 50 11/1 5/89 70 . 11 388 .39 

" 
199-N- 21 457.00 11/13/89 68.88 388.12 

199-N-54 457.51 10/02/89 63 .72 393.79 
11/01/89 65.93 391. 58 

199-N-55 457 .85 10/02/89 63.61 394.24 
11/ 01/89 65.30 392.55 

199-N-56 458.09 10/02/89 65.46 392.63 
11/01/89 66 .70 391. 39 

199-N-57 457 .76 10/02/89 62 .81 394.95 
11/02/89 64 . 14 393.62 

CJ' 
199-N-66 465.25 11/08/89 71.10 394 . 15 

199-N-67 139 .74 10/02/89 66.68 73.06 
11/08/89 68.00 71. 74 

199-N-69 139.85 10/02/89 67 .36 72.49 
11/08/89 68 .62 71. 23 

(a) MSL = mean sea level . 

6. 14 
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TABLE 6.3. Constituent List and Summary of Sampling Results for the 1301-N Liquid Waste Disposal 
Facility, September Through December 1989 

--------------- Constituent List- Contamination Indicator Parameters 

Constituent 
Code Name Units 

088 CONDLAB OMRO 
191 CONDFLD OMRO 
199 PHFIELD 
207 PH-LAB 
C69 TOC PPB 
H42 TOXLDL PPB 

Detection Below 
Limit Samples Detection 

1 
.100 

.0100 
2000 

10 

80 
104 
105 

80 
67 
68 

0 
0 
0 
0 

63 
52 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

700 WDOE 
700 WDOE 

6.5-8.5 EPAS 
6.5-8.5 EPAS 

XXX 
XXX 
XXX 

Conductivity, Laboratory 
Specific conductance 
pH, Field Measurement 
pH, Laboratory Measurement 
Total organic carbon 
Total Organic Halogen, Low Det . Level 

------------ Constituent List- Interim Primary Drinking Water Parameters -----------------------------------

Constituent 
Code Name Units 

109 
111 
112 
181 
A06 
A07 
A08 
AlO 
A20 
A21 
A22 
A33 
A34 
A35 
A36 
A37 
A38 
A39 
ASl 
C72 
C74 
H13 
H14 
H20 
H21 
H22 
H23 
H37 

COLIFRM 
BETA 
ALPHAHI 
RADIUM 
BARIUM 
CADMIUM 
CHROMUM 
SILVER 
ARSENIC 
MERCURY 
SELENUM 
ENDRIN 
METHLOR 
TOXAENE 
a-BHC 
b-BHC 
g-BHC 
d-BHC 
LEADGF 
NITRATE 
FLUORID 
2,4-D 
2,4,5TP 
FBARIUM 
FCADMIU 
FCHROMI 
FSILVER 

MPN 
PCI/L 
PCI/L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

FARSENI PPB 

Detection Below 
Limit Samples Detection 

2.20 
8 
4 
1 
6 
2 

10 
10 

5 
.100 

5 
.100 

3 
1 

.100 

.100 

.100 

.100 
5 

500 
500 

2 
2 
6 
2 

10 
10 

5 

6 
22 
22 
22 
29 
29 
29 
29 
29 
29 
29 
22 
22 
22 
22 
22 
22 
22 
29 
29 
29 
22 
22 
29 
29 
29 
29 
29 

6 *** 
0 

19 
15 

0 
29 *** 
24 
29 *** 
29 *** 
29 *** 
29 *** 
22 *** 
22 *** 
22 *** 
22 *** 
22 *** 
22 *** 
22 *** 
29 *** 

2 
26 
22 *** 
22 *** 

0 
29 *** 
29 *** 
29 *** 
29 *** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

1 EPA 
50 EPA 
15 EPA 

5 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

2 EPA 
10 EPA 

.200 EPA 
100 EPA 

5 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

50 EPA 
45000 EPA 

4000 EPA 
100 EPA 

10 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

XXX 

XXX 

Coliform bacteria 
Gross beta 
Alpha, High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
Silver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-D 
2,4,5-TP silvex 
Barium, filtered 
Cadmium, filtered 
Chromium, filtered 
Silver, filtered 
Arsenic, filtered 
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TABLE 6.3. {contd) 

------------ Constituent List- Interim Primary Drinking Water Parameters --------------------------· 

Constituent 
Code Name Units 

H38 
H39 
H41 
H60 
H63 
P19 

FMERCUR 
FSELENI 
FLEAD 
TURBID 
LFLUORD 
COLIMF 

PPB 
PPB 
PPB 
NTU 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

.100 
5 
5 

.100 
20 

1 

29 
29 
29 
27 

7 
14 

29 
29 
29 

0 
0 

14 

*** 
*** 
*** 

*** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

2 
10 
50 

1 
4000 

1 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

XXX 

Mercury, filtered 
Selenium, filtered 
Lead, filtered 
Turbidity 
Fluoride , Low Detection Level 
Coliform (Membrane Filter) 

-------------------- Constituent List- Water Quality Parameters 

Constituent 
Code Name Units 

All 
A17 
A19 
C57 
C73 
C75 
H24 
H29 
H31 
H57 

SODIUM 
MANGESE 
IRON 
PHENOL 
SULFATE 
CHLORID 
FSODIUM 
FMANGAN 
FIRON 
LPHENOL 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

200 
5 

30 
10 

500 
500 
200 

5 
30 
10 

29 
29 
29 

7 
29 
29 
29 
29 
29 
15 

0 
12 

0 
7 
0 
0 
0 

23 
22 
15 

*** 

*** 

Drinking Water Standards 
St andard Agency Exceeded Full Name 

50 EPAS 
300 EPAS 

250000 EPAS 
250000 EPAS 

SQ EPAS 
300 EPAS 

XXX 
XXX 

XXX 

XXX 
XXX 

Sodium 
Manganese 
Iron 
Phenol 
Sulfate 
Chloride 
Sodium, filtered 
Manganese, filtered 
Iron, filtered 
Phenol, low DL 

-------------- Constituent List- Site Specific and Other Constituents 

Constituent 
Code Name Units 

010 
024 
034 
104 
108 
121 
AOl 
A03 
A04 
A05 
A12 
Al3 
A14 
A15 
A16 
A18 

C0-60 
CS- 137 
RU-106 
u 
TRITIUM 
SR 90 
BERYLUM 
STRONUM 
ZINC 
CALCIUM 
NICKEL 
COPPER 
VANADUH 
ANTIONY 
ALUMNUM 
POTASUM 

PCI/L 
PCI/L 
PCI/L 
PCI/L 
PCI/L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

22.5 
20 

172 .5 
.500 
500 

5 
5 

10 
5 

50 
10 
10 

5 
100 
150 
100 

21 
21 
21 
22 
21 
21 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

7 
21 
19 

0 
0 
2 

28 
0 
9 
0 

27 
29 

8 
29 
27 

0 

*** 

*** 

*** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

100 EPAR 
200 EPAR 

30 EPAR 
600 DOE 

20000 EPA 
8 EPA 

5000 EPAS 

1300 EPAP 

XXX 

XXX 
XXX 

Cobalt-60 
Cesium-137 
Ruthenium-106 
Uranium 
Tri tium 
Strontium- 90 
Beryllium 
Strontium 
Zinc 
Calcium 
Nickel 
Copper 
Vanadium 
Antimony 
Aluminum 
Potassium 
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TABLE 6.3. (contd) 

-------------- Constituent List~ Site Specific and Other Constituents ----------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A50 MAGNES PPB 50 29 0 Magnesium 
C76 PHOSPHA PPB 1000 29 27 Phosphate 
H16 TC PPB 1000 7 0 Total carbon 
H17 TDS 5000 ' 7 0 500000 EPAS XXX Total dissolved solids 
H18 FZINC PPB 5 29 15 5000 EPAS Zinc, filtered 
H19 FCALCIU PPB 50 29 0 Calcium, filtered H25 FNICKEL PPB 10 29 29 *** Nickel, filtered 
H26 FCOPPER PPB 10 29 29 *** 1300 EPAP Copper, filtered 
H27 FVANADI PPB 5 29 9 Vanadium, filtered 
H28 FALUMIN PPB 150 29 29 *** Aluminum, filtered 
H30 FPOTASS PPB 100 29 0 Potassium, filtered 
H32 FMAGNES PPB 50 29 0 Magnesium, filtered H33 FBERYLL PPB 5 29 28 Beryllium, filtered 

0\ 
H35 FSTRONT PPB 10 29 0 Strontium, filtered 
H36 FANTIMO PPB 100 29 29 *** Antimony, filtered ...., H58 ALKALIN 20000 7 0 Alkalinity '-I H66 BROMIDE PPB 1000 29 29 *** Bromide 
H67 NITRITE PPB 1000 29 29 *** Nitrite 
H86 FBORON PPB 10 29 0 Boron, filtered 
H87 FCOBALT PPB 20 29 29 *** Cobalt, filtered 
H88 FLITHIU PPB 10 29 29 *** Lithium, filtered 
H89 FMOLY PPB 40 29 29 *** Molybdenum, filtered 
H90 FSILICO PPB 50 29 0 Silicon, filtered 
H91 FTIN PPB 30 29 29 *** Tin, filtered 
H92 FTITAN PPB 60 29 29 *** Titanium, filtered 
H93 FZIRCON PPB 50 29 29 *** Zirconium, filtered 
POl BORON PPB 10 29 0 Boron 
P02 COBALT PPB 20 29 29 *** Cobalt 
P03 LITHIUM PPB 10 29 29 *** Lithium 
P04 HOLY PPB 40 29 29 *** Molybdenum 
P05 SILICON PPB 50 29 0 Silicon 
P06 TIN PPB 30 29 29 *** Tin 
P07 TITAN PPB 60 29 29 *** Titanium 
P08 ZIRCON PPB 50 29 29 *** Zirconium 
Pl2 ENDSFAN PPB ,500 14 14 *** Endosulfan 
Pl3 PHORATE PPB 2 7 7 *** PRORATE 
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TABLE 6.3. (contd) 

----------------- - Constituent List- WAC 173-303-9905 Constituents ------------------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A23 THALIUM PPB 5 1 1 *** Thallium 
A24 THIOURA PPB 200 1 1 *** Thiourea 
A25 ACETREA PPB 200 1 1 *** 1-acetyl-2-thiourea 
A26 CHLOREA PPB 200 1 1 *** 1-(o-chlorophenyl ) thiourea 
A27 DIETROL PPB 200 1 1 *** Diethylstilbesterol 
A28 ETHYREA PPB 200 1 1 *** Ethylenethiourea 
A29 NAPHREA PPB 200 1 1 *** 1-naphthyl-2-thiourea 
A32 PHENREA PPB 500 1 1 *** N-phenylthiourea 
A40 ODD PPB .100 14 14 *** ODD 
A41 ODE PPB .100 14 14 *** DOE 
A42 DDT PPB .100 14 14 *** DDT 
A43 HEPTLOR PPB .100 14 14 *** 0 EPAP Heptachlor 
A44 HEPTIDE PPB .100 14 14 *** 0 EPAP Heptchlor epoxide 
A45 KEPONE PPB 1 14 14 *** Kepone 
A46 DIELRIN PPB .100 14 14 *** Dieldrin 

O'I A47 ALDRIN PPB .100 14 14 *** Aldrin 
...... A48 CHLOANE PPB 1 14 14 *** 0 EPAP Chlordane 
co A49 ENDOl PPB . 100 14 14 *** Endosulfan I 

A52 END02 PPB .100 14 14 *** Endosulfan II 
A54 AR1016 PPB 1 1 1 *** 0 EPAP Arochlor 1016 
A55 AR1221 PPB 1 1 1 *** 0 EPAP Arochlor 1221 
A56 AR1232 PPB 1 1 1 *** 0 EPAP Arochlor 1232 
A57 AR1242 PPB 1 1 1 *** 0 EPAP Arochlor 1242 
A58 AR1248 PPB 1 1 1 *** 0 EPAP Arochlor 1248 
A59 AR1254 PPB 1 1 1 *** 0 EPAP Arochlor 1254 
A60 AR1260 PPB 1 1 1 *** 0 EPAP Arochlor 1260 
A61 TETRANE PPB 5 22 22 *** 5 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 5 22 22 *** 5 EPA Benzene 
A63 DIOXANE PPB 500 1 1 *** Dioxane 
A64 METHONE PPB 10 22 21 Methyl ethyl ketone 
A6 5 PYRIDIN PPB 500 1 1 *** Pyridine 
A66 TOLUENE , PPB 5 22 22 *** 2000 EPAP Toluene 
A67 1 , 1,1-T PPB 5 22 22 *** 200 EPA 1,1,1-trichloroethane 
A68 1,1 ,2:..T PPB 5 22 22 *** 1,1,2-trichloroethane 
A69 TRICENE PPB 5 22 22 *** 5 EPA Trichloroethylene 
A70 PERCENE PPB 5 22 22 *** Tetrachloroethylene 
A71 OPXYLE PPB 5 22 22 *** 440 EPAP Xylene-o,p 
A72 ACROLIN PPB 10 1 1 *** Acrolein 
A73 ACRYILE PPB 10 1 1 *** Acrylonitrile 
A74 BISTHER PPB 5 1 1 *** Bis(chloromethyl) ether 
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TABLE 6.3. (contd) 

------------------ Constituent List= WAC 173-303-9905 Constituents ------------------------------
Constituent Detection Below Drinking Water Standards Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A75 BROMONE PPB 5 7 7 *** Bromoacetone A76 METHBRO PPB 10 7 7 *** Methyl bromide A77 CARBIDE PPB 10 7 7 *** Carbon disulfide A78 CHLBENZ PPB 5 7 7 *** 60 EPAP Chlorobenzene A79 CHLTHER PPB 5 7 7 *** 2-chloroethyl vinyl ether ABO CHLFORM PPB 5 22 18 100 EPA Chloroform ABl METHCHL PPB 10 7 7 *** Methyl chloride A82 CHMTHER PPB 10 7 7 *** Chloromethyl methyl ether A83 CROTONA PPB 10 7 7 *** Crotonaldehyde A84 DIBRCHL PPB 10 7 7 *** 0 EPAP 1,2-dibromo-3-chloropropane ABS DIBRETH PPB 10 7 7 *** 1,2-dibromoethane A86 DIBRMET PPB 10 7 7 *** Dibromomethane A87 DIBUTEN PPB 10 7 7 *** 1,4-dichloro-2-butene ABB DICDIFM PPB 10 7 7 *** Dichlorodifluoromethane A89 1,1-DIC PPB 5 22 22 *** 1,1-dichloroethane A90 1,2-DIC PPB 5 22 22 *** 5 EPA 1,2-dichloroethane A91 TRANDCE PPB 5 22 22 *** 70 EPAP Trans-1,2-dichloroethene en 
A92 DICETHY PPB 10 7 7 *** 7 EPA 1,1-dichloroethylene ,_. 
A93 METHYCH PPB 5 22 22 *** Methylene Chloride ~ 
A94 DICPANE PPB 5 7 7 *** 6 EPAP 1,2-dichloropropane A95 DICPENE PPB 5 7 7 *** 1,3-dichloropropene A96 NNDIEHY PPB 10 7 7 *** N,N-diethylhydrazine A97 1,1-DIM PPB 10 7 7 *** 1,1-dimethylhydrazine A98 1,2-DIM PPB 10 7 7 *** 1,2-dimethylhydrazine 801 IODOMET PPB 10 7 7 *** Iodomethane B02 METHACR PPB 10 7 7 *** Methacrylonitrile 803 METHTHI PPB 10 7 7 *** Methanethiol 804 PENTACH PPB 10 7 7 *** Pentachloroethane 805 1112-tc PPB 10 7 7 *** 1,1,1,2-tetrachlorethane 806 1122-tc PPB 5 7 7 *** 1,1,2,2-tetrachlorethane 808 BROMORM PPB 5 7 7 *** 100 EPA Bromoform 809 TRCMEOL PPB 10 7 7 *** Trichloromethanethiol 810 TRCMFLM PPB 10 7 7 *** Trichloromonofluoromethane 812 123-trp PPB 10 7 7 *** 1,2,3-trichloropropane 813 VINYIDE PPB 10 22 22 *** 2 EPA Vinyl chloride 814 M-XYLE PPB 5 22 22 *** 440 EPAP Xylene-m B19 ACETILE PPB 10 7 7 *** Acetonitrile 820 ACETOPH PPB 10 7 7 *** Acetophenone 821 WARFRIN PPB 10 7 7 *** Warfarin 822 ACEFENE PPB 10 7 7 *** 2-acetylaminofluorene 823 AMINOYL PPB 10 7 7 *** 4-aminobyphenyl 824 AMIISOX PPB 10 7 7 *** 5-(aminomethyl)-3-isoxazolol B25 AMITROL PPB 10 7 7 *** Amitrole B26 ANILINE PPB 10 7 7 *** Aniline 
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TABLE 6.3 . (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B27 ARAMITE PPB 10 7 7 *** Aramite 
B2..8 AURAMIN PPB 10 7 7 *** Auramine 
B29 BENZCAC PPB 10 7 7 *** Benz(c]acridine 
B30 BENZAAN PPB 10 7 7 *** Benz(a]anthracene 
B31 BENDICH PPB 10 7 7 *** Benzene, diohloromethyl 
B32 BENTHOL PPB 10 7 7 *** Benzenethoil 
B33 BENDINE PPB 10 7 7 *** Benzi dine 
B34 BENZBFL PPB 10 7 7 *** Benzo(b]fluoranthene 
B35 BENZJFL PPB 10 7 7 *** Benzo(j]fluoranthene 
B36 PBENZQU PPB 10 7 7 *** P benzoquinone 
B37 BENZCHL PPB 10 7 7 *** Benzyl chloride 
B38 BIS2CHM PPB 10 7 7 *** Bis(2-chloroethoxy) methane 
B39 BIS2CHE PPB 10 7 7 *** Bis(2-chloroethyl) ether 
B40 BIS2EPH PPB 10 7 7 *** Bis(2-ethylhexyl) phthalate 
B41 BROPHEN PPB 10 7 7 *** 4-bromophenyl phenyl ether 
B42 BUTBENP PPB 10 7 7 *** Butyl benzyl phthalate 

O'I B43 BUTDINP PPB 10 7 7 *** 2-sec-butyl-4,6-dinitrophenol 
B44 CHALETH PPB 10 7 7 *** Chloroalkyl ethers 

N B45 CHLANIL PPB 10 7 7 *** P-chloroaniline 0 
B46 CHLCRES PPB 10 7 7 *** P-chloro-m-cresol 
B47 CHLEPOX PPB 10 7 7 *** 0 EPAP l-chloro-2,3-epoxypropane 
B48 CHLNAPH PPB 10 7 7 *** 2-chloronaphthalene 
B49 CHLPHEN PPB 10 7 7 *** 2-chlorophenol 
B50 CHRYSEN PPB 10 7 7 *** Chrysene 
B5 1 CRESOLS PPB 10 7 7 *** Cresols 
B52 CYCHDIN PPB 10 7 7 *** 2-cyclohexyl-4,6-dinitrophenol 
B53 DIBAHAC PPB 10 7 7 *** Dibenz(a,h]acridine 
B54 DIBAJAC PPB 10 7 7 *** Dibenz(a,j]acridine 
B55 DIBAHAN PPB 10 7 7 *** Dibenz(a,h]anthracene 
B56 DIBCGCA PPB 10 7 7 *** 7H-dibenzo(c,g]carbazole 
B57 DIBAEPY PPB 10 7 7 *** Dibenzo(a,e]pyrene 
B58 DIBAHPY PPB 10 7 7 *** Dibenzo(a,h]pyrene 
B59 DIBAIPY PPB 10 7 7 *** Dibenzo(a,i]pyrene 
B60 DIBPHTH PPB 10 7 7 *** Di-n-butyl phthalate 
B61 12-dben PPB 10 7 7 *** 1,2-dichlorobenzene 
B62 13-dben PPB 10 7 7 *** 1,3-dichlorobenzene 
B63 14-dben PPB 10 7 7 *** 75 EPA p-Dichlorobenzene 
B64 DICHBEN PPB 10 7 7 *** 3,3'-dichlorobenzidine 
B65 24-dchp PPB 10 7 7 *** 2,4-dichlorophenol 
B66 26- dchp PPB 10 7 7 *** 2,6-dichlorophenol 
B67 DIEPHTH PPB 10 7 7 *** Diethyl phthalate 
B68 DIHYSAF PPB 10 7 7 *** Dihydrosafrole 
B69 DIMETHB PPB 10 7 7 *** 3 , 3'-dimethoxybenzidine 
B70 DIHEAHB PPB 10 7 7 *** P-dimethylaminoazobenzene 
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TABLE 6.3. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection standard Agency Exceeded Full Name 

B71 DIMBENZ PPB 10 7 7 *** 7,12-dimethylbenz(a]anthracene B72 DIMEYLB PPB 10 7 7 *** 3,3'-dimethylbenzidine B73 THIONOX PPB 10 7 7 *** Thiofanox B74 DIMPHAM PPB 10 7 7 *** Alpha,alpha-dimethylphenethylamine B76 DIMPHTH PPB 10 7 7 *** Dimethyl phthalate B77 DINBENZ PPB 10 7 7 *** Dinitrobenzene B7B DINCRES PPB 10 7 7 *** 4,6-dinitro-o-cresol and salts B79 DINPHEN PPB 10 7 7 *** 2,4-dinitrophenol BBQ 24-dint PPB 10 7 7 *** 2,4-dinitrotoluene BBl 26-dint PPB 10 7 7 *** 2,6-dinitrotoluene BB2 DIOPHTH PPB 10 7 7 *** Di-n-octyl phthalate BB3 DIPHAMI PPB 10 7 7 *** Diphenylamine BB4 DIPHHYD PPB 10 7 7 *** 1,2-diphenylhydrazine BBS DIPRNIT PPB 10 7 7 *** Di-n-propylnitrosamine BB6 ETHMINE PPB 10 7 7 *** Ethyleneimine BB7 ETHMETS PPB 10 7 7 *** Ethyl methanesulfonate BBB FLUORAN PPB 10 7 7 *** Fluoranthene BB9 HEXCBEN PPB 10 7 7 *** Hexachlor obenzene B90 HEXCBUT PPB 10 7 7 *** Hexachlorobutadiene 
0-. B91 HEXCCYC PPB 10 7 7 *** Hexachlorocyclopentadiene B92 HEXCETH PPB 10 7 7 *** Hexachloroethane N 

B93 INDENOP PPB 10 7 7 *** Indenq(l,2,3-cd)pyrene ..... 
B94 ISOSOLE PPB 10 7 7 *** Isosafrole B95 MALOILE PPB 10 7 7 *** Malononitrile B96 MELPHAL PPB 10 7 7 *** Melphalan B97 METHAPY PPB 10 7 7 *** Methapyri lene B9B METHNYL PPB 10 7 7 *** Metholonyl B99 METAZIR PPB 10 7 7 *** 2-methylaziridine COl METCHAN PPB 10 7 7 *** 3-methylcholanthrene CO2 METBISC PPB 10 7 7 *** 4,4'-methylenebis(2-chloroaniline) C03 METACTO PPB 10 7 ' 1 *** 2-methyllactonitrile C04 METACRY PPB 10 7 7 *** Methyl methacrylate cos METMSUL PPB 10 7 7 *** Methyl methanesulfonate C06 METPROP PPB 10 7 7 *** 2-methyl-2-(methylthio) propi onaldehyde-C07 METHIOU PPB 10 7 7 *** Methyl thiouracil COB NAPHQUI PPB 10 7 7 *** 1,4 - naphthoquinone C09 1-napha PPB 10 7 7 *** 1-naphthylamine ClO 2-napha PPB 10 7 7 *** 2-naphthylamine Cll NITRANI PPB 10 7 7 *** P-nitroaniline Cl2 NITBENZ PPB 10 7 7 *** Nitrobenzine Cl3 NITPHEN PPB 10 7 7 *** p-Nitrophenol Cl4 NNIBUTY PPB 10 7 7 *** N-nitrosodi - n-butylamine Cl5 NNIDIEA PPB 10 7 7 *** N-nitrosodiethanolamine Cl6 NNIDIEY PPB 10 7 7 *** N-nitrosodiethylamine 
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TABLE 6.3. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

Cl7 NNIOIME PPB 10 7 7 *** N-nitrosodimethylamine 
Cl8 NNIMETH PPB 10 7 7 *** N-nitrosomethylethylarnine 
Cl9 NNIURET PPB 10 7 7 *** N-nitroso-N-methylurethane 
C20 NNIVINY PPB 10 7 7 *** N-nitrosomethylvinylarnine 
C21 NNIMORP PPB 10 7 7 *** N-nitrosomorpholine 
C22 NNINICO PPB 10 7 7 *** N-nitrosonornicotine 
C23 NNIPIPE PPB 10 7 7 *** N-nitrosopiperidine 
C24 NITRPYR PPB 10 7 7 *** Nitrosopyrrolidine 
C25 NITRTOL PPB 10 7 7 *** 5-nitro-o-toluidine 
C26 PENTCHB PPB 10 7 7 *** Pentachlorobenzene 
C27 PENTCHN PPB 10 7 7 *** Pentachloronitrobenzene 
C28 PENTCHP PPB 50 7 7 *** 220 EPAP Pentachlorophenol 
C29 PHENTIN PPB 10 7 7 *** Phenacetin 
C30 PHENINE PPB 10 7 7 *** Phenylenediarnine 
C31 PHTHEST PPB 10 7 7 *** Phthalic acid esters 
C32 PICOLIN PPB 10 7 7 *** 2-picoline 
C33 PRONIDE PPB 10 7 7 *** Pronamide 

en C34 RESERPI PPB 10 7 7 *** Reserpine 
C35 RESORCI PPB 10 7 7 *** Resorcinol 

N C36 SAFROL PPB 10 7 7 *** Safrol N 
C37 TETRCHB PPB 10 7 7 *** 1,2,4,5-tetrachlorobenzene 
C39 TETRCHP PPB 10 7 7 *** 2,3,4,6-tetrachlorophenol 
C40 THIURAM PPB 10 7 7 *** Thiuram 
C41 TOLUDIA PPB 10 7 7 *** Toluenediamine 
C42 OTOLHYD PPB 10 7 7 *** 0-toluidine hydrochloride 
C43 TRICHLB PPB 10 7 7 *** 1,2,4-trichlorobenzene 
C44 245-trp PPB 10 7 7 *** 2 , 4,5- t richlorophenol 
C45 246-trp PPB 10 7 7 *** 2 , 4,6-trichlorophenol 
C46 TRIPHOS PPB 10 7 7 *** o,o,o-triethyl phosphorothioate 
C47 SYMTRI N PPB 10 7 7 *** Sym-trinitrobenzene 
C48 TRISPHO PPB 10 7 7 *** Tris(2,3-dibromopropyl) phosphate 
C49 BENZOPY PPB 10 7 7 *** Benzo(a]pyrene 
C50 CHLNAPZ PPB 10 7 7 *** Chlornaphazine 
C51 BIS2ETH PPB 10 7 7 *** Bis(2-chloroisopropyl)ether 
C52 HEXAENE PPB 10 7 7 *** Hexachloropropene 
C54 HEXACHL PPB 10 7 7 *** Hexachlorophene 
C55 NAPHTHA PPB 10 7 6 Naphthalene 
C56 123TRI PPB 10 7 7 *** 1,2,3-trichlorobenzene 
C58 135TRI PPB 10 7 7 *** 1 , 3,5-trichlorobenzene 
C59 1234TE PPB 10 7 7 *** 1,2,3,4-tetrachlorobenzene 
C60 1235TE PPB 10 7 7 *** 1,2 , 3,5-tetrachlorobenzene 
C61 TETEPYR PPB 2 7 7 *** Tetraethylpyrophosphate 
C62 CHLLATE PPB 300 14 14 *** Chlorobenzilate 
C63 CARBPHT PPB 2 7 7 *** Carbophenothion 
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TABLE 6.3. (contd) 

------------------ Constituent List= WAC 173-303-9905 Constituents ---------------------------------
Constituent Detection Below Drinking Water standards 

Code Name Units Limit Samples Detection standard Agency Exceeded Full Name 

C64 DISULFO PPB 2 1 1 *** Disulfoton 
C65 DIMETHO PPB 2 1 1 *** Dimethoate 
C66 METHPAR PPB 2 1 1 *** Methyl parathion 
C67 PARATHI PPB 2 1 1 *** Parathion 
C70 CYANIDE PPB 10 1 1 *** Cyanide 
C71 FORMALN PPB 500 1 1 *** Formalin 
C11 PERCHLO PPB 500 1 1 *** Perchlorate 
C78 SULFIDE PPB 1000 7 1 *** Sulfide 
C79 KEROSEN PPB 10000 7' 1 *** Kerosene 
C80 AMMONIU PPB 50 22 21 Ammonium ion 
C87 CITRUSR PPB 1000 1 1 *** Citrus red 
C90 PARALDE PPB 10000 1 1 *** Paraldehyde 
C91 STRYCHN PPB 50 1 1 *** Strychnine 
C92 MALHYDR PPB 500 1 1 *** Maleic hydrizide 
C93 NICOTIN PPB 100 1 1 *** Nicotinic acid 
C94 ACRYIDE PPB 10000 1 1 *** 0 EPAP Acrylamide 
C95 ALLYLAI.; PPB 10000 1 1 *** Allyl alcohol 

°' 
C98 CHLPROP PPB 10000 1 1 *** 3-chloropropionitrile 
D01 PCDD's PPB .0100 1 1 *** Pcdd's 

N D02 PCDF's PPB .0100 1 1 *** Pcdf's w 
D03 2378TCD PPB .0100 1 1 *** 2,3,7,8 TCDD 
H03 ETHCARB PPB 10000 1 1 *** Ethyl carbamate 
H04 ETHCYAN PPB 10000 1 1 *** Ethyl cyanide 
HOS ETHOXID PPB 10 1 1 *** Ethylene oxide 
H06 ETHMETH PPB 10 1 1 *** Ethyl methacrylate 
H09 ISOBUTY PPB 10000 1 1 *** Isobutyl alcohol 
Hll PROPYLA PPB 10000 1 1 *** N-propylamine 
Hl2 PROPYNO PPB 10000 1 1 *** 2-propyn-1-ol 
Hl5 2,4,5-T PPB 2 22 22 *** 2,4,5-T 
H40 FTHALLI PPB 5 1 1 *** Thallium, filtered 
H62 LHYDRAZ PPB 30 29 29 *** Hydrazine, Low Detection Level 
H68 HEXONE PPB 10 22 22 *** Methyl Isobutyl Ketone 
101 ACETONE PPB 10 22 22 *** Acetone by VOA 
106 !SOPHER PPB 10 1 1 *** Isopherone 
109 BUTANOL PPB 10000 1 1 *** 1-Butanol 
121 TRIBUPH PPB 10 1 1 *** Tributylphosphoric Acid 
128 TAF PPB 10 22 22 *** Tetrahydrofuran 
129 ACENAPH PPB 10 1 1 *** Acenaphthene 
130 FLRENE PPB 10 1 1 *** Fluorene 
131 ANTHRA PPB 10 1 1 *** Anthracene 
132 PYRENE PPB 10 1 1 *** Pyrene 
133 ETHBENZ PPB 5 1 1 *** 680 EPAP Ethyl benzene 
134 STYRENE PPB 5 1 1 *** 140 EPAP Styrene 
142 BOCH PPB 5 1 1 *** 100 EPA Bromodichloromethane 
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TABLE 6.3. (contd) 

- - - - -------------- Const i tuent Li st~ WAC 173-303-9905 Const i tuents -----------------------------------------
Constituent Detection Below Dr inking wate r Standards 

Code Name Units Limit Samples Detect i on Standar d Agency Exceeded Full Name 

143 CDBH PPB 5 7 7 *** 100 EPA Chlorodibromomethane 
164 2Nl TPH PPB 10 7 7 *** o-Nitrophenol 
167 ETHANOL PPB 10000 7 7 *** Ethanol 
I7 5 2MENAPH PPB 10 7 6 2 - Hethylnaphthalene 
182 PHENANT PPB 10 7 7 *** Phenanthrene 
197 UNKARO PPB 2 0 Unknown Aromatic Hydr ocarbon 
199 UNKNOWN PPB 0 3 0 Unknown 
J43 BENZALC PPB 10 7 7 *** Benzyl Alcohol 
J69 2HEXANO PPB 50 7 7 *** 2-Hexanone 
J71 BNZKFLU PPB 10 7 7 *** Benzo(k)Fluoranthene 
J83 BGHlPER PPB 10 7 7 *** Benzo(Ghi)Perylene 
J89 DlNOSEB PPB 10 7 7 *** Dinoseb 
J91 DlALLAT PPB 10 7 7 *** Diallate 
K52 NNDlPHA PPB 10 7 7 *** N-NlTROSODlPHENYLAMlNE 
K56 DlBENFR PPB 10 7 7 *** DlBENZOFURAN 
K58 ACENATL PPB 10 7 7 *** ACENAPHTHYLENE 
L20 MBP PPB 10000 7 7 *** Monobutyl Phosphate 
L21 DBP PPB 10000 7 7 *** Dibutyl Phosphate 
L45 ALLYLCL PPB 100 7 7 *** Allyl Chloride 
L46 CLETHAN PPB 10 7 7 *** Chloroethane 
L48 PROPCN PPB 5 7 7 *** Propionitrile 
L4 9 VlNYLAC PPB 5 7 7 *** Vinyl Acetate 
L50 B2CLHEE PPB 10 7 7 *** Bis(2 - chloro-l-methylethyl)ether 
L52 DlPHOS PPB 10 7 7 *** 0,0-Diethyl-0,2-pyrazinyl phos phorothion 
L53 lSODRlN PPB 10 7 7 *** lsodrin · 
L54 ONlTAN l PPB 10 7 7 *** o-Nitroaniline 
L55 MNlTANl PPB 10 7 7 *** m- Nitroaniline 
L56 4NlTQUl PPB 10 7 7 *** 4-Nitroquinoline 1-oxi de 
L57 ETHGLYC PPB 10000 7 7 *** Ethylene Glycol 
L59 l PROPAN PPB 10000 7 7 *** 1- Propanol 
L60 l BUTYN PPB 10000 7 7 *** 1-Butynol 
L6 2 ACETONE PPB 10 7 7 *** Acetone - by ABN 
L63 14DBEN PPB 5 22 22 ** * 75 EPA p - Dichlorobenzene 
L64 CHLROB PPB 10 7 7 ••• 60 EPAP Chlorobenzene (by ABN) 
L68 UNKPAH PPB 1 0 Unknown Polycyclic Aromat i c 
L96 SULFER PPB 1 0 Sulfer 

••• - InJlcatos all ••mplea woro roportoJ •• bolow contractua l dotoct i on llmlta 
xx x - Indlc~tos that Orloklnn Wate r St and11rJa woro oxcoodod 
EPA - based on Maximum Contaminant Leve l s i n 40 CFR Part 141 

Nat i onal Primary Drinking Uater Regulations • 
EPAR - basod on Natio na l Intorlm Primary Drinking Wator Rogulatlon~, 

Appendix IV, EPA-670/9 - 76-003 
[PAP - ba~ed on proposed Maximum Con taminant Lovol Goa la In 60 FR •e936 
EPAS - basod on Se cond a ry Maximum Cont»minant Lovola give n In •~ CFR Part 1•3 

llatlonal Second a ry Drl11klna W» t or llooulationa 
DOE - based on Deriv ed Concen trat ion Gu i Jds Draft DOE Order 5400 . xx . October 10, 1988 
WDOE ba:sod on additional Seconda r y M11xlmuin'Contamlnant Love la g i ven i n 

WAC 2•8- 6•, Public Wa t. or Su pp l ioa 

Hydrocar bon 
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TABLE 6.4 . Constituents with at Least One Detected Value for the 1301-N Liquid Waste Disposal 
Facility, September Through December 1989 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH- LAB PHFIELO TOC TOXLDL 
Well Collection sample UHHO UHHO PPB PPB 
name date number l/700w . /700w .Ol/6.5-8.5s . 10/6.5- 8 . 5s 2000/ . 10/ . 

1-N-2 21DEC89 177 177 7.90 8.30 f400 16 
21DEC89 1 179 7.90 8.27 1300 11 
21DEC89 2 187 176 7 . 90 8.25 1300 15 
21DEC89 3 187 183 7.90 8.25 1300 16 

1-N-3 29SEP89 274 23°6 7.50 7.35 1900 16 
29SEP89 1 269 238 7 . 60 7.31 1500 15 
29SEP89 2 244 239 7 . 60 7.26 1700 14 
29SEP89 3 241 246 7.60 7 . 24 1900 13 
08NOV89 268 220 7.60 7. 71 1600 15 
08NOV89 1 231 220 7.60 7.70 1500 13 
08NOV89 2 226 221 7.60 7 . 71 1500 15 
08NOV89 3 225 221 7.60 7 . 71 1500 15 

1-N-4 29SEP89 167 179 8 7 . 70 1900 17 
en 29SEP89 1 165 179 8 7.66 1800 16 
N 29SEP89 2 167 172 8 7 . 63 1700 14 
(.Tl 29SEP89 3 166 175 8 7.62 1800 15 

08NOV89 161 164 8 8.21 1900 23 
08NOV89 1 161 164 8 8.20 1700 19 
08NOV89 2 161 164 8 8 . 19 1600 10 
08NOV89 3 161 163 8 8 . 19 1600 10 

1-N-14 26SEP89 184 192 8 . 10 7.77 11000 12 
26SEP89 1 184 192 8.20 7 . 83 1800 14 
26SEP89 2 181 192 8 . 20 7.86 1500 12 
26SEP89 3 180 190 8 . 20 7 . 85 1600 12 
14NOV89 187 184 8.10 8 . 17 1400 16 
14NOV89 1 187 185 8.20 8 . 15 1444 13 
14NOV89 .2 187 185 8.20 8 . 14 1400 19 
14NOV89 3 187 185 8.20 8 . 14 1500 16 

1-N-16 28SEP89 1240 1280 7 . 40 7 . 35 
28SEP89 1 1238 1270 7.40 7.35 
28SEP89 2 1238 1280 7 . 40 7 . 34 
28SEP89 3 1238 1290 7 . 40 7 . 35 
13NOV89 1546 6 . 56 5500 12 
13NOV89 1 1544 6 . 51 5400 15 
13NOV89 2 1550 6 . 50 5600 19 
13NOV89 3 1558 6 . 48 5000 19 

l - N-17 26SEP89 580 591 7 . 40 6 . 87 
26SEP89 1 579 600 7 . 40 6.85 
26SEP89 2 576 588 7 . 40 6 . 84 
26SEP89 3 571 585 7.40 6 . 83 . 
l0NOV89 502 6.68 11200 17 
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TABLE 6.4 . (contd) 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Collection sampl e UMHO UMHO PPB PPB 
name date number 1/700w ./700w . Ol/6.5-8 . 5s . 10/6.5-8.5s 2000/ . 10/. 

10NOV89 1 502 6 . 67 11300 14 
10NOV89 2 502 6.67 11100 17 
10NOV89 3 502 6 . 67 16 

1-N-21 28SEP89 564 561 7.90 7 . 88 
28SEP89 1 566 556 7 . 90 7.88 
28SEP89 2 566 552 7 . 90 7.88 
28SEP89 3 565 557 7.90 7 . 87 
13NOV89 794 7 . 21 1700 17 
13NOV89 1 795 7 . 20 1700 10 
13NOV89 2 795 7.21 1700 19 
13NOV89 3 797 7.22 1600 16 

1-N-54 020CT89 345 363 7 . 50 7 . 58 
020CT89 1 328 363 7 . 60 7 . 56 
020CT89 2 340 364 7.50 7. 58 
020CT89 3 348 383 7.50 7 . 57 . 
01NOV89 302 7.69 1600 13 

0) 01NOV89 1 300 7 . 69 
N 01NOV89 2 301 7 . 68 
0) 01NOV89 3 302 7 . 67 

1-N-55 020CT89 398 433 7.70 7.90 
020CT89 1 412 464 7 . 80 7.89 
020CT89 2 407 435 7 . 70 7.88 
020CT89 3 405 451 7 .70 7.89 . 
01NOV89 443 7.76 1500 18 
01NOV89 1 444 7 . 75 
01NOV89 2 444 7 . 75 
01NOV89 3 443 7 . 75 

1-N-56 020CT89 495 531 7 . 40 7 . 49 
020CT89 1 493 546 7.40 7 . 47 
020CT89 2 490 530 7 . 40 7.47 
020CT89 3 491 531 7 . 40 7.45 . 
01NOV89 517 7 . 41 11500 1 7 
01NOV89 1 517 7 . 40 
01NOV89 2 517 7 . 40 
01NOV89 3 516 . 7.40 

1-N-57 020CT89 274 323 7 . 80 7 . 70 
020CT89 1 271 324 7 . 80 7 . 71 
020CT89 2 273 322 7 . 80 7.70 
020CT89 3 275 320 7.80 7 . 70 . 
02NOV89 317 8.09 1600 18 

1-N-66 29SEP89 1764 170 8 . 20 8.09 1700 12 
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TABLE 6.4. {contd) 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Collection sample UMHO UMHO PPB PPB 
name date · number 1/700w . /700w . Ol/6 . 5-8.5s . 10/6.5-8 . 5s 2000/ • 10/. 

29SEP89 1 1741 167 8 . 20 8.11 1800 17 
29SEP89 2 1735 179 8.10 8.11 11200 12 
29SEP89 3 1740 166 8.20 8.11 11200 16 
08NOV89 159 158 8 . 20 7.54 1500 15 
08NOV89 1 160 158 8.20 7 . 56 1800 14 
08NOV89 2 157 158 8 . 20 7.57 1600 12 
08NOV89 3 159 158 8 . 20 7 . 58 f500 11 

l-N-67 020CT89 218 218 7.70 7. 71 1400 17 
020CT89 1 218 217 7 . 70 7 . 70 1500 ta 
020CT89 2 219 216 7.70 7.69 f500 15 
020CT89 3 219 217 7.70 7.70 1700 14 
08NOV89 199 205 7.60 7 . 86 1500 18 
08NOV89 1 200 205 7 . 60 7 . 86 1500 16 
08NOV89 2 200 206 7.60 7 . 86 1500 ta 
08NOV89 3 199 206 7.60 7 . 85 1400 f4 

l -N-69 020CT89 197 201 8.30 8 . 41 1500 f4 
O'I 

020CT89 1 197 201 8 . 40 8 , 40 1500 <10 
020CT89 2 197 201 8 . 40 8 . 40 1500 13 

N 020CT89 3 197 198 8.40 8.41 1400 <10 ....... 
08NOV89 186 189 8 . 30 8.10 1400 f3 
08NOV89 1 185 190 8.30 8 . 12 1400 15 
08NOV89 2 186 189 8.30 8 . 14 f300 f9 
08NOV89 3 185 188 8.30 8.15 1300 13 
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TABLE 6.4. (contd) 

Regu l ar Monitoring Data 

Duplicate FLUORID FMANGAN FPOTASS FBERYLL FSTRONT 2HENAPH ACETONE ALKALIN 
Well Collection sample PPB PPB PPB PPB PPB PPB PPB 
name date number 500/4000 5/50s 100/. 5/ . 10/. 10/. 10/. 20000/. 

1-N-2 21DEC89 <;500 <5 1420 <5 97 <10 
1-N-3 29SEP89 <500 <5 1990 <5 118 <10 

08NOV89 <500 <5 1940 <5 111 <10 
l-N-4 29SEP89 <500 <5 2280 <5 103 <10 

08NOV89 <500 <5 2220 <5 94 <10 
l-N-14 26SEP89 <500 <5 2030 <5 136 <10 

26SEP89 1 <500 <5 1690 <5 119 <10 
14NOV89 <500 <5 1590 <5 125 <10 
14NOV89 1 -<500 <~ 1660 <5 127 <10 

1-N-16 28SEP89 1600 2230 9720 <5 494 236000 
13NOV89 1600 2860 9060 <5 462 <10 <10 
13NOV89 1 
1 3NOV89 2 

1-N-17 26SEP89 <500 1100 4130 <5 284 222000 
10NOV89 <500 820 3390 <5 233 <10 18 

CTI 1-N-21 28SEP89 <500 <5 4300 <5 187 119000 
13NOV89 800 <5 5190 <5 323 <10 <10 

N l-N-54 020CT89 <500 <5 3170 <5 189 108000 co . 01NOV89 <500 <5 3010 <5 154 <10 <10 
1-N-55 020CT89 <500 <5 3710 8 245 80000 

01NOV89 <500 <5 3940 <5 248 <10 <10 
1-N-56 020CT89 <500 9 3420 <5 287 193000 

01NOV89 <500 6 3490 <5 297 26 <10 
1-N-.57 020CT89 <500 <5 3240 <5 149 86000 

02NOV89 <500 <5 3530 <5 161 <10 <10 
1-N-66 29SEP89 <500 <5 1830 <5 100 <10 

08NOV89 <500 <5 2010 <5 102 <10 
1-N-67 020CT89 <500 <5 1500 <5 109 <10 

08NOV89 <500 <5 1460 <5 109 <10 
1-N-69 020CT89 <500 <5 2090 <5 152 <10 

08NOV89 <500 <5 1950 <5 148 <10 
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TABLE 6.4. (contd) 

Duplicate ALPHAHI ALUHNUH AMHONIU 
Well Collection sample PCI/L PPB PPB 
name date number 4/15 150/. 50/. 

l-N-2 21DEC89 *.310 <150 <50 
l-N-3 29SEP89 1.36 3 54 <50 

08NOV89 *.515 <150 <50 
1-N-4 29SEP89 * . 243 <150 <50 

08NOV89 *.0225 <150 <50 
1-N-14 26SEP89 .893 <150 <50 

26SEP89 1 * . 390 <150 <50 
14NOV8~ * . 128 <150 <50 
14NOV89 1 * .513 <150 <50 

l-N-16 28SEP89 <150 
13NOV89 *.881 <150 222 
13NOV89 1 
13NOV89 2 

l-N-17 26SEP89 <150 . 
10NOV89 *1.13 <150 <50 

1-N-21 28SEP89 <150 
13NOV89 *l.39 <150 <50 

1-N-54 020CT89 <150 . 
01NOV89 *.527 <150 <50 

O'I 1-N-55 020CT89 <150 
N 01NOV89 *1 . 11 <150 <50 
U) 1-N-56 020CT89 <150 

01NOV89 *-0.158 <150 <50 
1-N-57 020CT89 <150 

02NOV89 * .414 <150 <50 
1-N-66 29SEP89 1.08 <150 <50 

08NOV89 * . 445 196 <50 
1-N-67 020CT89 *.377 <150 <50 

08NOV89 * . 0120 <150 <50 
1-N-69 020CT89 *.0999 <150 <50 

08NOV89 *.472 <150 <50 
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Duplicate 
Well Collection sample 
name date number 

l-N-2 21DEC89 
l-N-3 29SEP89 

08NOV89 
1-N-4 29SEP89 

08NOV89 
l-N-14 26SEP89 

26SEP89 1 
14NOV89 
14NOV89 1 

l-N-16 28SEP89 
13NOV89 
13NOV89 1 
13NOV89 2 

1-N-17 26SEP89 
10NOV89 

0) 
1-N-21 28SEP89 

13NOV89 
w l-N-54 020CT89 

01NOV89 
l-N-55 020CT89 

01NOV89 
l-N-56 020CT89 

01NOV89 
1-N-57 020CT89 

02NOV89 
1-N-66 29SEP89 

08NOV89 
1-N-67 020CT89 

08NOV89 
l-N-69 020CT89 

08NOV89 

·) '.) ,J ·2.:.. . - 7 

TABLE 6.4. 

BARIUM FBARIUH 
PPB PPB 

6/1000 6/1000 

18 17 
42 33 
28 30 
19 18 
14 13 
15 16 
13 11 

14 14 
14 15 

146 161 
152 153 

90 83 
66 67 
50 43 
60 54 
59 57 
57 56 
51 53 
50 44 
65 68 
63 62 
53 46 
57 52 
16 14 
19 17 
26 25 
23 24 
21 20 
19 17 

(contd) 

BETA BORON FBORON CALCIUM 
PCI/L PPB PPB PPB 

8/50 10/. 10/. 50/. 

3610 20 15 25300 
1010 24 18 29900 
1220 18 27 27200 
34.4 22 18 22700 
30.2 21 26 21500 
2030 24 22 25900 
1840 23 22 25900 
2140 23 31 25300 
2000 20 34 25100 

. 28 31 103000 
8.57 28 29 109000 

. 

29 19 73900 
226 19 22 57300 
. 23 20 32800 

11.6 32 21 59100 
. 40 17 42500 

314 27 20 33000 
21 53 49400 

64.2 21 18 55000 
27 35 71000 

691 19 25 73800 
28 18 34100 

39.1 15 13 34500 
31.4 29 17 22200 
28.9 20 27 23100 

25700 28 23 28300 
24100 29 27 28400 

22.1 21 16 24200 
19.3 20 21 24500 
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TABLE 6.4 . (contd) 

Duplicate FCALCIU CHLFORM CHLORID CHROMUH C0-60 CS-137 IRON FIRON 
Well Collection sample PPB PPB PPB PPB PCI/L PCI/L PPB PPB 
name date number 50/. 5/100 500/250000s 10/50 22.5/lOOr 20/200r 30/300s 30/300s 

l-N-2 21DEC89 24400 5 1400 <10 *2 . 39 *-0.868 65 <30 
l-N-3 2 9SEP89 27400 13 3000 <10 *11 . 3 *-0.620 1620 <30 

08NOV89 27900 13 2500 <10 6.07 *3.25 229 <30 
l-N-4 29SEP89 21700 t4 1600 <10 11.9 *-1.30 145 <30 

08NOV89 21200 8 1700 <10 14. 7 *-1.37 220 <30 
l-N-14 26SEP89 27200 13 2600 <10 17 . 5 *1.10 169 <30 

26SEP89 1 23900 13 2700 <10 13.7 *1.18 158 <30 
14NOV89 24500 14 2400 <10 11.1 *.690 61 <30 
14NOV89 1 25500 f4 2500 <10 537 <30 

l - N-16 28SEP89 108000 30000 <10 " 983 1170 
13NOV89 107000 <5 19800 <10 *2.06 *.248 4560 2350 
13NOV89 1 
13NOV89 2 

l-N-17 26SEP89 69000 7000 <10 1240 393 
10NOV89 56400 <5 5600 <10 *-3.10 *.621 551 222 

l-N-21 28SEP89 33700 7000 <10 547 <30 
a, 13NOV89 . 66300 14 10800 <10 5.67 *3.06 432 43 
w l-N-54 020CT89 42600 4800 <10 94 <30 ..... 01NOV89 32800 <5 3700 <10 15.9 *1.88 38 <30 

l-N-55 020CT89 49800 . 4200 19 . 55 <30 
01NOV89 51500 13 4200 <10 8.32 *-0.125 39 <30 

l-N-56 020CT89 70200 6000 <10 59 203 
01NOV89 72900 <5 6200 12 19.3 *O 77 <30 

l-N-57 020CT89 30100 3300 <10 117 <30 
02NOV89 33300 13 3200 <10 7.31 *-2.98 39 <30 

l-N-66 29SEP89 21500 6 1600 15 13.1 *5.89 · 186 37 
08NOV89 23300 10 1600 <10 *4.86 *-5.26 469 <30 

l-N-67 020CT89 27100 13 5700 12 *11 . 9 *-1. 50 102 <30 
08NOV89 28100 13 6200 <10 *6.98 *.689 171 <30 

1-N-69 020CT89 23900 <5 1200 13 19.3 *-4.82 71 <30 
08NOV89 24300 13 1100 <10 23.1 *-0.476 32 <30 
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TABLE 6.4. (contd) 

Duplicate LFLUORO HAGNES FHAGNES HANGESE HETHONE NAPHTHA NICKEL NITRATE Well Collection sample PPB PPB PPB PPB PPB PPB PPB PPB name date number 20/4000 50/ . 50/ . 5/50s 10/ . 10/. 10/ . 500/45000 
l-N-2 21DEC89 4050 3960 <5 <10 <10 9300 l-N-3 29SEP89 5240 4750 70 11 <10 7500 08NOV89 4590 4680 13 <10 <10 7100 l-N-4 29SEP89 3840 3640 5 <10 <10 2800 08NOV89 3580 3530 8 <10 <10 3700 l-N- 14 26SEP89 4180 4410 <5 f6 <10 8700 26SEP89 1 4230 3850 6 <10 <10 8800 14NOV89 3970 3870 <5 <10 <10 8300 14NOV89 1 3940 4020 <5 <10 <10 8500 l-N-16 28SEP89 17100 18500 2050 . . <10 <500 13NOV89 407 18600 17800 2760 <10 <10 <10 <500 13NOV89 1 

13NOV89 2 . 
l-N-17 26SEP89 11100 10400 1160 <10 3800 10NOV89 232 8240 8360 813 <10 <10 <10 2400 l-N-21 28SEP89 6350 6480 24 <10 11000 m 

13NOV89 299 10700 11100 15 <10 <10 <10 10600 w l-N-54 020CT89 6280 6250 9 <10 11900 N 
01NOV89 235 4830 4830 <5 <10 <10 <10 9500 l-N-55 020CT89 9220 9110 6 . <10 8700 01NOV89 261 10000 9600 <5 <10 <10 <10 93000 1-N-56 020CT89 10500 10400 6 . <10 9000 01NOV89 115 10500 10400 7 <10 12 11 8400 l-N-57 020CT89 6470 5690 <5 <10 8100 02NOV89 300 6600 6290 <5 <10 <10 <10 8800 l-N-66 29SEP89 3600 3470 8 <10 11 2400 08NOV89 3600 3640 8 <10 <10 3000 l - N-67 020CT89 4480 4330 <5 <10 <10 12100 08NOV89 4380 4340 <5 <10 <10 10300 l-N-69 020CT89 5110 5080 <5 <10 <10 24500 08NOV89 4980 4970 <5 <10 <10 22900 
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TABLE 6.4. {contd) 

Duplicate PHOSPHA POTASUM RADIUM RU-10 6 SILICON FSILICO SODWN FSOOIUH 
Well Collection sample PPB PPB PCI/L t>CI /L PPB PPB PPB PPB 
name date number 1000/. 100/. 1/5 172 .5/30r 50/. 50/ . 200/. 200/. 

l -N-2 2 1DEC89 <1000 1460 *-0.0468 *- ll . 6 7310 6950 2540 2480 
l-N- 3 29SEP89 <1000 2210 .182 *- 23 . 8 ll600 10100 7300 6820 

08NOV89 <1000 1910 .265 *- 13 . 7 10700 10900 6500 6720 
l-N-4 29SEP89 <1000 2530 * . 0515 *28 . 6 10300 9800 3530 3280 

08NOV89 <1000 2260 * . 0145 *43 . 9 10200 9980 3290 3230 
l -N~l4 26SEP89 <1000 1930 * . 0295 *- 4 .63 8070 8400 3190 3380 

26SEP89 1 <1000 1 960 * . 0766 *-36 . 3 8040 7340 3280 2900 
14NOV89 <1000 1620 * . 0958 *-1. 18 7750 7220 3ll0 3020 
14NOV89 1 <1000 1630 *.0334 7670 7850 3020 3150 

l-N-16 2 8SEP89 <1000 9220 18500 19800 178000 189000 
13NOV89 <1000 9300 . 399 *-4 . 14 20700 20800 189000 179000 
1 3NOV89 1 
13NOV89 2 . 

l-N-1 7 26SEP89 <1000 4360 15900 14800 39500 37200 
lONOV89 <1000 3370 . 208 95.8 14100 14100 29900 30900 

l - N-2 1 28SEP89 <1000 4280 13300 13400 69000 69100 
0\ 13NOV89 <1000 5120 .450 *-5 .90 13900 14200 79600 88000 
w l-N-54 020CT89 <1000 3260 10800 uooo 17100 17500 w 01NOV89 <1 000 2920 .247 *5 . 64 10800 10600 19700 19700 

l-N-55 020CT89 <1000 3930 12400 12300 19900 19200 
01NOV89 <1000 4050 *. 0691 *31.9 12700 ll900 21200 20200 

l-N-56 020CT89 1300 3350 12100 12100 20800 21600 
01NOV89 1400 3540 * . 0400 *19 . 1 12100 ll600 25500 25000 

l -N- 57 020CT89 <1000 3790 13000 ll400 14900 13000 
02NOV89 <1000 3720 * . 113 *32 .8 12300 12200 16300 1 6400 

l-N- 66 29SEP89 <1000 1930 * .138 *30 .2 7700 7300 2160 2040 
08NOV~9 <1000 2020 .397 *35 .7 7900 7840 2250 2300 

l-N-67 020CT89 <1000 1530 * . 0939 *-4 . 22 7890 7550 2830 2760 
08NOV89 <1000 1460 *.000750 * .524 7800 7840 2730 2890 

l-N-69 020CT89 <1000 2100 * . 0335 69 .1 8360 8280 2950 2930 
08NOV89 <1000 1900 *.104 *- 18 7640 8350 2770 2820 
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TABLE 6.4. (contd) 

Duplicate SR 90 STRONUM SULFATE SULFER TC TDS TRITIUM TURBID 

Well Collection sample PCI/L PPB PPB PPB PPB PCI/L NTU 

name date number 5/8 10/ . 500/250000s ./. 1000/. 5000/500000s 500/20000 . 10/1 

l-N-2 21DEC89 1840 102 13400 54200 .200 

l-N-3 29SEP89 629 127 26000 23100 6.80 
08NOV89 541 109 24800 22600 2 

l-N-4 29SEP89 7.26 106 12700 22100 1.50 
08NOV89 6.92 95 12400 36000 3.10 

1-N-14 26SEP89 1010 130 15400 34600 1.80 
26SEP89 1 1110 134 15400 34900 
14NOV89 1090 126 15500 36200 .600 

14NOV89 1 123 15600 
l-N-16 28SEP89 456 392000 . 45 

13NOV89 *.389 478 283000 30 110000 892000 3010 21 

13NOV89 1 
13NOV89 2 . 

l-N-17 26SEP89 301 68000 14 

lONOV89 111 229 64000 43600 274000 19400 3.50 
0-, l-N-21 28SEP89 186 129000 6.60 . 
w 13NOV89 3.21 309 213000 32900 463000 13600 1.80 
.i,,. l-N-54 020CT89 188 51000 1.80 . 

01NOV89 171 156 42100 23600 158000 19700 . 600 

l-N-55 020CT89 . 244 114000 . .300 

01NOV89 44.1 265 122000 20000 270000 19700 . 300 

l-N-56 020CT89 293 59000 . . 200 

01NOV89 364 308 73000 46400 301000 31100 .700 

1- N- 57 020CT89 169 50000 . .900 

02NOV89 18.5 172 56200 19800 173000 21800 .400 

l-N-66 29SEP89 2.18 102 12100 27700 2 . 40 

08NOV89 1.67 98 11300 52400 5.80 

l-N-67 020CT89 13000 113 19900 45300 .400 

08NOV89 11600 110 19500 42600 1.50 

1-N-69 020CT89 .840 155 11500 75100 . 400 

08NOV89 *.0617 147 11000 78400 . 200 
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TABLE 6.4. (contd) 

Duplicate u UNKARO UNKNOWN UNKPAH VANADUH FVANADI ZINC FZINC 
Well Collection sample PCI/L PPB PPB PPB PPB PPB PPB PPB 
name date number .50/600d . /. 0/. ./ . 5/. 5/. 5/5000.s 5/5000 

l -N-2 21DEC89 . 148 <5 <5 7 <5 
l -N-3 29SEP89 . 276 13 8 10 <5 

08NOV89 .807 8 10 <5 <5 
l -N-4 2 9SEP89 . 345 18 16 13 <5 

08NOV89 .338 14 13 6 <5 
l-N-14 26SEP89 .174 6 6 5 <5 

26SEP89 1 .177 11 <5 10 7 
14NOV89 .787 7 7 8 7 
14NOV89 1 .831 7 8 9 8 

l-N-16 28SEP89 5 8 24 27 
13NOV89 1. 77 25 21 <5 <5 25 15 
l3NOV89 1 22 41 
13NOV89 2 25 

l-N-17 26SEP89 6 <5 12 12 
10NOV89 • 779 <5 <5 14 15 

l-N-21 28SEP89 14 14 16 14 
O'I 13NOV89 1. 50 11 11 15 13 . 
w l-N-54 020CT89 10 7 5 7 
U'1 01NOV89 . 447 <5 <5 7 <5 

l-N-55 020CT89 15 15 <5 8 
01NOV89 • 727 9 10 7 <5 

l-N-56 020CT89 . <5 <5 <5 30 
01NOV89 . 533 28 <5 <5 12 8 

l-N-57 020CT89 8 9 <5 <5 
02NOV89 .906 6 9 32 <5 

l-N-66 29SEP89 .586 16 15 <5 <5 
08NOV89 .647 11 13 11 7 

l-N-67 020CT89 .328 <5 <5 <5 <5 
08NOV89 .211 8 5 <5 <5 

l-N-69 020CT89 .444 <5 5 <5 <5 
08NOV89 .195 7 8 <5 <5 
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TABLE 6.4. (contd) 

The column headers consist of : Constituent Name 
Analysis Units 

Contractual Detection Limit/Drinking W~ler Standard(suffix) 

Suffix 
none - based on "aximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uater Regulotions 
r - based on Natlon~I Interim Primary Drinking Water Regulations, 

Appendix IV, EPA-670/9-76-003 
p - based on proposed Maximum Contaminant Level Goals In 6~ Ftt 46936 
• - based on Secondary Ma~imum Contaminant Levels given In 40 CFR Part 143 

tlatlonal Secondary Drinking Water Regulations 
d based on Derived Concentration Guides, Draft DOE Order 5400. xx. October 10, 1988 
w - based on addltlonal Secondary M~ximum Contaminant Level, given In 

WAC 248-64, Public Water Supplles 

Data Flaos 
( - Less th~n Contractual Dotoctlon Limit, reported aa Limit 
I - Loss than Contractual Detection Limit, measured velue reported 
• - For radioactive constituents, reported value ls less than 2-sloma error 



TABLE 6.5. Sampling Schedule for the 1301-N Liquid Waste Disposal Facility 

Well 
199-N-2 
199-N-3 
199-N-4 
199-N-14 

*199-N-16 
*199-N-17 
*199-N-18 
*199-N-21 
*199-N-23 
*199-N-24 
*199-N-25 
*199-N-26 
*199-N-47 
*199-N-54 
*199 -N-55 
*199-N-56 
*199-N-57 

199-N-66 
199-N-67 
199-N-69 

19a9(a) 

X X 
X X 
X X 
X L 
X L 

X 
s 
s 
s 
s 
s 

X 

s 
s 
s 
s 

X 
X 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
X 
X 
X 

X 

Jan Feb Mar 
X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
X 
X 
X 

1990 
Apr May Jun 

X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
X 
X 
X 

Jul Aug Sep 
X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
X 
X 
X 

(a) The following notations are used in this table: 
L = sampled for the long list of constituents (WAC 173-303-9905) for 

liquid effluent study. 
S = sampled for the short list of constituents (Table 6.6). 
X = sampled for the regular list of constituents (Table 6.5). 
*=data also used in the 1324-N/NA project . 
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TABLE 6.6. The Regular Sampling List for the 1301 -N Ground-Water 
Quality Assessment Monitoring Network 

Coliform 
Total Organic Halogens 
Total Organic Carbon 
Metals Analyzed by the Inductively 

Coupled Argon Plasma Method, 
Unfiltered/Filtered 

Arsenic, Unfiltered/Filtered 
Selenium, Unfiltered/Filtered 
Lead, Unfiltered/Filtered 
Mercury, Unfiltered/Filtered 
Anions 
Volatile Organic Analyses 
Hydrazine 
Phenol 
Pesticides 
Herbicides 
Ammonium Ion 

Uranium 
pH 

Specific Conductance 
Tritium 
Strontium-90 
Gamma Scan 
Radium 
Gross Beta 
Gross Alpha 
Turbidity 

TABLE 6.7. Short List for the 1301-N Ground-Water Qual i ty Assessment 
Monitoring Network 

Turbidity 
Metals Analyzed by the Inductively Coupled Argon Plasma Method, 

Unfiltered/Filtered 
Arsenic, Unfiltered/Filtered 
Selenium, Unfiltered/Filtered 
Lead, Unfiltered/Filtered 
Mercury, Unfiltered/Filtered 
Alkalinity . 
Anions 
pH 
Specific Conductance 

6.38 



7.0 1324-N SURFACE IMPOUNDMENT AND 1324-NA PERCOLATION POND 
M. J. Hartman 

Westinghouse Hanford Company 

The ground water beneath the 1324-N Surface Impoundment and 1324-NA 
Percolation Pond has been monitored by a RCRA interim-status well network 
since December 1987. In May 1989, the 1324-N/NA ground-water monitoring 
project was converted to a ground-water quality assessment project as a 
result of high values of specific conductance in wells 199-N-58, 199-N-59, 
199-N-60, and 199-N-61 (see Figure 7.1). The Washington State Department of 
Ecology was notified , and a ground-water quality assessment program (Gilmore 
1989) was developed and implemented as required by 40 CFR 265. This program 
outlined an expansion of the monitoring network and increased the sampling 
frequency for selected constituents that coul d affect the specific con
ductance in the ground water. 

The 1324-N/NA facilities are located in the 100-N Area approximately 
1300 ft east of the Columbia River (see Figures 1.1 and 7.1). The 1324-N 
Surface Impoundment was a treatment facility that was in service from May 
1986 to November 1988, when it was replaced with an elementary neutralization 
vessel. This facility is a doubly lined pond with a leachate collection 
system that was used to neutral ize the wastes . It is currently not in use. 
The 1324-NA Percolation Pond is an unlined pond that was used t o treat cor
rosive hazardous wastes from August 1977 to May 1986 . These wastes contained 
sul·furic acid and sodium hydroxide. The 1324-NA pond is currently a disposal 
facility, receiving treated wastes from the elementary neutralization vessel 
that replaced the 1324-N facility . 

There are 5 wells in the original monitoring network and an additional 
13 ground-water quality assessment wells (Figure 7.1). The 13 assessment 
wells are also used in the assessment of the 1301-N LWDF (see Section 6.0). 
Well 699-81-58 is the designated upgradient well, and wells 199-N-58, 
199-N-59, 199-N-60, and 199-N-61 are downgradient wells. The 13 ground-water 
quality assessment wells are all downgradient wells used to delineate the 
extent of the high specifi c conductance in the ground water around the 
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1324-N/NA facilities. All of the wells monitor the uppermost aquifer, which 
comprises primarily sand, gravel, and cobbles. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No drilling or hydrogeologic characterization work (other than water
level measurement) was performed during this reporting period . 

WATER LEVELS 

The elevation of the water table in the 100-N Area is affected by the 
release of effluents to disposal facilities, river stage in the nearby 
Columbia River, and ground water entering the 100-N Area from other parts of 
the Hanford Site. Water-level measurements are taken in most of the 100-N 
Area wells in conjunction with the 1301-N and 1325-N LWDF projects. Monthly 
water-level measurements continued this quarter, with measurements obtained 
in October, November, and December. Water-table maps for each month are 
shown in Figures 6.2, 6.3, and 6.4. The water-table elevations are presented 
in Tables 6.1 and 6.2. 

WATER CHEMISTRY DATA 

Results of the ground-water sample analyses conducted in September were 
received this quarter. The network was sampled again between November 15 and 
December 12. The assessment wells were sampled as part of a Hanford Site 
liquid effluent study. These samples were analyzed for the constituents 
listed in WAC 173-303-9905. The results of analyses received to date are 
listed in Tables 7.1 and 7. 2. 

A revised sampling schedule for the 1324-N/NA project is presented in 
Table 7.3. The lists of constituents cited in Table 7.3 are shown in 
Tables 7.4 and 7.5, respectively. 

Constituents of note in the September through December samples include 
the fo 11 owing: 

• Total organic carbon (TOC) concentrations for the wells in the 
1324-N/NA network are usually near or below the detection limit of 
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2000 ppb. An exception this quarter was well 199-N-47, which 
showed 3900 ppb TOC . This was the first time that TOC data were 
available for this well . 

• Specific conductance was greater than the WAC 248-54 drinking water 
standard (700 µmho/cm) in most of the wel l s in the monitoring 
network. The highest values were observed in the wells closest to 
the facility. The highest value was in well 199-N-61 in September 
(approximately 3700 µmho/cm). 

• Total dissolved solids were measured in samples from the assessment 
wells as part of a waste stream characterization study. Wells 
199-N-23, 199-N-25, and 199-N-47 were 580,000, 554,000, and 
599,000 ppb, respectively. The 40 CFR 143 secondary drinking water 
standard is 500,000 ppb. 

• Turbidity of sampl es from the assessment wells was greater than 
the 40 CFR 141 drinking water standard (1 NTU) . The highest 
measured turbidity was >200 NTU in well 199-N-23 (September and 
December) and in wel l 199-N-26 (December) . 

• Elevated concentrations of metals were observed in the high
turbidity wells, particularly 199-N-23 and 199-N-26. The 
assessment wel l s were sampled with a bailer, and no filtered 
samples were collected from those wells. Metals concentrations 
greater than drinking water standards in one or more well in 
December were iron (up to 348,000 ppb), manganese (1620 ppb), 
barium (1010 ppb), cadmium (103 ppb), and chromium (520 ppb). 

• The assessment wells were analyzed for coliform bacteria in 
December . All samples showed concentrati ons of col i form less than 
the detecti on limi t except for samples from well 199-N-24, which 
showed 63.0 MPN . The cause of th i s elevated concentration is not 
known . The 40 CFR 141 drinking water standard for col i form is 
1 MPN . 

• Ruthenium-106 was reported at 47.5 pCi/l at well 199-N-61 in 
September, but a duplicate sample showed only 5 pCi/L. These 
values are less than the 2-sigma error (i.e., the concentration of 
ruthenium-106 present in the sample was too low for the analytical 
method to measure accurately). The EPA (1976) drinking water 
standard for ruthenium-106 is 30 pCi/L. 

• As in past quarters, sulfate concent rations were extremely high in 
most of the well s. The highest concentrat ions were between 1 and 
2 million ppb in the wells closest to the facility. 
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GROUND-WATER QUALITY ASSESSMENT PROGRAM 

Sampling of the assessment monitoring network continued this quarter as 
described above . 
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TABLE 7.1 . Constituent List and Summary of Sampling Results for the 1324-N Surface Impoundment 
and 1324-NA Percolation Pond, September Through December 1989 

--------------- Constituent List= Contamination Indicator Parameters 

Constituent 
Code Name Units 

088 CONDI.AB UMHO 
191 CONDFLD UMHO 
199 PHFIELD 
207 PH-LAB 
C69 TOC PPB 
H42 TOXLDL PPB 

Detection Below 
Limit Samples Detection 

1 
. 100 

. 0100 
2000 

10 

46 
50 
50 
62 
45 
45 

0 
0 
0 
0 

42 
6 

Drinking Water standards 
Standard Agency Exceeded Full Name 

700 WDOE 
700 WDOE 

6.5-8 . 5 EPAS 
6.5-8.5 EPAS 

XXX 
XXX 
XXX 
XXX 

Conductivity, Laboratory 
Specific conductance 
pH, Field Measurement 
pH , Laboratory Measurement 
Total organic carbon 
Total Organic Halogen , Low Det . Level 

------------ Constituent List- Interim Primary Drinking Water Parameters --------------------------------

Constituent 
Code Name Units 

109 
111 
112 
181 
A06 
A07 
A08 
AlO 
A20 
A21 
A22 
A33 
A34 
A35 
A36 
A37 
A38 
A39 
A51 
C72 
C74 
H13 
H14 
H20 
H21 
H22 
H23 
H37 

COLIFRM 
BETA 
ALPHAHI 
RADIUM 
BARIUM 
CADMIUM 
CHROMUM 
SILVER 
ARSENIC 
MERCURY 
SELENUM 
ENDRIN 
METHLOR 
TOXAENE 
a-BHC 
b-BHC 
g-BHC 
d-BHC 
LEADGF 
NITRATE 
FLUORID 
2,4 - D 
2,4,5TP 
FBARIUM 
FCADMIU 
FCHROMI 
FSILVER 
FARSENI 

MPN 
PCI/L 
PCI/L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

2 . 20 
8 
4 
1 
6 
2 

10 
10 

5 
.100 

5 
.100 

3 
1 

.100 

.100 

.100 

.100 
5 

500 
500 

2 
2 
6 
2 

10 
10 

5 

4 
16 
16 
16 
22 
22 
22 
22 
22 
21 
22 
16 
16 
16 
16 
16 
16 
16 
22 
22 
22 
16 
16 
12 
12 
12 
12 
12 

3 
1 
9 
7 
0 

16 
9 

22 *** 
18 
21 *** 
22 *** 
16 *** 
16 *** 
16 *** 
16 *** 
16 *** 
16 *** 
16 *** 
18 

1 
10 
16 *** 
16 *** 

0 
11 
11 
12 *** 
12 *** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

1 EPA 
50 EPA 
15 EPA 

5 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

2 EPA 
10 EPA 

.200 EPA 
100 EPA 

5 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

50 EPA 
45000 EPA 

4000 EPA 
100 EPA 

10 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

XXX 

XXX 
XXX 
XXX 

Coliform bacteria 
Gross beta 
Alpha, High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
Silver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BBC 
Lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-D 
2 , 4,5-TP silvex 
Barium, filtered 
Cadmium, filtered 
Chromium, filtered 
Silver , filtered 
Arsenic, filtered 
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TABLE 7 .1. (contd) 

------------ Constituent List- Interim Primary Drinki ng Water Parameters ------------- - --- - -------· 

Constituent 
Code Name Units 

H38 
H39 
H41 
H60 
H63 
P19 

FHERCUR 
FSELENI 
FLEAD 
TURBID 
LFLOORD 
COLIMF 

PPB 
PPB 
PPB 
NTU 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

.100 
5 
5 

.100 
20 

1 

10 
12 
12 
20 

6 
11 

10 *** 
12 *** 
12 *** 

0 
0 

11 *** 

Drinking Wat e r Standards 
Standard Agency Exceeded Full Name 

2 EPA 
10 EPA 
50 EPA 

1 -EPA 
4000 EPA 

1 EPA 

XXX 

Mercury, filtered 
Selenium, filtered 
Lead, filtered 
Turbidity 
Fluoride, Low Detect i on Level 
Coliform (Membrane Filter) 

- ------------------- Constituent List- Water Quality Parameters 

Constituent 
Code Name Units 

All 
A17 
A19 
C57 
C73 
C75 
H24 
H29 
H31 
H57 

SODIUM 
MANGESE 
IRON 
PHENOL 
SULFATE 
CHLORID 
FSODIUM 
FMANGAN 
FIRON 
LPHENOL 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

200 
5 

30 
10 

500 
500 
200 

5 
30 
10 

22 
22 
22 

6 
22 
22 
12 
12 
12 
10 

0 
7 
1 
6 *** 
0 
0 
0 

11 
11 
10 *** 

Drinking Water Sta ndards 
Standard Agency Exceeded Full Name 

50 EPAS 
300 EPAS 

250000 EPAS 
250000 EPAS 

50 EPAS 
300 EPAS 

XXX 
XXX 

XXX 

Sodium 
Manganese 
Iron 
Phenol 
Sulfate 
Chloride 
Sodium, filtered 
Manganese, filtered 
Iron, filtered 
Pheno l, low DL 

-------------- Constituent List- Site Specific and Other Constituents 

Constituent 
Code . Name Units 

010 
024 
034 
104 
108 
12 1 
AO l 
A0 3 
A04 
A0 5 
A12 
A13 
A1 4 
A15 
A16 
A1 8 

C0-60 
CS-137 
RU-106 
u 
TRITIUM 
SR 90 
BERYLUM 
STRONUM 
ZINC 
CALCIUM 
NICKEL 
COPPER 
VANADUM 
ANTIONY 
ALUHNUM 
POTASUM 

PCI/L 
PCI/L 
PCI/L 
PCI/L 
PCI / L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detect i on Below 
Limit Samples Detection 

22.5 
20 

172 .5 
. 500 
500 

5 
5 

10 
5 

50 
10 
10 

5 
100 
150 
100 

16 
16 
16 
16 
16 
16 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

15 
16 
16 

0 
12 
12 
20 

0 
8 
0 

16 
14 
11 
22 
17 

0 

*** 
*** 

** * 

Drinking Wate r Sta ndards 
Standard Agenc y Exceeded Full Name 

100 EPAR 
200 EPAR 

30 EPAR 
600 DOE 

20000 EPA 
8 EPA 

5000 EPAS 

1300 EPAP 

Cobalt-60 
Cesium-137 
Ruthenium-106 
Uranium 
Tritium 
Strontium-90 
Ber yllium 
Strontium 
Zinc 
Calcium 
Nickel 
Copper 
Vanadium 
Antimony 
Aluminum 
Pot ass i um 
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TABLE 7. I. (contd) 

-------------- Constituent List- Site Specific and Other Constituents ----------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A50 MAGNES PPB 50 22 0 Magnesium 
C76 PHOSPHA PPB 1000 22 22 *** Phosphate 
816 TC PPB 1000 6 0 Total carbon 
817 TDS 5000 6 0 500000 EPAS XXX Total dissolved solids 
818 FZINC PPB 5 12 7 5000 EPAS Zinc, filtered 
819 FCALCIU PPB 50 12 0 Calcium, filtered 
825 FNICKEL PPB 10 12 12 *** Nickel, filtered 
826 FCOPPER PPB 10 12 12 *** 1300 EPAP Copper, filtered 
H27 FVANADI PPB 5 12 10 Vanadium, filtered 
H28 FALUMIN PPB 150 12 12 *** Aluminum, filtered 
H30 FPOTASS PPB 100 12 0 Potassium, filtered 
H32 FMAGNES PPB 50 12 0 Magnesium, filtered 
833 FBERYLL PPB 5 12 11 Beryllium, filtered 
835 FSTRONT PPB 10 12 0 Strontium, filtered 
836 FANTIHO PPB 100 12 12 *** Antimony, filtered ...... 858 AI.KALIN 20000 5 0 Alkalinity 

00 866 BROMIDE PPB 1000 22 22 *** Bromide 
867 NITRITE PPB 1000 22 22 *** Nitrite 
886 FBORON PPB 10 12 0 Boron, filtered 
887 FCOBALT PPB 20 12 12 *** Cobalt, filtered 
H88 FLITHIU PPB 10 12 11 Lithium, filtered 
H89 FHOLY PPB 40 12 12 *** Molybdenum, filtered 
H90 FSILICO PPB 50 12 0 Silicon, filtered 
H91 FTIN PPB 30 12 12 *** Tin, filtered 
H92 FTITAN PPB 60 12 12 *** Titanium, filtered 
H93 FZIRCON PPB 50 12 12 *** Zirconium, filtered 
POl BORON PPB 10 22 0 Boron 
P02 COBALT PPB 20 22 22 *** Cobalt 
P03 LITHIUM PPB 10 22 21 Lithium 
P04 HOLY PPB 40 22 22 *** Molybdenum 
P05 SILICON PPB 50 22 0 Silicon 
P06 TIN PPB 30 22 22 *** Tin 
PO? TITAN PPB 60 22 21 Titanium 
P08 ZIRCON PPB 50 22 22 *** Zirconium 
P12 ENDSFAN PPB .500 6 6 *** Endosulfan 
P13 PRORATE PPB 2 6 6 *** PRORATE 
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TABLE 7. 1. (contd} 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A23 THALIUM PPB 5 6 6 *** Thallium 
A24 THIOURA PPB 200 6 6 *** Thiourea 
A25 ACETREA PPB 200 6 6 *** l-acetyl-2-thiourea 
A26 CHLOREA PPB 200 6 6 *** 1-(o-chlorophenyl) thiourea 
A27 DIETROL PPB 200 6 6 *** Diethylstilbesterol 
A28 ETHYREA PPB 200 6 6 *** Ethylenethiourea 
A29 NAPHREA PPB 200 6 6 *** 1-naphthyl-2-thiourea 
A32 PHENREA PPB 500 6 6 *** N-phenylthiourea 
A40 DDD PPB .100 6 6 *** DDD 
A41 DDE PPB .100 6 6 *** DDE 
A42 DDT PPB .100 6 6 *** DDT 
A43 HEPTLOR PPB .100 6 6 *** 0 EPAP Heptachlor 
A44 HEPTIDE PPB . 100 6 6 *** 0 EPAP Heptchlor epoxide 
A45 KEPONE PPB 1 6 6 *** Kepone 
A46 DIELRIN PPB .100 6 6 *** Dieldrin 
A47 ALDRIN PPB .100 6 6 *** Aldrin 

""-I A48 CHLOANE PPB 1 6 6 *** 0 EPAP Chlordane 
\.0 A49 ENDOl PPB .100 6 6 *** Endosulfan I 

A52 END02 PPB .100 6 6 *** Endosulfan II 
A54 AR1016 PPB 1 6 6 *** 0 EPAP Arochlor 1016 
A55 AR1221 PPB 1 6 6 *** 0 EPAP Arochlor 1221 
A56 AR1232 PPB 1 6 6 *** 0 EPAP Arochlor 1232 
A57 AR1242 PPB 1 6 6 *** 0 EPAP Arochlor 1242 
A58 AR1248 PPB 1 6 6 *** 0 EPAP Arochlor 1248 
A59 AR1254 PPB 1 6 6 *** 0 EPAP Arochlor 1254 
A60 AR1260 PPB 1 6 6 *** 0 EPAP Arochlor 1260 
A61 TETRANE PPB 5 11 11 *** 5 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 5 11 11 *** 5 EPA Benzene 
A63 DIOXANE PPB 500 6 6 *** Dioxane 
A64 METHONE PPB 10 11 11 *** Methyl ethyl ketone 
A65 PYRIDIN PPB 500 6 6 *** Pyridine 
A66 TOLUENE PPB 5 11 10 2000 EPAP Toluene 
A67 1 , 1,1-T PPB 5 11 11 *** 200 EPA 1,1,1-trichloroethane 
A68 1 , 1 , 2-T PPB 5 11 11 *** 1 , 1,2-trichloroethane 
A69 TRICENE PPB 5 11 11 *** 5 EPA Trichloroethylene 
A70 PERCENE PPB 5 11 11 *** ~etrachloroethylene 
A71 OPXYLE PPB 5 11 11 *** 440 EPAP Xylene-o,p 
A72 ACROLIN PPB 10 6 6 *** Acrolein 
A73 ACRYILE PPB 10 6 6 *** Acrylonitrile 
A74 BISTHER PPB 5 6 6 *** Bis(chloromethyl) ether 
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TABLE 7.1. (contd) 

------------------ Constituent List= WAC 173-303-9905 Constituents ---------------------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A75 BROMONE PPB 5 6 6 *** Bromoacetone 
A76 METHBllO PPB 10 6 6 *** Methyl bromide 
A77 CARBIDE PPB 10 6 6 *** Carbon disulfide 
A78 CHLBENZ PPB 5 6 6 *** 60 EPAP Chlorobenzene 
A79 CHLTHER PPB 5 6 6 *** 2-chloroethyl vinyl ether 
ABO CHLFORM PPB 5 11 6 100 EPA Chloroform 
A81 METHCHL PPB 10 6 6 *** Methyl chloride 
A82 CHMTHER PPB 10 6 6 *** Chloromethyl methyl ether 
A83 CROTONA PPB 10 6 6 *** Croton aldehyde 
A84 DIBRCHL PPB 10 6 6 *** 0 EPAP 1,2-dibromo-3-chloropropane 
A85 DIBRETH PPB 10 6 6 *** 1,2-dibromoethane 
A86 DIBRMET PPB 10 6 6 *** Dibromomethane 
A87 DIBUTEN PPB 10 6 6 *** 1,4-dichloro-2-butene 

·Aee DICDIFM PPB 10 6 6 *** Dichlorodifluoromethane 
A89 1,1-DIC PPB 5 11 11 *** 1,1-dichloroethane 

........ A90 1,2-DIC PPB 5 11 11 *** 5 EPA 1,2-dichloroethane 
A91 TRANDCE PPB 5 11 11 *** 70 EPAP Trans-1,2-dichloroethene ...... 
A92 DICETHY PPB 10 6 6 *** 7 EPA 1,1-dichloroethylene 0 
A93 METHYCH PPB 5 11 11 *** Methylene Chloride 
A94 DICPANE PPB 5 6 6 *** 6 EPAP 1 , 2-dichloropropane 
A95 DICPENE PPB 5 6 6 *** 1,3-dichloropropene 
A96 NNDIEHY PPB 10 6 6 *** N,N-diethylhydrazine 
A97 1,1-DIM PPB 10 6 6 *** 1,1-dimethylhydrazine 
A98 1,2-DIM PPB 10 6 6 *** 1,2-dimethylhydrazine 
BOl IODOMET PPB 10 6 6 *** Iodomethane 
B02 METHACR PPB 10 6 6 *** Methacrylonitrile 
B03 METHTHI PPB 10 6 6 *** Methanethiol 
B04 PENTACH PPB 10 6 6 *** Pentachloroethane 
BOS 1112-tc PPB 10 6 6 *** 1 , 1,1,2-tetrachlorethane 
B06 1122-tc PPB 5 6 6 *** 1,1,2,2-tetrachlorethane 
BOB BROMORM PPB 5 6 6 *** 100 EPA Bromoform 
B09 TRCMEOL PPB 10 6 6 *** Trichloromethanethiol 
BlO TRCMFLM PPB 10 6 6 *** Trichloromonofluoromethane 
B12 123-trp PPB 10 6 6 *** 1,2,3-trichloropropane 
B13 VINYIDE PPB 10 11 11 *** 2 EPA Vinyl chloride 
B14 M-XYLE PPB 5 11 11 *** 440 EPAP Xylene-m 
B19 ACETILE PPB 10 6 6 *** Acetonitrile 
B20 ACETOPH PPB 10 6 6 *** Acetophenone , 
B21 WARFRIN PPB 10 6 6 *** Warfarin 
B22 ACEFENE PPB 10 6 6 *** 2-acetylaminofluorene 
B23 AMINOYL PPB 10 6 6 *** 4-aminobyphenyl 
B24 AMIISOX PPB 10 6 6 *** 5- (aminomethyl) -3-isoxazol_ol 
B25 AMITROL PPB 10 6 6 *** Amitrole 
B26 ANILINE PPB 10 6 6 *** Aniline 
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TABLE 7 .1. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ---------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B27 ARAMITE PPB 10 6 6 *** Aramite 
B28 AURAMIN PPB 10 6 6 *** Auramine 
B29 BENZCAC PPB 10 6 6 *** Benz[c]acridine 
B30 BENZAAN PPB 10 6 6 *** Benz[a]anthracene 
831 BENDICM PPB 10 6 6 *** Benzene, dichloromethyl 
B32 BENTHOL PPB 10 6 6 *** Benzenethoil 
B33 BENDINE PPB 10 6 6 *** Benzidine 
834 BENZBFL PPB 10 6 6 *** Benzo[b]fluoranthene 
B35 BENZJFL PPB 10 6 6 *** Benzo(j]fluoranthene 
836 PBENZQU PPB 10 6 6 *** P benzoquinone 
B37 BENZCHL PPB 10 6 6 *** Benzyl chloride 
B38 BIS2CHM PPB 10 6 6 *** Bis(2-chloroethoxy) methane 
B39 BIS2CHE PPB 10 6 6 *** Bis(2-chloroethyl ) ether 
840 BIS2EPH PPB 10 6 5 Bis(2-ethylhexyl) phthalate 
841 BROPHEN PPB 10 6 6 *** 4-bromophenyl phenyl ether 
842 BUTBENP PPB 10 6 6 *** Butyl benzyl phthalate ....... 
B43 BUTDINP PPB 10 6 6 *** 2- sec-butyl-4,6-dinitrophenol - 844 CHALETH PPB 10 6 6 *** Chloroalkyl ethers - B45 CHLANIL PPB 10 6 6 *** P-chloroaniline 
B46 CHLCRES PPB 10 6 6 *** P-chloro-m-cresol 
B47 CHLEPOX PPB 10 6 6 *** 0 EPAP 1-chloro-2,3-epoxypropane 
B48 CHLNAPH PPB 10 6 6 *** 2-chloronaphthalene 
B49 CHLPHEN PPB 10 6 6 *** 2-chlorophenol 
B50 CHRYSEN PPB 10 6 6 *** Chrysene 
B51 CRESOLS PPB 10 6 6 *** Cresols 
B52 CYCHDIN PPB 10 6 6 *** 2-cyclohexyl-4 , 6-dinitrophenol 
B53 DIBAHAC PPB 10 6 6 *** Dibenz(a,h]acridine 
B54 DIBAJAC PPB 10 6 6 *** Dibenz[a,j]acridine 
B55 DIBAHAN PPB 10 6 6 *** Dibenz[a,h]anthracene 
B56 DIBCGCA PPB 10 6 6 *** 7H-dibenzo[c,g]carbazole 
B57 DIBAEPY PPB 10 6 6 *** Dibenzo[a,e]pyrene 
B58 DIBAHPY PPB 10 6 6 *** Dibenzo[a,h]pyrene 
B59 DIBAIPY PPB 10 6 6 *** Dibenzo(a,i]pyrene 
860 DIBPHTH PPB 10 6 6 *** Di-n-butyl phthalate 
B61 12-dben PPB 10 6 6 *** 1,2-dichlorobenzene 
862 13-dben PPB 10 6 6 *** 1,3-dichlorobenzene 
863 14-dben PPB 10 6 6 *** 75 EPA p-Dichlorobenzene 
B64 DICHBEN PPB 10 6 6 *** 3,3'-dichlorobenzidine 
B65 24-dchp PPB 10 6 6 *** 2,4-dichlorophenol 
866 26-dchp PPB 10 6 6 *** 2,6-dichlorophenol 
B67 DIEPHTH PPB 10 6 6 *** Diethyl phthalate 
868 DIHYSAF PPB 10 6 6 *** Dihydrosafrole 
869 DIMETHB PPB 10 6 6 *** 3,3' - dimethoxybenzidine 
870 DIMEAMB PPB 10 6 6 *** P-dimethylaminoazobenzene 
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TABLE 7 .1. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B71 DIMBENZ PPB 10 6 6 *** 7 , 12-dimethylbenz[a]anthracene 
B72 DIMEYLB PPB 10 6 6 *** 3 , 3 ' -dimethylbenzidine 
B73 THIONOX PPB 10 6 6 *** Thiofanox 
B74 DIMPHAH PPB 10 6 6 *** Alpha,alpha-dimethylphenethylamine 
B76 DIMPHTH PPB 10 6 6 *** Dimethyl phthalate 
B77 DINBENZ PPB 10 6 6 *** Dinitrobenzene 
B78 DINCRES PPB 10 6 6 *** 4,6-dinitro-o-cresol and salts 
B79 DINPHEN PPB 10 6 6 *** 2,4-dinitrophenol 
B80 24-dint PPB 10 6 6 *** 2,4-dinitrotoluene 
B81 26-dint PPB 10 6 6 *** 2,6-dinitrotoluene 
B82 DIOPHTH PPB 10 6 6 *** Di-n-octyl phthalate 
B83 DIPHAHI PPB 10 6 6 *** Diphenylamine 
B84 DIPHHYD PPB 10 6 6 *** 1,2-diphenylhydrazine 
BBS DIPRNIT PPB 10 6 6 *** Di-n-propylnitrosamine 
B86 ETHMINE PPB 10 6 6 *** Ethyleneimine 
B87 ETHMETS PPB 10 6 6 *** Ethyl methanesulfonate ........ B88 FLUORAN PPB 10 6 6 *** Fluoranthene ,_. B89 HEXCBEN PPB 10 6 6 *** Hexachlorobenzene 

N B90 HEXCBUT PPB 10 6 6 *** Hexachlorobutadiene 
B9l HEXCCYC PPB 10 6 6 *** Hexachlorocyclopentadiene 
B92 HEXCETH PPB 10 6 6 *** Hexachloroethane 
B93 INDENOP PPB 10 6 6 *** Indeno(l,2,3-cd)pyrene 
B94 ISOSOLE PPB 10 6 6 *** Isosafrole 
B95 MALOILE PPB 10 6 6 *** Malononitrile 
B96 MELPHAL PPB 10 6 6 *** Melphalan 
B97 METHAPY PPB 10 6 6 *** Methapyrilene 
B98 METHNYL PPB 10 6 6 *** Metholonyl 
B99 METAZIR PPB 10 6 6 *** 2-methylaziridine 
COl METCHAN PPB 10 6 6 *** 3-methylcholanthrene 
CO2 METBISC PPB 10 6 6 *** 4,4'-methylenebis(2-chloroaniline) 
C03 METACTO PPB 10 6 6 *** 2-methyllactonitrile 
C04 METACRY PPB 10 6 6 *** Methyl methacrylate 
cos METMSUL PPB 10 6 6 *** Methyl methanesulfonate 
C06 METPROP PPB 10 6 6 *** 2-methyl-2-(methylthio) propionaldehyde-
C07 METHIOU PPB 10 6 6 *** Methyl thiouracil 
COB NAPHQUI PPB 10 6 6 *** 1,4-naphthoquinone 
C09 1-napha PPB 10 6 6 *** 1-naphthylamine 
ClO 2-napha PPB 10 6 6 *** 2-naphthylamine 
Cll NITRANI PPB 10 6 6 *** P-nitroaniline 
Cl2 NITBENZ PPB 10 6 6 *** Nitrobenzine 
Cl3 NITPHEN PPB 10 6 6 *** p-Nitrophenol 
Cl4 NNIBUTY PPB 10 6 6 *** N-nitrosodi-n-butylarnine 
Cl5 NNIDIEA PPB 10 6 6 *** N-nitrosodiethanolamine 
Cl6 NNIDIEY PPB 10 6 6 *** N-nitrosodiethylarnine 



9 2 4 7 

TABLE 7 .1. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ---------------------------------------· 
Const i tuent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C17 NNIOIME PPB 10 6 6 *** N-nitrosodimethylami ne 
Cl B NN IMETH PPB 10 6 6 *** N-nitrosomethylethylami ne 
Cl9 NNIURET PPB 10 6 6 *** N-nitroso-N-methylurethane 
C20 NNIVINY PPB 10 6 6 *** N- nitrosomethylvinylami ne 
C21 NNIMORP PPB 10 6 6 *** N-n i trosomorpholine 
C22 NNINICO PPB 10 6 6 *** N- nitrosonornicot i ne 
C23 NNIPIPE PPB 10 6 6 *** N- nitrosopiperidine 
C24 NITRPYR PPB 10 6 6 *** Nitrosopyrrolidine 
C25 NITRTOL PPB 10 6 6 *** 5-nitro-o-toluidi ne 
C26 PENTCHB PPB 10 6 6 *** Pentachlorobenzene 
C27 PENTCHN PPB 10 6 6 *** Pentachloronitrobenzene 
C28 PENTCHP PPB 50 6 6 *** 220 EPAP Pentachlorophenol 
C29 PHENTIN PPB 10 6 6 *** Phenacetin 
C30 PHENINE PPB 10 6 6 *** Phenylenediamine 
C31 PHTHEST PPB 10 6 6 *** Phthalic acid esters 
C32 PICOLIN PPB 10 6 6 *** 2-picoline ....... 
C33 PRONIDE PPB 10 6 6 *** Pronainide ...... C34 RESERPI PPB 10 6 6 *** Reserpine w 
C35 RESORCI PPB 10 6 6 *** Resorcinol 
C36 SAFROL PPB 10 6 6 *** Safrol 
C3 7 TETRCHB PPB 10 6 6 *** 1,2,4,5-tetrachlorobenzene 
C39 TETRCHP PPB 10 6 6 *** 2,3,4 , 6-tetrachlorophenol 
C40 THIURAM PPB 10 6 6 *** Thiuram 
C41 TOLUOIA PPB 10 6 6 *** Toluenediamine 
C42 OTOLHYD PPB 10 6 6 *** 0-toluidine hydrochloride 
C43 TRICHLB PPB 10 6 6 *** 1,2,4-trichlorobenze ne 
C44 245-trp PPB 10 6 6 *** 2 , 4,5-trichlorophenol 
C45 246-trp PPB 10 6 6 *** 2,4,6-trichlorophenol 
C46 TRIPHOS PPB 10 6 6 *** o,o,o-triethyl phosphorothioate 
C47 SYMTRIN PPB 10 6 6 *** sym-trinitrobenzene 
C48 TRISPHO PPB 10 6 6 *** Tris(2,3 - dibromopropyl) phosphate 
C49 BENZOPY PPB 10 6 6 *** Benzo(a]pyrene 
C50 CHLNAPZ PPB 10 6 6 *** Chlornaphaz i ne 
C51 BIS2ETH PPB 10 6 6 *** Bis(2-chloroisopropyl)ether 
C52 HEXAENE PPB 10 6 6 *** Hexachloropropene 
C54 HEXACHL PPB 10 6 6 *** Hexachlorophene 
C55 NAPHTHA PPB 10 6 6 *** Naphthalene 
C56 123TRI PPB 10 6 6 *** 1,2,3-trichlorobenzene 
C58 135TRI PPB 10 6 6 *** 1 , 3,5- trichlorobenzene 
C59 1234TE PPB 10 6 6 *** 1,2,3,4-tetrachlorobenzene 
C60 1235TE PPB 10 6 6 *** 1,2,3,5-tetrachlorobenzene 
C61 TETEPYR PPB 2 6 6 *** Tetraethylpyrophosphate 
C62 CHLLATE PPB 300 6 6 *** Chlorobenzilate 
C63 CARBPHT PPB 2 6 6 *** Carbophenothion 

----- ---- ---------- -----
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TABLE 7 .1. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ---------------------------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C64 DISULFO PPB 2 6 6 *** Disulfoton 
C65 DIMETHO PPB 2 6 6 *** Dimethoate 
C66 METHPAR PPB 2 6 6 *** Methyl parathion 
C67 PARATHI PPB 2 6 6 *** Parathion 
C70 CYANIDE PPB 10 6 6 *** Cyanide C71 FORMALN PPB 500 6 6 *** Formalin 
C77 PERCHLO PPB 5.00 6 6 *** Perchlorate 
C78 SULFIDE PPB 1000 6 6 *** Sulfide 
C79 KEROSEN PPB 10000 6 6 *** Kerosene 
C80 AMMONIU PPB 50 11 10 Ammonium ion 
C87 CITRUSR PPB 1000 6 6 *** Citrus red C90 PARALOE PPB 10000 6 6 *** Par aldehyde C91 STRYCHN PPB 50 6 6 *** Strychnine 
C92 MALHYDR PPB 500 6 6 *** Maleic hydrizide C93 NICOTIN PPB 100 6 6 *** Nicotinic acid 
C94 ACRYIDE PPB 10000 6 6 *** 0 EPAP Acrylamide C95 ALLYLAL PPB 10000 6 6 *** Allyl alcohol ...._, 
C98 CHLPROP PPB 10000 6 6 *** 3-chloropropionitrile ..... DOl PCOD's PPB .0100 6 6 *** Pcdd's -"" D02 PCOF's PPB .0100 6 6 *** Pcdf's 
003 2378TCO PPB .0100 6 6 *** 2,3,7,8 TCDO H03 ETHCARB PPB 10000 6 6 *** Ethyl carbamate 
H04 ETHCYAN PPB 10000 6 6 *** Ethyl cyanide HOS ETHOXID PPB 10 6 6 *** Ethylene oxide 
H06 ETHMETH PPB 10 6 6 *** Ethyl methacrylate 
H09 ISOBUTY PPB 10000 6 6 *** Isobutyl alcohol 
Hll PROPYLA PPB 10000 6 6 *** N-propylamine Hl2 PROPYNO PPB 10000 6 6 *** 2-propyn-1-ol Hl5 2,4,5-T PPB 2 16 16 *** 2,4,5-T H40 FTHALLI PPB 5 1 1 *** Thallium, filtered H62 LHYORAZ PPB 30 15 15 *** Hydrazine, Low Detection Level H68 HEXONE PPB 10 11 11 *** Methyl Isobutyl Ketone 101 ACETONE PPB 10 11 10 Acetone by VOA 106 !SOPHER PPB 10 6 6 *** Isopherone 109 BUTANOL PPB 10000 6 6 *** 1-Butanol 
I21 TRIBUPH PPB 10 6 6 *** Tributylphosphoric Acid 128 TAF PPB 10 11 10 Tetrahydrofuran 129 ACENAPH PPB 10 6 6 *** Acenaphthene 
130 FLRENE PPB 10 6 6 *** Fluorene 
131 ANTHRA PPB 10 6 6 *** Anthracene 
132 PYRENE PPB 10 6 6 *** Pyrene 
133 ETHBENZ PPB 5 6 6 *** 680 EPAP Ethyl benzene 
134 STYRENE PPB 5 6 6 *** 140 EPAP Styrene 
142 BDCM PPB 5 6 6 *** 100 EPA Bromodichloromethane 
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TABLE 7 .1. (contd) 

----- ----------- -- Constituent List- WAC 173-303-9905 Constituents --------- - -------------------------------

Const i tuent Detection Below Drinking Water Standa r ds 
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

143 
164 
167 
175 
182 
J43 
J69 
J71 
J83 
J89 
J91 
K52 
K56 
K58 
L20 
L21 
L45 
L46 
L48 
L49 
L50 
L52 
L53 
L54 
L55 
L56 
L57 
L59 
L60 
L62 
L63 
L64 

CDBM 
2NlTPH 
ETHANOL 
2MENAPH 
PHENANT 
BENZALC 
2HEXANO 
BNZKFLU 
BGHlPER 
DINOSEB 
DlALLAT 
NNDlPHA 
DlBENFR 
ACENATL 
MBP 
DBP 
ALLYLCL 
CLETHAN 
PROPCN 
VlNYLAC 
B2CLMEE 
DlPHOS 
l SODRlN 
ONlTANl 
MN l TANl 
4NlTQUl 
ETHGLYC 
lPROPAN 
lBUTYN 
ACETONE 
14DBEN 
CHLROB 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
~PB 
PPB 

5 
10 

10000 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 

10000 
10000 

100 
10 

5 
5 

10 
10 
10 
10 
10 
10 

10000 
10000 
10000 

10 
5 

10 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

11 
6 

6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 
6 *** 

11 *** 
6 *** 

100 EPA 

75 EPA 
60 EPAP 

Chlorodibromomethane 
o-Nitrophenol 
Ethanol 
2-Hethylnaphthalene 
Phenanthrene 
Benzyl Alcohol 
2-Hexanone 
Benzo(k)Fluoranthene 
Benzo(Ghi)Perylene 
Dinoseb 
Diallate 
N-NlTROSODlPHENYLAHlNE 
DlBENZOFURAN 
ACENAPHTHYLENE 
Honobutyl Phosphate 
Dibutyl Phosphate 
Allyl Chloride 
Chloroethane 
Propionitrile 
Vinyl Acetate 
Bi s(2-chloro-l-methylethyl)ether 
0 , 0-Diethyl-0,2-pyrazinyl phosphorothion 
lsodrin 
o-Nitroaniline 
m-Nitroaniline 
4-Nitroquinoline 1-oxide 
Ethylene Glycol 
1-Propanol 
1-Butynol 
Acetone - by ABN 
p-Dichlorobenzene 
Chlorobenzene (by ABN) 

••• - InJlcatea all ••mple1 were reported•• below contractual detect i on llmlta 
xxx - IndlcaLoa that Drlnklna Wate r Stand~rJa wore excoodod 
EPA - based on Maximum Contnminant Levels in 40 CFR Part 141 

Nat i onal Primary Drinking Uater Regulations • 
EPAR - baaod on National Interim Primary Drinking Wator Regulatlons, 

Appendix JV, EPA-6 70/9-76- 003 
EPAP - ba~ed on proposed Maximum ContamlnanL Level Goala In 60 FR •C036 
EPAS - basod on Secondary Maximum Cont~minant Levels given In •~ CFR Part 1•3 

llatlonal Socondary Drinking W111 t or nooula tl ona . 
DOE - basod on Derived Concentration Guidos, Draft DOE Order 5400.xx , October 10, 1988 
WDOE - ba:1od on additional Secondary Maximum Contaminant Lovela given I n 

WAC 2•8- 6•, Public Wator Suppl l oa 
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TABLE 7. 2. Constituents with at Least One Detected Value for the 1324-N Surface lmpoundment and 
1324-NA Percolation Pond, September Through December 1989 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Hell Collection sample UHHO UHHO PPB PPB 
name date number l/700w ./700w . Ol/6.5-8.5s .10/6.5-8.5s 2000/. 10/ . 

l-N-23 20SEP89 894 861 7.70 6.70 
20SEP89 1 859 7.80 
20SEP89 2 859 7.80 
20SEP89 3 863 7.90 
11DEC89 1050 898 7.60 7.90 11900 22 

l-N-24 20SEP89 1051 960 8.10 6.86 
20SEP89 1 961 8 
20SEP89 2 966 7.80 
20SEP89 3 967 7.80 
06DEC89 276 350 7.80 8.03 11300 10 

1-N-25 20SEP89 1000 1010 8.70 8.70 
20SEP89 1 1020 8.70 
20SEP89 2 1040 8.70 

....... 
20SEP89 3 1010 8.70 . . 

06DEC89 737 880 8.20 8.54 11000 12 
..... l-N-26 18SEP89 491 476 7,90 7.81 
°' 

18SEP89 1 479 7.80 
18SEP89 2 475 7.90 
18SEP89 3 473 7.90 . . 

12DEC89 809 671 7.70 7.68 f900 10 
1-N-47 18SEP89 994 961 7.60 7.63 

18SEP89 1 966 7.60 
18SEP89 2 967 7.70 
18SEP89 3 968 7.60 . 

11DEC89 1027 926 7.70 7.67 3900 10 
1-N-58 18SEP89 2570 2410 8 7.68 11400 15 

18SEP89 1 2590 2420 8 7.66 11400 15 
18SEP89 2 2600 2410 8 7.68 fllOO 14 
18SEP89 3 2610 2420 8 7.67 11100 22 
15NOV89 3360 7.50 7.76 11600 31 
15NOV89 1 3390 7.40 7.76 11700 30 
15NOV89 2 3350 7.40 7. 74 11700 21 
15NOV89 3 3390 . 7.50 7.68 11600 23 

l-N-59 18SEP89 3460 3310 7.90 7.59 11200 12 
18SEP89 1 3460 3290 7.90 7.57 11200 12 
18SEP89 2 3450 3310 7.90 7.57 11200 65 
18SEP89 3 3460 3300 7.80 7.57 11400 20 
16NOV89 2130 6.50 ' 6.92 11200 19 
16NOV89 1 2150 6.50 6.86 11300 19 
16NOV89 2 2160 6.50 6.84 11300 24 
16NOV89 3 2150 6.60 6.83 11300 23 
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TABLE 7.2. (contd) 

Contamination Indicator Pa rameters 

Duplic a t e CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Col l ection sample UMHO UMHO PPB PPB 
n ame date number l / 700w . /700w . Ol/6 . 5-8 .5s .10/6.5-8.5s 2000/. 10/. 

l-N-60 18SEP89 2450 2320 8 7 . 80 11200 18 
18SEP89 1 2450 2330 8 7 . 82 11100 25 
18SEP89 2 2430 2330 8 7 . 80 11100 37 
18SEP89 3 2450 2330 8 7. 81 11200 19 
16NOV89 3070 7 . 50 7 . 7 3 11300 24 
16NOV89 1 2700 7.50 7. 74 11300 21 
16NOV89 2 2740 7 . 50 7 . 73 11300 20 
16NOV89 3 2740 7 . 50 7 . 70 11300 26 

l - N-6 1 19SEP89 3740 3740 6 . 90 6 . 61 2100 39 
19SEP89 1 3690 3730 6 . 90 6 . 60 11900 33 
19SEP89 2 3740 3720 6.90 6 . 59 11800 40 
19SEP89 3 3740 3720 6.80 6 . 60 2300 34 
16NOV89 2<160 6 . 90 6 . 89 11400 29 

........ 16NOV89 1 2060 6 . 90 6 . 87 11400 26 

...... 16NOV89 2 2070 6 . 90 6 . 86 11300 26 

........ 16NOV89 3 2070 6 . 90 6 . 86 11200 25 
6 - 8 1-58 18SEP89 214 223 8.20 8.45 1500 14 

18SEP89 1 212 218 8 . 20 8 . 33 1700 13 
18SEP89 2 216 217 8 . 20 8 . 27 1700 58 
18SEP89 3 216 217 8 . 20 8.25 1700 13 
28NOV89 255 216 7.90 8 . 14 1300 1- 1 
28NOV89 1 255 8 .1 5 1300 1- 1 
28NOV89 2 254 8 . 15 1400 16 
28NOV89 3 255 8 . 14 1200 10 
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TABLE 7. 2. (contd) 

Regular Monitoring Data 

Duplicate FLUORID FCHROMI FMANGAN FPOTASS FBERYLL FSTRONT 2 , 4,5-T 2 , 4,5TP 
Well Collection sampl e PPB PPB PPB PPB PPB PPB PPB PPB 
name date numbe r 500/4000 10/50 5/50s 100/ . 5/. 10/. 2/ . 2/10 

1-N-23 20SEP89 <1000 
11DEC89 <500 <2 <2 

l-N-24 20SEP89 <1000 
06DEC89 <500 <10 <10 

1-N-25 20SEP89 <1000 • • . 06DEC89 <500 <2 <2 
1-N-26 18SEP89 700 

12DEC89 700 <2 <2 
l-N-47 18SEP89 <1000 

11DEC89 <500 <2 <2 
l-N-58 18SEP89 2900 <10 <5 4220 <5 428 <2 <2 

15NOV89 3300 <10 <5 5380 <5 704 <2 <2 
1-N-59 18SEP89 3500 <10 <5 9510 6 995 <2 <2 

16NOV89 2100 <10 40 4100 <5 380 <2 <2 -.....i 1-N-60 18SEP89 2700 <10 <5 6550 <5 496 <2 <2 ..... 16NOV89 2800 <10 <5 6380 <5 569 <2 <2 CX> 16NOV89 1 2700 <10 <5 6360 <5 606 
1- N- 61 19SEP89 3900 <10 <5 4600 <5 593 <2 <2 

19SEP89 1 3800 <10 <5 4630 <5 586 <2 <2 
16NOV89 2400 <10 <5 2680 <5 258 <2 <2 

6-81-58 18SEP89 <500 13 <5 2520 <5 173 <2 <2 
28NOV89 <500 <10 <5 2360 <5 161 <2 <2 
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TABLE 7 . 2. (contd) 

Duplicate 2 , 4-D ALKALIN ALPHAHI ALUHNUM AMMONIU ARSENIC BARIUM FBARIUM 
Well Collection sample PPB PCI/L PPB PPB PPB PPB PPB 
name date number 2/100 20000/. 4/15 150/. 50/. 5/50 6/1000 6/1000 

1-N-23 20SEP89 236000 195 5 77 
11DEC89 <2 7 . 51 5110 <50 14 1010 

1-N-24 20SEP89 362000 217 <5 140 
06DEC89 <10 2.03 <150 79 <5 52 

1-N-25 20SEP89 106000 <150 <5 41 
060EC89 <2 *1.49 164 <50 5 67 

1-N-26 18SEP89 151000 <150 <5 75 
12DEC89 <2 6 . 49 1060 <50 12 337 

1-N-47 18SEP89 318000 <150 <5 46 
11DEC89 <2 6 . 40 <150 <50 <5 47 

l-N-58 18SEP89 <2 * . 461 <150 <5 35 29 
15NOV89 <2 * . 0516 <150 <50 <5 45 46 

1-N-59 18SEP89 <2 * . 471 <150 <5 38 34 
16NOV89 <2 *.455 <150 <50 <5 15 14 

1-N-60 18SEP89 <2 5 . 53 <150 . <5 31 32 
16NOV89 <2 1.61 <150 <50 <5 31 32 
l(;NOV89 1 <150 <50 <5 32 34 ........ 

1-N-61 19SEP89 <2 *- 0.163 <150 <5 37 41 
...... 19SEP89 1 <2 *1 . 41 <150 <5 41 41 
I..O 16NOV89 <2 *- 0 . 0858 <150 <50 <5 51 52 

6-81-58 18SEP89 <2 *.719 <150 <5 17 15 
28NOV89 <2 1.17 <150 <50 <5 16 14 
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TABLE 7.2. (contd) 

Duplicate BERYLUM BETA BIS2EPH BORON FBORON CADMIUM FCADMIU CALCIUM Well Collection sample PPB PCI/L PPB PPB PPB PPB PPB PPB name date number 5/. 8/50 10/ . 10/ . 10/ . 2/10 2/10 50/ . 
l-N-23 20SEP89 <5 27 8 73600 11DEC89 <5 11.6 <10 26 102 74900 l-N-24 20SEP89 <5 38 7 79800 06DEC89 <5 17.4 <10 17 9 29600 1-N-25 20SEP89 <5 19 <2 35000 06DEC89 <5 11.1 <10 26 31 34700 l-N-26 18SEP89 <5 28 <2 41400 12DEC89 <5 8.84 <10 33 103 63700 l-N-47 18SEP89 7 37 <2 93500 11DEC89 <5 6.96 26 31 <2 77700 1-N-58 18SEP89 <5 3.04 18 26 <2 <2 130000 15NOV89 <5 2 . 80 20 25 <2 <2 202000 1-N-59 18SEP89 <5 5 . 05 22 17 <2 3 302000 l6NOV89 <5 4.15 20 18 <2 <2 105000 l-N-60 18SEP89 <5 6.11 16 14 <2 <2 112000 16NOV89 <5 11. 7 23 19 <2 <2 155000 16NOV89 1 <5 16 21 <2 <2 168000 ....... 1-N- 61 19SEP89 8 *2.24 39 35 <2 <2 142000 N 19SEP89 1 <5 5.52 23 27 <2 <2 155000 0 16NOV89 <5 5 . 11 16 15 <2 <2 49400 6-81 - 58 18SEP89 <5 3.56 12 16 <2 <2 29800 28NOV89 <5 2.93 <10 14 11 <2 <2 27900 
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TABLE 7.2. (contd) 

Duplicate FCALCIU CHLFORM CHLORID CHROMUH C0-60 COLIFRM COPPER CS-137 
Well Collection sample PPB PPB PPB PPB PCI/L HPN PPB PCI/L 
name date number 50/. 5/100 500/250000s 10/50 22.5/lOOr 2.2/1 10/1300p 20/200r 

l-N-23 20SEP89 14000 <10 . <10 . 
11DEC89 <5 17600 28 *2 . 49 <2.20 33 *-1.66 

l-N-24 20SEP89 15000 <10 <10 . 
06DEC89 <5 5500 <10 *.607 63 <10 *-2 .13 

l-N-25 20SEP89 8000 <10 <10 
06DEC89 <5 11300 35 *-4.45 <2.20 26 *1.25 

l-N-26 18SEP89 6000 <10 . 10 
12DEC89 f3 5900 520 *4.71 <2.20 121 *-2.52 

l-N-4 7 18SEP89 26000 <10 74 
11DEC89 <5 17600 <10 *.827 29 *-4 . 22 

l-N-58 18SEP89 130000 6200 13 6.07 12 *4.38 
15NOV89 205000 15 10500 19 *-6.90 <10 *2 . 13 

l-N-59 18SEP89 292000 8000 14 *-4.55 <10 *-1 . 86 
16NOV89 105000 6 7700 14 *4.10 <10 *-5 . 30 

l-N-60 18SEP89 123000 6500 <10 *. 711 12 *1.54 
16NOV89 166000 9 9300 13 *4.55 <10 *-3.54 

....... 16NOV89 1 178000 10 9200 12 <10 

N l -N-61 19SEP89 150000 14000 13 *2 . 48 <10 *-4.35 - 19SEP89 1 136000 14000 15 *-3.03 <10 *l.30 
16NOV89 52900 10 5200 12 *-8.73 <10 *-1.66 

6-81 - 58 18SEP89 27600 1600 12 *5 . 46 <10 *-0.376 
28NOV89 26800 <5 1500 <10 *-3.84 <10 *l . 90 
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TABLE 7. 2. (contd) 

Duplicate IRON FIRON LEADGF LFLUORD LITHIUM FLITHIU MAGNES FMAGNES 
Well Collection sample PPB PPB PPB PPB PPB PPB PPB PPB 
name date number 30/3008 30/300s 5/50 20/4000 10/ , 10/ , 50/ . 50/. 

1-N-23 20SEP89 14300 <5 <10 14700 
11DEC89 348000 10 277 <10 14500 

1- N-24 20SEP89 26700 <5 . <10 15400 
06DEC89 11600 5 239 <10 5920 

l-N-25 20SEP89 938 <5 <10 16600 
06DEC89 16300 8 182 <10 13600 

1-N-26 l8SEP89 1490 <5 <10 9710 
12DEC89 164000 14 729 <10 11000 

1-N-47 18SEP89 2080 <5 <10 17300 
11DEC89 227 <5 290 <10 15000 

1-N-58 18SEP89 321 <30 <5 <10 <10 24300 20000 
15NOV89 117 <30 <5 <10 <10 37900 37800 

1-N-59 18SEP89 65 <30 <5 14 12 55000 53200 
16NOV89 46 <30 <5 <10 <10 17800 18100 

l-N-60 18SEP89 33 <30 <5 <10 <10 20800 22600 
16NOV89 55 <30 <5 <10 <10 29200 30300 

....... 16NOV89 1 53 <30 <5 <10 <10 28800 32000 
l-N-61 19SEP89 <30 <30 <5 <10 <10 34100 36000 

N 19SEP89 1 68 <30 <5 <10 <10 37700 33000 N 
16NOV89 43 50 <5 <10 <10 11800 12400 

6-81-58 18SEP89 71 <30 <5 <10 <10 8000 7280 
28NOV89 182 <30 <5 165 <1 0 <10 7280 7080 
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TABLE 7.2 . (contd) 

Duplicate HANGESE METHONE NICKEL NITRATE PERCENE POTASUH RADIUM RU-106 
Well Collection sample PPB PPB PPB PPB PPB PPB PCI/L PCI/L 
name date number 5/508 10/ . 10/. 500/45000 5/. 100/. 1/5 172. 5/30r 

1-N-23 20SEP89 101 <10 <500 7590 
11DEC89 1620 <10 23 1700 <5 6970 .251 *-8.37 

1-N-24 20SEP89 170 . <10 1700 7810 
06DEC89 105 15 <10 3700 <5 3610 * . 114 *-8.39 

1-N-25 20SEP89 24 <10 5200 6360 
06DEC89 183 17 18 15300 14 5820 *.00276 *31.4 

1-N-26 18SEP89 64 14 25300 5180 
12DEC89 3230 <10 134 11600 <5 5920 1. 75 *-23.4 

l-N-47 18SEP89 12 <10 6900 7280 
11DEC89 10 <10 <10 3300 <5 6840 *.0991 *29.3 

1-N-58 18SEP89 15 11 2800 4560 .361 *-36.7 
15NOV89 8 <10 <10 5200 <5 5380 * . 0603 *-57.3 

1-N-59 18SEP89 <5 <10 3100 10100 .947 *18.8 
16NOV89 42 <10 <10 4000 <5 4130 .205 *-2.81 

1-N-60 18SEP89 <5 <10 2800 6780 .247 *21.3 
16NOV89 <5 <10 <10 3500 <5 6880 *.0190 *27.1 
16NOV89 1 <5 <10 <10 3600 <5 6330 . 

1-N-61 19SEP89 <5 <10 4300 4720 .598 *-5.21 
19SEP89 1 5 11 4200 4840 .319 *47.5 
16NOV89 <5 <10 <10 1600 <5 2680 . 223 *14.1 

....., 6-81-58 18SEP89 <5 <10 3700 2790 *.0303 *22 
28NOV89 9 <10 <10 4000 <5 2460 *.100 *17 

N 
w 
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TABLE 7.2. (contd) 

Duplicate SILICON FSILICO SODIUM FSODIUH SR 90 STRONUH SULFATE TAF 
Well Collection sample PPB PPB PPB PPB PCI/L PPB PPB PPB 
name date number 50/. 50/ . 200/. 200/ . 5/8 10/ . 500/250000s 10/ . 

1-N-23 20SEP89 16700 129000 . 339 221000 
11DEC89 50400 130000 1.96 439 222000 <10 

1-N-24 20SEP89 14800 146000 . 359 180000 
06DEC89 9780 14600 4 . 55 157 37200 <10 

1-N-25 20SEP89 10300 154000 . 317 408000 
06DEC89 13100 111000 *-0.124 305 278000 <10 

l-N-26 18SEP89 19600 39300 . 194 57000 
12DEC89 39800 68400 *-0.482 286 190000 <10 

l-N-47 18SEP89 13800 119000 . 314 164000 
11DEC89 13400 115000 *-0 . 255 297 191000 60 

l-N-58 18SEP89 9870 8610 427000 427000 *.302 463 1180000 
15NOV89 10400 10400 588000 583000 1.11 692 1560000 <10 

l-N-59 18SEP89 17100 16200 537000 513000 * . 690 1050 1760000 
16NOV89 14000 14000 351000 331000 * . 0369 382 1010000 <10 

l-N-60 18SEP89 15400 15400 341000 362000 * . 327 490 1100000 
....... 16NOV89 14200 13500 469000 459000 * . 195 570 1430000 <10 

16NOV89 1 14500 14500 429000 467000 591 1440000 <10 
N 1-N-61 19SEP89 9800 9600 723000 774000 .482 594 1840000 
""" 19SEP89 1 9920 9570 797000 707000 *.207 610 1850000 

16NOV89 8890 9240 342000 365000 *.783 252 991000 <10 
6-81-58 18SEP89 9010 8400 4430 4010 *-0.144 187 15400 

28NOV89 8260 8030 3840 3740 * . 138 165 17300 <10 
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TABLE 7.2. {contd) 

Duplicate TC TDS TITAN TOLUENE TRITIUM TURBID u VANADUM 
Well Col lection sample PPB PPB PPB PCI/L NTU PCI/L PPB 
name date number 1000/. 5000/500000s 60/. 5/2000p 500/20000 .10/1 .50/600d 5/. 

1-N-23 20SEP89 . <60 200 28 
11DEC89 56600 580000 322 <5 15000 200 6 . 41 218 

1-N-24 20SEP89 . <60 84 10 
06DEC89 32200 199000 <60 <5 368 17.8 1.02 7 

1-N-25 20SEP89 <60 19.2 7 
06DEC89 28800 554000 <60 <5 *200 47 1.71 13 

1-N-26 18SEP89 . <60 5.40 <5 
12DEC89 26700 431000 <60 6 585 200 1.39 86 

1-N-47 18SEP89 . <60 4.30 7 
11DEC89 64400 599000 <60 <5 15800 1.50 4.56 <5 

1-N-58 18SEP89 <60 *39 . 4 2.30 2.40 <5 
15NOV89 <60 <5 *26.9 .700 1.62 <5 

1-N-59 18SEP89 <60 *124 .600 1.60 <5 
16NOV89 <60 <5 *153 .200 .823 <5 

1-N-60 18SEP89 <60 *100 .300 3.01 5 
16NOV89 <60 <5 *39.2 1.80 2.65 <5 
16NOV89 1 <60 <5 <5 ....... l-N-61 19SEP89 <60 *56 . 2 .400 1.89 <5 . 

N 19SEP89 l <60 *157 2 . 92 <5 01 16NOV89 <60 <5 *26.9 .200 .619 <5 
6-81-58 18SEP89 . <60 *88.1 .300 1.27 7 

28NOV89 22200 138000 <60 <5 *158 .400 . 727 5 
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TABLE 7.2. (contd) 

Duplicate FVANADI ZINC FZINC 
Well Collection sample PPB PPB PPB 
name date number 5/. 5/5000s 5/5000s 

1-N-23 20SEP89 17 
11DEC89 22 

1-N-24 20SEP89 9 
06DEC89 70 

l-N-25 20SEP89 6 
06DEC89 27 

1-N-26 18SEP89 <5 
12DEC89 37 

1-N-47 18SEP89 15 
11DEC89 12 

1-N-58 18SEP89 <5 <5 <5 
15NOV89 <5 10 8 

l-N-59 18SEP89 <5 5 <5 
l6NOV89 <5 13 12 

1-N-60 18SEP89 <5 <5 <5 
16NOV89 <5 9 <5 
16NOV89 1 <5 <5 8 

1-N-61 19SEP89 <5 <5 <5 
l9SEP89 1 <5 5 <5 
l6NOV89 <5 <5 7 

6-81-58 18SEP89 8 <5 26 
28NOV89 6 <5 <5 

The column headers consist of : Con•tltuent Hame 
Analysils Unit• 

Contractual Detection Limit/Drinking Water Standard(sufflx) 

Suff Ix 
none - based on "aximum Contaminant Levels in 40 CFR Part 141, 

r -

p -. -
d .,, -

Notional Primary Drinking Uater Regulations 
bued on Nat.Ionia! Interim Primary Drinking Wat.er Regulat.lonsi, 
Appendix IV, EPA-670/9-78-003 
based on proposed Maximum Contaminant Level Goals In 6~ FR •8938 
based on Secondary Maximum Contaminant. Levels given In 40 CFR Part 1•3 
National Secondary Drinking Water Regulatlona 
based on Derived Concentration Guides, Draft DOE Ordor 51,00.xx , October 10, 1988 
based on additional Secondary MRxlmum Contaminant Levels given In 
WAC 2•8-64, rubllc Water Suppllesi 

Data Flaas 
( - Less than Contractual Dotoctlon Limit, reported as Limit 
I - Less than Contractual Oetect.lon Limit, measurod value reported 
• - For radioactive co~stituents, reported value Is less than 2-slgma error 



TABLE 7.3. Sampling Schedule for the 1324-N/NA Project 

1989(a) 1990 

Well 
199-N-58 
199-N-59 
199-N-60 
199-N-61 

**699-81-58 
*199-N-23 
*199-N-24 
*199-N-25 
*199-N-26 
*199-N-47 
*199-N-16 
*199-N-17 
*199-N-18 
*199-N-21 
*199-N-54 
*199-N-55 
*199-N-56 
*199-N-57 

Sep Oct Nov Dec Jan 
X 

X 
s 
s 
s 
s 
s 

X 
X 
X 
L 

L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 

Feb 
X 
X 
X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

(a) The fo l lowing notations are used in this table : 

May Jun 
X 
X 
X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Jul Aug 
X 
X 
X 
X 
X 
X 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

L = sampled for the long list of constituents (WAC 173-303-9905) for 
the liquid effluent study. 

S = sampled for the short list of constituents (Table 7.5). 
X = sampled for the regular list of constituents (Table 7.4) . 
*=data also used in the 1301-N project. 
**=data also used in the 1325-N project. 
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TABLE 7.4. The Regular Sampling List for the 1324-N/NA Ground-Water 
Quality Assessment Monitoring Network 

Coliform 
Total Organic Halogens 
Total Organic Carbon 
Metals Analyzed by the Inductively 

Coupled Argon Plasma Method, 
Unfiltered/Filtered 

Arsenic, Unfiltered/Filtered 
Selenium, Unfiltered/Filtered 
Lead, Unfiltered/Filtered 
Mercury, Unfiltered/Filtered 
Anions 
Volatile Organic Analyses 
Hydrazine 
Phenol 
Pesticides 
Herbicides 
Ammonium Ion 

Uranium 
pH 

Specific Conductance 
Tritium 
Strontium-9O 
Gamma Scan 
Radium 
Gross Beta 
Gross Alpha 
Turbidity 

TABLE 7.5 . Short List for the 1324-N/NA Ground-W~ter Quality 
Assessment Monitoring Network 

Turbidity 
Metals Analyzed by the Inductively Coupled Argon Plasma Method, 

Unfiltered/Filtered 
Arsenic, Unfiltered/Filtered 
Selenium, Unfiltered/Filtered 
Lead, Unfiltered/Filtered 
Mercury , Unfiltered/Filtered 
Alkalinity 
Anions 
pH 
Specific Conductance 
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8.0 1325-N LIQUID WASTE DISPOSAL FACILITY 
M. J. Hartman 

Westinghouse Hanford Company 

The ground water beneath the 1325-N Liquid Waste Disposal Facility 
(LWDF) has been monitored by a RCRA interim-status well network since 
December 1987. This project is in the indicator evaluation stage of moni
toring. A draft ground-water monitoring plan has been prepared for this 
facility. 

The 1325-N LWDF is located in the 100-N Area of the Hanford Site, 
approximately 2200 ft east of the Columbia River (Figure 1. 1). It consists 
of a concrete 240- by 250-ft basin with an extension trench that is approxi
mat ely 3000 ft long , 55 ft wide, and 7 ft deep (Figure 8. 1) . The facility 
was the primary liquid waste disposal system for the N Reactor and began 
operation in 1983. Wastes discharged to the 1325-N LWDF have included 
primarily radioactive fission and activation products, which were formerly 
discharged to the 1301-N LWDF (see Section 6.0). The facility is currently 
in use. 

There are 11 wells in the 1325-N LWDF ground-water monitoring network 
(Figure 8.1). Well 699-81-58 is designated the upgradient well, and wells 
199-N-27 , 199-N-29, 199-N-31, 199-N-32, 199-N-33, 199-N-36, 199-N-41 , 
199-N-42, 199-N-52 , and 199-N-70 are the designated downgradient wel ls. 
Analytical results indicate that well 199-N-52, which had been previously 
designated upgradient, is affected by waste discharges to the 1325-N LWDF 
because of the ground-water mound (Smith, Bates, and Lundgren 1989b) and is 
now considered downgradient. All of the wells monitor the uppermost aquifer, 
which comprises primarily sand, gravel, and cobbles. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION . 

No drilling or hydrogeologic characterization work (other than water
level measurement) was performed during the period of this report . 
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WATER LEVELS 

Water-level measurements are taken in most of the 100-N Area wells in 
conjunction with the monitoring projects for the 1324-N/NA and 1301 -N 
facilities. Monthly water-level measurements continued this quarter , wi th 
measurements obtained in October, November , and December. Water-table maps 
for each month are shown in Figures 6.2, 6.3, and 6.4. The water-table 
elevations are presented in Tables 6.1 and 6.2 . 

The elevation of the water table in the 100-N Area is affected by the 
release of effluents to disposal facilities, river stage in the nearby 
Columbia River, and ground water entering the 100-N Area from other parts of 
the Hanford Site. Discharge to the 1325-N facility decreased this quarter . 
The ground-water mound beneath the 1325-N LWDF has responded to this decrease 
in artificial recharge, and water -level elevations have decreased approxi 
mately 4 ft between September and December 1989 . 

BACKGROUND STATISTICAL DATA 

Table 8.1 lists the average background, standard deviation , and critical 
mean for the four contamination indicator parameters to be compared against 
the data collected in September 1989. The cr i tical mean is the value to 
which the average of quadruplicate analytical results i s compared. If the 
average for a parameter is greater than (and less than , in the case of pH) 
its critical mean, that parameter is considered statistically different from 
background. These values were determined based on the recommended techniques 
in Appendix B of the TEGD (EPA 1986a) . The calculated critical mean value 
for pH is off the scale for pH . 

WATER CHEMISTRY DATA 

The monitoring wells were sampled during late November and early 
December. Results available to date are presented in Tables 8.2 and 8.3. 

Table 8.4 lists the results of statistical analyses of indicator param
eter data for samples collected September 1989 . Replicate averages for each 
parameter are below the critical mean in all wells. 
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A revised sampling schedule for the 1325-N LWDF is presented in 
Table 8. 5. The "regular" list of constituents cited in Table 8.5 is shown in 
Table 8.6. 

An invest igation into the source of Arochlor 1016 [a polychlorinated 
biphenyl (PCB)] in well 199-N-33 continued this quarter . The pump was pulled 
from the well, and a sample of fluid from the motor chassis was analyzed . 
The analysis showed the presence of 191 ppb Arochlor 1016. A new pump was 
installed in the well, and samples were collected and analyzed for PCBs . No 
PCBs were detected. It appears that fluid leaking from the old pump was t he 
source of t he PCBs in the ground-water samples from th is well, and that the 
ground water itself is not contaminated wi th PCBs. 

Con sti tuent s of note in t he November and December samples include the 
fol l owing: 

• Gross beta concentrations were above the 40 CFR 141 drinking water 
st andard in seven wells. The highest concentration was in well 
199-N-29 with 2540 pCi/L. Previous analytical results indicate 
that these elevated gross beta concentrations probably reflect the 
presence of stront i um-90 . 

• Ruthenium-106 was reported at levels higher than the EPA (1976) 
drinking water standard (30 pCi/L) in several wells. The highest 
concentration reported was 86 .80 pCi/L in well 199-N-52 in 
December . However , the measured concentrat i ons were less than the 
2-si gma error (i . e., the concentrati on of ruthen ium-106 present in 
t he sampl e was t oo l ow for t he analytical method t o measure 
accurat ely). 

• Tritium concentrations were higher than the 40 CFR 141 drinking 
water standarq in si x wells. The highest concentrations were 
218 ,000 pCi/L in well 199-N-31, 209 ,000 pCi/L in well 199-N-39, and 
164 ,000 pCi/L in wel l 199-N-32 . 

• Sample t urbidity was generally less than 1 NTU. An exception was 
well 199-N-42, wh i ch showed a turb idity of 26 NTU in November . 

8.3 
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All Wells Prefaed by 199-

LWOF = Liquid Waste Disposal Facility 

LERF = Liquid Effluent Retention Facility 

• Existing W ells 

0 

0 

100 Scale in Meters 

500 Scale in Feet 

2 

• N-27 

• N-52 

• N-70 

s 

.· .-· . . ·· ··· ..... · 

FIGURE 8.1. Monitoring Well Locations for the 1325-N Liquid Waste Disposal Facility 
(well 699-81-58 is also part of the network and is shown in Figure 7.1) 
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TABLE 8.1. Critical Mean Values for Indicator Parameter Data at (hj 
1325-N Liquid Waste Disposal Facility, September 1989 a 

Const~tufBr' Standard Crit i ca 1 
Units n df tc Average Deviation Mean 

Conduct ivity in the 4 3 15.1451 192.38 31. 933 733.09 
field, µmho/cm 

pH, field 4 3 19.1185 8.025 0.54199 -3.56, 19.61 

Total organic carbon , 4 3 15.1451 267.81 88.143 1760.3 
ppb 

Total organic halogens, 4 3 15 . 1451 1.0313 3. 1464 54 .308 
ppb 

(a ) Data collected June 1988 to March 1989 . Values calculated based 
on 32 comparisons . 

(b) The following notations are used in this table : 
df = degrees of freedom (n-1) . 
n = number of background replicate averages . 

tc = Bonferroni critical t-value for appropri ate df and 32 
comparisons. 

8.5 
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TAB LE 8. 2. Constituent List and Summary of Sampling Results for the 1325-N Liquid Waste Disposal 
Facility, November Through December 1989 

--------------- Constituent List- Contamination Indicator Parameters 

Constituent 
Code Name Units 

088 CONDLAB OMRO 
191 CONDFLD OMRO 
199 PHFIELD 
207 PH-LAB 
C69 TOC PPB 
H42 TOXLDL PPB 

Detection Below 
Limit Samples Detection 

1 
.100 

.0100 
2000 

10 

66 
73 
72 
66 
81 
81 

0 
0 
0 
0 

81 *** 
29 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

700 WDOE 
700 WDOE 

6.5-8.5 EPAS 
6.5-8 . 5 EPAS 

Conductivity, Laboratory 
Specific conductance 
pH, Field Measurement 
pH, Laboratory Measurement 
Total organic carbon 
Total Organic Halogen, Low Det. Level 

------------ Constituent List- Interim Primary Drinking Water Parameters -----------------------------------

Constituent 
Code Name Units 

109 
111 
112 
181 
A06 
A07 
A08 
AlO 
A20 
A21 
A22 
A33 
A34 
A35 
A36 
A37 
A38 
A39 
A51 
C72 
C74 
H13 
H14 
H20 
H21 
H22 
H23 
H37 

COLIFRM 
BETA 
ALPHAHI 
RADIUM 
BARIUM 
CADMIUM 
CHROMUM 
SILVER 
ARSENIC 
MERCURY 
SELENUM 
ENDRIN 
METHLOR 
TOXAENE 
a-BHC 
b-BHC 
g-BHC 
d-BHC 
LEADGF 
NITRATE 
FLUORID 
2,4-D 
2,4,5TP 
FBARIUM 
FCADMIU 
FCHROMI 
FSILVER 
FARSENI 

MPN 
PCI/L 
PCI/L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

2.20 
8 
4 
1 
6 
2 

10 
10 

5 
.100 

5 
.100 

3 
1 

.100 

.100 

.100 

.100 
5 

500 
500 

2 
2 
6 
2 

10 
10 

5 

3 
24 
24 
23 
24 
24 
24 
24 
24 
22 
24 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
23 
23 
24 
24 
24 
24 
24 

3 *** 
0 

12 
20 

0 
24 ••• 
20 
24 *** 
16 
22 ••• 
24 *** 
23 *** 
23 *** 
23 *** 
23 *** 
23 ••• 
23 ••• 
23 *** 
24 *** 

0 
24 *** 
23 *** 
23 ••• 

0 
24 *** 
22 
24 ••• 
17 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

1 
50 
15 

5 
1000 

10 
50 
50 
50 

2 
10 

.200 
100 

5 
4 
4 
4 
4 

50 
45000 

4000 
100 

10 
1000 

10 
50 
50 
50 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

XXX 
Coliform bacteria 
Gross ·beta 
Alpha, High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
Silver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-0 
2,4,5-TP silvex 
Barium, filtered 
Cadmium, filtered 
Chromium, filtered 
Silver, filtered 
Arsenic, filtered 
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TABLE 8.2. (contd) 

- ----------- Constituent List- Interim Primary Drinking Water Parameters ---------------------------

Constituent 
Code Name Units 

H38 
H39 
H41 
H60 
H63 
Pl9 

FMERCUR 
FSELENI 
FLEAD 
TURBID 
LFLUORD 
COLIMF 

PPB 
PPB 
PPB 
NTU 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

,100 
5 
5 

,100 
20 

1 

21 
24 
24 
21 
11 
19 

21 
24 
24 

0 
0 

19 

*** 
*** 
*** 

*** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

2 
10 
50 

1 
4000 

1 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

XXX 

Mercury, filtered 
Selenium, filtered 
Lead, filtered 
Turbidity 
Fluoride, Low Detection Level 
Coliform (Membrane Filter) 

-------------------- Constituent List- Hater Quality Parameters 

Constituent 
Code Name Units 

All 
A17 
A19 
C57 
C73 
C75 
H24 
H29 
H31 
H57 

SODIUM 
MANGESE 
IRON 
PHENOL 
SULFATE 
CHLORID 
FSODIUM 
FMANGAN 
FIRON 
LPHENOL 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

200 
5 

30 
10 

500 
500 
200 

5 
30 
10 

24 
24 
24 
12 
24 
24 
24 
24 
24 
11 

0 
17 

5 
12 

0 
0 
0 

24 
22 
11 

*** 

*** 

*** 

Drinking Hater Standards 
standard Agency Exceeded Full Name 

50 EPAS 
300 EPAS 

2~0000 EPAS 
250000 EPAS 

50 EPAS 
300 EPAS 

XXX 
XXX 

Sodium 
Manganese 
Iron 
Phenol 
Sulfate 
Chloride 
Sodium, filtered 
Manganese, filtered 
Iron, filtered 
Phenol, low DL 

-------------- Constituent List- Site Specific and Other Constituents 

Constituent 
Code Name Units 

010 
024 
034 
100 
102 
104 
108 
121 
197 
AOl 
A03 
A04 
A05 
Al2 
Al3 
Al4 

C0-60 PCI/L 
CS-137 PCI/L 
RU-106 PCI/L 
PU39-40 .PCI/L 
PU-238 PCI/L 
U PCI/L 
TRITIUM PCI/L 
SR 90 PCI/L 
TC-99 PCI/L 
BERYLUM PPB 
STRONUM PPB 
ZINC PPB 
CALCIUM PPB 
NICKEL PPB 
COPPER PPB 
VANADUM PPB 

Detection Below 
Limit Samples Detection 

22 . 5 
20 

172 .5 
17 
17 

.500 
500 

5 
15 

5 
10 

5 
50 
10 
10 

5 

22 
22 
22 

3 
3 

24 
23 
22 

1 
24 
24 
24 
24 
24 
24 
24 

5 
22 
22 

3 
3 
0 
2 

10 
1 

22 
0 

14 
0 

22 
23 

2 

*** 
*** 
*** 
*** 

*** 

Drinking Hat e r St andards 
Standard Agency Exceeded Full Name 

100 EPAR 
200 EPAR 

30 EPAR 
1.20 DOE 
1.60 DOE 

600 DOE 
20000 EPA 

8 EPA 
900 EPAR 

5000 EPAS 

1300 EPAP 

XXX 
XXX 

XXX 

Cobalt-60 
Cesium-137 
Ruthenium-106 
Plutonium-239/40 
Plutonium-238 
Uranium 
Tritium 
Strontium-90 
Technetium-99 
Beryllium 
Strontium 
Zinc 
Calcium 
Nickel 
Copper 
Vanadium 
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TABLE 8.2. {contd) 

-------------- Constituent List- Site Specific and Other Constituents ------------------------------
- Constituent Detection Below Drinking Water Standards Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 
Al5 ANTIONY PPB 100 24 24 *** Antimony Al6 ALUMNUM PPB 150 24 21 Aluminum Al8 POTASUM PPB 100 24 0 Potassium A50 ~~NES PPB 50 24 0 Magnesium C76 PHOSPHA PPB 1000 24 · 24 *** Phosphate Hl6 'Tc PPB 1000 10 0 Total carbon Hl7 TDS 5000 11 0 500000 EPAS Total dissolved solids Hl8 FZINC PPB 5 24 21 5000 EPAS Zinc, filtered Hl9 FCALCIU PPB 50 24 0 Calcium, filtered H25 FNICKEL PPB 10 24 23 Nickel, filtered H26 FCOPPER PPB 10 24 24 *** 1300 EPAP Copper, filtered H27 FVANADI PPB 5 24 2 Vanadium, filtered H28 FALUMIN PPB 150 24 24 *** Aluminum, filtered H30 FPOTASS PPB 100 24 0 Potassium, filtered H32 FMAGNES PPB 50 24 0 Magnesium, filtered co H33 FBERYLL PPB 5 24 23 Beryllium, filtered . H35 FSTRONT PPB 10 24 0 Strontium, filtered co H36 FANTIMO PPB 100 24 24 *** Antimony, filtered H58 ALKALIN 20000 1 0 Alkalinity H66 BROMIDE PPB 1000 24 24 *** Bromide H67 NITRITE PPB 1000 24 24 *** Nitrite H86 FBORON PPB 10 24 0 Boron, filtered H87 FCOBALT PPB 20 24 24 *** Cobalt, filtered H88 FLITHIU PPB 10 24 24 *** Lithium, filtered H89 FMOLY PPB 40 24 24 *** Molybdenum, filtered H90 FSILICO PPB 50 24 0 Silicon, filtered H91 FTIN PPB 30 24 24 *** Tin , filtered H92 FTITAN PPB 60 24 24 *** Titanium, filtered H93 FZIRCON PPB 50 24 24 *** Zirconium, filtered POl BORON PPB 10 24 0 Boron P02 COBALT PPB 20 24 24 *** Cobalt P03 LITHIUM PPB 10 24 24 *** Lithium P04 HOLY PPB 40 24 24 *** Molybdenum P05 SILICON PPB 50 24 0 Silicon P06 TIN PPB 30 24 24 *** Tin P07 TITAN PPB 60 24 23 Titanium P08 ZIRCON PPB 50 24 24 *** Zirconium Pl2 ENDSFAN PPB .500 12 12 *** Endosulfan Pl3 PRORATE PPB 2 12 12 *** PRORATE 
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TABLE 8.2. (contd) 

------------------ Constituent List- WAC 173-303- 9905 Constituents ---------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A23 THALIUM PPB 5 12 12 *** Thallium 
A24 THIOURA PPB 200 11 11 *** Thiourea 
A25 ACETREA PPB 200 11 11 *** l-acetyl-2-thiourea 
A26 CHLOREA PPB 200 11 11 *** 1-(o-chlorophenyl) thiourea 
A27 DIETROL PPB 200 11 11 *** Diethylstilbesterol 
A28 ETHYREA PPB 200 11 11 *** Ethylenethiourea 
A29 NAPHREA PPB 200 11 11 *** l-naphthyl-2-thiourea 
A32 PHENREA PPB 500 11 11 *** N-phenylthiourea 
A40 DOD PPB .100 12 12 *** DOD 
A41 ODE PPB . 100 12 12 *** DOE 
A42 DDT PPB .100 12 12 *** DDT 
A43 HEPTLOR PPB .100 12 12 *** 0 EPAP Heptachlor 
A44 HEPTIDE PPB .100 12 12 *** 0 EPAP Heptchlor epoxide 
A45 KEPONE PPB 1 12 12 *** Kepone 
A46 DIELRIN PPB .100 12 12 *** Dieldrin 
A47 ALDRIN PPB . 100 12 12 *** Aldrin 

CX) A48 CHLOANE PPB 1 12 12 *** 0 EPAP Chlordane 
1.0 A49 ENDOl PPB . 100 12 12 *** Endosulfan I 

A52 END02 PPB .100 12 12 *** Endosulfan II 
A54 AR1016 PPB 1 12 12 *** 0 EPAP Arochlor 1016 
ASS AR1221 PPB 1 12 12 *** 0 EPAP Arochlor 1221 
A56 AR1232 PPB 1 12 12 *** 0 EPAP Arochlor 1232 
A57 AR1242 PPB 1 12 12 *** 0 EPAP Arochlor 1242 
A58 AR1248 PPB 1 12 12 *** 0 EPAP Arochlor 1248 
A59 AR12 5 4 PPB 1 12 12 *** 0 EPAP Arochlor 1254 
A60 AR12 60 PPB 1 12 12 *** 0 EPAP Arochlor 1260 
A61 TETRANE PPB 5 23 23 *** 5 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 5 23 23 *** 5 EPA Benzene 
A63 OIOXANE PPB 500 12 12 *** Dioxane 
A64 METHONE PPB 10 23 20 Methyl ethyl ketone 
A65 PYRIDIN PPB 500 12 12 *** Pyridine 
A66 TOLUENE PPB 5 23 23 *** 2000 EPAP Toluene 
A67 1 ,1,1-T PPB 5 23 23 *** 200 EPA 1 , 1,1-trichloroethane 
A68 1 , 1 , 2 - T PPB 5 2 3 23 *** 1 , 1,2-trichloroethane 
A69 TRICENE PPB 5 23 23 *** 5 EPA Trichloroethylene 
A70 PERCENE PPB 5 23 23 *** Tetrachloroethylene 
A71 OPXYLE PPB 5 23 23 *** 440 EPAP Xylene- o,p 
A72 ACROLIN PPB 10 12 12 *** Acrolein 
A73 ACRYILE PPB 10 12 12 *** Acrylo n i trile 
A74 BI STHER PPB 5 12 12 *** Bis(chloromethyl) ether 

- - ----
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TABLE 8.2 . (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ------------------------------· 
Constituent De t ection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A75 BROMONE PPB 5 12 12 *** Bromoacetone A76 METHBRO PPB 10 12 12 *** Met hyl bromide A77 CARBIDE PPB 10 12 12 *** Ca r bon disulfide 
A78 CHLBENZ PPB 5 12 12 *** 60 EPAP Chlorobenzene 
A79 CHLTHER PPB 5 12 12 *** 2-chloroethyl vinyl ether ABO CHLFORM PPB 5 23 9 100 EPA Chloroform 
A81 METHCHL PPB. 10 12 12 *** Methyl chloride A82 CHMTHER PPB 10 12 12 *** Chloromethyl methyl ether A83 CROTONA PPB 10 12 12 *** Croton aldehyde 
A84 DIBRCHL PPB 10 12 12 *** 0 EPAP 1,2-dibromo- 3-chloropropane ABS DIBRETH PPB 10 12 12 *** 1,2-dibromoethane 
AB6 DIBRMET PPB 10 12 12 *** Dibromomethane AB7 DIBUTEN PPB 10 12 12 *** 1,4-dichloro-2-butene ABB DICDIFM PPB 10 12 12 *** Di chlorodifluoromethane AB9 1,1-DIC PPB 5 23 23 *** 1,1-dichloroethane CX> A90 1,2-DIC PPB 5 23 23 *** 5 EPA 1 , 2-dichloroethane ...... A91 TRANOCE PPB 5 23 23 *** 70 EPAP Trans-1,2-dichloroethene 0 A92 DICETHY PPB 10 12 12 *** 7 EPA 1, 1-dichloroethylene A93 METHYCH PPB 5 23 23 *** Methylene Chloride A94 DICPANE PPB 5 12 12 *** 6 EPAP 1,2-dichloropropane A95 DICPENE PPB 5 12 12 *** 1 , 3-dichloropropene A96 NNDIEHY PPB 10 12 12 *** N,N-diethylhydrazine A97 1,1-DIM PPB 10 12 12 *** 1,1-dimethylhydrazine A9B 1,2-DIM PPB 10 12 12 *** 1 , 2-dimethylhydrazine BOl IODOMET PPB 10 12 12 *** Iodomethane 
B02 METHACR PPB 10 12 12 *** Methacrylonitrile B03 METHTHI PPB 10 12 12 *** Methanethiol B04 PENTACH PPB 10 12 12 *** Pentachloroethane 
BOS 1112-tc PPB 10 12 12 *** 1 , 1,1,2-tetrachlorethane B06 1122-tc PPB 5 12 12 *** 1,1,2,2-tetrachlorethane BOB BROMORM PPB 5 12 12 *** 100 EPA Bromoform B09 TRCMEOL PPB 10 12 12 *** Trichloromethanethiol BlO TRCMFLM PPB 10 12 12 *** Tr i c hloromonofluoromethane Bl2 123-trp PPB 10 12 12 *** 1,2,3-trichloropropane B13 VINYIDE PPB 10 23 23 *** 2 EPA Vinyl chloride 
B14 M-XYLE PPB 5 23 23 *** 440 EPAP Xylene-m Bl9 ACETILE PPB 10 12 12 *** Acetonitrile B20 ACETOPH PPB 10 12 12 *** Acetophenone 
B21 WARFRIN PPB 10 12 12 *** Warfarin 
B22 ACEFENE PPB 10 12 12 *** 2- acetylaminofluorene B23 AMINOYL PPB 10 12 12 *** 4- aminobyphenyl B24 AMIISOX PPB 10 12 12 *** 5-(aminomethyl)-3-isoxazolol B25 AMITROL PPB 10 12 12 *** Amitrole 
B26 ANILINE PPB 10 12 12 *** An i line 
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TABLE 8.2. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ----------------------------------
Constituent Detectidn Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

827 ARAMITE PPB 10 12 12 *** Aramite 
828 AURAMIN PPB 10 12 12 *** Auramine 
829 BENZCAC PPB 10 12 12 *** Benz(c]acridine 
830 BENZAAN PPB 10 12 12 *** Benz(a]anthracene 
831 BENDICM PPB 10 12 I 12 *** Benzene, dichloromethyl 
832 BENTHOL PPB 10 12 12 *** Benzenethoil 
833 BENDINE PPB 10 12 12 *** Benzidine 
834 BENZBFL PPB 10 12 12 *** Benzo[b]fluoranthene 
B35 BENZJFL PPB 10 12 12 *** Benzo(j]fluoranthene 
836 PBENZQU PPB 10 12 12 *** P benzoquinone 
837 BENZCHL PPB 10 12 12 *** Benzyl chloride 
838 BIS2CHM PPB 10 12 12 *** Bis(2-chloroethoxy) methane 
839 BIS2CHE PPB 10 12 12 *** Bis(2-chloroethyl) ether 
840 BIS2EPH PPB 10 12 12 *** Bis(2-ethylhexyl) phthalate 
841 BROPHEN PPB 10 12 12 *** 4-bromophenyl phenyl ether 

(X) 842 BUTBENP PPB 10 12 12 *** Butyl benzyl phthalate 
,_. 843 BUTDINP PPB 10 12 12 *** 2-sec-butyl-4,6-dinitrophenol ,_. 

B44 CHALETH PPB 10 12 12 *** Chloroalkyl ethers 
845 CHLANIL PPB 10 12 12 *** P-chloroaniline 
846 CHLCRES PPB 10 12 12 *** P-chloro-m-cresol 
847 CHLEPOX PPB 10 12 12 *** 0 EPAP l-chloro-2,3-epoxypropane 
848 CHLNAPH PPB to 12 12 *** 2-chloronaphthalene 
849 CHLPHEN PPB 10 12 12 *** 2-chlorophenol 
850 CHRYSEN PPB 10 12 12 *** Chrysene 
851 CRESOLS PPB 10 12 12 *** Cresols 
852 CYCHDIN PPB 10 12 12 *** 2-cyclohexyl-4 , 6-dinitrophenol 
853 DIBAHAC PPB 10 12 12 *** Dibenz(a,h]acridine 
854 DIBAJAC PPB 10 12 12 *** Dibenz(a , j]acridine 
ass DIBAHAN PPB 10 12 12 *** Dibenz(a,h]anthracene 
856 DIBCGCA PPB 10 12 12 *** 7H-dibenzo(c,g]carbazole 
857 DIBAEPY PPB 10 12 12 *** Dibenzo(a,e]pyrene 
858 DIBAHPY PPB 10 12 12 *** Dibenzo(a,h]pyrene 
859 DIBAIPY PPB 10 12 12 *** Dibenzo(a,i]pyrene 
860 DIBPHTH PPB 10 12 · 12 *** Di-n-butyl phthalate 
861 12-dben PPB 10 12 12 *** 1,2-dichlorobenzene 
862 13-dben PPB 10 12 12 *** 1,3-dichlorobenzene 
863 14-dben PPB 10 12 12 *** 75 EPA p-Dichlorobenzene 
864 DICHBEN PPB 10 12 12 *** 3,3'-dichlorobenzidine 
865 24 - dchp PPB 10 12 12 *** 2,4-dichlorophenol 
866 26-dchp PPB 10 12 12 *** 2,6-dichlorophenol 
867 DIEPHTH PPB 10 12 12 *** Di ethyl phthalate 
868 DIHYSAF PPB 10 12 12 *** Di hydrosafrole 
B69 DIMETHB PPB 10 12 12 *** 3,3'-dimethoxybenzidine 
870 DIMEAMB PPB 10 12 12 *** P-dimethylaminoazobenzene 
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TABLE 8.2. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Dri nking Water Standards Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B71 DIMBENZ PPB 10 12 12 *** 7,12-dimethylbenz(a]anthracene B72 DIMEYLB PPB 10 12 12 *** 3,3'-dimethylbenzidine B73 THIONOX PPB 10 12 12 *** Thiofanox B74 DIMPHAM PPB 10 12 12 *** Alpha,alpha-dimethylphenethylamine B76 DIMPHTH PPB 10 12 12 *** Dimethyl phthalate B77 DINBENZ PPB 10 12 12 *** Dinitrobenzene B78 DINCRES PPB 10 12 12 *** 4 , 6-dinitro-o-cresol and salts B79 DINPHEN PPB 10 12 12 *** 2,4-dinitrophenol B80 24-dint PPB 10 12 12 *** 2,4-dinitrotoluene B81 26-dint PPB 10 12 12 *** 2,6-dinitrotoluene B82 DIOPHTH PPB 10 12 12 *** Di-n-octyl phthalate B83 DIPHAMI PPB 10 12 12 *** Diphenylamine B84 DIPHHYD PPB 10 12 12 *** 1,2-diphenylhydrazine B85 DIPRNIT PPB 10 12 12 *** Di-n-propylnitrosamine B86 ETHMINE PPB 10 12 12 *** Ethyleneimine B87 ETHMETS PPB 10 12 .12 *** Ethyl methanesulfonate 
CX) 

B88 FLUORAN PPB 10 12 12 *** Fluoranthene ...... B89 HEXCBEN PPB 10 12 12 *** Hexachlorobenzene N B90 HEXCBUT PPB 10 12 12 *** Hexachlorobutadiene B91 HEXCCYC PPB 10 12 12 *** Hexachlorocyclopentadiene B92 HEXCETH PPB 10 12 12 *** Hexachloroethane B93 INDENOP PPB 10 12 12 *** Indeno(l,2,3-cd)pyrene B94 ISOSOLE PPB 10 12 12 *** Isosafrole B95 MALOILE PPB 10 12 12 *** Malononitrile B96 MELPHAL PPB 10 12 12 *** Melphalan B97 METHAPY PPB 10 12 12 *** Methapyrilene B98 METHNYL PPB 10 12 12 *** Metholonyl B99 METAZIR PPB 10 12 12 *** 2-methylaziridine COl METCHAN PPB 10 12 12 *** 3-methylcholanthrene CO2 METBISC PPB 10 12 12 *** 4,4 ' -methylenebis(2-chloroani line) C03 METACTO PPB 10 12 12 *** 2-methyllactonitrile C04 METACRY PPB 10 12 12 *** Methyl methacrylate cos METMSUL PPB 10 12 12 *** Methyl methanesulfonate C06 METPROP PPB 10 12 12 *** 2-methyl-2-(methylthio) propionaldehyde-C07 METHIOU PPB 10 12 12 *** Methyl thiouracil cos NAPHQUI PPB 10 12 12 *** 1 , 4-naphthoquinone C09 1-napha PPB 10 12 12 *** 1-naphthylamine ClO 2-napha PPB 10 12 12 *** 2-naphthylamine Cll NITRANI PPB 10 12 12 *** P-nitroaniline Cl2 NITBENZ PPB 10 12 12 *** Nitrobenzine Cl3 NITPHEN PPB 10 12 12 *** p-Nitrophenol Cl4 NNIBUTY PPB 10 12 12 *** N-nitrosodi-n-butylamine Cl5 NNIDIEA PPB 10 12 12 *** N-nitrosodiethanolamine Cl6 NNIDIEY PPB 10 12 12 *** N-nitrosodiethylamine 



2 7 

TABLE 8.2. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

Cl7 NNIDIHE PPB 10 12 12 *** N-nitrosodimethylamine 
Cl8 NNIHETH PPB 10 12 12 *** N-nitrosomethylethylamine 
Cl9 NNIURET PPB 10 12 12 *** N-nitroso-N-methylurethane 
C20 NNIVINY PPB 10 12 12 *** N-nitrosomethylvinylamine 
C21 NNIMORP PPB 10 12 12 *** N-nitrosomorpholine 
C22 NNINICO PPB 10 12 12 *** N-nitrosonornicotine 
C23 NNIPIPE PPB 10 12 12 *** N-nitrosopiperidine 
C24 NITRPYR PPB 10 12 12 *** Nitrosopyrrolidine 
C25 NITRTOL PPB 10 12 12 *** 5-nitro-o-toluidine 
C26 PENTCHB PPB 10 12 12 *** Pentachlorobenzene 
C27 PENTCHN PPB 10 12 12 *** Pentachloronitrobenzene 
C28 PENTCHP PPB 50 12 12 *** 220 EPAP Pentachlorophenol 
C29 PHENTIN PPB 10 12 12 *** Phenacetin 
C30 PHENINE PPB 10 12 12 *** Phenylenediamine 
C31 PHTHEST PPB 10 12 12 *** Phthalic acid esters co C32 PICOLIN PPB 10 12 12 *** 2-picoline .... C33 PRONIDE PPB 10 12 12 *** Pron amide w C34 RESERPI PPB 10 12 12 *** Reserpine 
C35 RESORCI PPB 10 12 12 *** Resorcinol 
C36 SAFROL PPB 10 12 12 *** Safrol 
C37 TETRCHB PPB 10 12 12 *** 1,2,4,5-tetrachlorobenzene 
C39 TETRCHP PPB 10 12 12 *** 2,3,4,6-tetrachlorophenol 
C40 THIURAH PPB 10 12 12 *** Thiuram 
C41 TOLUDIA PPB 10 12 12 *** Toluenediamine 
C42 OTOLHYD PPB 10 12 12 *** 0-toluidine hydrochloride 
C43 TRICHLB PPB 10 12 12 *** 1,2,4-trichlorobenzene 
C44 245-trp PPB 10 12 12 *** 2,4,5-trichlorophenol 
C45 246-trp PPB 10 12 12 *** 2,4,6-trichlorophenol 
C46 TRIPHOS PPB 10 12 12 *** o,o,o-triethyl phosphorothioate 
C47 SYHTRIN PPB 10 12 12 *** Sym-trinitrobenzene 
C48 TRISPHO PPB 10 12 12 *** Tris(2,3-dibromopropyl) phosphate 
C49 BENZOPY PPB 10 12 12 *** Benzo(a]pyrene 
cso CHLNAPZ PPB 10 12 12 *** Chlornaphazine 
CSl BIS2ETH PPB 10 12 12 *** Bis(2-chloroisopropyl)ether 
C52 HEXAENE PPB 10 12 12 *** Hexachloropropene 
C54 HEXACHL PPB 10 12 12 *** Hexachlorophene 
css NAPHTHA PPB 10 12 12 *** Naphthalene 
C56 123TRI PPB 10 12 12 *** 1,2,3-trichlorobenzene 
C58 135TRI PPB 10 12 12 *** 1,3,5-trichlorobenzene 
C59 1234TE PPB 10 12 12 *** 1,2,3,4-tetrachlorobenzene 
C60 1235TE PPB 10 12 12 *** 1,2,3,5-tetrachlorobenzene 
C61 TETEPYR PPB 2 12 12 *** Tetraethylpyrophosphate 
C62 CHLLATE PPB 300 12 12 *** Chlorobenzilate 
C63 CARBPHT PPB 2 12 12 *** Carbophenothion 
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TABLE 8.2. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents ---------------------------------------· 
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C64 DISULFO PPB 2 12 12 *** Disulfoton 
C65 DIMETHO PPB 2 12 12 *** Dimethoate 
C66 METHPAR PPB 2 12 12 *** Methyl parathion 
C67 PARATHI PPB 2 12 12 *** Parathion 
C70 CYANIDE PPB 10 12 12 *** Cyanide 
C71 FORMALN PPB 500 12 12 *** Formalin 
C77 PERCHLO PPB 500 11 11 *** Perchlorate 
C78 SULFIDE PPB 1000 11 11 *** Sulfide 
C79 KEROSEN PPB 10000 12 12 *** Kerosene 
C80 AMMONIU PPB 50 23 23 *** Ammonium ion 
C87 CITRUSR PPB 1000 11 11 *** Citrus red 
C90 PARALDE PPB 10000 12 12 *** Par aldehyde 
C91 STRYCHN PPB 50 12 12 *** Strychnine 

C0 en MALHYDR PPB 500 12 12 *** Maleic hydrizide 
C93 NICOTIN PPB 100 12 12 *** Nicotinic acid ..... 
C94 ACRYIDE PPB 10000 12 12 *** 0 EPAP Acrylamide 

""" C95 ALLYLAL PPB 10000 12 12 *** Allyl alcohol 
C98 CHLPROP PPB 10000 12 12 *** 3-chloropropionitrile 
001 PCDD's PPB .0100 10 10 *** Pcdd's 
002 PCDF's PPB .0100 10 10 *** Pcdf's 
003 2378TCD PPB .0100 10 10 *** 2,3,7,B TCDD 
H03 ETHCARB PPB 10000 12 12 *** Ethyl carbamate 
H04 ETHCYAN PPB 10000 12 12 *** Ethyl cyanide 
HOS ETHOXID PPB 10 12 12 *** Ethylene oxide 
H06 ETHMETH PPB 10 12 12 *** Ethyl methacrylate 
809 ISOBUTY PPB 10000 12 12 *** Isobutyl alcohol 
Hll PROPYLA PPB 10000 12 12 *** N-propylamine 
H12 PROPYNO PPB 10000 12 12 *** 2-propyn-1-ol 
H15 2,4,5-T PPB 2 23 23 *** 2,4,5-T 
H40 FTHALLI PPB 5 12 12 *** Thallium, filtered 
H62 LHYDRAZ PPB 30 22 22 *** Hydrazine, Low Detection Level 
H68 HEXONE PPB 10 23 23 *** Methyl Isobutyl Ketone 
101 ACETONE PPB 10 23 23 *** Acetone by VOA 
106 !SOPHER PPB 10 12 12 *** Isopherone 
109 BUTANOL PPB 10000 12 12 *** 1-Butanol 
121 TRIBUPH PPB 10 12 12 *** Tributylphosphoric Acid 
128 TAF PPB 10 23 23 *** Tetrahydrofuran 
129 ACENAPH PPB 10 12 12 *** Acenaphthene 
130 FLRENE PPB 10 12 12 *** Fluorene 
131 ANTHRA PPB 10 12 12 *** Anthracene 
132 PYRENE PPB 10 12 12 *** Pyrene 
133 ETHBENZ PPB 5 12 12 *** 680 EPAP Ethyl benzene 
134 STYRENE PPB 5 12 12 *** 140 EPAP styrene 
142 BOCH PPB 5 12 12 *** 100 EPA Bromodichloromethane 
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TABLE 8.2 . (contd) 

------------------ Constituent List= WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

143 
164 
167 
175 
182 
J43 
J69 
J71 
J83 
J89 
J9 1 
K52 
K56 
K58 
L20 
L21 
L45 
L46 
L48 
L49 
L50 
L52 
L53 
L54 
L55 
L56 
L57 
L59 
L60 
L62 
L63 
L64 

CDBM PPB · 5 12 12 *** 100 EPA Chlorodibromomethane 
2NlTPH PPB 10 12 12 *** o-Nitrophenol 
ETHANOL PPB 10000 12 12 *** Ethanol 
2MENAPH PPB 10 12 12 *** 2-Methylnaphthalene 
PHENANT PPB 10 12 12 *** Phenanthrene 
BENZALC PPB 10 12 12 *** Benzyl Alcohol 
2HEXANO PPB 50 12 12 *** 2-Hexanone 
BNZKFLU PPB 10 12 12 *** Benzo(k)Fluoranthene 
BGHlPER PPB 10 12 12 *** Benzo(Ghi)Perylene 
DlNOSEB PPB 10 12 12 *** Dinoseb 
DlALLAT PPB 10 12 12 *** Di allate 
NNDlPHA PPB 10 12 12 ** * N-NlTROSODlPHENYLAMlNE 
DlBENFR PPB 10 12 12 *** DlBENZOFURAN 
ACENATL PPB 10 12 12 *** ACENAPHTHYLENE 
MBP PPB 10000 12 12 *** Monobutyl Phosphate 
DBP PPB 10000 12 12 *** Dibutyl Phosphate 
ALLYLCL PPB 100 12 12 ** * Allyl Chloride 
CLETHAN PPB 10 12 12 ** * Chlo roe thane 
PROPCN PPB 5 12 12 *** Propionitrile 
VlNYLAC PPB 5 12 12 *** Vinyl Acetate 
B2CLMEE PPB 10 12 12 *** Bis(2-chloro-1-methylethyl ) ether 
DlPHOS PPB 10 12 12 *** 0,0-Diethyl-0,2-pyrazinyl phosphorothion 
lSODRlN PPB 10 12 12 *** lsodrin 
ONlTAN l PPB 10 12 12 *** o-Nitroaniline 
MNlTAN l PPB 10 12 12 *** m-Nitroaniline 
4NlTQUl PPB 10 12 12 *** 4-Nitroquinoline 1-oxide 
ETHGLYC PPB 10000 12 12 *** Ethylene Glycol 
lPROPAN PPB 10000 12 12 *** 1- Propanol 
lBUTYN PPB 10000 12 12 *** 1-Butynol 
ACETONE PPB 10 12 12 *** Acetone - by ABN 
14DBEN PPB 5 23 2 3 *** 75 EPA p-Dichlorobenzene 
CHLROB PPB 10 12 12 *** 60 EPAP Chlorobenzene (by ABN) 

••• - I nJicatos all aamplo, woro r eported a• below contractual dotection llmlta 
xxx - Indic ~t os that Drlnklnn Wa t o r StandurJa wor• exceodod 
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uater Regulations 
EPAR - based on National Interim Pr i mary Drinking Wator Rogula t lons , 

Appendix IV, EPA-670/9-76-003 
EPAP - ba~od on proposed Maximum ContamlnanL Lovol Goala In 60 FR •C936 
EPAS - basod on Secondary Uaxlmum Co nt11minant Levels given In •O CFR Part 1•3 

llational Secondary Drinking Vl11tor nooulat.iona 
DOE - basod on Dorived Concentrat ion Guidos Draft DOE Order 5400 .xx. October 10, 1988 
WDOE - basod on additional Secondary M11xlmu,n'Contamlnant Lovola given In 

WAC 2•8-6 •, Public Water Supplloa 
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TABLE 8.3. Constituents with at Least One Detected Value for the 1325-N Liquid Waste Disposal 
Facility, November Through December 1989 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Well Collection sample UMHO UMHO PPB PPB 
name date number l/700w ./700w .Ol/6.5-8.5s .10/6.5-8,5s 2000/ . 10/ . 

l-N-27 29NOV89 138 8 . 45 
12DEC89 168 149 8.10 8.11 1700 10 
12DEC89 1 150 8.10 1800 11 
12DEC89 2 150 8.10 1600 10 
12DEC89 3 149 8.10 1600 13 

l-N-29 29NOV89 188 161 7.90 7 . 98 1600 21 
29NOV89 1 188 163 8 7.97 1500 18 
29NOV89 2 185 162 8 7.95 1500 19 
29NOV89 3 183 163 8 7 . 97 1500 11 
03JAN90 163 168 8 8 . 29 1700 18 
03JAN90 1 163 167 8 8 . 28 1600 41 

co 03JAN90 2 162 164 8 8 . 28 1500 52 
..... 03JAN90 3 163 164 8 8 . 28 1500 12 
0) l-N-31 28SEP89 148 154 8.20 7.94 1800 22 

28SEP89 1 149 149 8.20 7 . 95 11000 23 
28SEP89 2 149 152 8 . 20 7 . 95 1900 28 
28SEP89 3 150 152 8 . 20 7.95 1800 28 
01DEC89 155 141 8 8.47 1600 16 
01DEC89 1 158 8 . 45 1500 10 
01DEC89 2 158 8.44 1500 12 
01DEC89 3 158 8 . 43 1400 12 

l-N-32 20SEP89 140 135 8.20 8 . 01 1800 21 
20SEP89 1 139 134 8.20 8 . 01 1800 18 
20SEP89 2 138 133 8.10 8.01 11100 15 
20SEP89 3 139 132 8.20 8 . 02 11000 15 
30NOV89 131 145 8 8.14 1500 13 
30NOV89 1 1500 14 
30NOV89 2 1600 24 
30NOV89 3 1600 12 

l-N-33 21DEC89 161 157 8 . 10 8.47 1600 18 
21DEC89 1 157 8.10 1500 10 
21DEC89 2 162 8 . 10 1500 18 
21DEC89 3 . 158 8.10 1500 12 

l-N-36 19SEP89 148 148 8.10 7.49 1900 28 
19SEP89 1 148 148 8.20 7 . 53 1700 17 
19SEP89 2 148 147 8 . 20 7 . 59 1800 18 
19.SEP89 3 148 147 8.20 7.60 11100 18 
01DEC89 147 147 8 7 . 97 1500 11 
01DEC89 1 147 148 8 7 . 95 1600 10 
01DEC89 2 147 147 8 . 10 7 . 97 1600 10 
01DEC89 3 147 146 8.10 7.97 1500 26 
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TABLE 8.3 . (contd) 

. -- . - -- - - -, 
Contamination Indicator Parameters 

Duplicat e CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
Wel l Collection sample UMHO UMHO PPB PPB 
name date number l/700w ./700w .Ol/6.5-8 . 5s .10/6.5-8.5s 2000/ . 10/. 

l-N-39 21DEC89 161 168 8 .10 1600 11 
21DEC89 1 168 169 8 .10 8 . 36 1600 19 
21DEC89 2 168 170 8 . 10 8.36 1600 10 
21DEC89 3 168 169 8 . 10 8.36 1600 15 

l-N-41 19SEP89 155 154 8 7.99 11500 17 
19SEP89 1 154 155 8 . 10 8 11500 17 
19SEP89 2 153 157 8 . 10 7 . 94 11400 15 
19SEP89 3 154 156 8 . 10 7 . 93 11000 11 
29NOV89 175 155 8 . 10 8 . 12 1600 13 
29NOV89 1 174 8 . 13 1600 16 
29NOV89 2 176 8 . 12 1600 16 
29NOV89 3 175 8.11 1600 14 

l -N-42 20SEP89 175 175 8.10 7 . 80 1800 <19 

CX> 
20SEP89 1 176 172 8 . 20 7.81 11100 <12 . 20SEP89 2 175 173 8.20 7 . 81 1800 13 ..... 20SEP89 3 176 173 8.20 7.82 11200 13 ...... 29NOV89 201 167 8 8.02 1700 15 
29NOV89 1 202 8.03 1700 12 
29NOV89 2 201 8.01 1700 11 
29NOV89 3 202 8 1600 18 

l -N-52 20SEP89 175 172 8 . 20 8 . 20 11100 19 
20SEP89 1 169 169 8 .20 8 . 20 1800 15 
20SEP89 2 170 169 8. 10 8 . 20 1800 15 
20SEP89 3 170 171 8 . 20 8 . 20 1800 17 
01DEC89 210 215 8 . 10 8 1500 13 
01DEC89 1 211 210 8 .10 8 1700 15 
01DEC89 2 212 209 8 .10 7.99 1500 13 
OlDEC89 3 212 208 8 . 10 7.97 1500 10 

l-N-70 29SEP89 168 . 2 175 8.20 8.09 1900 19 
29SEP89 1 172 . 2 187 8 . 20 8 . 08 1600 13 
29SEP89 2 175 . 5 176 8 . 20 8 . 10 1800 13 
29SEP89 3 176.5 17 6 8 . 20 8.11 1600 13 
29NOV89 138 171 7 . 90 8 . 45 1500 12 

6-81 - 58 18SEP89 214 223 8.20 8 . 45 1500 14 
18SEP89 1 212 218 8 .20 8.33 1700 13 
18SEP89 2 216 217 8 . 20 8 . 27 1700 58 
18SEP89 3 216 217 8 . 20 8 . 25 1700 13 
28NOV89 255 216 7 . 90 8 . 14 1300 1- 1 
28NOV89 1 255 8 .1 5 1300 1- 1 
28NOV89 2 254 8 .1 5 1400 16 
28NOV89 3 255 8. 14 1200 10 
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TABLE 8.3. (contd) 
Regular Monitoring Data 

Duplicate FCHROMI FPOTASS FBERYLL FSTRONT ACETONE ALKALIN ALPHAHI 
Well Collection sample PPB PPB PPB PPB PPB PCI/L 
name date number 10/50 100/ . 5/ . 10/ . 10/ . 20000/. 4/15 

1-N-27 12DEC89 <10 2210 <5 87 <10 *.0407 
1-N-29 29NOV89 <10 1600 <5 90 <10 1.19 

03JAN90 <10 1540 <5 92 <10 * .264 
1-N-31 28SEP89 <10 2320 8 95 <10 1.01 

28SEP89 1 <10 2100 <5 83 <10 1.16 
01DEC89 <10 2030 <5 81 <10 * . 653 

1-N-32 20SEP89 <10 2670 <5 100 f8 *.497 
30NOV89 <10 2260 <5 94 <10 1. 70 

l-N-33 21DEC89 <10 2010 <5 95 <10 1.10 
21DEC89 1 <10 1970 <5 95 <10 * . 408 

l-N-36 19SEP89 <10 1950 <5 . 99 <10 1.65 
01DEC89 <10 1880 <5 92 <10 *.148 

1-N-39 21DEC89 <10 2240 <5 105 <10 *.787 
21DEC89 1 <10 2250 <5 108 <10 . 997 

(X) 1-N-41 19SEP89 <10 2600 <5 103 <10 *.589 
29NOV89 <10 2740 <5 105 <10 .893 ...... 

(X) 1-N-42 20SEP89 <10 3680 <5 153 <10 1. 65 
29NOV89 <10 3280 <5 132 <10 *.258 

1-N-52 20SEP89 <10 3780 <5 121 <10 2 .1 9 
01DEC89 <10 3310 <5 136 <10 1.12 

l-N-70 29SEP89 <10 2720 <5 140 <10 * . 595 
29NOV89 39 2770 <5 132 <10 64000 *.422 

6-81-58 18SEP89 13 2520 <5 173 * . 719 
28NOV89 <10 2360 <5 161 <10 1.17 
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TABLE 8.3. (contd) 

Duplicate ALUMNUM FARSENI BARIUM FBARIUM 
Well Collection s amp l e PPB PPB PPB PPB 
name date number 150/. 5/50 6/1000 6/1000 

1-N-27 12DEC89 168 <5 16 10 
l-N-29 29NOV89 <150 <5 11 10 

03J.AN90 <150 <5 9 11 
l-N-31 28SEP89 <150 <5 10 10 

28SEP89 1 <150 <5 10 10 
01DEC89 <150 <5 12 11 

l-N-32 20SEP89 <150 <5 12 11 
30NOV89 <150 <5 11 11 

l-N-33 21DEC89 <150 <5 13 12 
21DEC89 1 <150 <5 13 12 

1-N-36 19SEP89 <150 <5 11 12 
01DEC89 <150 <5 11 11 

l-N-39 21DEC89 <150 <5 13 13 
21DEC89 1 <150 <5 14 13 co 1-N-41 19SEPB9 <150 7 14 12 ...... 29NOVB9 <150 7 13 12 

I.O 1-N-42 20SEP89 5550 6 71 14 
29NOV89 772 7 21 13 

l-N-52 20SEP89 <150 7 20 20 
01DEC89 <150 6 21 20 

l-N-70 29SEP89 <150 <5 21 20 
29NOV89 <150 6 17 17 

6-B·l-58 1BSEP89 <150 <5 17 15 
28NOV89 <150 <5 16 14 
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TABLE 8.3. (contd) 

Duplicate BERYLUM BETA BORON FBORON CALCIUM FCALCIU 
Well Collection sample PPB PCI/L PPB PPB PPB PPB 
name date number 5/ . 8/50 10/ . 10/ . 50/. 50/. 

1-N-27 12DEC89 <5 580 36 36 20100 19600 
1-N-29 29NOV89 <5 2540 27 27 23800 22700 

03JAN90 <5 2320 26 29 20900 23000 
1-N-31 28SEP89 <5 137 22 26 20000 22200 

28SEP89 1 7 138 20 26 20000 20000 
01DEC89 <5 130 48 45 18000 19100 

l-N-32 20SEP89 <5 75.1 15 16 18400 19700 
30NOV89 <5 83.8 31 38 17100 18100 

1-N-33 21DEC89 <5 380 29 33 21600 21300 
21DEC89 1 <5 395 33 31 19900 21200 

l-N-36 19SEP89 6 388 27 23 18100 19800 
01DEC89 <5 408 37 38 18300 19400 

1-N-39 21DEC89 <5 952 18 15 21600 21600 
21DEC89 1 <5 971 20 17 21900 21900 

l-N-41 19SEP89 <5 9.44 20 26 18400 17600 
co 29NOV89 <S 11.2 16 16 17800 19000 
N 

1-N-42 20SEP89 <5 11. 5 22 23 25900 21600 
0 29NOV89 <5 15.7 18 16 19700 20000 

l-N-52 20SEP89 <5 15.9 14 23 19800 21100 
01DEC89 <5 17.4 18 19 21900 22100 

1- N-70 29SEP89 <5 18.1 25 24 19400 18500 
29NOV89 <5 15.4 22 23 18800 18600 

6-81-58 18SEP89 <5 3.56 12 16 29800 27600 
28NOV89 <5 2.93 14 11 27900 26800 
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TABLE 8,3. (contd) 

Duplioat• CHROHUH C0-60 COPPER CS-137 IRON FIRON 

Well Colleotion 11ample PPB PCI/L PPB PCI/L PPB PPB 

name date number 10/50 22.5/lOOr 10/1300p 20/200r 30/300a 30/30011 

1-N-27 12DEC89 <10 20.3 <10 *-5.71 374 <30 

l-N-29 29NOV89 <10 *11.7 <10 *3.17 105 <30 

03JAN90 <10 29 <10 *-2 .11 <30 <30 

l-N-31 28SEP89 <10 8.67 <10 *.124 <30 <30 

28SEP89 1 <10 13 <10 *2.98 <30 <30 

01DEC89 <10 18.l <10 *.825 40 <30 

1-N-32 20SEP89 <10 16.9 <10 *3.97 40 <30 

30NOV89 <10 17.8 <10 *-0.501 <30 <30 

1-N-33 21DEC89 <10 21.4 <10 *4.76 155 <30 

21DEC89 1 <10 . <10 . 
356 <30 

1-N-36 19SEP89 <10 21.3 <10 *-U.6 189 <30 

01DEC89 <10 21.9 <10 *-3.45 12 <30 

1-N-39 21DEC89 <10 17 .1 <10 *-3.97 44 <30 

21DEC89 1 <10 . <10 . 75 <30 

l-N-41 19SEP89 <10 13.4 <10 *4.88 223 <30 

(X) 29NOV89 <10 *6.14 <10 *-1.39 1020 <30 
. l-N-42 20SEP89 16 25.2 17 *3.31 13500 <30 

29NOV89 <10 12.1 <10 *5.89 4790 <30 

1-N-52 20SEP89 <10 *9.10 <10 *5.01 99 <30 

01DEC89 <10 12.9 <10 *-3.38 <30 <30 

l-N-70 29SEP89 16 14.9 <10 *-7.82 103 33 

29NOV89 12 24.8 <10 *3.97 80 174 

6-81-58 18SEP89 12 *5.46 <10 *-0.376 71 <30 

28NOV89 <10 *-3.84 <10 *l.90 182 <30 



Duplicate LFLUORD Well Collection sample PPB name date number 20/4000 

l-N-27 12DEC89 167 1-N-29 29NOV89 155 
03JAN90 

1-N-31 28SEP89 
28SEP89 1 
01DEC89 199 1-N-32 20SEP89 
30NOV89 189 l-N-33 21DEC89 175 
21DEC89 1 173 l-N-36 19SEP89 
01DEC89 185 

CX) l-N-39 21DEC89 
. 

21DEC89 1 N 
N l-N-41 19SEP89 

. 

29NOV89 
231 1-N-42 20SEP89 
. 

29NOV89 
280 l-N-52 20SEP89 . 

01DEC89 
259 l-N-70 29SEP89 

29NOV89 
6-81-58 18SEP89 

28NOV89 
165 

') 
-� ) a 

TABLE 8.3. (contd) 

HAGNES FHAGNES 
PPB PPB 
50/. 50/. 

3810 3650 
3610 3400 
3180 3420 
3180 3480 
3150 3150 
2910 2980 
3310 3560 
3380 3500 
3510 3520 
3280 3480 
3240 3510 
3260 3360 
4050 3960 
4050 3990 
3880 3810 
3960 4150 
8430 5280 
5060 4750 
4990 5360 
5980 5950 
5450 5270 
5350 5270 
8000 7280 
7280 7080 

, '
,' 6 

MANGES£ 
PPB 

5/50.s 

42 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
11 
<5 
<5 
<5 
<5 
<5 
10 

240 
48 
<5 
<5 

5 
<5 
<5 

9 

NICKEL FNICKEL NITRATE 
PPB PPB PPB 
10/. 10/. 500/45000 

<10 <10 6100 
<10 <10 6700 
<10 <10 7100 
<10 <10 2400 
<10 <10 2400 
<10 <10 4900 
479 <10 1400 
<10 <10 3400 
<10 <10 5600 
<10 <10 5500 
<10 <10 2300 
<10 <10 4900 
<10 <10 6500 
<10 <10 6500 
<10 <10 1000 
<10 <10 1000 
<10 <10 3300 
<10 <10 1100 
<10 <10 7700 
<10 <10 9800 

13 <10 9100 
<10 19 10200 
<10 <10 3700 
<10 <10 4000 
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TABLE 8.3. (contd) 

Duplicate POTASUM PU-238 PU39-40 RADIUM 

Well Collection sample PPB PCI/L PCI/L PCI/L 

name date number 100/. 17/1.6d 17/l.2d 1/5 

1-N-27 12DEC89 2280 .204 
1-N-29 29NOV89 1740 *.0492 

03JAN90 1450 *-0.00911 

1-N-31 28SEP89 2150 *-0.0237 

28SEP89 1 2100 *.0358 

OlDEC89 2040 *-0.0419 

1-N-32 20SEP89 2480 *.0817 

30NOV89 2170 *-0.0171 

l-N-33 21DEC89 2000 *.0629 

21DEC89 1 1990 •.0399 

1-N-36 19SEP89 1760 *-0.0369 

01DEC89 1830 *-0.0415 

l-N-39 21DEC89 2310 * .00712 

21DEC89 1 2290 . 
CX> 1-N-41 19SEP89 2680 *.101 . 
N 29NOV89 2710 *-0.00144 *-0 . 000165 *.0817 
w 1-N-42 20SEP89 4650 .467 . 

29NOV89 3390 *.000784 *.00206 *.134 

1-N-52 20SEP89 3520 *.0226 

01DEC89 3300 *-0.00652 

l-N-70 29SEP89 2890 .268 
29NOV89 2760 *-0.00522 *.00361 * .117 

6-81-58 18SEP89 2790 *.0303 

28NOV89 2460 *.100 
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TABLE 8.3. (contd) 

Duplicate RU-106 SILICON FSILICO SODIUM FSODIUM SR 90 STRONUM 
Well Collection sample PCI/L PPB PPB PPB PPB PCI/L PPB 
name date number 172.5/30r 50/. 50/. 200/. 200/. 5/8 10/ . 

1-N-27 12DEC89 *-30.3 6760 6430 2940 2890 253 90 
1-N-29 29NOV89 *1.16 6070 5700 2110 1960 1670 95 

03JAN90 *.991 5160 5670 1850 2000 1220 83 
1-N-31 28SEP89 *13.5 7210 7950 2100 2270 56.4 85 

28SEP89 1 *3 . 11 7160 7170 2050 2040 59.5 86 
01DEC89 *48.4 7080 7400 2000 1960 50.6 77 

1-N-32 20SEP89 *26.8 6800 7340 2580 2810 25.7 94 
30NOV89 *-32.4 7600 8040 2440 2540 26.1 90 

1-N-33 21DEC89 *65.4 7670 7710 2200 2230 209 96 
21DEC89 1 6960 7630 2360 2190 88 

1-N-36 19SEP89 *12.5 6560 6950 2490 2610 183 90 
01DEC89 *-3.98 6740 7060 2360 2400 224 88 

l-N-39 21DEC89 *42.1 7940 7870 2960 2850 454 111 
21DEC89 1 8030 7990 2960 2880 112 

CX> l-N-41 19SEP89 *17.8 12700 12300 5320 5160 *-0.416 104 
N 29NOV89 *-10.6 11900 12400 4660 4750 *.0627 100 
""" 1-N-42 20SEP89 *-50 , 8 27300 15100 6130 5740 *.0770 185 

29NOV89 *1.05 16300 14800 5140 5170 *.223 133 
1-N-52 20SEP89 *48 13700 14600 6910 7380 * . 177 115 

01DEC89 *-86 . 8 13000 13300 6010 6030 *-0.184 137 
1-N-70 29SEP89 *1.04 12700 12100 5080 4890 *- 0.346 146 

29NOV89 *11 . 5 12400 12300 5190 5130 * . 0100 134 
6-81-58 18SEP89 *22 9010 8400 4430 4010 *-0.144 187 

28NOV89 *17 8260 8030 3840 3740 *.138 165 

~- _,,.. 
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TABLE 8.3. (contd) 

Duplicate SULFATE TC TC-99 TDS TITAN Well Collection sampl e PPB PPB PCI/L PPB name date number 500/250000s 1000/. 15/900r 5000/500000s 60/. 
1-N-27 12DEC89 8200 14100 82000 <60 l-N-29 29NOV89 11300 14900 75000 <60 03JAN90 10900 

<60 1-N-31 28SEP89 11500 <60 28SEP89 1 11500 <60 01DEC89 7300 22700 81000 <60 1-N-32 20SEP89 11100 <60 30NOV89 8700 13500 70000 <60 1-N-33 21DEC89 8500 14800 79500 <60 21DEC89 1 8500 <60 l-N-36 19SEP89 11700 <60 01DEC89 8000 13400 88000 <60 1-N-39 21DEC89 10800 <60 co 21DEC89 1 10800 <60 1-N-41 19SEP89 12700 <60 N 
29NOV89 12100 15100 84000 <60 

U1 
1-N-42 20SEP89 19400 420 29NOV89 14800 16000 99000 <60 l-N-52 20SEP89 14500 <60 01DEC89 17900 16600 137000 <60 1-N-70 29SEP89 11900 . <60 29NOV89 11400 *4 . 69 100000 <60 6-81-58 18SEP89 15400 <60 28NOV89 17300 22200 138000 <60 
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Duplicate 
Well Collection sample 
name date number 

l-N-27 12DEC89 
1-N-29 29NOV89 

03JAN90 
l-N-31 28SEP89 

28SEP89 1 
01DEC89 

1-N-32 20SEP89 
30NOV89 

l-N-33 21DEC89 
21DEC89 1 

l-N-36 19SEP89 
01DEC89 

1-N-39 21DEC89 
21DEC89 1 

l-N-41 19SEP89 
29NOV89 

l-N-42 20SEP89 . 

N 29NOV89 
l-N-52 20SEP89 

01DEC89 
1-N-70 29SEP89 

29NOV89 
6-81-58 18SEP89 

28NOV89 

·) 

TABLE 8.3. 

TRITIUM TURBID 
PCI/L NTU 

500/20000 . 10/1 

189000 2.90 
67200 .100 
81100 .100 
87400 .100 
85800 

218000 .200 
30600 .300 

164000 .300 
170000 1.30 
163000 

60600 .600 
209000 .300 

51300 .300 

7280 2.10 
7650 1. 70
9820 64
8880 26 

16000 4.80 
24400 .100 
37200 .600 
32500 .700 
*88.1 .300 

*158 .400 

·)
-� 

u 

') 
;_) 

(contd) 

PCI/L 
. 50/600d 

.555 

.603 
.573 
.396 
.455 
.359 
• 713
.416
.678
.505
.595
.435
.519
.. 492
.412
.401
. 724
.381
. 771
.680
.322
.316
1.27
• 727

. ·'

<; 
1) 

VANADUM FVANADI ZINC FZINC 

PPB PPB PPB PPB 

5/ • 5/ . 5/5000s 5/5000 

8 7 <5 <5 

9 8 <5 <5 

<5 <5 <5 <5 

9 <5 <5 <5 

10 6 <5 <5 

8 9 <5 <5 

9 9 8800 <5 

13 12 <5 <5 

9 8 <5 <5 

<5 7 59 <5 

12 10 <5 <5 

9 11 <5 <5 

14 12 7 <5 

12 12 <5 <5 

24 27 11 <5 

32 29 50 <5 

58 25 48 <5 

40 33 16 <5 

25 27 9 40 

26 27 <5 <5 

25 25 16 <5 

25 23 7 6 

7 8 <5 26 

5 6 <5 <5 
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TABLE 8.3. (contd) 

Duplicate CHLFORM CHLORID 
Well Collection sample PPB PPB 
name date number 5/100 500/2500.00.s 

l -N-2 7 12DEC89 9 1000 
l-N-29 29NOV89 14 1500 

03JAN90 9 1400 
l-N-31 28SEP8 9 21 1800 

28SEP89 1 20 1800 
01DEC89 9 800 

l-N-32 20SEP89 8 1700 
30NOV89 8 1000 

l-N-33 21DEC89 11 1000 
21DEC89 1 11 1000 

. l-N-36 19SEP89 ;1.5 1800 
01DEC89 8 900 

l-N-39 2 1DEC89 11 1400 
2 1DEC89 1 9 1400 

l-N-41 19SEP89 <5 2100 
29NOV89 <5 1600 

l-N-42 20SEP89 <5 3500 
29NOV89 f3 1800 

l - N-52 20SEP89 f3 1800 
01DEC89 f4 2100 

l-N-70 29SEP89 <5 1300 
29NOV89 f3 1200 

6-81-58 18SEP89 1600 
28NOV89 <5 1500 

Th• column header • conalat of I Conatltuent Name 
Analyala Uni t.a 

Con tr actual Detection Limit/Drinki ng Water Standard(sufflx) 

Suffix 
none - based on "aximum Contaminant Levels in 40 CFK Part 141, 

National Primary Drinking Yat er Regulations 
r -
p -
• -
d -
w -

baaed on Natlon~ I Interim Pri mary Drink i ng Wat.or Regulation•, 
Appendix IV , EPA-670/9-76 -003 
buod on proposed l,lu i mum Cont.am I nant Levo I Ooa I• In 60 FH -46936 
based on Secondary Maximum Contaminant Lovel3 olven in 40 CFR Part 1-43 
National Secondary Drinking Wat.or Rogulatlon• 
based on Deri ved Concentration Ouldea, Draft DOE Ordor 5~ 00 . xx , October 10, 1988 
based on add iti onal Secondary Mnxlmum Contam i nant Level, oiven In 
WAC 2•8-6•, Public Water Supplies 

Data Flaos 
( - Lest than Contractual Dotoctlon Limit, reported a• Limit 
I - Less than Contractua l Dotoctlon Limit, meaau rod value rep orLod 
• - For radioactive const ituents, reported valuo la leaa than 2-sloma error 
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TABLE 8.4. Con!a�ination Indicator Parameter Replicate Averages for the 1325-N Liquid Waste DisposalFac1l1ty, November Through December 1989 
Constituent 

Code Na- Units 

088 CONOLAB umho 

191 CONDFLO umho 

199 PHFIELO 

207 PH-LAB 

C89 TOC ppb 

H42 TOXLOL ppb 

Wei I 
Na-

l-N-31 
1-N-32
1-N-38
1-N-41
1-N-42
1-N-62
1-N-70
8-81-68

1-N-31
1-N-32
1-N-38
1-N-41
1-N-42
1-N-62
1-N-70
8-81-68

1-N-31
1-N-32
1-N-38
1-N-41
1-N-42
1-N-62
1-N-70
8-81-68 

1-N-31
1-N-32
1-N-38
1-N-41
1-N-42"
1-N-62
1-N-70
8-81-68

1-N-31
1-N-32
1-N-38

1-N-41
1-N-42
1-N-62
1-N-70
8-81-68

1-N-31
1-N-32
1-N-38
1-N-41
1-N-42
1-N-62
1-N-70
8-81-68

Sample 
D■te 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

28SEP89 
20SEP89 
19SEP89 
19SEP89 
20SEP89 
20SEP89 
29SEP89 
18SEP89 

Rep• 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

Rep I icate 
Average 

162 
134 
148 
168 
173 

170 
179 

219 

149 
139 
148 
164 

178 
171 

173 

216 

7.96 
8.01 
7.66 
7.97 
7.81 
8.20 
8.10 
8.33 

8.20 
8.18 

8.18 

8.08 

8.18 

8.18 

8.20 

8.20 

876 
926 

876 

1,360 
976 
876 

726 
860 

26.3 
17 .3 

20.3 
7.6 

11.8 

9.0 
4.6 

19.6 

Standard 
Deviation 

2.08 
1.29 
0.68 
1.29 
1.28 
1.60 
6.89 

2.87 

0.82 
0.82 
0.00 
0.82 
0.68 
2.71 

3.76 
1.91 

0.006 
0.006 
0.062 
0.036 
0.008 
0.000 
0.013 
0.090 

0.00 
0.06 
0.06 
0.06 
0.06 
0.06 
o.oo
0.00 

98 

160 
171 

238 
208 
160 
160 
100 

3.20 
2.87 
6.19 
2.62 
8.80 

4.32 
3.00 

28.10 

Minimum 

149 
132 
147 
164 
172 
189 
176 

217 

148 
138 
148 
163 
176 
189 
188 
212 

7.94 
8.01 
7.49 
7.93 
7.80 
8.20 
8.08 
8.26 

8.2 
8.1 
8.1 
8.0 
8.1 
8.1 
8.2 
8.2 

800 
800 
700 

1,000 
800 
800 
800 
600 

22 
16 
17 

6 
3 

6 

3 

3 

Maximum 

164 
136 

148 
167 
176 
172 
187 
223 

160 
140 
148 
166 
178 
176 
177 
218 

7.96 
8.02 
7.80 
8.00 
7.82 
8.20 
8.11 

8.46 

8.2 
8.2 
8.2 
8.1 
8.2 
8.2 
8.2 
8.2 

1,000 
1,100 
1,100 
1,600 
1,200 
1,100 

900 
700 

28 
21 

28 
11 

19 
16 

9 

68 

Coeff i c I ent 
of Var-latlon 

1.4 
1.0 
0.4 
0.8 
0.7 
0.9 
3.2 
1.3 

0.6 
0.8 
0.0 
0.6 
0.3 
1.8 
2.2 
0.9 

0.1 
0.1 
0.7 
0.4 
0.1 
0.0 
0.2 
1.1 

0.0 
0.8 
0.8 
0.8 
0.8 
0.8 
o.o
o.o

10.9 
18.2 
19.6 
17.8 

21.1 
17 .1 

20.7 
16.4 

12.7 
18.7 
26.8 
33.8 
68.2 
48.0 
88. 7 

133.



TABLE 8.5. Sampling Schedule for the 1325-N Liquid Waste Disposal Facility 

1999(a) 

Well Oct Nov Dec 
199-N-27 L 
199-N-29 L 
199-N-31 L 
199-N-32 L 
199-N-33 L 
199-N-36 L 
199-N-41 L 
199-N-42 L 
199-N-52 L 
199-N-70 X 

*699-81-58 L 

Jan Feb Mar 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

1990 
Apr May Jun 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

(a) The following notations are used in this table : 

Jul Aug Sep 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

L = sampled for the long l i st of constituents (WAC 173-303-9905) for 
the liquid effluent study. 

X = sampled for the regular list of constituents (Table 8.6) . 
*=data also used in the 1324-N/NA project . 

8.29 
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TABLE 8.6. The Regular Sampling List for the 1325-N Ground-Water 
Quality Assessment Monitoring Network 

Coli form 
Total Organic Halogens 
Total Organic Carbon 
Metals Analyzed by the Inductively 

Coupled Argon Plasma Method, 
Unfiltered/Filtered 

Arsenic, Unfiltered/Filtered 
Selenium, Unfiltered/Filtered 
Lead, Unfiltered/Filtered 
Mercury, Unfiltered/Filtered 
Anions 
Volatile Organic Analyses 
Hydrazine 
Phenol 
Pesticides 
Herbicides 
Ammonium Ion 

8.30 

Uranium 
pH 

Specific Conductance 
Tritium 
Strontium-9O 
Gamma Scan 
Radium 
Gross Beta 
Gross Alpha 
Turbidity 



9.0 216-A-10 CRIB 
S. P. Luttrell 

Pacific Northwest Laboratory 

The ground water beneath the 216-A-10 Crib has been monitored by a RCRA 
interim-status well network since November 1988. The background stage of 
monitoring was completed for this project; four sample sets were collected 
and analyzed. Indicator evaluation monitoring and statistical evaluations of 
the data will commence when the fifth-quarter sample is collected. A draft 
ground-water monitoring plan has been prepared for this crib. 

The 216-A-10 Crib is located in the 200-East Area in the central 
porti on of the Hanford Site (see Figure 1. 1). It is a V-shaped cri b in 
cross section, approximately 45 ft deep and 275 ft long. Al though it 
received startup wastes from the Plutonium-Uranium Extraction (PUREX) Plant 
400 ft to the north during a 4-month period in 1956, it did not begin con
tinuous service until 1961, when it replaced the retired 216-A-5 Crib. The· 
216 -A-10 Cr i b operated nearly continuously from 1961 to 1973; sporadically i n 
1977, 1978, and 1981; and again, nearly continuously from 1982 to January 
1987 . It has not been used since 1987 . 

Six weils drilled in 1988 , combined with two pre-existing wells, con 
st i tute t he interi m- status ground -water mon i toring network for the 
216 -A-10 Cri b (Fi gure 9.1) . Wells 299 - E24 -18 and 299-E25-36 are upgrad i ent 
monitoring well s; wells 299-El7-l, 299 -El?-19, 299-El7-20, 299-E24-2, 
299-E24-16, and 299-E24-17 are downgradient monitoring wells (see Fig-
ure 9.1). Also, well 299-El7-8, located west of the 216-A-10 Crib, is used 
for water-level measurements . The sampling schedule for the 216-A-10 Crib is 
shown in Table 9.1. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No dr i ll i ng or hydrogeolog ic char acterization activities (other than 
measurement of water level s) were conducted during the quarter. 

9. 1 



WATER LEVELS 

Water-level measurements were made in well 299-E25-36 when a sample was 
collected from the well in October. Supplemental water-level measurements 
were made in all 216-A-1O Crib network wells on December 21, 1989 
(Table 9.2). 

WATER CHEMISTRY DATA 

A ground-water sample was collected from well 299-E25-36 on October 24, 
1989. A sample had inadvertently not been collected from this well in August 
when the other wells were sampled. The analyses for this sample are com
pleted. The analytical results are summarized in Table 9.3 . The results for 
constituents with at least one detected value are provided in Table 9.4. The 
results from well 299-E25-36 were consistent with previous results, and no 
constituent exceeded screening levels. A review of the results and field 
record form revealed that quadruplicate measurements of pH and specific 
conductivity were not made. Therefore, subsequent statistical analyses for 
background, which will likely be presented next quarter, will be conducted 
using only one pH and one specific conductivity measurement for the fourth
quarter sample . 

9.2 
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• 
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® t.....,._ E24-~2 ' ~ 
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E17-1 /, @ 
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216-A-10 • 

® 

~ Existing Wells 

• New Wells 

Well Number Prefixed by 299-

1====== Hanford Plant Coordinates Used -- -- ----Jll...- - ~ _ _...,,,,___ ________ ,__ ____ _ ___________ __J 

W50000 W49000 W48000 

N40000 

N39000 

N38000 

FIGURE 9.1. Monitoring Well Locations for the 216-A-10 Crib 
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TABLE 9.1. Sampling Schedule for the 216 -A-10 Crib 

1989(a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May Jun Jul 8!!g_ Sep 

299-El?-l X X 
299-El?-19 X X 
299-El?-20 X X 
299-E24-2 X X 
299-E24-16 X X 
299-E24-17 X X 
299-E24-18 X X 
299 -E25-36 X X 

(a) The following notation is used in this table: 
X = sampled for the regular list of constituents (Table 9.3) . 
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TABLE 9.2. Water-Level Data for Wells Near the 216-A-10 Crib(a) 

Casing Water-Level 
Elevation, (b) Depth to Elevation, 

Well ft above MSL Date Time, hr Water, ft ft above MSL 

299-El7-l 719 .17 12/21/89 1038 314.88 404.29 

299-El7-8 718.38 12/21/89 0948 314.26 404.12 

299-El7-19 719.33 12/21/89 1113 315.18 404 .15 

299-El7-20 719.23 12/21/89 1028 314.52 404. 71 

299-E24-2 717 .47 12/21/89 1046 312.85 404.62 

299-E24- 16 718. 27 12/21/89 1058 313.60 404.67 

299-E24- 17 718 . 69 NM(c) 

299-E24-18 719.28 12/21/89 0935 314 .69 404.59 

299-E25-36 707.39 10/24/89 1010 302.55 404.84(d) 
12/21/89 1323 302 .75 404.69 

( a) Except where noted, these are supplemental measurements. 
( b) MSL = mean sea level. 
(c) NM= no measurement could be made. 
(d) Water level was measured during sample collection. 

9. 5 
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TABLE 9.3. Constituent List and Summary of Sampling Results for the 216-A-10 Crib, 
October 1989 

--------------- Constituent list= Contamination Indicator Parameters 

Constituent 
Code Name Units 

088 CONDLAB UMHO 
191 CONDFLD UMHO 
199 PHFIELD 
207 PH-LAB 
C69 TDC PPB 
H42 TOXLDL PPB 

Detection Below Drinking Water Standards 
Limit Samples Detection Standard Agency Exceeded Fut I Name 

1 
.100 

.0100 
2000 

10 

1 
1 
1 
1 
4 
4 

0 
0 
0 
0 
4 ••• 
4 ••• 

700 WDOE 
700 WDOE 

6.6-8.6 EPAS 
6.6-8.6 EPAS 

Conductivity, laboratory 
Specific conductance 
pH, Field Measurement 
pH, laboratory Measurement 
Total organic carbon 
Total Organic Halogen, low Det. level 

------------ Constituent list= Interim Primary Drinking Water Parameters -----------------------------------
Constituent 

Code Name Units 

111 BETA PCI/l 
112 ALPHAHI PCI/l 
181 RADIUM PCI/L 
A06 BARIUM PPB 
A07 CADMIUM PPB 
A08 CHROMUM PPB 
A10 SILVER PPB 
A20 ARSENIC PPB 
A21 MERCURY PPB 
A22 SELENUM PPB 
A33 ENDRIN PPB 
A34 METHLOR PPB 
A36 TOXAENE PPB 
A36 a-BHC PPB 
A37 b-BHC PPB 
A38 g-BHC PPB 
A39 d-BHC PPB 
A61 LEADGF PPB 
C72 NITRATE PPB 
C74 FLUORID PPB 
H13 2,4-D PPB 
Hl• 2,4,6TP PPB 
H20 FBARIUM PPB 
H21 FCADMIU PPB 
H22 FCHROMI PPB 
H23 FSILVER PPB 
H37 FARSENI PPB 
H38 FMERCUR PPB 

Detection Below 
llmlt Samplea Detection 

8 
4 
1 
8 
2 

10 
10 

6 
.U,0 

6 
.100 

3 
1 

.100 

.100 

. 100 

.100 
6 

600 
600 

2 
2 
8 
2 

10 
10 

6 
.100 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 
1 ••• 
1 ••• 
0 
1 ••• 
0 
1 ••• 
0 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
1 ••• 
0 
1 ••• 
1 ••• 
1 ••• 
0 
1 ••• 
1 ••• 
1 ••• 
0 
1 ••• 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

60 EPA 
16 EPA 
6 EPA 

1000 EPA 
10 EPA 
60 EPA 
60 EPA 
60 EPA 

2 EPA 
10 EPA 

.200 EPA 
100 EPA 

6 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

60 EPA 
46000 EPA 

4000 EPA 
100 EPA 

10 EPA 
1000 EPA 

10 EPA 
60 EPA 
60 EPA 
60 EPA 

2 EPA 

Gross beta 
Alpha, High Detection level 
Radium 
Barium 
Cadmium 
Chromium 
Sl Iver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-D 
2,4 6-TP silvex 
Barium, filtered 
Cadmium, filtered 
Chromium, fl ltered 
SI Iver, filtered 
Arsenic , fl ltered 
Mercury, fl ltered 
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TABLE 9.3. (contd) 

------------ Conatltuent Llat= Interim Primary Drinking Water Parameters -----------------------------------

Constituent Detection Below Drink Ing Water Standa r d• 
Code Name Uni ta Limit Samples Detection Standard Agency Exceeded Fu II Name 

H39 FSELEHI PPB 6 1 1 ••• u, EPA Selenium, fl ltered 
H41 FLEAD PPB 6 1 1 ••• 60 EPA Lead, filtered 
H60 TURBID NTU .100 1 0 1 EPA XXX Turbidity 
P19 COLIMF PPB 1 1 1 ••• 1 EPA Coliform (Membrane Filter) 

-------------------- Constituent List; Water Quality Parameter s 

Constituent Detection Be l ow Dri nking Water Standa r d• 
Code Name Un l ta Limit Sample• Detection Standard Agency Exceeded Ful I Name 

All SODIUM PPB 20111 1 0 Sodium 
A17 MANGESE PPB 6 1 0 60 EPAS Mangan••• 
A19 IRON PPB 3" 1 " 300 EPAS Iron 
C67 PHENOL PPB 10 1 1 ••• Phenol 
C73 SULFATE PPB 600 1 0 260000 EPAS Su I fate 
C76 CHLORID PPB 600 1 0 260000 EPAS Chloride 

1.0 H24 FSODIUM PPB 200 1 " Sodium, filtered 
....... H29 FMANGAN PPB 6 1 1 ••• 60 EPAS Mangan•••• filtered 

H31 FIRON PPB 3" 1 1 ••• 300 EPAS Iron , filtered 
H67 LPHEHOL PPB 18 1 1 ••• Phenol, low DL 

-------------- Conatituent Llat= Sit• Specific and Other Constituents 

Constituent Detection Below Drinkln~ Water Standa rd• 
Code Name Unit• Ll111lt Sa111pl•• Det ection Standar Agency Exceeded Ful I Name 

104 u PCI/L .608 1 " 600 DOE Uranium 
108 TRITIUM PCI/L 600 1 " 20000 EPA Tritium 
All BERYLUM PPB 6 1 1 ••• Beryl I ium 
A"3 STRONUM PPB 10 1 " . Strontium 
A04 ZINC PPB 6 1 1 ••• 6000 EPAS Zi nc 
A06 CALCIUM PPB 60 1 " Calcium 
A12 NICKEL PPB 10 1 " . Nickel 
A13 COPPER PPB 10 1 1 ••• 1300 EPAP Copper 
Al• VANADUM PPB 6 1 " Vanadium 
A16 ANTIONY PPB 100 1 1 ••• Antimony 
A16 ALUMNUM PPB 160 1 1 ••• Aluminum 
A18 POTASUM PPB 100 1 " Potaaaium 
A611J MAGNES PPB 60 1 " Magneaium 
C76 PHOSPHA PPB 1000 1 1 ••• Phoaphate 
H16 TC PPB 1000. 1 " . Total carbon 
H18 FZIHC PPB 6 1 1 ••• 6000 EPAS Zinc fl ltered 
H19 FCALCIU PPB 611J 1 0 Calcium, filtered 
H26 FNICKEL PPB 10 1 1 ••• Nickel, filtered 



TABLE 9. 3. ( contd) 

-------------- Constituent List= Sit• Specific and Other Constituents -------------------------------------

Constituent Detection Below Drl nk Ing Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

H26 FCOPPER PPB 10 1 1 ••• 1300 EPAP Copper, fi It red 
H27 FVANADI PPB 6 1 0 Vanadium, fi tered 
H28 FALUMIN PPB 160 1 1 ••• Aluminum, fi tered 
H30 FPOTASS PPB 100 1 0 Potassium, f ltered 
H32 FMAGNES PPB 60 1 0 Magnesium, f ltered 
H33 FBERYLL PPB 5 1 1 ••• Bery I Ii um, f ltered 
H36 FSTRONT PPB 10 1 0 Strontium, f ltered 
H36 FANTIMO PPB 100 1 1 ••• Antimony, fi tered 
H66 BROMIDE PPB 1000 1 1 ••• Bromide 
H67 NITRITE PPB 1000 1 1 ••• Nitrite 

\0 . 
CX) 

H86 FBORON PPB 10 1 0 Boron, fl ltered 
H87 FCOBALT PPB 20 1 1 ••• Cobalt, fl ltered 
H88 FLITHIU PPB 10 1 1 ••• Lithium, filtered 
H89 FMOLY PPB •0 1 1 ••• Molybdenumf filtered 
H90 FSILICO PPB 60 1 0 Slllconl f ltered 
H91 FTIN PPB 30 1 1 ••• Tin, fl tered 
H92 FTITAN PPB 60 1 1 ••• Titanium, fl ltered 
H93 FZIRCON PPB 60 1 1 ••• Zirconium, fl ltered 
P01 BORON PPB 10 1 0 Boron 
P02 COBALT PPB 20 1 1 ••• Cobalt 
P03 LITHIUM PPB 10 1 1 ••• LI th I um 
P0,t MOLY PPB •0 1 1 ••• Molybdenum 
P06 SILICON PPB 60 1 0 SI I Icon 
P06 TIN PPB 30 1 1 ••• Tin 
P07 TITAN PPB 60 1 1 ••• Titanium 
P08 ZIRCON PPB 60 1 1 ••• Zirconium 

------------------ Constituent List= WAC 173-303-9906 Conatltuents -----------------------------------------
Constituent Detection Below Drink In~ Water Standards 

Code Name Units Limit Samples Detection Stander Agency Exceeded Ful I Name 

A61 TETRANE PPB 6 1 1 ••• 6 EPA Carbon Tetrachloride by GC/MS 
A62 BENZENE PPB 6 1 1 ••• 6 EPA Benzene 
A6• METHONE PPB 10 1 0 Methyl ethyl ketone 
A66 TOLUENE PPB 6 1 1 ••• 2000 EPAP Toluene 
A67 1,1,1-T PPB 6 1 1 ••• 200 EPA 1,1,1-trichloroethane 
A68 1,1,2-T PPB 6 1 1 ••• 1,1,2-trichloroethan• 
A69 TRICENE PPB 6 1 1 ••• 6 EPA Trlchloroethylene 
A70 PERCENE PPB 6 1 1 ••• Tetrachloroethylene 
A71 OPXYLE PPB 6 1 1 ••• •• 0 EPAP Xtl•n•-o,p 
A80 CHLFORM PPB 6 1 1 ••• 100 EPA C loroform 
A89 1,1-DIC PPB 6 1 1 ••• 1,1-dichloroethane 
A90 1,2-DIC PPB 6 1 1 ••• 6 EPA 1,2-dichloroethane 
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TABLE 9.3. (contd) 

------------------ Constituent Liat= WAC 173-303-9906 Conatltuenta ------------- ----------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Fu 11 Name 

A91 TRANDCE PPB 6 1 1 ••• 70 EPAP Trans-1 , 2-dichloroethene 
A93 METHYCH PPB 6 1 1 ••• Methylene Chloride 
B13 VINYIDE PPB 10 1 1 ••• 2 EPA Vinyl chloride 
BH M-XYLE PPB 6 1 1 ••• •40 EPAP Xylene- m 
B61 12-dben PPB 10 1 1 ••• 1,2- dichl orobenzene 
B62 13-dben PPB 10 1 1 ••• 1,3- dichlorobenzene 
B63 14-dben PPB 10 1 1 ••• 76 EPA p-Dichlorobenzene 
B89 HEXCBEN PPB 10 1 1 ••• . . Hexachlorobenzene 
C26 PENTCHB PPB 10 1 1 ••• Pentachlorobenzene , 
C37 TETRCHB PPB 10 1 1 ••• 1,2,4,6-tetrachlorobenzene 
C43 TRlCHLB PPB 10 1 1 ••• 1,2,4-trichlorobenzene 
C64 HEXACHL PPB UJ 1 1 ••• Hexachlorophene 
C66 NAPHTHA PPB UJ 1 1 ••• Naphthalene 
C66 123TR1 PPB UJ 1 1 ••• 1,2,3-trlchlorobenzene 

lO C68 136TR1 PPB UJ 1 1 ••• 1,3,6-trlchlorobenzene 

lO C69 1234TE PPB 10 1 1 ••• 1,2,3,4-tetrachlorobenzene 
C60 1236TE PPB 10 1 1 ••• 1,2,3,6-tetrachlorobenzene 
C79 KEROSEN PPB 10000 1 1 ••• Kerosene 
C90 PARALDE PPB 10000 1 1 ••• Paraldehyde 
C94 ACRYlDE PPB 10000 1 1 ••• 111J EPAP Acrylamlde 
C96 ALLYLAL PPB 10000 1 1 ••• Al It I a I coho I 
C98 CHLPROP PPB 10000 1 1 ••• 3-c loroproplonltrlle 
H03 ETHCARB PPB 10000 1 1 ••• Ethyl carbamate 
H04 ETHCYAN PPB 10000 1 1 ••• Ethtl cyanide 
H09 lSOBUTY PPB 10000 1 1 ••• lao utyl alcohol 
Hll PROPYLA PPB 10000 1 1 ••• N-propylamine 
H12 PROPYNO PPB 10000 1 1 ••• 2-propfn-1-ol 
H16 2,4,6-T PPB 2 1 1 ••• 2,4,6-
H68 HEXONE PPB 10 1 1 ••• Methyl Iaobutyl Ketone 
101 ACETONE PPB 10 1 1 ••• Acetone by VOA 
109 BUTANOL PPB 10000 1 1 ••• 1-Butanol 
121 TRlBUPH PPB 10 1 1 ••• Trlbutylphoaphorlc Acid 
128 TAF PPB 10 1 1 ••• Tetrahydrofuran 
167 ETHANOL PPB 10000 1 1 ••• Ethanol 
L20 MBP PPB 10000 1 1 ••• Monobutyl Phosphate 
L21 DBP PPB 10000 1 1 ••• Dlbutyl Phosphate 
L67 ETHGLYC PPB 10008 1 1 ••• Ethylene Glycol 
L69 lPROPAN PPB 10000 1 1 ••• 1-Propanol 
L60 lBUTYN PPB 10000 1 1 ••• 1-Buttnol 
L63 14DBEN PPB 6 1 1 ••• 76 EPA p-Dic lorobenzene 
L64 CHLROB PPB lll!J 1 1 ••• 60 EPAP Chlorobenzene (by ABN) 
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TABLE 9.3 . (contd) 

••• - InJlc•tos ell •ample• wore reported ea below contrectual detection llrnlts 
xxx - Indicates thet Drl~klnn Water StandorJs were exceeded 
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uater Regulations 
EPAR - b• sed on National Interim Primary Drinking Water Reouletlons, 

Appendix IV, EPA-670/9-78-003 
EPAP - ba~ed on proposed Mexlmum Contemln • nt Lovel Goel• In 60 FR •C936 
EPAS - based on Secondary Maximum Cont~mlnant Level• given In •O CFR Part 1•3 

ll • tlon • I Secondary Drinking W11tor Roguletlon• 
DOE - based on Derived Concentration Guld~s, Oreft DOE Order 5400.xx, October 10, 1988 
'NOOE - based on addltlonal Secondary Maxlmurn Contamlnent Level• given I n 

WAC 2•8-6•, Public Water Supplloa 
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TABLE 9.4. Constituents with at Least One Detected Value for the 216-A- 1O Crib, 
October 1989 

Contamination Indicator Parameter• 

Dupl i cate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL We i I Collection sample UMHO UMHO PPB PPB name date number l /700w . /700w .01/6.6-8 . 6s . 10/6 . 5-8.6s 2000/. 10/. 
2-E25-36 240CT89 239 245 8 7 . 63 #600 #5 240CT89 1 #900 #2 240CT89 2 #600 #5 240CT89 3 #900 #4 

Regular Monitoring Data 

Dup Ii cate FPOTASS FSTRONT ALPHAHI ARSENIC FARSENI BARIUM FBARIUM 
Wei I Collection sample PPB PPB PCI/L PPB PPB PPB PPB 
name date number 100/. 10/ . 4/15 5/50 6/60 6/1000 6/1000 

2-E25-36 240CT89 3780 99 •.836 6 9 17 15 

Dup I i cate BORON FBORON CALCIUM FCALCIU CHLORID CHROMUM IRON 
Wei I Collection sample PPB PPB PPB PPB PPB PPB PPB 
name date number 10/. 10/. 60/. 60/. 600/250000s 10/50 30/300s 

2-E26-36 2•0CT89 18 21 227"" 20300 3800 30 242 

Oupl icate FMAGNES MANGESE NICKEL NITRATE POTASUM RADIUM SILICON 
Wei I Col lectlon ••mtl• PPB PPB PPB PPB PPB PCI/L PPB 
name date num er 60/. 6/60• 10/. 600/•60"" 100/. 1/6 60/ . 

2-E26-36 2•0CT89 6 •• 8 6 17 6200 •238 •.8862 17600 

Duplicate SODIUM FSODIUM STRONUM SULFATE TC TRITIUM TURBID 
Well Col lectlon ••mtl• PPB PPB PPB PPB PPB PCI/L NTU 
name date num er 208/ . 200/. 10/. 600/260000• UJ00/. 600/20008 .18/1 

2-E26-36 2•0CT89 13108 11800 118 2•300 20008 6368 1.20 

Duplicate VANADUM FVANADI 
Well Col lectlon ••mtl• PPB PPB 
name date num er 6/. 6/ . 

2-E26-36 2•0CT89 33 26 

BETA 
PCI/L 
8/50 

7.04 

MAGNES 
PPB 
60/. 

6060 

FSILICO 
PPB 
60/ . 

16800 

u 
PCI/L 

. 60/600d 

.982 
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TABLE 9.4. (contd) 

The column headers consist of : Constituent Name 
Analysis Units 

Contractual Detection limit/Drinking Water Standard(suff i a) 

Suffix 
none - based on Na•i- Conta• inant levels in 40 CFR Part 141, 

lational Pri.ary Drinking Mater Regulations . 
r - based on National I~teri~ Primary Drinking Water Regulations, 

Appendix IV, EPA-670/9-76-003 
p - based on proposed Maximum Contaminant Level Goals In 60 FR 46936 
• - based on Secondary Maximum Contaminant Level• given In 40 CFR Part 143 

National Secondary Drinking Water Regulatlona 
d - based on Derived Concentration Guides, Draft DOE 10rder 5400.xx. October 10, 1988 
w - based on additional Secondary Maximum Conta•lnant Levela given In 

WAC 248-64, Public Water Suppl lea 

Data Flags 
< - Less than Contractual Detection Limit, reported•• Lln,lt 
f - Lesa than Contractual Detection Limit, meaaured value reported 
• - For radioactive conatltuents, reported value la lesa than 2-algma error 



10.0 216-A-29 DITCH 
S. P. Luttrell 

Pacific Nort hwest Laboratory 

The ground water beneath the 216-A-29 Ditch has been monitored by a 
RCRA interim-status well network since November 1988. The background stage 
of monitoring was completed for this project; four sample sets were collected 
and analyzed . Indicator evaluation monitoring and statistical evaluations of 
the data will commence when the fifth-quarter sample is collected. A 
ground-water monitoring plan has been prepared for this site. 

The 216-A-29 Ditch is located east of the 200-East Area in the central 
portion of the Hanford Site (Figures 1.1 and 10 .1). It is an earthen ditch, 
approximately 6 ft wide and 6500 ft long. The ditch receives discharge from 
the Plutonium-Uranium Extraction (PUREX) Plant chemical sewer line . It has 
been in use since 1955. 

There are five wells in the monitoring network for the 216-A-29 Ditch 
(see Figure 10.1) . Wel l 299-E25-32P is the upgradient monitoring well; wells 
299-E25-26, 299-E25-28 (base of unconfined aquifer), 299-E25-34, and 
299-£25-35 are the downgradient monitoring wells. Wells 299-E25-26 and 
299-E25-28 are also Grout Treatment Facility site characterization wells, and 
299-E25-32P is also part of the Grout Treatment Facility RCRA ground-water 
monitoring network. The sampling schedule for wells around the 
216-A-29 Ditch is shown in Table 10.1 . The water level in well 299-E25-10 is 
also measured to supplement water-level measurements from the monitoring 
wells. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No drilling or hydrogeologic characterization activities (other than 
measurement of water levels) were conducted during the quarter . 

WATER LEVELS 

Water-level measurements were made in October/November when wells were 
sampled in support of a Hanford liquid effluent study (Table 10.2). 

10 .1 



Supplemental water-level measurements were made on November 16, 1989, in 
support of this project, and water-level measurements were made on 
December 13, 1989, in three of the wells for the Ground-Water Environmental 
Surveillance Project conducted by PNL (Table 10 .3). 

WATER CHEMISTRY DATA 

Ground-water samples were collected from wells around the 216-A-29 Ditch 
between October 27 and November 1, 1989, in support of a liquid effluent 
study. Analytical results for the samples are summarized in Table 10 .4. 
Results for constituents with at least one detected value are provided in 
Table 10.5. These results will not be used for statistical analyses . 

Major observations from sample analyses are as follows : 

• Specific conductance was elevated in well 299-E25-35 in relation to 
the other wells. Major ion concentrations were also elevated in 
this well and were likely the cause of the elevated specific 
conductance values. 

• Tritium was reported as 60,300 pCi/L in well 299-E25-35. This 
value exceeds the 40 CFR 141 standard of 20,000 pCi/L for tritium. 

• Chromium (unfiltered) exceeded the 40 CFR 265, Appendix III, 
standard of 50 ppb in well 299-E25-34 (76 ppb). Chromium (filtered) 
was reported to be below the detection level of 10 ppb in all 
wells . 

10 .2 
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TABLE 10.1. Sampling Schedule for the 216 -A-29 Ditch 

1989(a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

299-E25-26 * s s 
299-E25-28 * s s 
299-E25-32P * s s 
299-E25-34 * s XRV 
299-E25-35 * s X 

(a) The following notations are used in this table: 
R = sampled for quality control replicates. 
S = sampled for the short list of constituents (overlap with another 

project). 
V = sampled for volatile organic analyses blanks . 
X = sampled for the regular list of constituents (Table 10 .4) . 
*=sampled for the long list of constituents (WAC 173-303 -9905) for 

the Hanford liquid effluent study. 

10 .4 



TABLE 10.2. Water-Level Data for Wells Near the 216-A-29 Ditch 
Sampled in Support of the Hanford Liquid Effluent 
Study 

Casing Water-Level 
El evation, Depth to Elevation, 

Well ft above MSL(a) Date Time, hr Water, ft ft above MSL 

299-E25-26 668.55 11/01/89 0840 262.81 405.74 

299-E25-28 662.44 10/27/89 0800 256.80 405.64 

299-E25-32P 670.04(b) 10/31/89 0900 264.12 405.92 

299-E25-34 662.87 10/31/89 1050 257 . 16 405. 71 

299-E25-35 674.39 10/30/89 1040 269 . 19 405 .20 -
(a) MSL = mean sea level. 
(b) This elevation is the top of the 12-in. protective casing, which 

was the measuring point used when this measurement was made. 

TABLE 10.3. Supplemental Water-Level Data for Wells Near the 216-A-29 Ditch 

Casing Water-Level 
Elevation, Depth to Elevation, 

Well ft above MSL(a) Date Time, hr Water, ft ft above MSL 

299-E25-10 655 .84 11/16/89 1056 250.60 405 .24 

299-E25-26 668. 55 11/16/89 1024 262. 87 405 .68 

299-E25-28 662.44 11/16/89 1116 256.67 405.77 

299- E25-32P 669 .19 11/16/89 1044. 263.33 405 . 86 
12/13/89 0839 263.59 405 .60 

299-E25-34 662.87 11/16/89 1108 257.20 405.67 
12/13/89 0854 257 . 41 405 .46 

299-E25-35 674.39 11/16/89 1008 269.22 405 . 17 
12/13/89 0938 269.41 404 .98 

(a) MSL = mean sea level . 
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TABLE 10.4 . Constituent List and Summary of Sampling Results for the 216-A-29 
Ditch, October Through November 1989 

--------------- Constituent List= Contamination Indicator Parameter• --------------------------------------

Constituent 
Code Name Unit• 

191 CONOFLD UMHO 
199 PHFIELD 
C69 TOC PPB 
H-42 TOXLDL PPB 

Detection 
Limit 

1 
.1"0 
2""0 

10 

Sampl•• 

6 
6 
6 
6 

Below 
Detection 

" " 6 ••• 
4 

Drinking Water Standards 
Standard Agency Exceeded 

7H WDOE 
6.6-8.6 EPAS 

Ful I Name 

Specific conductance 
pH, Field Measurement 
Total organic carbon 
Total Organic Halogen, Low Det . Level 

------------ Constituent List= Interim Primary Drinking Water Parameter• -----------------------------------

Constituent 
Code Name Units 

109 COLIFRM MPH 
111 BETA PCI/L 
112 ALPHAHI PCI/L 
181 RADIUM PCI/L 
A06 BARIUM PPB 
A07 CADMIUM PPB 
A08 CHROMUM PPB 
A1" SILVER PPB 
A20 ARSENIC PPB 
A21 MERCURY PPB 
A22 SELENUM PPB 
A33 ENDRIN PPB 
A34 METHLOR PPB 
A36 TOXAENE PPB 
A36 a-BHC PPB 
A37 b-BHC PPB 
A38 g-BHC PPB 
A39 d-BHC PPB 
A61 LEADGF PPB 
C72 NITRATE PPB 
CH FLUORID PPB 
H13 2,4-D PPB 
HU 2,•1.6TP PPB 
H20 FBAt<IUM PPB 
H21 FCADMIU PPB 
H22 FCHROMI PPB 
H23 FSILVER PPB 
H37 FARSENI PPB 
H38 FMERCUR PPB 
H39 FSELENI PPB 

Detection Below Drinking Water Standard• 
Limit Sample, Detection Standard Agency Exceeded Full Name 

2.20 
8 
4 
1 
6 
2 

10 
10 

6 
.1"" 

6 
.100 

3 
1 

.1"0 

.100 

. 100 

.100 
6 

600 
600 

2 
2 
8 
2 

18 
10 

6 
. 100 

6 

2 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

2 ••• 
9 
1 
4 
9 
6 ••• 
2 
6 ••• 
1 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
9 .. 
6 ••• 
6 ••• 
9 
6 ••• 
6 ••• 
6 ••• 
1 
6 ••• 
6 ••• 

1 EPA 
69 EPA 
16 EPA 

6 EPA 
10H EPA 

1" EPA 
69 EPA 
60 EPA 
69 EPA 

2 EPA 
1" EPA 

.2H EPA 
1"" EPA 

6 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

69 EPA 
460"" EPA 
40H EPA 
lH EPA 
10 EPA 

10H EPA 
10 EPA 
60 EPA 
60 EPA 
69 EPA 

2 EPA 
1" EPA 

XXX 

Coliform bacteria 
Groaa beta 
Alpha, High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
SI Iver 
Arsenic 
Mercury 
Selenium 
Endrln 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-D . 
2, 4 6-TP • 1 I vex 
Barium, filtered 
Cadmium, filtered 
Chromlumt filtered 
SI Iver, f I I tered 
Arsenic, fl ltered 
Mercury, fl ltered 
Selenium, filtered 
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TABLE 10 . 4. (contd) 

------------ Conatituent Llat= Interim Primary Drinking Water Parameters -----------------------------------

Conatltuent 
Code Name Units 

H41 FLEAD PPB 
H60 TURBID NTU 
P19 COLIMF PPB 

Detection 
Limit Samples 

6 6 
. lSS 6 

1 3 

B• low 
Detection 

6 ••• 
0 
3 ••• 

Drinking Water Standard• 
Standar4 Agency Exceeded Full Name 

60 EPA 
1 EPA 
1 EPA 

XXX 
LHd r f l I tered 
Turbid i ty 
Coliform (Membrane FIiter) 

-------------------- Constituent Llat= Water Quality Parameters -------------------------------------------

Conatltuent Detection Below Drink ins Water Standards 
Code Name Units Limit Samples Detection Stander Agency Exceeded Ful I Name 

All SODIUM PPB 2SS 6 e Sodium 
A17 MANGESE PPB 6 6 3 60 EPAS Mangan••• 
A19 IRON PPB 31 6 0 301 EPAS XXX Iron 
C67 PHENOL PPB 11 6 6 ••• . Phenol 
C73 SULFATE PPB 601 6 0 260000 EPAS Su lfat• 
C76 CHLORID PPB 601 6 0 260100 EPAS Chloride 
H24 FSODIUM PPB 201 6 I Sodium, filtered 
H29 FMANGAN PPB 6 6 6 ••• 61 EPAS Mangan•••• filtered 
H31 FIRON PPB 31 6 4 300 EPAS Iron , flltered 

-------------- Conatituent List= Site Specific and Other Const i tuent• -------------------------------------

Conatituent Detection Below Drink Ins Water Standard• 
Code Name Uni t • Limit Samp l•• Detection Stander Agency Exceeded Ful I Name 

eu, CO-61 PCI/L 22 . 6 6 6 ••• 101 EPAR Cobalt-61 
024 CS-137 PCI/L 21 6 6 ••• 200 EPAR Cealum-137 
034 RU-116 PCI/L 172.6 6 6 ••• 30 EPAR Rutheniu111-ll6 
100 PU39-41 PCI/L 17 6 4 1.20 DOE Plutonlum-239/40 
102 PU-238 PCI/L 17 6 6 ••• 1.61 DOE Plutonlu111-238 
104 u PCI/L .600 6 0 600 DOE Uranium 
UJ6 AM-241 PCI/L .100 6 4 30 DOE Amerlclum-241 
108 TRITIUM PCI/L 600 6 0 20000 EPA XXX Tritium 
121 SR 91 PCI/L 6 6 6 ••• 8 EPA Strontlum-91 
A01 BERYLUM PPB 6 6 6 ••• Bery 11 lum 
A03 STRONUM PPB 10 6 0 . Strontium 
A04 ZINC PPB 6 6 2 6000 EPAS Zinc 
A06 CALCIUM PPB 60 6 0 Calcium 
A12 NICKEL PPB 10 6 2 Nickel 
A13 COPPER PPB 10 6 6 ••• 1300 EPAP Copper 
AU VANADUM PPB 6 6 e Vanadium 
A16 ANTIONY PPB 100 6 6 ••• Antimony 
A16 ALUMNUM PPB 160 6 6 ••• Aluminum 
A18 POTASUM PPB 100 6 0 Potaaa lu111 
AH MAGNES PPB 60 6 I Magnes ium 

i 
j 
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TABLE 10.4 . (contd) 

-------------- Constituent Llat= Site Specific and Other Conatltuenta -------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Ful I Name 

C76 PHOSPHA PPB 1000 6 6 ••• Phoaphate 
H16 TC PPB 1000 6 0 . Total carbon 
H17 TDS 6000 6 0 600000 EPAS Total dluolved aollda 
H18 FZINC PPB 6 6 3 6000 EPAS Zinc 1 fl ltered 
H19 FCALCIU PPB 60 6 e Calcium, filtered 
H26 FNICKEL PPB 10 6 6 ••• Nickel, filtered 
H26 FCOPPER PPB 10 6 6 ••• 1300 EPAP Copper, filtered 
H27 FVANADI PPB 6 6 " Vanadium, filtered 
H28 FALUMIN PPB 160 6 6 ••• Aluminum, filtered 
Hae FPOTASS PPB 100 6 " Potaaalum, filtered 
H32 FMAGNES PPB 60 6 " Magnealum, filtered 

..... H33 FBERYLL PPB 6 6 6 ••• Beryllium, filtered 
0 H36 FSTRONT PPB 10 6 " Strontium, fl ltered 
CX) H36 FANTIMO PPB 100 6 6 ••• Antimony, fl ltered 

H66 BROMIDE PPB 1000 6 6 ••• Bromide 
H67 NITRITE PPB 1000 6 6 ••• Nitrite 
H86 FBORON PPB 10 6 3 Boron, filtered 
H87 FCOBALT PPB 20 6 6 ••• Cobalt, filtered 
H88 FLITHIU PPB 10 6 6 ••• Lithium, filtered 
H89 FMOLY PPB •0 6 6 ••• Molybdenumf filtered 
H90 FSILICO PPB 60 6 " SIiicon( f ltered 
H91 FTIN PPB 30 6 6 ••• Tin, fi tered 
H92 FTITAN PPB 60 6 6 ••• Titanium, fl ltered 
H93 FZIRCON PPB 60 6 6 ••• Zirconium, fl ltered 
P01 BORON PPB 10 6 .. Boron 
P02 COBALT PPB 20 6 6 ••• Cobalt 
PH LITHIUM PPB 10 6 6 ••• LI th i um 
P0-4 MOLY PPB "'" 6 6 ••• Molybdenum 
P06 SILICON PPB 60 6 " SI I icon 
P06 TIN PPB 30 6 6 ••• Tin 
P07 TITAN PPB 60 6 6 ••• Titanium 
PH ZIRCON PPB 60 6 6 ••• Zirconium 
P12 ENOSFAN PPB .600 6 6 ••• Endoaulfan 
P13 PHORATE PPB 2 6 6 ••• PHORATE 
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TABLE 10. 4. ( contd} 

------------------ Constituent List= WAC 173-383-9986 Constituents -----------------------------------------

Const i tuent 
Code Name Units 

A23 THALIUM PPB 
A24 THIOURA PPB 
A26 ACETREA PPB 
A28 CHL0REA PPB 
A27 DIETR0L PPB 
A28 ETHYREA PPB 
A29 NAPHREA PPB 
A32 PHENREA PPB 
A48 ODD PPB 
A41 ODE PPB 
A42 DDT PPB 
AO HEPTL0R PPB 
A44 HEPTIDE PPB 
A46 l<EP0NE PPB 
A48 DIELRIN PPB 
A47 ALDRIN PPB 
A48 CHL0ANE PPB 
A49 END0l PPB 
A62 END02 PPB 
A64 AR1818 PPB 
A66 AR1221 PPB 
A68 AR1232 PPB 
A67 AR1242 PPB 
A68 AR1248 PPB 
A69 AR1264 PPB 
A88 AR1288 PPB 
A81 TETRANE PPB 
A62 BENZENE PPB 
A63 DI0XANE PPB 
A64 METH0NE PPB 
A66 PYRIDIN PPB 
A66 TOLUENE PPB 
A67 1,1,1-T PPB 
A68 1,1,2-T PPB 
A69 TRICENE PPB 
A78 PERCENE PPB 
A 71 0PXYLE PPB 
A72 ACR0LIN PPB 
A73 ACRYILE PPB 
A74 BISTHER PPB 

Detection Below 
Limit Samp les Detection 

6 
288 
20111 
20111 
20111 
288 
20111 
60111 

.188 

.10111 

.188 

.188 

.10111 
1 

.188 

. 188 
1 

.188 

.188 
1 
1 
1 
1 
1 
1 
1 
6 
6 

6"8 
1S 

6"8 
6 
6 
6 
6 
6 
6 

1S 
1S 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 

6 ~·· 6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 
6 ••• 

••• ••• ••• ••• ••• ••• ••• ••• ••• • 
••• ••• ••• 

Drinking Water Standards 
Standard Agency Exceeded Full Na-

8 EPAP 
I EPAP 

8 EPAP 

8 EPAP 
8 EPAP 
8 EPAP 
8 EPAP 
I EPAP 
8 EPAP 
e EPAP 
6 EPA 
6 EPA 

2888 EPAP 
2"8 EPA 

6 EPA 

448 EPAP 

Thal I lu• 
Thlourea 
1-acetyl-2-thlourea 
1-(o-chlorophenyl) thlourea 
Dlethylatilbeaterol 
Ethyleneth lourea 
1-naphthyl-2-thlourea 
N-phenylthlourea 
ODO 
ODE 
DDT 
Heptachlor 
Heptchlor epoxlde 
l<epone 
Dleldrin 
Aldrin 
Chlordane 
Endoaulfan I 
Endoau I fan II 
Arochlor 1816 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1264 
Arochlor 128" 
Carbon Tetrachloride by GC/MS 
Benzene 
Dloxane 
Methyl ethyl ketone 
Pyridine 
Toluene 
1,1,1-trlchloroethane 
1,1,2-trlchloroethane 
Trlchloroethylene 
Tetrachloroethylene 
Xylene-o,p 
Acrolein 
Aery lonitri le 
Bla(chloromethyl) ether 
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TABLE 10.4 . (contd) 

------------ ------ Conatituent Llat= WAC 173-383-9906 Conatltuenta -----------------------------------------
Conatltuent Detection Below Drlnkin~ Water Standards 

Code Name Units Limit Samples Detection Standar Agency E,cceeded Ful I Name 

A76 BROMONE PPB 6 6 ••• Bromoaceton• 
A78 METHBRO PPB 18 6 ••• Methyl bromide 
A77 CARBIDE PPB 11 6 ••• Carbon dlsulflde 
A78 CHLBENZ PPB 6 6 ••• 88 EPAP Chlorobenz•n• 
A79 CHLTHER PPB 6 6 ••• 2-chloroethyl vinyl ether 
A80 -CHLFORM PPB 6 6 ••• 100 EPA Chloroform 
A81 METHCHL PPB UI 6 ••• Methyl chloride 
A82 CHMTHER PPB UI 6 ••• Chloromethtl methyl ether 
A83 CROtONA PPB UI 6 ••• Crotonalde yd• 
A84 DIBRCHL PPB UI 6 ••• 8 EPAP 1,2-dlbromo-3-chloropropan• 
A86 DIBRETH PPB 11 6 ••• 1

1
2-dlbromoethan• 

A88 DIBRMET PPB UI 6 ••• D bromomethane 
A87 DIBUTEN PPB 11 6 ••• 1 4-dichloro-2-buten• 
ASS DICDIFM PPB 11 6 ••• Dfchlorodlfluoromethane 
A89 1,1-DIC PPB 6 6 ••• 1,1-dlchloroethan• 

...... A98 1,2-DIC PPB 6 6 ••• 6 EPA 1,2-dlchloroethan• 
0 A91 TRAtl>CE PPB 6 6 ••• 78 EPAP Trans-1,2-dichloroeth•n• 

A92 DICETHY PPB 11 6 ••• 7 EPA 1,1-dichloroethyl•n• ...... A93 METHYCH PPB 6 6 6 Methylene Chloride 0 ••• A94 DICPANE PP'3 6 6 6 ••• 8 EPAP 1,2-dlchloropropane 
A96 DICPENE PPB 6 6 6 ••• 1,3-dlchloroprop•n• 
A98 NNDIEHY PPB 11 6 6 ••• N,N-dlethtlhtdrazlne 
A97 1,1-DIM PPB 11 6 6 ••• 1,1-dimet yl ydrazln• 
A98 1,2-DIM PPB 11 6 ••• 1,2-dlmethylhydrazln• 
801 IODOMET PPB 11 6 ••• Iodomethan• 
802 METHACR PPB 11 6 ••• Methacrylonitril• 
803 METHTHI PPB 11 6 ••• Methanethiol 
804 PENTACH PPB 10 6 ••• Pentachloroethane 
806 1112-tc PPB 11 6 ••• 1,1,1,2-tetrachlorethan• 
808 1122-tc PPB 6 6 ••• 1,1,2,2-tetrachlorethan• 
808 BROMORM PPB 6 6 ••• 100 EPA Bromoform 
809 TRCMEOL PPB 11 6 ••• Trlchloromethanethlol 
818 TRCt.lFLM PPB 11 6 ••• Trlchloromonofluoromethan• 
812 123-tr~ PPB 11 6 ••• 1

1
2,3- trlchloropropan• 

B13 VINYID PPB 11 6 ••• 2 EPA V nyl chloride 
814 M-XYLE PPB 6 6 ••• 448 EPAP Xylene- m 
819 ACETILE PPB 11 6 ••• Acetonltrl le 
B28 ACETOPH PPB UI 6 ••• Acetophenon• 
821 WARFRIN PPB 11 6 ••• Warfarin 
822 ACEFENE PPB 18 6 ••• 2-acetylamlnofluor•n• 
823 AMINOYL PPB 18 6 ••• 4-amlnobypheny l 
824 AMIISOX PPB 18 6 ••• 6-(amlnomethy l)-3-lso,cazolo l 
B26 AMITROL PPB UI 6 ••• Amltrol• 
828 ANILINE PPB 11 6 ••• Anl I In• 
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TABLE 10.4 . (contd) 

------------------ Conatltuent Llat= WAC 173- 383-9986 Conatltuenta -----------------------------------------
Conat ituent Detection Below Dr i nk In~ Water Sta,1darda 

Code Name Un it• Limit Sample• Detection Stander Agenc1 Exceeded Ful I Name 

B27 ARAMITE PPB 18 6 6 ••• Ara111lte 
B28 AURAMIN PPB 18 6 6 ••• Auramlne 
829 BENZCAC PPB 18 6 6 ••• Benzfc)acrldln• 
838 BENZAAN PPB 1" 6 6 ••• Benz a anthracen• 
831 BENDICM PPB 1" 6 6 ••• Benzene, dichloro1Nth1 I 
832 BENTHOL PPB 18 6 6 ••• Benzenetho I I 
833 BENDINE PPB 1" 6 6 ••• Benzldine 
834 BENZBFL PPB 1" 6 6 ••• Benzofb)fluoranthen• 
836 BENZJFL PPB 1" 6 6 ••• Benzo j fluoranth•n• 
838 PBENZQU PPB 1e 6 6 ••• P benzoquinon• 
837 BENZCHL PPB 1" 6 6 ••• Benz1I chloride 
838 BIS2CHM PPB le 6 6 ••• Bi ai2-chloroethoxr) -thane 
839 BIS2CHE PPB 1e 6 6 ••• Bia 2-chloroeth1I ether 
B•e BIS2EPH PP~ 1e 6 6 ••• Bia 2-eth1lhex1I) phtha late 
B•l BROPHEN PPB 1e 6 6 ••• •-bromophen1I then1I ether 

...... 8•2 BUTBENP PPB 1e 6 6 ••• But1I benz1I p tha late 
0 8•3 BUTDINP PPB 1e 6 6 ••• 2-aec-but1l-• ,8-dlnltrophenol 
...... B•• CHALETH PPB 1e 6 6 ••• Chloroalk1I ether• 
...... 8•6 CHLANIL PPB 1e 6 6 ••• P-ch I oroan I 11 ne 

8•8 CHLCRES PPB 1e 6 6 ••• P-chloro-m-creaol 
8•7 CHLEPOX PPB 1e 6 6 ••• 8 EPAP l-chloro-2,3-epox1propane 
8•8 CHLNAPH PPB 1e 6 6 ••• 2-chloronaphthalene 
8•9 CHLPHEN PPB 1e 6 6 ••• ·2-ch I oropheno I 
B68 CHRYSEN PP= 1e 6 6 ••• Chr1aene 
861 CRESOLS PP le 6 6 ••• Cre aola 
862 CYCHDIN PPB 1e 6 6 ••• 2-cycloh•xil-•la-dlnltrophonol 
863 DIBAHAC PPB 1e 6 6 ••• Dibenzla,h acr dine 
86• DIBAJAC PPB 1e 6 6 ••• Dlbenz a, · acrldlne 
866 DIBAHAN PPB le 6 6 ••• Olbenz a,t anthracene 
868 DIBCGCA PPB 1e 6 6 ••• 7H-dlbenzo c,g]carbazole 
867 OIBAEPY PPB 1e 6 6 •••• Olbenzoi•,eip1rene 
868 OIBAHPY PPB 1e 6 6 ••• Olbenzo a,h p1rene 
869 OIBAIPY PPB 1e 6 6 ••• Olbenzo a I t1rene 
B68 DIBPHTH PPB 1e 6 6 ••• Di-n-but1I p thalate 
B61 12-dben PPB 1e 6 6 ••• 1,2-dlchlorobenzene 
862 13-dben PPB 1e 6 6 ••• 1,3-dlchlorobenzene 
863 l•-dben PPB 1e 6 6 ••• 76 EPA p-Olchlorobenzen• 
B6• DICHBEN PPB 1e 6 6 ••• 3,3•-dichlorobenz ldlne 
866 2•-dchp PPB 1e 6 6 ••• 2,•- dichloropheno l 
866 28-dchp PPB 1e 6 6 ••• 2f8-dichlorophenol 
B67 OIEPHTH PPB 1e 6 6 ••• D eth1I phthalate 
868 DIHYSAF PPB 1e 6 6 ••• Dlh1droaafrole 
869 DIMETHB PPB 1e 6 6 ••• 3,3• - dimethox1benzldlne 
878 DIMEAMB PPB 1" 6 6 ••• P-dllNth1lamlnoazobenzene 



TABLE 10.4. (contd} 

------------------ Conatltuent Llat= WAC 173-303-9906 Conatltuent• -----------------------------------------
Conatltuent Detection Below Drinklns Water Standard• 

Code Name Unit• Limit Sample• Detection Stander Agency Exceeded Ful I Name 

B71 DIMBENZ PPB UJ 6 6 ••• 7,12-dimethylbenzf•l•nthrecene 
B72 DIMEYLB PPB 10 6 6 ••• 3,3'-dlmethylbenz d ne 
B73 THIONOX .PPB UJ 6 6 ••• Thlofenox 
B7• DIMPHAM PPB UJ 6 6 ••• Alpha,alpha-dlmethylphenethylemlne 
B76 DIMPHTH PPB UJ 6 6 ••• Dlmethyl phthelete 
B77 DINBENZ PPB UJ 6 6 ••• Dlnitrobenzene 
B78 DINCRES PPB UJ 6 6 ••• 4,6-dinltro-o-creaol end ••Its 
B79 DINPHEN PPB 10 6 6 ••• 2,4-dlnltrophenol 
B80 24-dlnt PPB 10 6 6 ••• 2,4-dlnltrotoluene 
B81 26-dlnt PPB 10 6 6 ••• 2 6-dinltrotoluene 
B82 DIOPHTH PPB UJ 6 6 ••• Dl-n-octyl phthelate 
B83 DIPHAMI PPB UJ 6 6 ••• Dlphenylemine 
B84 DIPHHYD PPB 18 6 6 ••• 1 2-diphenylhydrezlne 
B86 DIPRNIT PPB UJ 6 6 ••• Dl-n-propylnitroaamlne 
B86 ETHMINE PPB UJ 6 6 ••• Ethylenelmlne ...... B87 ETHMETS PPB 18 6 6 ••• Ethyl methanesulfonete 

0 B88 FLUORAN PPB 18 6 6 ••• Fluoranthene 
...... B89 HEXCBEN PPB 18 6 6 • •• Hexechlorobenzene 
N B90 HEXCBUT PPB 18 6 6 ••• Hexechlorobutediene 

B91 HEXCCYC PPB 18 6 6 ••• Hexechlorocyclopentedlene 
B92 HEXCETH PPB UJ 6 6 ••• Hexechloroethene 
B93 INOENOP PPB 18 6 6 ••• Indeno(lf2,3-cd)pyrene 
B94 ISOSOLE PPB 18 6 6 ••• Isosafro e 
B96 MALOILE PPB 18 6 6 ••• Malononltrile 
B96 MELPHAL PPB 18 6 6 ••• Mel~halan 
B97 METHAPY PPB 18 6 6 ••• Met apyrl lene 
B98 METHNYL PPB 18 6 6 ••• Metholonyl 
B99 METAZIR PPB UJ 6 6 ••• 2-methylezlrldine 
C01 METCHAN PPB 10 6 6 ••• 3-methylcholanthrene 
C02 METBISC PPB UJ 6 6 ••• 4,4'-methylenebla(2-chloroenl llne) 
C03 METACTO PPB 18 6 ••• 2-methyllectonltrlle 
C04 METACRY PPB 18 6 ••• Methyl methecrylate 
C06 METMSUL PPB 18 6 ••• Methyl methenesulfonete 
C06 METPROP PPB 18 6 ••• 2-methyl-2-(methylthlo) propionaldehyde-
C07 METHIOU PPB 18 6 ••• Methylthlourecll 
C08 NAPHQUI PPB 18 6 ••• 1,4-nephthoquinone 
C09 1-naphe PPB 18 6 ••• 1-nephthylemlne 
C10 2-naphe PPB 18 6 ••• 2-nephthylemine 
CU NITRANI PPB · 18 6 ••• P-nltroenlllne 
C12 NITBENZ PPB 18 6 ••• Nltrobenzlne 
Cl3 NITPHEN PPB 18 6 ••• p-Nltrophenol 
CU NNIBUTY PPB 18 6 ••• N-nltrosodl-n-butylemlne 
C16 NNIDIEA PPB 18 6 6 ••• N-nitrosodiethenolemlne 
C16 NNIDIEY PPB 18 6 6 ••• N-nltroaodlethylemlne 
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TABLE 10 .4. (contd) 

------------------ Conatltuent Llat= WAC 173-383-9986 Conatltuenta -----------------------------------------
Conatltuent Detection Below Drlnkln~ Water Standard• 

Code Name Uni ta Limit Sample• Detection Stander Agency Exceeded Ful I Name 

C17 NNIDIME PPB 18 6 ••• H-nitroaodimethylamlne 
C18 NNIMETH PPB 18 6 ••• H-nitroaomethylethylamlne 
C19 NNIURET PPB u, 6 ••• N-nltroao-N-methylurethan• 
C21 NNIVINY PPB u, 6 ••• N-nltroaomethtlvlnylamlne 
C21 NNIMORP PPB 18 6 ••• N-nltroaomorp ol i n• _ 
C22 NNINICO PPB 18 6 ••• N-nltroaonornlcotlne 
C23 NNIPIPE PPB 18 6 ••• N-nltroaoplperldlne 
C2-4 NITRPYR PPB 18 6 ••• Hltroaopyrrolldine 
C26 NITRTOL PPB 18 ••• 6-nltro-o-toluldln• 
C26 PENTCHB PPB 18 ••• Pentachlorobenzene 
C27 PENTCHN PPB 18 ••• Pentachloronitrobenz•n• 
C28 PENTCHP PPB 68 ••• 228 EPAP Pentachlorophenol 
C29 PHENTIN PPB u, ••• Phenacetin 
C31 PHENINE PPB u, 6 ••• Phenylenedlamln• 
C31 PHTHEST PPB u, 6 ••• Phthallc acid eater• 
C32 PICOLIN PPB u, 6 ••• 2-picollne 

...... C33 PRONIDE PPB 18 6 • •• Pronamlde 
0 C34 RESERPI PPB u, 6 ••• Reaerplne 
...... C36 RESORCI PPB 18 6 ••• Reaorclnol 
w C36 SAFROL PPB 18 6 ••• Safrol 

C37 TETRCHB PPB 18 6 ••• 1,2,-4,6-tetrachlorobenzen• 
C39 TETRCHP PPB 18 6 ••• 2,3,-4,6-tetrachlorophenol 
C-48 THIURAM PPB 18 6 ••• Thlur•• 
C-41 TOLUOIA PPB 18 6 6 ••• Toluenediamin• 
C-42 OTOLHYD PPB 18 6 6 ••• 0-toluidlne hydrochloride 
C-43 TRICHLB PPB 11 6 6 ••• 1,2,-4-trichlorobenzene 
C-4-4 2-46-trp PPB 18 6 6 ••• 2,-4,6-tr lchlorophenol 
C-46 2-46-trp PPB u, 6 6 ••• 2,-4,6-trlchlorophenol 
C-46 TRIPHOS PPB 18 6 6 ••• 0,0,0-trlethtl phoaphorothloate 
C-47 SYMTRIN PPB 18 6 6 ••• Sy•-trinltro enzene 
C-48 TRISPHO PPB 18 6 6 ••• Trla(2,3-dibromopropyl) phosphate 
C-49 BENZOPY PPB 18 6 6 ••• Benzo[•J~yrene 
C68 CHLNAPZ PPB 18 6 6 ••• Chlorn•~ azlne 
C61 BIS2ETH PPB 18 6 6 ••• Bla(2-c lorolaopropyl)ether 
C62 HEXAENE PPB 11 6 6 ••• Hexachloropropene 
C6-4 HEXACHL PPB 11 6 6 ••• Hexachloroph•n• 
C66 NAPHTHA PPB 11 6 6 ••• Naphthalene 
C66 123TRI PPB 11 6 6 ••• 1,2,3-trichlorobenzene 
C68 136TRI PPB 18 6 6 ••• 1,3,6-trlchlorobenzene 
C69 123-4TE PPB 18 6 6 ••• 1,2,3 , -4-tetrachlor obenzen• 
C68 1236TE PPB 18 6 6 ••• 1,2,3,6-tetrachlorobenzene 
C61 TETEPYR PPB 2 6 6 ••• Tetraethylpyrophoaphate 
C62 CHLLATE PPB 31118 6 6 ••• Chlorobenzilat• 
C63 CARBPHT PPB 2 6 6 ••• Carbophenothlon 



TABLE 10.4. (contd) 

------------------ Constituent Li at= WAC 173-303-9906 Conatltuenta -----------------------------------------
Constituent Detection Below Drinking Water Standard• 

Code Name Units Limit Samples Detect ion Standard Agency Exceeded Ful I Name 

C6• DISULFO PPB 2 6 6 ••• Dlaulfoton 
C66 DIMETHO PPB 2 6 6 ••• Dlmethoate 
C66 METHPAR PPB 2 6 6 ••• Methyl parathion 
C67 PARATHI PPB 2 6 6 ••• Parathion 
C70 CYANIDE PPB u, 6 6 ••• Cyan i de 
C71 FORMALN PPB 608 6 ••• Form• I In 
C77 PERCHLO PPB 608 6 ••• Perchlorate 
C78 SULFIDE PPB 1008 6 ••• Sulfide 
C79 l<EROSEN PPB 10000 6 ••• l<eroaen• 
C80 AMMONIU PPB 60 6 ••• Ammonium Ion 
C87 CITRUSR PPB 1000 6 ••• Citrus red 
C90 PARALDE PPB U,000 6 ••• Paraldehyde 
C91 STRYCHN PPB 60 6 ••• Strychnine 
C92 MALHYDR PPB 600 ••• Malelc hydrlzlde 

...... C93 NICOTIN PPB 100 ••• Nlcotlnic acid 
0 C9• ACRYIDE PPB 1000flJ ••• 0 EPAP Acrylamld• 

C96 ALLYLAL PPB lflJ000 ••• Al l~I alcohol · ...... C98 CHLPROP PPB 10000 6 3-c loropropion l trl le .i::,. ••• Dflll PCDD'a PPB . flJ10flJ 6 ••• Pcdd ' a 
Dfll2 PCDF'a PPB .810fll 6 ••• Pcdf'a 
D03 2378TCD PPB . 0108 6 ••• 2,3,7,8 TCDD 
Hfll3 ETHCARB PPB lfll00fll 6 ••• Ethyl carbamate 
Hfll• ETHCYAN PPB lfll000 6 ••• Ethyl cyanide 
H06 ETHOXID PPB u, 6 ••• Ethylene oxide 
H06 ETHMETH PPB u, 6 ••• Eth'I methacr~ l•t• 
Hfll9 ISOBUTY PPB lfll00fll 6 ••• Iao utyl alco o l 
HU PROPYLA PPB lfll000 6 ••• N-propylam in• 
H12 PROPYNO PPB lfll000 6 6 ••• 2-propyn-1-ol 
H16 2,-4 6-T PPB 2 6 6 ••• 2,• 6-T 
H•0 FTHALLI PPB 6 6 6 ••• Thallium, filtered 
H62 LHYDRAZ PPB 30 6 6 ••• Hydrazine , Low Detection Leve l 
H68 HEXONE PPB 10 6 6 ••• Methy l laobuty l Ketone 
Ifill ACETONE PPB 10 6 6 ••• Acetone by VOA 
106 ISOPHER PPB 18 6 6 ••• laopheron• 
Ifll9 BUTANOL PPB lflJ00flJ 6 6 ••• 1-Butanol 
121 TRlBUPH PPB 18 6 6 ••• Tributylphoaphor i c Ac i d 
128 TAF PPB lfll 6 6 ••• Tetrah~dro-furan 
129 ACENAPH PPB 18 6 6 ••• Acenap then• 
138 FLRENE PPB lfll 6 6 ••• F luoren• 
131 ANTHRA PPB lfll 6 6 ••• Anthracen• 
132 PYRENE PPB 18 6 6 ••• Pyr•n• 
133 ETHBENZ PPB 6 6 6 ••• 680 EPAP Ethyl benzene 
134 STYRENE PPB 6 6 6 ••• 140 EPAP Styrene 
142 BDCM PPB 6 6 6 ••• lfll0 EPA Bromod ich loromethan• 
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TABLE 10.4 . {contd) 

------------------ Conatltuent Llat= WAC 173-303-9906 Conatltuenta -----------------------------------------

Conat l tuent Detection Below Drink In~ Water Standard• 
Code Name Un i t• Limit Sample• Detection Standar Agency Exceeded Ful I Name 

U3 CDBM PPB 6 6 6 ••• 100 EPA Chlorodibromomethane 
164 2NITPH PPB UJ 6 6 ••• o-Nitrophenol 
167 ETHANOL PPB 10008 6 6 ••• Ethanol 
176 2MENAPH PPB UJ 6 6 ••• 2-Methylnaphthalene 
182 PHENANT PPB UJ 6 6 ••• Phenanthrene 
J43 BENZALC PPB UJ 6 6 ••• Benzyl Alcohol 
J69 2HEXANO PPB 6" 6 6 ••• 2-Hexanone 
J71 BNZKFLU PPB UJ 6 6 ••• Benzo~k)Fluoranthene 
J83 BGHlPER PPB 10 6 6 ••• Benzo Ghl)Perylene 
J89 OlNOSEB PPB 10 6 6 ••• Dlnoseb 
J91 OlALLAT PPB 10 6 6 ••• Dia I late 
K62 NNOlPHA PPB 10 6 6 ••• N-NlTROSODlPHENYLAMlNE 
K66 OlBENFR PPB 10 6 6 ••• DIBENZOFURAN 
1<68 ACENATL PPB UJ 6 6 ••• ACENAPHTHYLENE 
L20 MBP PPB 10000 6 6 ••• Monobutyl Phosphate 
L21 DBP PPB 10000 6 6 ••• Dlbutyl Phosphate 
L46 ALLYLCL PPB 100 6 6 • •• Al lyl Chloride 
L46 CLETHAN PPB 18 6 6 ••• Chloroethane 
L48 PROPCN PPB 6 6 6 ••• Proplonltrile 
L49 VINYLAC PPB 6 6 6 ••• Vinyl Acetate 
L68 B2CLMEE PPB 18 6 6 ••• Bls(2-chloro-1-methylethyl)ether 
L62 DIPHOS PPB 18 6 6 ••• 8,8-Dlethyl-8,2-pyrazlnyl phosphorothion 
L63 ISODRIN PPB 18 6 6 ••• lsodrln 
L64 ONITANI PPB 18 6 6 ••• o-Nitroanl line 
L66 MNITANI PPB 18 6 6 ••• 11-Nitroanl I lne 
L66 4NITQUI PPB 18 6 6 ••• 4-Nltroqulnollne 1-oxlde 
L67 ETHGLYC PPB 1"'1108 6 6 ••• Ethylene Glycol 
L69 lPROPAN PPB 10008 6 6 ••• 1-Propanol 
L68 lBUTYN PPB 10008 6 6 ••• 1-Butynol 
L62 ACETONE PPB 18 6 6 ••• Acetone - by ABN 
L63 14DBEN PPB 6 6 6 ••• 76 EPA p-Dichlorobenzene 
L64 CHLROB PPB 18 6 6 ••• 68 EPAP Chlorobenzene (by ABN) 

••• - Indlcatea all aamples were reported as below contractual detection ll11lts 
xxx - Ind i cates that Drinking Water Standards were exceeded 
' EPA - based on Naxi- Conta• inant Levels in 40 CFR Part 141. 

National Priaary Drinking Yater Regul ati ons · 
EPAR - baaed on National Interl • Primary Drinking Water Regulations, 

Appendix IV, EPA-678/9-74-083 
EPAP - based on proposed M•xlmu• Conta11lnsnt Level Goals In 68 FR •6936 
EPAS - based on Secondary Maximum Contkml nant Levels given In 40 CFR Pa rt 143 

Uatlonal Secondary Drinking Water Regulation• 
DOE - baaed on Derived Concentration Guides , Draft DOE Order 5400.xx. Oct ober 10. 1988 
~OE - based on additional Secondary Maxl•u• Contaminant Level• given In 

WAC 248-64, Public Water Suppl lea 
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TABLE 10.5 . Const i tuents with at Least One Detected Value for the 216 -A-29 Ditch , 
October Through November 1989 

Contam i nation Indfcator Parameter• 

Dupl lcate CONOFLO PHFIELO TOC TOXLOL 
Well Col lectlon ••me'· UMHO PPB PPB 
name date num er 1/7Hw . 18/8.6-8.68 2008/ . 10/ . 

2-E26-28 81NOV89 188 8.28 f800 18 
2-E26-28 270CT89 191 7 . 97 r , .. 
2-E26-32P 310CT89 188 7.01 800 , .. 
2-E26-34 310CT89 198 7.88 788 12 
2-E26-36 300CT89 882 7 . 77 808 f3 
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TABLE 10.5 . (contd) 

Regular Monitoring Data 

Dupl lcate FLUORID FPOTASS FSTRONT ALPHAHI AM-2•1 ARSENIC FARSENI BARIUM 
We ll Col lect lon aamcl• PPB PPB PPB PCI/L PCI/L PPB PPB PPB 
name date num er 688/•888 188/. 18/. •/16 .U!J/38d 6/68 6/68 6/1888 

2-E26-26 111NOV89 (688 •208 118 1.1• •. 88128 6 7 12 
2-E26-28 27OCT89 (688 3618 99 1 . 86 •8 9 8 13 
2-E26-32P 31OCT89 (688 •068 116 • • 213 • • 88272 (6 (6 13 
2-E26-3• 31OCT89 (608 •198 121 1.98 .82•1 8 8 28 
2-E26-36 30OCT89 788 6•28 387 1.91 •.887•1 18 18 38 

Dupl lcate FBARIUM BETA BORON FBORON CALCIUM FCALCIU CHLORID CHROMUM 
Wei I Col lectlon a•mcl• PPB PCI/L PPB PPB PPB PPB PPB PPB 
name date num er 6/1888 8/60 18/. 18/. 68/. 60/. 688/268800• 18/68 

2-E26-26 81NOV89 12 3.82 (1111 22 2111100 19600 2900 (1111 
2-E26-28 27OCT89 13 l • .1 (18 (18 17700 17600 3108 (UJ 

2-E26-32P 31OCT89 13 2 . 62 (UJ (1111 17200 19300 290111 33 
...... 2-E26-3• 31OCT89 2111 • . 66 (18 (18 28900 21600 3100 76 
0 2-E26-36 30OCT89 29 9.38 19 37 6180111 66800 6900 38 
...... Duplicate CO-68 CS-137 IRON FIRON MAGNES FMAGNES MANGESE NICKEL ....... 

Well Col lectlon aamcl• PCI/L PCI/L PPB PPB PPB PPB PPB PPB 
name date num er 22.6/100r 28/208r 38/300• 38/300• 68/. 60/. 6/60• 10/. 

2-E26-26 1111NOV89 •-8.379 •2 78 (38 6668 6•00 (6 (18 
2-E26-28 27OCT89 • - 3 .•8 •-• .62 38 (38 6•9111 6 •• 8 (6 (10 
2-E26-32P 31OCT89 •-2 . 03 •3.61 196 (38 686111 6678 (6 22 
2-E26-3• 31OCT89 •-7 . 86 •-2.73 386 (38 8138 6268 9 39 
2-E26-36 30OCT89 •-8.366 •-8.682 2•• •8 20808 21•00 9 17 

Dupl icat• NITRATE POTASUM PU-238 PU39-•8 RADIUM RU-106 SILICON FSILICO 
Wei I Col lectlon aamtl• PPB PPB PCI/L PCI/L PCI/L PCI/L PPB PPB 
name date num er 688/•6008 11110/. 17 /1.8d 17/1.2d 1/6 172.6/38r 68/. 6111/. 

2-E26-26 81NOV89 1108 •368 •-8 . 81111 •• • . 88•31 •-8.00776 •-1.81 13600 1300111 
2-E26-28 27OCT89 181118 3878 •-8 . 01111 •• • . 00188 •-8 . 111111976 •8 . 97 18000 16900 
2-E26-32P 31OCT89 1108 3718 •-8 . 00•8• •-8 . 000186 • . 0111330 •-17 9718 1111900 
2-E26-3• 31OCT89 1208 •208 •-8 . 1110•99 •-8.880186 • . 00139 •-29 . 7 1671110 16300 
2-E26-36 38OCT89 881118 6288 •-8.00397 .8126 .379 •• .68 1731118 18908 

Dupl icat• SODIUM FSODIUM SR 9111 STRONUM SULFATE TC TDS TRITIUM 
Well Collection ••mtl• PPB PPB PCI/L PPB PPB PPB PCI/L 
name date num •r 208/. 200/. 6/8 10/ . 600/268008• 11110111/. 6808/600000• 60111/20 

2-E26-26 81NOV89 9868 8798 • - 8.2•6 113 12900 18908 96000 2730 
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TABLE 10.5. (contd) 

Dupl lcate SODIUM FSODIUM SR 9" STRONUM 
Well Col lectlon ••me•· PPB PPB PCI/L PPB 
name date num er- 2"8/. 2""'· 6/8 lfJ/. 

2-E26-28 270CT89 978" 97"" •-".143 99 
2-E26-32P 310CT89 639" 687" •-"-192 1"4 
2-E26-34 310CT89 96"" 969" •-1.634 119 
2-E26-36 310CT89 460"" 46908 ··"0"982 297 

Dupl lcate TURBID u VANADUM FVANADI 
Well Col lectlon ••me•· NTU PCI/L PPB PPB 
name d•t• num er- • 18/1 . 60/6""d 6/ . 6/ . 

2-E26-28 11NOV89 .2"" 1.04 24 19 
2-E26-28 270CT89 .2"" . 926 37 38 
2-E26-32P 310CT89 . 700 .683 1.3 14 

310CT89 34 2-E26-34 .80" . 832 36 
2-E26-36 300CT89 2 . 3" 2 . 66 2" 

Th• column header-a conalat of : Constituent Name 

Suff lx 
none -

,. -
p -. -

Ana lyal • Un its 
Contractual Detection Llmlt/Or-lnklng Water- Standar-d(auff l x) 

based on Naxi- Conta• inant Levels in 40 CFR Part 141, 
National Pri• ary Drinking Uater Regulations 
baaed on National Interim Primary Dr-lnklng Water- Regulation•, 
Appendix IV, EPA-67"/9-78-"83 
baaed on proposed Maximum Contaminant Level Goal• ln 6" FR 46936 

23 

SULFATE 
PPB 

6"fJ/26""""· 

12600 
11700 
12600 
19000 

ZINC 
PPB 

6/6000• 

16 
16 
(6 
(6 
6 

d -
w -

baaed on Secondary Maximum Contaminant Levels given In 48 CFR Part 141 
National Secondary Drinking Water Regulation• 
baaed on Derived Concentration Guldea, Dr-aft DOE Order 5400-xx. October 10. 1988 
baaed on addit i onal Secondary Maximum Contaminant Level• given In 
WAC 248-64, Public Water Suppl lea 

Data Flag• 
< - L••• than Contractual Detection Llmlt , reported•• Lim i t 
f - L••• than Contractua l Detection Limit , meaaured value reported 
• - For- radioactive conatituenta, r eported value la I••• than 2-a l gma error 

TC TDS TRITIUM 
PPB PCI/L 

l""fJ/. 6"""/60""""· 600/2" 

19""8 129""" 136" 
171"1 26"0" 1048 
2"001 11700" 1678 
33701 44400" 60300 

FZINC 
PPB 

6/680"• 

6 
12 
<6 
<6 
<6 
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11.0 216-A-36B CRIB 
S. P. Luttrell 

Pacific Northwest Laboratory 

The ground water beneath the 216-A-36B Cri b has been monitored by a RCRA 
interim-status well network since May 1988. This project is in the indicator 
evaluation stage of monitoring. Six sample sets have been collected and 
analyzed. A draft ground-water monitoring plan has been prepared for this 
facility. 

The 216-A-368 Crib is located in the 200-East Area in the central 
portion of the Hanford Site (F igure 1.1). It is the southern 500-ft section 
of what was once a 600-ft-long crib (Figure 11.1) . The 216-A-36B Crib is 
12 ft wide and 12 ft deep and was separated from the 216-A-36A Crib in 1966 
by a grout curtain. The 216-A-36B Crib received ammon i a scrubber distillate 
from the Plutonium-Uranium Extraction (PUREX) Plant from September 1965 to 
1972. After 10 years of retirement, the crib was reactivated from November 
1982 until October 1987 with the same waste stream as before. It has not 
been used since 1987. 

Five monitoring wells, installed in 1988, and two pre-existing wells 
near the crib make up the ground-water monitoring system (see Figure 11.1). 
Well 299-El7-17 is the upgr adient monitoring well ; wells 299-El7 -5, 
299- E1 7-9, 299-El 7-14, 299- E1 7-15, 299-E17 -16, and 299-El7-18 are the down
gradient monitoring wells. Because of its long (-150-ft) perforated inter
val, well 299-E17-6 is used only to characterize the ground-water chemistry 
and is not used to determine water potentials or for statistical comparisons 
against background. Comparison of ground-water analyses from this well and 
nearby well 299-E17-18, completed in the upper 15 ft of the aquifer , provides 
an indication of the vertical extent of contaminants in the aquifer . 
Well 299-E17-10 will be sampled after remed i ation is complete. Also, water 
level s are measured at nearby well 299-El7-13. The sampl i ng schedule for the 
wel ls i n the monitoring network for the 216 -A-36B Crib i s shown in 
Table 11. 1. 
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DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No drilling or hydrogeologic characterization activities (other than 
measurement of water levels) were conducted during the quarter . 

WATER LEVELS 

Supplemental water-level measurements were made on December 21, 1989 
(Table 11 .2), in all the wells except 299-E17-15, in which the water level 
could not be measured because of difficulty lowering the steel tape into the 
well . 

WATER CHEMISTRY DATA 

A set of ground-water samples was collected last quarter, and the 
results are presented and summarized in this report. Analytical results are 
summarized in Table 11.3. Results for constituents with at least one 
detected value are provided in Table 11 .4. 

Major observations from sample analyses are as follows: 

• Nitrate exceeded the 40 CFR 265, Appendix III, screening level 
of 45,000 ppb in wells 299-E17-5 (76,000 ppb), 299-E17-6 
(82,000 ppb), 299-E17-9 (109,000 ppb) , 299-E17-14 (165,000 ppb), 
299-E17-15 (354,000 ppb), and 299-E17-17 (53,000 ppb) . These 
results are lower than for the previous quarter, with the exception 
of those for well 299-El7-15, which have increased from the 
previous quarter. 

• Total beta was reported as 126 pCi/L in well 299-El7-14, 456 pCi/L 
in well 299-El7-15, and 93.8 pCi/L in well 299-El7-17. All results 
exceeded the 40 CFR 265, Appendix III, screening level of 50 pCi/L . 
These results are all lower than the results from the previous 
quarter. 

• Tritium was reported as 1,230,000 pCi/L in well 299-El7-5, 
3,710,000 pCi/L in well 299-El7-9, 264,000 pCi/L in 
well 299-El7-14, 1,300,000 pCi/L in well 299-E17-15, 27,400 pCi/L 
in well 299-E17-16, 201,000 pCi/L in well 299-E17-17, and 
36,400 pCi/L and 35,600 pCi/L in well 299-E17-18 (duplicate samples 
were collected from this well). All results exceeded the 
40 CFR 141 standard of 20,000 pCi/L for tritium. 
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• Ruthenium-106 was reported as 65 .5 pCi/l in well 299-E17-14, 
257 pCi/L in well 299-E17-15, and 58.1 pCi/l in well 299-E17-16. 
These results exceeded the EPA (1976) standard of 30 pCi/L for 
ruthenium-106 . 

Background statistics and critical mean values were calculated for the 
216-A-36B Crib last quarter and were presented in the previous quarterly 
report using data collected from the first through fourth quarters. The 
background statistics have been recalculated using the second through fifth 
quarters because the data from the first quarter may not represent true 
ground-water conditions. The revised background statistics are presented in 
Table 11.5. The replicate averages of the indicator parameters for samples 
collected in September 1989 are presented in Table 11 .6. These data were 
statistically compared against background, and none of the indicator param
eters for any of the wells had a stat i stical increase (or pH decrease) over 
background. 

11.3 
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FIGURE 11.1. Monitoring Well Locations for the 216-A-36B Crib 
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TABLE 11.1. Sampling Schedule for the 216-A-368 Crib 

1989(a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

299-El7-5 X X 
299-El7-6 s s 
299-El7-9 
299-El7-10(b) 

X X 

299-El7-14 X X 
299-El7-15 X X 
299-El7-16 X X 
299-El7-17 XRV X 
299-El7-18 X X 

(a) The foll owi ng notat ions are used in this t able : 
R = sampled for qual i ty control repl icat es . 
S = sampled for the short l ist of constituents (overlap wi t h another 

project) . 
V = sampl ed for volatile organic analyses blanks. 
X = sampled for the regular l i st of constituents (Table 11.3) . 

(b) Planned, pending remediation. 
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TABLE 11.2 . Supplemental Water-Level Data for Wells Near the 216-A-368 Crib 

Casing Water-Level 
Elevation, Depth to Elevation, 

Well ft above MSL(a) Date Time, hr Water, ft ft above MSL 

299-El7-5 718.69 12/21/89 1014 314 . 68 404 . 01 

299-El7-6 720.10 12/21/89 1258 315.55 404 . 55 

299-El7 -9 717 .64 12/21/89 1124 313.31 404 .33 

299-El7 -10 714 . 74 12/21/89 1216 310 .13 404 .61 

299-El7 -13 719 . 25 12/21/89 1226 314.78 404 .47 

299-El7-14 722.18 12/21/89 1203 317.55 404 . 63 

0 299-El7 -15 721. 78 NM(b) 

299-El7-16 720 . 58 12/21/89 1135 316 . 21 404.37 

299-El7-17 719.92 12/21/89 1236 315.44 404 .48 

299-El7-18 720.65 12/21/89 1248 316.02 404.63 

(a) MSL = mean sea level . 
( b) NM = no measurement could be made . 

{' 
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TABLE 11.3 . Constituent List and Summary of Sampli ng Results for the 216 -A-36B Cri b, 
September 1989 

--------------- Constituent LIAt= Contamination Indicator Parameter• --------------------------------------

Conatltuent Detection Be low Dr l nklns Water Standar d• 
Code Name Unl ta Limit Sample• Detection Standar Agency Exceeded Ful I Name 

"88 CONDLAB UMHO 8 8 708 Ytt>OE XXX Conductiv i ty, Laboratory 
191 CONDFLD UMHO 1 32 8 708 Ytt>OE Specific conductance 
199 PHFIELD .188 32 8 e . 6-8 . 6 EPAS pH , Field Measurement 
287 PH-LAB .818" 8 8 8 . 6 - 8.6 EPAS ~H , Laboratory Meaaur.-nt 
C69 TOC PPB 2808 82 32 ••• ota l organic carbon 
H42 TOXLDL PPB 18 32 29 Total Organic Halogen, Low Det . Level 

- ----------- Constituent Liat= Interim Primary Orln~ing Water Pa rameter• ----------------------- --- - -------

Constituent Detection 
Code Name Uni ta Limit Sampl•• 

111 BETA PCI/L 8 9 
112 ALPHAHI PCI/L 4 9 
181 RADIUM PCI/L 1 8 
A06 BARIUM PPB 6 9 
A07 CADMIUM PPB 2 9 
AH CHROMUM PPB 1" 9 
A1" SILVER PPB 1" 9 
A28 ARSENIC PPB 6 9 
A21 MERCURY PPB .108 9 
A22 SELENUM PPB 6 9 
A33 ENDRIN PPB . 100 8 
A34 METHLOR PPB 3 8 
A36 TOXAENE PPB 1 8 
A36 a-BHC PPB . 180 8 
A37 b- BHC PPB .180 8 
A38 rBHC PPB .18" 8 
A39 -BHC PPB .18" 8 
A61 LEAOGF PPB 6 9 
C72 NITRATE PPB 68" 9 
C74 FLUORIO PPB 68" 9 
H13 2,4-0 PPB 2 8 
HU 2,4,6TP PPB 2 8 
H20 FBARIUM PPB 6 9 
H21 FCADMIU PPB 2 9 
H22 FCHROMI PPB 18 9 
H23 FSILVER PPB 18 9 
H37 FARSENI PPB 6 9 
H38 FMERCUR PPB .18" 9 

Below Dr inking Water Standard• 
Detect i on Standard Agency Exceeded Full Name 

8 60 EPA 
8 16 EPA 
2 6 EPA 
0 108" EPA 
9 ••• 10 EPA 
3 60 EPA 
9 ••• 60 EPA 
1 60 EPA 
9 ••• 2 EPA 
8 10 EPA 
8 ••• . 28" EPA 
8 ••• 18" EPA 
8 ••• 6 EPA 
8 ••• 4 EPA 
8 ••• 4 EPA 
8 ••• 4 EPA 
8 ••• 4 EPA 
9 ••• 60 EPA 
8 46000 EPA 
2 4 000 EPA 
8 ••• 100 EPA 
8 ••• 18 EPA 
8 U100 EPA 
9 ••• 10 EPA 
9 ••• 6e EPA 
9 ••• 60 EPA 
1 60 EPA 
9 ••• 2 EPA 

xxx Groaa beta 
Alpha, High Detection Level 
Rad i um 
Barium 
Cad111 i u111 
Chromlu111 
S 11 ver 
Arsenic 
Mercury 
Selen i um 
Endrin 
Methoxych lor 
Toxaph•n• 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Oelta-BHC 
Lead (gr aphite furnace) 

xxx Nitrate 
F luoride 
2 , 4-0 
2 , 4 6-TP ai l vex 
Barfum , f i ltered 
Cadm i um, f i ltered 
Chromi umt f il tered 
Sliver, filtered 
Arsenic , filtered 
Mercury , fi l tered 
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TABLE 11.3 . (contd) 

------------ Constituent List= Interim Primary Drinking Water Parameter• -----------------------------------

Constituent Detection Below Drlnklns Water Standard• 
Cod• Name Units Limit Samples Detection Stander Agency E,cceeded Full Name 

H39 FSELENI PPB 6 9 9 ••• 19 EPA Selenlumt filtered 
H-41 FLEAD PPB 6 9 9 ••• 69 EPA Leadl fi tered 
H60 TURBID NTU .198 8 9 1 EPA )()()( Turb dlty 
P19 COLIMF PPB 1 8 8 ••• 1 EPA Coliform (Membrane 

-------------------- Constituent List= Water Quality Parameter• 

Constituent Detection Below Drink Ins Water Standards 
Code Name Units Limit Samples Detection Stander Agency E,cceeded Ful I Name 

All SODIUM PPB 2e,0 9 9 Sodium 
A17 MANGESE PPB 6 9 8 68 EPAS )( )( )( Mangan••• 
A19 IRON PPB 3" 9 1 3e,9 EPAS Iron 
C73 SULFATE PPB 608 9 8 2608"8 EPAS Sulfate 
C76 CHLORID PPB 688 9 " 26008" EPAS Chloride 
H24 FSODIUM PPB 208 9 8 Sodium, filtered 
H29 FMANGAN PPB 6 9 7 6" EPAS )( )()( Manganese , filtered 
H31 FIRON PPB 3" 9 8 308 EPAS Iron , fl ltered 
H67 LPHENOL PPB 18 8 8 ••• Phenol, low DL 

-------------- Constituent List= Site Specific and Other Constituent• 

Constituent 
Code Name Units 

010 CO-80 PCI/L 
024 CS-137 PCI/L 
834 RU-186 PCI/L 
108 TRITIUM PCI/L 
Ae,1 BERYLUM PPB 
A"3 STROI-IJM PPB 
Ae,4 ZINC PPB 
Ae,6 CALCIUM PPB 
A12 NICKEL PPB 
A13 COPPER PPB 
AU VANADUM PPB 
A16 ANTIONY PPB 
A16 ALUMNUM PPB 
AlB POTASUM PPB 
A60 MAGNES PPB 
C76 PHOSPHA PPB 
H16 TC PPB 
HlB FZINC PPB 
H19 FCALCIU PPB 

Detection Below Drinking Water Standards 
Limit Sample, Detection Standard Agency Exceeded Full Name 

22.6 
28 

172.6 
608 

6 
18 

6 
6" 
18 
18 

6 
1e,0 
168 
1e,0 

68 
1008 
1008 

6 
68 

8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

4 
8 ••• 
6 
9 
9 ••• 
9 
1 

" 3 
7 
1 
9 ••• 
9 ••• 

" 9 
9 ••• 
9 
1 

" 

1e,0 EPAR 
208 EPAR 

3e, EPAR 
20080 EPA 

. 
59e,0 EPAS 

. 
1389 EPAP 

. 
50e,0 EPAS 

XXX 
XXX 

Cobalt-68 
Cealum-137 
Ruthenlum-106 
Tritium 
Bery 11 ium 
Strontium 
Zinc 
Calcium 
Nickel 
Copper 
Vanadium 
Antimony 
Aluminum 
Potassium 
Magnesium 
Phosphate 
Total carbon 
Zinc filtered 
Calcium, f i ltered 

Fl lter) 
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TABLE 11 .3. (contd) 

-------------- Con•tltuent Ll•t= S i te Specific •nd Other Con•t l tuenta 

Con•t l tuent Detection Below Dri nk In~ Water Standa rds 
Code Name Units Ll • lt Sample• Det ect i on Standar Agency Exceeded Ful I Name 

H26 FNICKEL PPB u, 9 7 Nickel, fi l tered 
H26 FCOPPER PPB 18 9 7 1388 EPAP Copper, filtered 
H27 FVANADI PPB 6 9 1 Vanadium, filtered 
H28 FALUMIN PPB 168 9 9 ••• Aluminum, f i ltered 
H38 FPOTASS PPB 188 9 " Pota•slum, filtered 
H32 FMAGNES PPB 68 9 " Magnesium, filtered 
H33 FBERYLL PPB 6 9 9 ••• Beryllium, filtered 
H36 FSTRONT PPB 18 9 • Strontium, filtered 
H36 FANTIMO PPB 18e 9 9 ••• Antimony, filtered 
H66 BROMIDE PPB 1eee 9 9 ••• Bromide · 
H67 NITRITE PPB 1eee 9 9 ••• Nitrite 
H86 FBORON PPB 18 9 " Boron , f 11 tered 
H87 FCOBALT PPB 28 9 9 ••• Cobalt, filtered 
H88 FLITHIU PPB u, 9 8 Lithium, filtered 
H89 FMOLY PPB 4111 9 9 ••• Molfbdenum( filtered 
H9111 FSILICO PPB 6111 9 Ill S I I cont f ltered 
H91 FTIN PPB 3111 9 9 ••• Ti n , fl tered 
H92 FTITAN PPB 6111 9 9 ••• Ti tanium , f i ltered 
H93 FZIRCON PPB 6111 9 9 • •• Zirconium, filtered 
Pllll BORON PPB 1111 9 Ill Boron 
P82 COBALT PPB 2111 9 9 ••• Cobalt 
P/113 LITHIUM PPB 1111 9 8 LI th i UIII 

PS• MOLY PPB 4111 9 9 ••• Molfbdenum 
P86 SILICON PPB 6111 9 Ill SI I con 
P/116 TIN PPB 3111 9 9 ••• Ti n 
P/117 TITAN PPB 6111 9 9 ••• Ti tanium 
P/118 ZIRCON PPB 6111 9 9 ••• Zircon i um 

------------ --- --- Constituent Li st= WAC 173-31113-991116 Constituent• ------------------------------ --------- - -

Const i tuent Detection Below 
Code Name Units Lim i t Sample• Detection 

Dr i nking Water Standards 
Standard Agency Exceeded Full N•me 

C8111 AMMONIU PPB 
H16 2 , -4 , 6-T PPB 

6111 
2 

8 
8 

8 ••• 
8 ••• 

Ammonlu111 Ion 
2,-4,6- T 

••• - InJlcatea a l l aamplea wore roportoJ aa bo l ow cont ractual detection limit• 
xxx - I ndlca t oa th at Drlnklnn Wator Stand ~rJa wore e xcoodo d 
EPA - based on Maximum Contominant Level s in 40 CFR Port 141 

Na tiona l Pr imary Drinking Uatcr Rcgulotions • 
EPAR - basod on Nat iona l Interim Pr i ma r y Dri nk i ng Wator Rog u latlons, 

Appe ndix IV, EPA- 670/9- 76-003 
EPAP - ba~od on proposed Maximum Contamina nt Level Goal• In 60 FR •e 9 36 
EPAS - basod on Secondary Maximum ContMminant Love la given In 40 CFR Pa rt 1•3 

llat l ona l Seconda ry Drl 11k l no W» t or llooul a tl ona 
DOE - basod on Do rlv od Concentra~ l on Gu iJ4s, Dr aft DOE Orde r 54D0 .xx. October 10, 1988 
WD OE - buod on add it i onal Secondary Mul murn Contamina nt Lovela gi ve n in 

WAC 2•8-6•, Pu bl ic Wato r Suppl lea 
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TABLE 11.4. Constituents with at Least One Detected Value for the 216-A-368 Crib, 
September 1989 

Contamination Indicator Parameter• 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TDC TOXLDL 
Well Collection ••mtle UMHO UMHO PPB PPB 
name date num er 1/700w ./71!Jl!Jw .01/8 . 6-8.68 • ll!J/8.6-8.6• 2000/ • ll!J/. 

2-E17-6 21SEP89 394 386 8 7 . 87 f61!Jf1J f-1 
21SEP89 1 392 7 . 87 f61!Jf1J f3 
21SEP89 2 389 7 . 87 f81!J0 fl 
21SEP89 3 389 . 7.88 f71!Jf1J f3 

2-E17-6 26SEP89 434 463 7.80 7.47 f91!J0 fl 
26SEP89 1 434 7 . 46 f91!J0 f2 
26SEP89 2 438 7.43 f41!Jf1J f6 
26SEP89 3 437 . 7 . 47 f700 f6 

........ 2-E17-9 28SEP89 490 604 7 . 90 7 . 98 f61!J0 11 

........ 
28SEP89 1 481 7.96 f61!J0 f6 

........ 28SEP89 2 481 7.96 f61!J0 f3 
0 28SEP89 3 481 . 7.96 f61!J0 17 

2-E17-1" 27SEP89 668 671 7 . 70 7 . 39 f71!J0 f.l!Jll!JflJ 
27SEP89 1 662 7 . 39 re" f6 
27SEP89 2 662 7 . 38 71!Jf1J f3 
27SEP89 3 668 . 7 . 37 fll!Jl!J0 f.e1e8 

2-E17-16 21SEP89 872 834 7.90 7 . 68 17"" 12 
21SEP89 1 676 7.68 700 13 
21SEP89 2 673 7.68 f61!J0 #6 
21SEP89 3 874 . 7.61 f61!Jl!J 19 

2-E17-16 26SEP89 37fJ 398 7.98 7 . 43 f61!J0 18 
:26SEP89 1 362 7.48 f8fJ0 f.fJ101!J 
26SEP89 2 369 7.47 f81!Jl!J fl 
26SEP89 3 363 7.47 f91!Jf1J fl 

2-E17-17 21SEP89 343 347 7.7fJ 7.64 f900 f6 
21SEP89 1 342 7.64 f701!J f7 
21SEP89 2 342 7.63 f71!J0 f9 
,21SEP89 3 343 7 . 64 f61!J0 f8 

2-E17-18 27SEP89 267 268 8 7 . 79 f141!J0 fl 
27SEP89 1 267 1.16 f91!Jf1J f3 
27SEP89 2 266 7 .78 f71!Jl!J f3 
27SEP89 3 266 7.78 f701!J f-2 
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TABLE 11.4 . (contd) 

Regular Monitoring Data 

Dupl lcate FLUORID FMANGAN FPOTASS FSTRONT ALPHAHI ARSENIC FARSENI BARIUM 
Wei I Col lectlon aam~le PPB PPB PPB PPB PCI/L PPB PPB PPB 
name date num er 6H/4H8 6/68• lH/. 10/. 4/16 6/68 6/68 6/10"8 

·2-E17-6 21SEP89 6H (6 6218 281 2 . 18 7 7 37 
2-E17-6 26SEP89 (608 64 7478 261 1.16 (6 ( 6 82 
2-E17-9 28SEP89 708 (6 7228 286 2 . 86 13 9 62 
2-E17-14 27SEP89 708 6 6398 323 3.62 7 6 48 
2-E17-16 21SEP89 (10H (6 8"38 446 6.18 7 7 67 
2-E17- 16 26SEP89 608 (6 6868 188 4 . 87 11 9 31 
2-E17-17 21SEP89 608 (6 6040 167 6 . 24 7 6 43 
2-E17-18 27SEP89 608 (6 4668 114 1.17 11 18 36 

27SEP89 1 608 (6 4690 118 2.79 10 9 3fl 

...... Dup I lcate FBARIUM BETA BORON FBORON CALCIUM FCALCIU CHLORID CHROMUM 

...... Wei I Col lectlon aam~le PPB PCI/L PPB PPB PPB PPB PPB PPB 

...... name date num er 6/1008 8/68 10/. 18/. 68/ . 68/. 680/260000• 10/60 

...... 
2-E17-6 21SEP89 36 46 . 7 17 18 36608 34908 3900 (10 
2-E17-6 26SEP89 78 37.9 22 18 487H 38800 3600 (10 
2-El7-9 28SEP89 66 20.9 29 28 463H 47400 6800 (10 
2-El7-14 27SEP89 60 126 17 28 64400 64800 4100 18 
2-1:17-16 21SEP89 78 466 17 18 70700 90400 4000 29 
2- E17-16 26SEP89 3fl 20 16 23 34600 34200 11100 33 
2-E17-17 21SEP89 41 93.8 16 17 30100 29600 3800 31 
2-E17-18 27SEP89 29 9 . 31 19 11 23600 21200 3600 29 

27SEP89 1 3fl 8.74 21 22 21900 21700 3400 29 

Duplicate CO-60 COPPER FCOPPER CS-137 I RON FIRON LITHIUM FLITHIU 
Wei I Co ll ection aam~I• PCI/L PPB PPB PCI/L PPB PPB PPB PPB 
name date num er 22.6/108r 10/1300p 10/1300p 20/200r 30/308• 30/309• 10/. 10/ . 

2-E17-6 21SEP89 •6 . 78 (10 (18 •-2 . 73 (38 (30 (10 (10 
2-E17-6 26SEP89 . (10 (10 . 66 (30 11 11 
2-E17-9 28SEP89 • -1.89 (10 12 •-0.942 68 (30 (10 (10 
2-E17-14 27SEP89 19. 8 (10 10 •-2 . 86 66 (30 (10 (10 
2-E17-16 21SEP89 43 . 7 11 (10 •4 . 47 183 (30 (10 (10 
2-E17-16 26SEP89 22 . 4 13 (10 •6 . 13 164 (30 (10 (10-
2-E17-17 21SEP89 13 (10 (10 •-0 . 693 141 (30 (10 (10 
2-E17-18 27SEP89 •4.64 (10 (10 •-0 . 118 101 (30 (10 (10 

27SEP89 1 •4.09 (10 (10 •-6.29 120 34 (10 (10 
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TABLE 11.4 . (contd) 

Dup I lc:ate MAGNES FMAGNES MANGESE NICKEL FNICKEL NITRATE POTASUM RADIUM 
Wei I Col lec:tlon aamt le PPB PPB PPB PPB PPB PPB PPB PCI/L 
name date num er 68/. 68/ . 6/68• 18/ . 18/ . 688/46""8 1""/ · 1/6 

2-E17-6 21SEP89 UJ788 18488 (6 (18 <1" 768"" 6478 • . 148 
2-E17-6 26SEP89 142"" 137"" 67 (18 <1" 82886!1 769" 
2- E17-9 28SEP89 13688 141"" 6 (16!1 <1" 16!19886!1 7136!1 .232 
2-E17-14 27SEP89 16388 164"" (6 16!1 <1" 16688" 632" .617 
2-E17-16 21SEP89 1660" 226"" (6 18 <1" 36480" 6846!1 .217 
2- E17-16 26SEP89 11688 1228" 8 22 12 328"" 6686!1 .189 
2-E17-17 21SEP89 9896!1 889" (6 22 <1" 63806!1 6148 • . 119 
2-E17-18 27SEP89 6996!1 636" (6 16 12 111"" 6888 .406 

27SEP89 1 648" 6476!1 (6 19 <1" 16!17"" 4698 . 686!1 

Dupl lc:ate RU-16!16 SELENUM SILICON FSILICO SODIUM FSODIUM STRONUM SULFATE 
Wei I Co I I ec:t t:on aamtl• PCI/L PPB PPB PPB PPB PPB PPB PPB 
name date ' num er 172.6/30r 6/16!1 68/ . 60/. 2""/ · 288/ . 10/ . 608/26000 ...... ...... 2-E17-6 21SEP89 •-62 (6 190"" 186"" 2"3"" 1960" 206 26980 

...... 2-E17-6 26SEP89 (6 23486!1 221"" 224"" 2198" 261 2468" 
N 2-E17-9 28SEP89 • - 38 .6 (6 26!1700 216"" 272"" 279"" 277 39000 

2-E17-14 27SEP89 66 . 6 (6 18780 189"" 2288" 22186!1 317 38000 
2-E17- 16 21SEP89 267 (6 188"" 187"" 26"8" 346811.1 349 3608fl.l 
2-E17-16 26SEP89 68 . 1 8 18"8" 189"" 212"" 23000 181 68088 
2-E17-17 21SEP89 •3.68 (6 1860" 182"" 283"" 1980" 171 264011.1 
2-E17-18 27SEP89 •-11 .9 (6 26!11"" 182"" 179"" 16380 128 2328" 

27SEP89 1 •-6!1.923 ( 6 188"" 1866!18 186"" 1688" 119 232811.1 

Dupl lc:ate TC TRITIUM TURBID VANADUM FVANADI ZINC FZINC 
Wei I Col lec:tlon aamtle PPB PCI/L. NTU PPB PPB PPB PPB 
name date · num e r 16!lfl.l6!1/ . 6""/2808" . 10/1 6/. 6/ . 6/6886!1• 6/ 6888• 

2-E17-6 21SEP89 196ee, 123111""" . 2"" 21 21 12 8 
2-E17-6 26SEP89 24788 . .380 (6 (6 7 7 
2-E17-9 28SEP89 236!188 3716!186!1" 1.16!1 27 22 9 14 
2-E17-14 27SEP89 23"88 2648"" .96!111.1 26 21 (6 6 
2-E17-16 21SEP89 21088 1308000 1.2" 19 20 18 6 
2- E17-16 26SEP89 17988 27400 1.16!1 24 28 16 6 
2- E17-17 21SEP89 28388 2010"" . 9011.1 20 20 9 6 
2- E17-18 27SEP89 21000 36400 . 600 38 31 10 ( 6 

27SEP89 1 2180" 3660111 3" 30 6 6 
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TABLE 11.4. {contd) 

Tti• co I umn h•ad•r• con11 I et of : Con at I tuent Name 
Analyah Unit. 

Contractua l Detection Ll•lt/Drlnklng Water Standard(aufflx) 

Suff Ix 
none - based on "aximum Contaminant Levels in 40 CFR Part 141, 

r -

p . -
d -
w -

National Pri•ary Dr i nk i ng Uater Regulations 
based on Nationa l Intorlm Primary Drinking Wat•r R•gulati_on,, 
Appendix IV, EPA-670/9-76-003 
Lased on propo,od Maximum Contaminant Level Coala In 60 FU •6936 
based on Secondary Maximum Contaminant Lavala given In 40 CFR Part 143 
Natlonal Secondary Drinking Wator Ragulatlona 
based on Derived Concentration Guidos, Draft DOE Ordor 5400. xx, October 
based on additiona l Secondary Max i mum Contaminant Levels given In 
WAC 2•8-64, Public Water Suppllea 

Data Flaos 
( - Les, th,n Contractual Dotoctlon Limit, reported•• Limit 
I - Less than Cont r actual Detection li mi t, measured value r eported 
• - For radioactive con, tl tuenta, reported valuo la lasa than 2-slgma error 

10. 1988 



TABLE 11.5. Critical Mean Values for Indicator(P,rameter Data at 
the 216-A-36B Crib, September 1989 aJ 

Cons~it1,16Qt, 
Un,tsl J n df 

Conductivity in the 2 1 
laboratory, 
J..QTiho/cm 

Conductivity in the 
field, J..QTiho/cm 4 3 

pH, laboratory 

pH, field 

Total organic 
carbon, ppb 

2 1 

4 3 

4 3 

Total organic 4 3 
ha 1 ogens, 1 ower 
detection limit, 
ppb 

tc Average 

891.2673 355 

14.4787 298.31 

1782 . 54 

18.2806 

8 

7.8106 

14.4787 558.63 

14.4787 3.2875 

Standard 
Deviation 

25 .456 

51. 291 

Critical 
Mean 

28, 142 

1128.6 

0 8 

0.17472 4.2397, 11.382 

149.13 2972.7 

3.2499 55.896 

(a) Data collected September 1988 to June 1989. Values calculated based on 
28 comparisons. 

(b) The following notations are used in this table: 
df = degrees of freedom (n-1). 
n = number of background repl i cate averages. 

tc = Bonferroni critical t-value for appropriate df and 28 comparisons . 

11.14 
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TABLE 11.6 . Contamination Indicator Parameter Replicate Averages for the 216-A-36B Crib, 
September 1989 

Constituent Well Samp le Rep I icate Standard Coefficient 
Code Name Uni ta Name Date Reps Average Deviation Minimum Maximu111 of Variation 

088 CONDLAB umho 2-E17-6 21SEP89 1 386 386 386 
2-E17-6 26SEP89 1 463 463 463 
2- E17-9 28SEP89 1 604 604 604 
2-E17-14 27SEP89 1 671 671 671 
2-E17-16 21SEP89 1 834 834 834 
2-E17-16 26SEP89 1 390 390 390 
2-E17-17 21SEP89 1 347 347 347 
2-E17-18 27SEP89 1 260 260 260 

191 CONDFLD umho 2-E17-6 21SEP89 4 391 2 . 46 389 394 0.6 
2-E17-6 26SEP89 4 436 2.06 434 438 0 . 6 
2-El7-9 28SEP89 4 483 • . 60 481 490 0 . 9 
2-E17-14 27SEP89 4 661 1.16 660 662 0.2 
2-E17-16 21SEP89 4 674 1.29 672 676 0.2 
2-E17-16 26SEP89 • 364 • . 66 369 370 1.3 
2-E17-17 21SEP89 • 343 0 .68 342 3•3 0.2 
2-El7-18 27SEP89 4 266 0.96 266 267 0 . 4 

199 PHFIELD 2-E17-6 21SEP89 4 7 . 87 0 . 006 7 . 87 7 . 88 0.1 
2-E17-6 26SEP89 4 7 . 46 0.019 7.43 7 . 47 0 . 3 ...... 2- E17-9 28SEP89 4 7 . 96 0.013 7.96 7 . 98 0.2 ...... 
2-El7-14 27SEP89 4 7 . 38 0 . 010 7.37 7 . 39 0.1 

...... 2-E17-16 21SEP89 4 7 . 60 0.006 7 . 60 7 .61 0.1 
0'1 2-El7-16 26SEP89 4 7 . 46 0.022 7 . 43 7 . 48 0 . 3 

2-El7-17 21SEP89 4 7 . 64 0 . 006 7 . 63 7 . 84 0.1 
2-El7-18 27SEP89 4 7.78 0 . 013 7.78 7 . 79 0.2 

207 PH-LAB 2-El7-6 21SEP89 1 8 . 0 8.0 8 . 0 
2-E17-6 26SEP89 1 7 . 8 7 . 8 7 . 8 
2-E17-9 28SEP89 1 7.9 7.9 7 . 9 
2-E17-14 27SEP89 1 7 . 7 7.7 7 . 7 
2-E17-16 21SEP89 1 7 . 9 7 . 9 7 . 9 
2-E17-16 26SEP89 1 7 . 9 7 . 9 7 . 9 
2-E17-17 21SEP89 1 7 . 7 7 . 7 7 . 7 
2-El7-18 27SEP89 1 8 . 0 8.0 8 . 0 

C89 TOC ppb 2-E17-6 21SEP89 4 860 129 600 800 19.9 
2-El7-6 26SEP89 4 726 238 400 900 32.6 
2-El7-9 28SEP89 4 660 68 600 800 10 . 6 
2-El7-14 27SEP89 4 760 173 800 1,000 23 . 1 
2-E17-16 21SEP89 • 660 68 600 700 8 . 9 
2-E17-16 26SEP89 4 776 126 600 900 18.2 
2-El7-17 21SEP89 4 726 126 600 900 17 . 4 
2-El7-18 27SEP89 4 926 330 700 l,•00 36.7 

H42 TOXLDL ppb 2-E17-6 21SEP89 4 1.60 1.91 -1 3 127.7 
2-E17-6 26SEP89 4 3.26 2 . 06 1 6 83.4 
2-E17-9 28SEP89 4 6 . 76 3 , 30 3 11 48.9 
2-E17-14 27SEP89 • 2.00 2 . 46 0 6 122.6 
2-E17-16 21SEP89 • 10.00 3 . 16 6 13 31.6 
2-E17-16 26SEP89 4 2 . 60 3.70 0 8 147 .9 
2-E17-17 21SEP89 • 7.26 1.71 6 9 23.6 
2- E17- 18 27SEP89 4 1. 26 2 . 36 -2 3 189.0 
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C69 TOC 

H•2 TOXLDL 

ppb 

ppb 

2-E17-6 
2-E17-6 
2-E17-9 
2-E17-l• 
2-E17-16 
2-E17-16 
2-E17-17 
2-E17-18 

2-E17-6 
2-E17-6 
2-El7 - 9 
2-E17-l• 
2-E17-16 
2-E17-16 
2-E17-17 
2-E17-18 
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TABLE 11.6 . 

21SEP89 • 
26SEP89 • 
28SEP89 • 
27SEP89 • 
21SEP89 • 
26SEP89 • 
21SEP89 • 
27SEP89 • 
21SEP89 • 
26SEP89 • 
28SEP89 • 
27SEP89 • 
21SEP89 • 
26SEP89 • 
21SEP89 • 
27SEP89 • 

(contd) 

660 129 600 800 19 . 9 
726 238 •00 900 32 . 6 
660 67.7 600 600 10.6 
760 173 600 1000 23.1 
660 67.7 600 700 8.9 
776 126 600 900 16 . 2 
726 126 600 900 17 .• 926 330 700 1•00 36.7 

1.6 1.91 -1 3 127 . 7 
3 . 26 2.1!16 1 6 63.• 
6.76 3.3 3 11 •8.9 

2 2.•6 " 6 122.6 
10 3.16 6 13 31.6 

2.6 3.7 0 8 147 . 9 
7.26 1.71 6 9 23 . 6 
1.26 2.36 -2 3 189.0 



12.0 216-8-3 POND 
S. P. Luttrell 

Pacific Northwest Laboratory 

The ground water beneath the 216-8-3 Pond (8 Pond) has been monitored by 
a RCRA interim-status well network since November 1988. The background stage 
of monitoring was completed for this project; four sample sets were collected 
and analyzed. Indicator evaluation monitoring and statistical evaluations of 
the data will commence when the fifth-quarter sample is collected. A ground
water monitoring plan has been prepared for this site (Luttrell, Chamness, 
and Dudziak 1989). 

8 Pond is located east of the 200-East Area in the central portion of 
the Hanford Site (see Figure I.I). It consists of a series of interconnected 
surface ponds covering an area of approximately 102 acres. The pond has 
received large volumes (e.g., approximately 6 x 109 gal in 1987) of waste 
water from facil i ties in the 200-East Area. 8 Pond is currently in use. 

The current monitoring network for B Pond (Figure 12.1) is made up of 
13 wells : six wells installed in 1989, four wells installed in 1988, two 
wells that are part of other RCRA monitoring projects , and one older well. 
The upgradient monitoring wells are 299-EIS-l and 299-E32-4 . The down 
gradient wells are 699 -42-40A, 699-42-428, 699-43-42J, 699-43-43, 699 -44-42, 
699 -40-39 (formerly BP-5), 699-41-40 (formerly BP-6 ) , 699-43-41E (formerly 
BP-4), 699-43-41F (formerly BP-9), 699-43-45 (formerly BP-1), and 699~44-438 
(formerly BP-2). The last six wells, installed in 1989, have been completed 
and developed and have sampling pumps. In addition, wells 299-E25-32P, 
699-39-39, 699-40-33A, 699-45-42, and 699-47-358 are used for water-level 
measurements. Well 299-EIS-l is also part of the monitoring network for the 
2101-M Pond, and well 299-E32-4 is part of the monitoring network for the 
200 Areas Low-Level Burial Grounds. The sampling schedule for the wells in 
the 216-8-3 Pond monitoring network is shown in Table 12.1. 
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DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Drilling and hydrogeologic characterization activities were completed in 
October 1989 at the six new wells around B Pond . 

Well Drilling, Completion, Develoriment, and Pump Installation 

HydroStar pumps were installed in each of the wells started and 
completed in 1989 . 

Hydrogeoloqic Characterization 

No hydrogeologic characterization activities were conducted this 
quarter, with the exception of water-level measurements made in several 
wells. 

WATER LEVELS 

Water levels were measured in seven wells that were sampled in December 
for a Hanford liquid ~ffluent study (Table 12 .2). Supplemental water-level 
measurements were made on October 24 and November 16, 1989, for this project , 
and measurements were made in some of the wells in December in support of the 
Ground-Water Environmental Surveillance Project conducted by PNL 
(Table 12.3) . 

WATER CHEMISTRY DATA 

Ground-water samples were collected from the six new B Pond monitoring 

wells (699-40-39, 699-41-40, 699-43-41E, 699-43-41F , 699-43-45, and 
699-44-43B) in December 1989 in support of a Hanford liquid effluent study . 
The analytical results for these samples , which are being analyzed for the 
WAC 173-303-9905 list of constituents, are not yet available. These results 
will not be used for statistical evaluations of ground-water quality beneath 
B Pond. 

12 . 2 
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TABLE 12 .1. Sampling Schedule for the 216-B-3 Pond 

1989(a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

299-El8-l SRV s 
299-E32-4 s s 
699-42-40A X X 
699-42-42B X X 
699-43-42J X X 
699-43-43 X X 
699-44-42 X X 
699-43-45 * X X X 
699-44-438 * XRV X X 
699-43-41E * X X X 
699-40-39 * X X X 
699-41-40 * X X X 
699-43-41F * X X X 

(a) The following notations are used in this table: 
R = sampled for quality control replicates. 
S = sampled for the short list of constituents (overlap with another 

project). 
V = sampled for volatile organic analyses blanks. 
X = sampled for the regular list of constituents (Smith, Bates, and 

Lundgren 1989c). 
*=sampled for the long list of constituents (WAC 173-303-9905) for a 

Hanford liquid effluent study. 
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TABLE 12.2. Water -Level Data for Wells Near the 216-8-3 Pond Sampled 
in Support of the Hanford Liquid Effluent Study 

Casing Water-Level 
Elevat i on{ p Time, Depth to El evation, ft 

Well above MSL a Date _hr_ Water 2 ft above MSL 
699-40-39 541.84 12/05/89 0900 127.62 414 .22 

699-41-40 545.94 12/05/89 0830 127.33 418.61 

699-42-408 546.46 12/11/89 (b) 124.02 422.44 

699-43-41E 550.86 12/05/89 0930 129 .22 421.64 

699-43 -41F 551.01 12/05/89 1030 129 .37 421.64 

699-43 -45 597 .68 12/06/89 0910 191.39 406 . 29 

699-44-438 580 . 12 12/20/89 1000 164 . 50 415.62 

(a) MSL = mean sea level. - (b) Time of measurement is unknown. 
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TABLE 12.3. Monthly Water-Level Data for Wells Near the 216-B-3 Pond 

Casing Water-Level 
Elevation, Depth to Elevation, 

Well ft above MSL(a) Date Time, hr Water, ft ft above MSL 

299- E25-32P 669.19 10/24/89 0809 263.16 406.03 
11/16/89 1044 263.33 405.86 
12/21/89 1346 263.65 405.54 

699-39 -39 536 .65 10/24/89 0923 123.14 413.51 
11/16/89 1224 123.66 412.99 
12/21/89 1443 121.44 415 . 21 

699-40-33A 518 .05 10/24/89 0737 106 .69 411.36 
11/16/89 0927 106.87 411.18 
12/22/89 1006 106.87 411.18 

699-40-39 541.84 10/24/89 0931 127.53 414.31 
11/16/89 1242 127.69 414.15 
12/21/89 1451 127.89 413.95 

699-41-40 545.94 10/24/89 0912 128.70 417 . 24 
11/16/89 1210 128.88 417.06 
12/21/89 1432 129.39 416 . 55 

699-42-40B(b) 546.46 10/24/89 0939 123. 71 422.75 
11/16/89 1250 123.78 422.68 
12/21/89 1505 124.42 422.04 

699-42-42B 583.23 11/16/89 1201 165.43 417.80 

699-43-41E 550 .86 10/24/89 0953 128.88 421. 98 
11/16/89 1305 128.97 421.89 
12/21/89 1522 129.56 421.30 

699-43-41F 551.01 10/24/89 1007 128.79 422.22 
11/16/89 1313 128 .86 422.15 

699-43-42J 581 .68 10/24/89 0847 161. 56 420.12 
11/16/89 1155 161.84 419 .84 
12/21/89 1424 162 .35 419 .33 

699-43-43 579 .37 10/24/89 0905 163 .48 415.89 
11/16/89 1148 163.77 415 .60 
12/21/89 1418 164.24 415.13 

699-43-45 597 .68 10/24/89 0857 190.99 406 . 69 
11/16/89 1137 191.16 406.52 
12/21/89 1409 191.50 406 .18 
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TABLE 12.3. (contd) 

Well 

699-44-42 

699-44-438 

699-45-42 

699 -47 -35A 

Casing 
Elevation, 

ft above MsL<a) 

579.22 

580.12 

577.33 

476 .36 

• I .. 
(a) MSL = mean sea leve1 . • 

Date 

10/24/89 
11/16/89 
12/21/89 

10/24/89 
11/16/89 
12/21/89 

10/24/89 
11/16/89 
12/21/89 

10/24/89 
11/16/89 
12/16/89 

Water-Level 
Depth to Elevation, 

Time, hr Water, ft ft above MSL 

1015 
1321 
1534 

1026 
1331 
1544 

1038 
1339 
1553 

1135 
1405 
1616 

157 . 56 
157.80 
158.22 

164.10 
164 . 21 
164.54 

158.81 
158 .95 
159 .40 

62 .16 
62 .10 
62.33 

421.66 
421.42 
421.00 

416.02 
415 .91 
415.58 

418 . 52 
418 .38 
417. 93 

414 . 20 
414.26 
414 . 03 

(b) The water level in well 699-42-40A is usually measured rather than in 
well 699-42-40B; however, water levels were measured in well 699-42 -40B 
by mi stake. Well 699-42-40B is adjacent to and compl eted i n essen
tially the same zone as well 699-42-40A, and the interpretations using 
data from well 699-42-408 rather than well 699-42-40A will not be 
significantly affected. 
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13.0 2101-M POND 
M.A. Chamness 

Pacific Northwest Laboratory 

The ground water beneath the 2101-M Pond has been monitored by a RCRA 
interim-status well network since August 1988. This project completed the 
first year of background sampling, background values for the ground-water 
contamination indicator parameters were established, and a sixth sample set 
was collected. This last sampling period is the first of a semiannual 
schedule for FY 1990~ The hydrogeologic characterization report for this 
site is being written. 

The 2101 -M Pond is located west-southwest of the 2101-M Building in the 
southwestern portion of the 200-East Area (Figure 13 . 1} . The pond has 
received waste water from the 2101-M Building heating and air conditioning 
system from 1953 to the present. In 1981, laboratory sinks were plumbed into 
the discharge line from the 2101-M· Building to the pond. From 1981 until 
mid-1985, these laboratories may have discharged _dangerous wastes into the 
pond. 

There are four wells in the 2101-M Pond monitoring network (see Fig
ure 13.1). Well 299-El8-l is the upgradient well, and wells 299-ElB-2, 
299-El8-3, and 299-El8-4 are the downgradient wells. Wel l 299 -ElB-l is used 
also as an upgradient .well for the 216-B-3 Pond (see Section 12 .b} . 
Table 13.1 shows the sampling schedule for the wells in the monitoring 
network. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

No further drilling activities are currently planned for this site. 

WATER LEVELS 

In addit i on to quarterly ground-water sampling intervals, water levels 
are measured periodically in the four monitoring wells. Table 13.2 provides 
the water-level data collected at times other than d~ring ground-water 
sampling . Table 13.3 provides the water-level data collected just before 

13 .1 



ground-water sampling. The data in Table 13.2 are considered more accurate 
than the data in Table 13 .3 because all of the wells are measured on the same 
day and usually within an hour of each other . Consequently, only the data in 
Table 13.2 have been used in interpretations of ground-water flow direction . 

WATER CHEMISTRY DATA 

Samples for the long list of constituents provided in WAC 173-303-9905 
and Appendix IX of 40 CFR 264 were collected from each of the four monitor
ing wells between October 31 and November 29, 1989. Samples from 
well 299-ElS-l were collected after approximately three borehole volumes of 
water had been purged from the well, while the other three wells were purged 
of approximately six borehole volumes before sampling. The additional purge 
volumes in three of the wells were in an effort to bring the level of 
turbidity down. The samples were collected using dedicated HydroStar 
sampling pumps. 

The constituent list and summary data from the wells are provided in 
Table 13.4. Data for constituents that had at least one value reported above 
the detection limit are presented in Table 13 .5. Ground-water chemistry is 
discussed below. 

• Iron was above the 40 CFR 143 standard of 300 ppb only in the unfiltered 
samples from wells 299-ElS-l (802 ppb), 299-El8-3 (407 ppb), and 
299-El8-4 (323 ppb). Filtered iron was near or below detection limits 
of 30 ppb in all wells. 

• Chromium was above the 40 CFR 141 standard of 50 ppb only in the 
unfiltered samples from wells 299-El8-3 (58 ppb) and 299-El8-4 (64 ppb) . 
Filtered chromium was below detection limits of 10 ppb in all wells . 

• Turbidity was above the 40 CFR 141 standard of 1 NTU in samples from 
wells 299-E18-l (11 NTU), 299-E18-3 (2.1 NTU), and 299-E18-4 (I . I NTU). 
Monitoring for turbidity is required only for surface water, but was 
measured in this case as an indicator of particulate c6ntent because of 
the elevated concentrations of iron and chromium found in unfiltered 
samples. 
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• Analytical results for sulfate and chloride were not received from the 
laboratory for well 299-ElS-2. This problem is being investigated. 

• In addition , bromodichloromethane (<3 ppb, which is below the detection 
l imit of 5 ppb) , chloroform (25 ppb), and methylene chloride (75 ppb) 
were ident i fied i n the duplicate sample only from well 299-ElS-3, and 
methylene chloride may have been detected (at levels below the con 
tractual detection limit of 5 ppb) in the sample from well 299-ElS-2. A 
request for data review has been initiated to determine whether these 
constituents represent actual ground-water conditions or are due to 
laboratory or field contamination. 

Background data for contamination indicator parameters consist of quad
ruplicate measurements for field conductivity and pH, total organic carbon, 
and total organic halogens for the first four quarters sampled . Laboratory 
conductivity and pH are also collected in quadrupl icate for additional infor
mati on but are not used in the statistical analys i s . Stati st ical analyses 
required by 40 CFR 265.93(b) were performed on the background samples 
obtained during the first four quarters, and the results are presented in . 
Table 13 .6. This table lists the average background standard deviation and 
critical mean for the four contamination indicator parameters from the 
upgradient well. The cri tical mean is the value to which future averages of 
quadruplicate measurements are compared. If the average for a parameter is 
greater than (and less than, in the case of pH) its critical mean, that 
parameter i s considered stat i sticall y di fferent from background . Some of 
t hese cri ti cal mean val ues, especiall y pH , are outside t he range that wo ul d 
be reasonably expected or possible but must be used nonetheless. The results 
from the August sample analyses were the first to be statistically compared 
to the established background values as required by 40 CFR 265.93(b). The 

replicate average, standard deviation, and coefficient of variation for the 
November contamination indicator parameters are provided in Table 13.7 and 
can be compared to the critical mean values given in Table 13 .6. No ground 
water indicator parameters were statistically different from background. 
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TABLE 13.1. Sampling Schedule for the 2101-M Pond 

19a9(a) 1990 
Wel 1- Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

299-EIB-1 L X 
299-ElB-2 L XRV 
299-ElB-3 LRV X 
299-ElB-4 L X 

(a) The following notations are used in this table: 
L = sampled for the long list of constituents (WAC 173-303-9905). 
R = sampled for quality control replicates. 
V = sampl ed for volatile organic analyses blanks. 
X = sampled for the regular list of constituents (see Table 13.3) . 
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TABLE 13.2 . Water-Level Data at Times Other( Than at Sampl i ng 
for Wells Near the 2101-M Pond a) 

Well 
299-El8- l 

299-El8-2 

299-El8-3 

299-El8-4 

Casing 
Elevation>bft 
above MSL\ 

720 .24 

721. 21 

722 .04 

721. 57 

CorrectiQn 
FactorlCJ Date 

+0 .06 10/06/88 

+0.22 

+0 .03 

+0.0 

10/14/88 
10/26/88 
11/14/88 
12/08/88 . 
02/09/89 
02/21/89 
04/24/89 
07/13/89 
10/13/89 
10/06/88 
10/14/88 
10/26/88(d) 
11/14/88 
12/08/88 
02/09/89 
02/21/89 
04/24/89 
07/13/89 
10/13/89 
10/06/88 
10/14/88 
10/26/88 
11/ 14/88 (d) 
12/08/88 
02/09/89(d) 
02/21/89 
04/24/89 
07/13/89 
10/13/89 
10/06/88 
10/14/88 
10/26/88 
11/14/88 
12/08/88 
02/09/89 
02/21/89 
04/24/89 
07/13/89 
10/13/89 

Depth to 
Water, ft 
314.29 
314.24 
314.32 
314.49 
314.21 
314.47 
314.56 
314 .70 
315.10 
315 . 25 
315.52 
315 . 52 
315.55 
315.69 
315 .47 
315 .75 
315.84 
316 .01 
316 .37 
316.51 

NM(e) 
316.13 
316 . 10 
316 . 21 
316 .02 
316.31 
316 .39 
316 .58 
316.91 
317 .06 
315.59 
315 .66 
315 .62 
315.74 
315 .53 
315 .81 
315 .91 
316.08 
316.43 
316.57 

(a) Measurements are taken until two are within 0. 02 ft . 
(b) MSL = mean sea level . 

Water -Level 
Elevation , ft 

above MSL 
406 .01 
406 .06 
405 . 98 
405.81 
406.09 
405 .83 
405.74 
405 .60 
405 . 20 
405 . 05 
405.91 
405 . 91 
405 .88 
405 . 74 
405 .96 
405 .68 
405.59 
405 . 42 
405 .06 
404 .92 

405 .94 
405 . 97 
405.86 
406.05 
405 . 76 
405 . 68 
405 . 49 
405 . 16 
405.01 
405 .98 
405.91 
405 .95 
405 .83 
406 . 04 
405 . 76 
405 . 66 
405 . 49 
405 . 14 
405 .00 

(c) Correction factors are based on inclinometer measurements that deter 
mined a minimum value from the vertical for the boreholes. This cor
rection factor was added to the elevat i on of the borehole to provide 
the corrected water -level elevations given in the last column . 

(d) Measured only once. 
(e) NM= no measurement could be made . 
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TABLE 13.3. Water-Level Data Collected Before)Sampling 
from Wells Near the -2101-M Pond(a 

Casing 
Elevation {b ft Correcti~n Depth to 

Well above MSL Factor c Date Water~ ft 
299-El8-l 720.24 +0 .06 08/16/88 NM(d) 

11/10/88 314.61 
02/15/89 314.65 
05/26/89 314 .94 
08/08/89 315.98 
10/31/89 315.90 
11/29/89 315.33 

299-El8-2 721. 21 +0.22 08/16/88 NM 
11/10/88 316 .33 
02/16/89 315 .00 
06/01/ 89 316.21 
08/11/ 89 316 .60 
11/ 27 /89 316 .72 

299 - El8-3 722 .04 +0.03 08/16/88 NM 
11/10/89 316 . 16 
02/15/89 316 .22 
06/01/89 316.78 
08/08/89 316.99 
11/27 /89 317 .3 

299-El8-4 721.57 +0.0 08/ 16/88 NM 
11/09/89 315.69 
02/15/89 315 .85 
05/26/89 316 . 29 
08/08/89 316 .49 
11/21/89 317 .45 

(a) Measurements are taken until two are within 0.02 ft . 
(b) MSL = mean sea level. 

Water-Level 
Elevation, ft 

above MSL 

405 . 69 
405.65 
405 .36 
404.32 
404 . 40 
404 . 97 

405 . 10 
406 . 43 
405 . 22 
404 .83 
404 . 71 

405 .91 
405 .85 
405 . 29 
405 . 08 
404 . 77 

405 .88 
405 . 72 
405 . 28 
405 . 08 
404 . 12 

(c) Correction factors are based on inclinometer measurements that 
determined a minimum value from the vertical for the boreholes. 
This correction factor was added to the elevation of the borehole to 
provide the corrected water-level elevations given in the last column. 

(d) NM= no measurement could be made. 
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TABLE 13.4. Constituent List and Summary of Sampling Results for the 2101-M Pond for August 1989 

--------------- Conatltuent Ll • t= Contamination Indicator Parameter• 

Conatltuent Detection Below Drinking Water Standard• 
Code Name Unit• Limit Samples Detection Standard Agency Exceeded Ful I Name 

888 CONDLAB UMHO 12 8 708 WDOE Conductivity, Laboratory 
191 CONDFLD UMHO 1 17 121 788 WDOE Specific conductance 
199 PHFIELD . 188 17 8 6.6-8.6 EPAS pH, Fleld Meaaurement 
287 PH-LAB .8188 12 8 6.6-8.6 EPAS fH, Laboratory Meaaur-nt 
C69 TOC PPB 2888 17 17 ••• otal organic carbon 
H42 TOXLDL PPB 18 17 16 Total Organic Halogen, Low Det . Leve l 

------------ Constituent Llat= Interim Pr imary Drink i ng Water Parameter• ---------------------- -------------

Conatituent Detection Below Drink Ins Water Standard• 
Code Name Units Limit Samples Detect ion Standar Agency Exceeded Full Name 

1e9 COLIFRM MPN 2 . 28 1 1 ••• 1 EPA Coliform bacter i a 
111 BETA PCI/L 8 6 8 68 EPA Gro•• beta 
112 ALPHAHI PCI/L 4 6 8 16 EPA Alpha, High Detect ion Leve l 
181 RADIUM PCI/L 1 6 2 6 EPA Radium 
Ae6 BARIUM PPB 6 6 8 10ee EPA Barium 
Ae7 CADMIUM PPB 2 6 6 ••• 18 EPA Cadmium 

...... Ae8 CHROMUM PPB 18 6 8 68 EPA X xx Chromium 
w Ale SILVER PPB 18 6 6 ••• 68 EPA Sl Iver 
co A2e ARSENIC PPB 6 6 1 68 EPA Araenic 

A21 MERCURY PPB .188 6 6 ••• 2 EPA Mercury 
A22 SELENUM PPB 6 6 .. 18 EPA Selenlum 
A33 ENDRIN PPB . 188 6 6 ••• .2ee EPA Endrin 
A34 METHLOR PPB 3 6 6 ••• 1ee EPA Methoxychlor 
A36 TOXAENE PPB 1 6 6 ••• 6 EPA Toxaphene 
A36 a-BHC PPB . 188 6 6 ••• 4 EPA Alpha-BHC 
A37 b-BHC PPB .1ee 6 6 ••• 4 EPA Beta-BHC 
A38 g-BHC PPB . 188 6 6 ••• 4 EPA Gamma - BHC 
A39 d-BHC PPB .lee 6 6 ••• 4 EPA Delta-BHC 
A61 LEADGF PPB 6 6 6 ••• 6e EPA Lead (graph i te f urnace) 
C72 NITRATE PPB 688 .. 1 45ee9 EPA Nitrate 
C74 FLUORID PPB 688 .. 3 4 e00 EPA Fluoride 
H13 2,4-D PPB 2 6 6 ••• 188 EPA 2 , 4- D 
HU 2,4,6TP PPB 2 6 6 ••• 18 EPA 2, 4 6-TP s l I vex 
H2e FBARIUM PPB 6 6 8 tees EPA Barium, filtered 
H21 FCADMIU PPB 2 6 6 ••• 18 EPA Cadmium, filtered 
H22 FCHROMI PPB 18 6 6 ••• 68 EPA Chromium, filtered 
H23 FSILVER PPB 18 6 6 ••• 68 EPA Sliver , f i ltered 
H37 FARSENI PPB 6 6 2 68 EPA Araen lc , f il tered 
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TABLE 13.4 . (contd) 

------------ Conatituent Llat= Interim Primary Drinking Water Parameter• -----------------------------------

· Con at I tuent Detection Be l ow Drink In~ Water Standard• 
Code Name Uni ta Limit Sample• Detection Standar Agency Exceeded Ful I Name 

H38 FMERCUR PPB . U,'111 6 6 ••• 2 EPA Mercury, filtered 
H39 FSELENI PPB 6 6 4 1'111 EPA Selenlu•t filtered 
H41 FLEAD PPB 6 6 6 ••• 6'111 EPA LHdf fl tered 
H6'111 TURBID NTU . 100 4 e 1 EPA XX X Turb dlty 
P19 COLIMF PPB 1 2 2 ••• 1 EPA Coliform (Membrane Fl I ter) 

-------------------- Conetltuent List= Water Quality Parameter• 

Constituent Detection Below Drlnkln~ Water Standards 
Code Name Units Limit Sample• Detect i on Standar Agency Exceeded Ful I Name 

All SODIUM PPB 20'111 6 e Sodium 
A17 MANGESE PPB 6 6 2 60 EPAS Mangan••• 
A19 IRON PPB 30 6 e 3"'111 EPAS XXX Iron 
C67 PHENOL PPB 10 6 6 ••• Phenol 
C73 SULFATE PPB 6"" 4 e 26001110 EPAS Sul ht• 
C76 CHLORID PPB 6"'111 4 e 26000'111 EPAS Chloride 
H24 FSODIUM PPB 2"" 6 '111 Sodium, fl lt•red ,_. H29 FMANGAN PPB 6 6 6 ••• 60 EPAS Mangan•••• filtered w H31 FIRON PPB 30 6 4 30'111 EPAS Iron , fl ltered 

I.O 

-------------- Constituent List= Site Specific and Oth•r Constituent• 

Constituent Detection Be low Drink in~ Water Standards 
Cod• Name Unite Limit Samples Detection Standar Agency Exceeded Ful I Name 

010 C0-60 PCI/L 22.6 1 1 ••• UIS EPAR Cobalt-6'111 
024 CS-137 PCI/L 28 1 1 ••• 20'111 EPAR C•a l um-137 
034 RU-106 PCI/L 172.6 1 1 ••• 30 EPAR Ruthenlum-106 
1"" PU39-40 PCI/L 17 1 1 ••• 1.28 DOE Plutonlum-239/4'111 
102 PU-238 PCI/L 17 1 1 ••• 1.6'111 DOE Plutonlum-238 
104 U PCI/L .6"" 1 e 600 DOE Uranium 
106 AM-241 PCI/L .1"" 1 e 30 DOE Amerlclum-241 
108 TRITIUM PCI/L 6"" 1 1 ••• 20000 EPA Tritium 
121 SR 90 PCI/L 6 1 1 ••• 8 EPA Strontlum-90 
A01 BERYLUM PPB 6 6 6 ••• Beryl I lum 
A03 STRONUM PPB u, 6 e . Strontium 
A04 ZINC PPB 6 6 e 6000 EPAS Zinc 
A06 CALCIUM PPB 60 6 e Calcium 
A12 NICKEL PPB 1'111 6 1 . Nickel 
A13 COPPER PPB 18 6 6 ••• 130'111 EPAP Copper 
AU VANADUM PPB 6 6 e Vanadium 
A16 ANTIONY PPB 1"" 6 6 ••• Antimony 
A16 ALUMNUM PPB 160 6 4 Aluminum 
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TABLE 13.4. (contd) 

-------------- Conetltuent Llet= Site Specific and Other Conetltuenta -------------------------------------
Conetltuent Detection Below Drink In~ Water Standard• 

Code Name Units Llmlt Sample• Detection Shndar Agency Exceeded Ful I Name 

A18 POTASUM PPB 108 6 8 Potaeelum 
A68 MAGNES PPB 68 6 8 Magneelum 
C76 PHOSPHA PPB UJ00 ... ... • •• Phoephate 
H16 TC PPB 1000 6 8 . Total carbon 
H17 TDS 6000 1 8 600000 EPAS Total dieeolved aollda 
H18 FZINC PPB 6 6 ... 6000 EPAS Zinc filtered 
H19 FCALCIU PPB 60 6 e Calcfum, filtered 
H26 FNICKEL PPB 10 6 6 ••• Nickel, fl ltered 
H26 FCOPPER PPB 10 6 6 ••• 1300 EPAP Copper, fl ltered 
H27 FVANADI PPB 6 6 e Vanadium, filtered 
H28 FALUMIN PPB 160 6 6 ••• Aluminum, fl ltered 
H30 FPOTASS PPB 100 6 e Potaealum, filtered 
H32 FMAGNES PPB 60 6 e Magneaium, filtered 
H33 FBERYLL PPB 6 6 6 ••• Beryl llum, fl ltered 
H36 FSTRONT PPB 10 6 8 Strontium, fl ltered 
H36 FANTIMO PPB 180 6 6 ••• Antimony, fl ltered 
H68 ALKALIN 20000 6 8 Alkalinity ,_. H66 BROMIDE PPB 1000 ... ... ••• Bromide w H67 NITRITE PPB 1000 ... ... ••• Nitrite ,_. H86 FBORON PPB 10 6 8 Boron, filtered 

0 H87 FCOBALT PPB 20 6 6 ••• Cobalt , filtered 
H88 FLITHIU PPB 10 6 6 ••• Lithium, fl ltered 
H89 FMOLY PPB -40 6 6 ••• Molybdenumf fl ltered 
H90 FSILICO PPB 60 6 8 Slllconl f ltered H91 FTIN PPB 30 6 6 ••• Tin, fl tered 
H92 FTITAN PPB 60 6 6 ••• Titanium, filtered 
H93 FZIRCON PPB 60 6 6 ••• Zirconium, filtered 
P01 BORON PPB 18 6 8 Boron 
P02 COBALT PPB 20 6 6 ••• Cobalt 
P03 LITHIUM PPB u, 6 6 ••• LI th i um 
P04 MOLY PPB "" 6 6 ••• Molfbdenum P06 SILICON PPB 60 6 8 SI I con 
P06 TIN PPB 30 6 6 ••• Tin 
P07 TITAN PPB 60 6 6 ••• Titanium 
P08 ZIRCON PPB 60 6 6 ••• Zirconium 
P12 ENOSFAN PPB .608 6 6 ••• Endoaulfan 
P13 PHORATE PPB 2 6 6 ••• PHORATE 
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TABLE 13. 4 . ( contd) 

------------------ Conatltuent Llat= WAC 173-383-9986 Conat l tuenta -----------------------------------------

Conatltuent Detection Be low Dr-Inking Water- Standar-da 
Code Name Unlta Limit Sample• Detect ion Standard Agency Exceeded Ful I Name 

A23 THALIUM PPB 6 ••• Tha l I lum 
A2-4 THIOURA PPB 2eJ8 ••• Thlour-ea 
A26 ACETREA PPB 2eJ8 ••• 1-acettl-2-thlour-ea 
A26 CHLOREA PPB 2ee ••• 1-(o-c lorothenyl) thlour-ea 
A27 DIETROL PPB 2eJ8 ••• Dlethylatll eater-ol 
A28 ETHYREA PPB 2ee ••• Ethylenethlour-ea 
A29 NAPHREA PPB 2eJ8 ••• 1-naphthyl-2-thiour-ea 
A32 PHENREA PPB 6eJ8 ••• N-phenylthlour-ea 
A-48 ODD PPB . 108 ••• ODD 
A-41 ODE PPB .108 ••• DOE 
A-42 DDT PPB .108 ••• DDT 
A-43 HEPTLOR PPB .108 ••• 8 EPAP Heptachlor-
A-4-4 HEPTIDE PPB . 108 ••• 8 EPAP Heptchlor- epoxide 
A-46 KEPONE PPB 1 6 ••• Kepone 
A-46 DIELRIN PPB .188 6 ••• Dleldr-in 
A-47 ALDRIN PPB .188 6 ••• Aldr-l n 
A-48 CHLOANE PPB 1 6 ••• 8 EPAP Chlordane 
A-49 ENDOl PPB .188 6 ••• Endoaulfan I ...... A62 END02 PPB . tee 6 ••• Endoau I fan II w 
A6-4 AR1eJ16 PPB 1 6 ••• e EPAP Ar-ochlo r- 1816 ...... A66 AR1221 PPB 1 6 ••• 8 EPAP Ar-ochlor- 1221 ...... A66 AR1232 PPB 1 6 8 EPAP Ar-ochlor- 1232 ••• A67 AR12-42 PPB 1 6 ••• 8 EPAP Ar-ochlor- 12-42 
A68 AR12-48 PPB 1 6 6 ••• 8 EPAP Ar-ochlor- 12-48 
A69 AR126-4 PPB 1 6 ••• 8 EPAP Ar-ochlor- 126-4 
A68 AR1268 PPB 1 6 ••• 8 EPAP Ar-ochlor- 1268 
A61 TETRANE PPB 6 6 ••• 6 EPA Carbon Tetr-achlorlde by GC/MS 
A62 BENZENE PPB 6 6 ••• 6 EPA Benzene 
A63 DIOXANE PPB see 6 ••• Dloxane 
A6-4 METHONE PPB 18 6 ••• Methyl ethyl ketone 
A66 PYRIDIN PPB 6eJ8 6 ••• Pyr-ldl ne 
A66 TOLUENE PPB 6 6 ••• 2808 EPAP Toluene 
A67 1,1 , 1-T PPB 6 6 ••• 2eJ0 EPA 1,1,1-tr-lchlor-oethane 
A68 1,1,2-T PPB 6 6 ••• 1,1,2-tr-lchlor-oethane 
A69 TRICENE PPB 6 6 ••• 6 EPA Tr-lchlor-oethylene 
A78 PERCENE PPB 6 6 ••• Tetr-achlor-oethylene 
A71 OPXYLE PPB 6 6 ••• -4-48 EPAP Xylene-o,p 
A72 ACROLIN PPB 10 6 ••• Acr-olein 
A73 ACRYILE PPB 10 6 ••• Acr-ylonitr-i le 
A7-4 BISTHER PPB 6 6 ••• Bla(chlor-omethyl) ether-
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TABLE 13. 4. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drink In~ Water- Standards 

Code Name Units Limit Sample• Detection Standar- Agency Exceeded Ful I Name 

A76 BROMONE PPB 6 6 6 ••• Br-omoacetone 
A76 METHBRO PPB 1" 6 6 ••• Methyl bromide 
A77 CARBIDE PPB 10 6 6 ••• Carbon disulfide 
A78 CHLBENZ PPB 6 6 6 ••• 60 EPAP Chlor-obenzene 
A79 CHLTHER PPB 6 6 6 ••• 2-chlor-oethyl vinyl ether-
Ase CHLFORM PPB 6 6 4 100 EPA Chloroform 
A81 METHCHL PPB 10 6 6 ••• Methyl chloride 
A82 CHMTHER PPB 1" 6 6 ••• Chlor-omethtl methyl ether-
A83 CROTONA PPB 1" 6 6 ••• Cr-otonalde yde 
A84 DIBRCHL PPB 10 6 6 ••• 0 EPAP 1,2-dibr-omo-3-chlor-opr-opane 
A86 DIBRETH PPB 1" 6 6 ••• 1

1
2-dibr-omoethane 

A86 DIBRMET PPB 10 6 6 ••• D br-omomethane 
A87 DIBUTEN PPB 1" 6 6 ••• 1 4-dichlor-o-2-butene 
ASS DICDIFM PPB 10 6 6 ••• Dfchlor-odifluor-omethane 
AS9 1,1-DIC PPB 6 6 6 ••• 1,1-dichlor-oethane 
A90 1,2-DIC PPB 6 6 6 ••• 6 EPA 1,2-dlchlor-oethane 
A91 TRANDCE PPB 6 6 6 ••• 78 EPAP Tr-ans-1,2-dichlor-oethene 
A92 DICETHY PPB 10 6 6 ••• 7 EPA 1,1-dichlor-oethylene ...... A93 METHYCH PPB 6 6 3 Methylene Chloride w 
A94 DICPANE PPB 6 6 6 ••• 8 EPAP 1,2-dichlor-opr-opane ...... A96 DICPENE PPB 6 6 6 ••• 1,3-dichlor-opr-opene N 
A96 NNDIEHY PPB 10 6 6 ••• N,N-diethtlhidr-azine 
A97 1,1-DIM PPB 1" 6 6 ••• 1,1-dimet yl ydr-azlne 
A9S 1,2-DIM PPB 18 6 ••• 1,2-dimethylhydr-azlne 
B01 IODOMET PPB 1" 6 ••• Iodomethane 
B02 METHACR PPB 1" 6 ••• Methacr-ylonitr-i le 
B03 METHTHI PPB 1" 6 ••• Methanethlol 
B04 PENTACH PPB 1" 6 ••• Pentachlor-oethane 
B06 1112-tc PPB 1" 6 ••• 1,1,1,2-tetr-achlor-ethane 
B08 1122-tc PPB 6 6 ••• 1,1,2,2-tetr-achlor-ethane 
B0S BROMORM PPB 6 6 ••• 100 EPA Br-omofor-m 
B09 TRCMEOL PPB 10 6 ••• Tr-lchlor-omethanethlol 
B10 TRCMFLM PPB 1" 6 ••• Tr- I ch I or-omonof. I uor-omethane 
B12 123-tr-~ PPB 10 6 ••• 1

1
2,3-tr-ichlor-opr-opane 

B13 VINYID PPB 10 6 ••• 2 EPA V nyl chlor-lde 
B14 M-XYLE PPB 6 6 ••• 448 EPAP Xylene-m 
B19 ACETILE PPB 18 6 ••• Acetonitr-ile 
B28 ACETOPH PPB 18 6 6 ••• Acetophenone 
B21 WARFRIN PPB 18 6 6 ••• War-far-in 
B22 ACEFENE PPB 10 6 6 ••• 2-acetylaminofluor-ene 
B23 AMINOYL PPB 10 6 6 ••• 4-amlnobyphenyl 
B24 AMIISOX PPB 10 6 6 ••• 6-(aminomethyl)-3-lsoxazolol 
B26 AMITROL PPB 18 6 6 ••• Amltr-ole 
B28 ANILINE PPB 10 6 6 ••• Anl I ine 
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TABLE 13.4. (contd) 

------------------ Const ituent List= WAC 173-31/J3-991/J6 Conatltuent• -----------------------------------------
Conat i t uent Detection Below Drinkin~ Water Standards 

Code Name Units Limit Samples Detectii,n Stander Agency Exceeded Ful I Name 

A76 BROMONE PPB 6 6 ••• Bromoacetone 
A76 METHBRO PPB u, 6 ••• Methyl bromide 
A77 CARBIDE PPB 1e 6 ••• Carbon dlaulflde 
A78 CHLBENZ PPB 6 6 ••• 68 EPAP Chlorobenz•n• 
A79 CHLTHER PPB 6 6 ••• 2-chloroethyl vinyl ether 
A88 CHLFORM PPB 6 4 100 EPA Chloroform 
A81 METHCHL PPB 18 6 ••• Methyl chloride 
A82 CHMTHER PPB 1e 6 ••• Chloromethtl methyl ether 
A83 CROTONA PPB 1e 6 ••• Crotonalde yd• 
A84 DIBRCHL PPB u, 6 ••• 8 EPAP 1,2-dibromo-3-chloropropan• 
A86 DIBRETH PPB 1e 6 ••• 1

1
2-dibromoethane 

A86 DIBRMET PPB 1e 6 ••• D bromomethane 
A87 DIBUTEN PPB u, 6 ••• 1 4-dlchloro-2-buten• 
A88 DICDIFM PPB u, 6 ••• Dfchlorodlfluoro-than• 
A89 1 , 1-DIC PPB 6 6 6 ••• 1,1-dlchloroethane 
A98 1,2-DIC PPB 6 6 6 ••• 6 EPA 1,2-dlchloroethane 
A91 TRANDCE PPB 6 6 6 ••• 71/J EPAP Trana-1,2-dlchloroethen• 
A92 DICETHY PPB 18 6 6 ••• 7 EPA 1,1-dichloroeth{l•n• 

..... A93 METHYCH PPB 6 6 3 Methylene Chlor de 
w A94 DICPANE PPB 6 6 6 ••• 6 EPAP 1,2-dichloropropane 
..... A96 DICPENE PPB 6 6 6 ••• 1,3- dlchloroprop•n• 
w A96 NNDIEHY PPB 1e 6 6 ••• N,N-diethtlhtdrazlne 

A97 1,1-DIM PPB u, 6 6 ••• 1,1-dimet yl ydrazln• 
A98 1,2-DIM PPB 1e 6 6 ••• 1,2-d imethylhydraz l ne 
B81 IODOMET PPB 18 6 6 ••• Iodomethane 
B82 METHACR PPB 1e 6 6 ••• Methacrylonltrile 
B"3 METHTHI PPB 11/J 6 6 ••• Methanethlol 
Be4 PENTACH PPB 1" 6 6 ••• Pentachloroethan• 
B06 1112-tc PPB 1" 6 6 ••• 1, 1,1,2-tetrachlorethan• 
BI/J6 1122-tc PPB 6 6 6 ••• 1,1, 2f2-tetrachlorethane 
B"8 BROMORM PPB 6 6 6 ••• 11/JI/J EPA Bromo orm 
B09 TRCMEOL PPB 10 6 6 ••• Trichloromethanethlol 
Ble TRCMFLM PPB 10 6 6 ••• Trichloromonofluoromethane 
B12 123-tr: PPB 18 6 6 ••• 1

1
2,3-trlchloropropane 

B13 VINYID PPB u, 6 6 ••• 2 EPA V nyl chloride 
BU M-XYLE PPB 6 6 6 ••• 441/J EPAP Xylene-111 
B19 ACETILE PPB 18 6 6 ••• Ace ton I trl I• 
B20 ACETOPH PPB 1" 6 6 ••• Acetophenone 
B21 WARFRIN PPB 1" 6 6 ••• Warfarln 
B22 ACEFENE PPB 18 6 6 ••• 2- acetylamlnofluor•n• 
B23 AMINOYL PPB 1" 6 6 ••• 4-amlnobypheny l 
B24 AMIISOX PPB 10 6 ,6 ••• 6- (aminomethyl) - 3-laoxazol ol 
B26 AMITROL PPB 10 6 6 ••• Amltrole 
B26 ANILINE PPB 11/J 6 6 ••• Anl I In• 
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TABLE 13.4. (contd) 

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Sample, Detection Standard Agency Exceeded Ful I Name 

827 ARAMITE PPB 10 6 6 ••• Aramite 
828 AURAMIN PPB 10 6 6 ••• Auramlne 
829 BENZCAC PPB UJ 6 6 ••• Benzfcjacrldlne 
830 BENZAAN PPB 19 6 6 ••• Benz a anthracene 
831 BENOICM PPB 19 6 6 ••• Benzene, dichloromethyl 
832 BENTHOL PPB UJ 6 , 6 ••• Benzenetho 11 
833 BENDINE PPB UJ 6 ••• Benzidine 
834 BENZBFL PPB UJ 6 ••• Benzofbjfluoranthene 
836 BENZJFL PPB UJ 6 ••• Benzo j fluoranthene 
836 PBENZQU PPB UJ 6 ••• P benzoqulnone 
837 BENZCHL PPB UJ 6 ••• Benzyl chloride 
838 BIS2CHM PPB UJ 6 ••• Bla(2-chloroethoxr) methane 
839 BIS2CHE PPB UJ 6 ••• Bls(2-chloroethyl ether 
8•0 BIS2EPH PPB UJ 6 ••• Bla(2-ethylhexyl) phthalate 
B•l BROPHEN PPB 19 6 ••• 4-bromophenyl ~henyl ether 
8•2 BUTBENP PPB UJ 6 ••• Butyl benzyl p thalate 

...... 8•3 BUTDINP PPB 19 6 ••• 2-sec-butyl-• ,6-dlnltrophenol 
w 8•4 CHALETH PPB UJ 6 ••• Chloroalkyl ethers 

8•6 CHLANIL PPB UJ 6 ••• P-chloroanl line ...... 
8•6 CHLCRES PPB 19 6 P-chloro-m-cresol ~ ••• B47 CHLEPOX PPB 19 6 6 ••• 0 EPAP 1-chloro-2,3-epoxypropane 
848 CHLNAPH PPB UJ 6 6 ••• 2-chloronaphthalene 
B49 CHLPHEN PPB UJ 6 6 ••• 2-chlorophenol 
B60 CHRYSEN PPB UJ 6 6 ••• Chrysene 
861 CRESOLS PPB UJ 6 6 ••• Cresols 
B62 CYCHDIN PPB UJ 6 ••• 2-cycloh••i•-•,•-dlnlt,ophonol 
B63 DIBAHAC PPB UJ 6 ••• Dlbenz(a,h acr1dine 
B64 DIBAJAC PPB 19 6 ••• Dlbenz a,• acridlne 
B66 DIBAHAN PPB 19 6 ••• Dlbenz a,i anthracene 
866 DIBCGCA PPB UJ 6 ••• 7H-dlbenzo c,g]carbazole 
B67 DIBAEPY PPB UJ 6 ••• Dlbenzo(•,eipyrene 
B68 DIBAHPY PPB 19 6 ••• Dlbenzo a,h pyrene 
869 DIBAIPY PPB UJ 6 ••• Dlbenzo a I ~yrene 
B60 DIBPHTH PPB 19 6 ••• 01-n-butyl p thalate 
B61 12-dben PPB UJ 6 ••• 1,2-dlchlorobenzene 
B62 13-dben PPB 19 6 ••• 1,3-dlchlorobenzene 
B63 14-dben PPB UJ 6 ••• 76 EPA p-Dlchlorobenzene 
B64 DICHBEN PPB 19 6 ••• 3,3'-dlchlorobenzidlne 
B66 24-dchp PPB 19 6 ••• 2,4-dlchlorophenol 
B66 26-dchp PPB UJ 6 ••• 2

1
6-dlchlorophenol 

B67 DIEPHTH PPB UJ 6 ••• D ethyl phthalate 
B68 DIHYSAF PPB UJ 6 6 ••• DlhydroHfrole 
B69 DIMETHB PPB 19 6 6 ••• 3,3'-dimethoxybenzldlne 
B70 DIMEAMB PPB 19 6 6 ••• P-dimethylaminoazobenzene 
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TABLE 13 .4. (contd) 

------------------ Conatltuent Lht= WAC 173-303-9906 Conatltuenta -----------------------------------------
Conatituent Detection Below Drink in~ W•ter St•nd• r da 

Code N•me Unlta Limit S•mplea Detection St•nd•r Agency Exceeded Ful I N•me 

B71 DIMBENZ PPB 1e 6 6 ••• 7,12-dimethylbenzf•l•nthrac•n• 
B72 DIMEYLB PPB 1e 6 6 ••• 3, 3' - dimethylbenz d n• 
873 THIONOX PPB 18 6 6 ••• Thlofanox 
874 DIMPHAM PPB 1e 6 6 ••• Alpha,alpha-dimethylphenethy lamine 
878 DIMPHTH PPB 18 6 6 ••• Dimethyl phth•l•t• 
B77 DINBENZ PPB 1e 6 6 ••• Dinltrobenz•n• 
878 DINCRES PPB 1e 6 6 ••• 4,8-dinltro-o-creaol and ••lta 
879 DINPHEN PPB 1e 6 6 ••• 2,4-dinitrophenol 
88e 24-d lnt PPB 10 6 6 ••• 2 , 4-dlnltrotolu•n• 
881 28-d lnt PPB 18 6 6 ••• 2 8-dlnltrotoluen• 
882 DIOPHTH PPB 10 6 6 ••• Dl-n-octyl phthalate 
883 DIPHAMI PPB 10 6 6 ••• Dlphenylamine 
884 DIPHHYD PPB 10 6 ••• 1 2-diphenylhydrazlne 
886 DIPRNIT PPB 19 6 ••• Df - n-propylnitro•••ine 
888 ETHMINE PPB 10 6 ••• Ethylenelmlne 
887 ETHMETS PPB 18 6 ••• Ethyl -thanesulfonate 
888 FLUORAN PPB 1" 6 ••• Fluoranthene 
889 HEXCBEN PPB 18 6 ••• Hex•chlorobenzene 

...... 890 HEXCBUT PPB 1" 6 ••• Hexachlorobutadi•n• 
w 891 HEXCCYC PPB 1" 6 ••• Hexachlorocyclop•ntadlen• 
...... 892 HEXCETH PPB 10 6 ••• Hexachloro•th•ne 
01 893 INOENOP PPB 10 6 ••• Ind•no(ll2,3-cd)pyrene 

894 ISOSOLE PPB u, 6 ••• Iaoa•fro e 
896 MALOILE PPB 10 6 ••• M•lononltrile 
B98 MELPHAL PPB 10 6 6 ••• Mel~h•lan 
B97 METHAPY PPB UJ 6 6 ••• Met •pyrl lene 
898 METHNYL PPB 18 6 6 ••• Metholonyl 
899 METAZIR PPB 10 6 6 ••• 2-methyl•zlrldine 
C01 METCHAN PPB 11111 6 6 ••• 3-methylchol•nthr•n• 
C02 METBISC PPB 11/J 6 6 ••• 4,4'-methyl•nebia(2-chloro•nl line) 
C"3 METACTO PPB 10 6 6 ••• 2-methyll•ctonltrile 
C04 METACRY PPB 10 6 6 ••• M•thyl -th•cryl•t• 
C06 METMSUL PPB 10 6 6 ••• Methyl -th•nesu lfon•te 
C08 METPROP PPB 1" 6 6 ••• 2--thyl-2-(methylthlo) proplon•ldehyde-
C07 METHIOU PPB 10 6 6 ••• Methylthlour•cll 
C08 NAPHQUI PPB 10 6 6 ••• 1, 4-n•phthoqulnone 
C09 1-n•ph• PPB 11/J 6 6 ••• 1-naphthyl•mlne 
C10 2-n•ph• PPB 10 6 6 ••• 2-naphthyl•mlne 
CU NITRANI PPB 10 6 6 ••• P-nitroanl I lne 
C12 NITBENZ PPB 10 6 6 ••• Nl trobenzine 
C13 NITPHEN PPB 10 6 6 ••• p-Nitrophenol 
CU NNIBUTY PPB 11/J 6 6 ••• N-nltrosodi-n-butyl••lne 
C16 NNIDIEA PPB 11/J 6 6 ••• N-nltrosodleth•nol••ln• 
C18 NNIDIEY PPB 11/J 6 6 ••• N-nltrosodlethyl••lne 
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TABLE 13.4. (contd) 

------------------ Conatltuent Liat= WAC 173-383-9906 Conatltuenta -----------------------------------------
Conatltuent Detection Below D.-1 nk Ing Water Standard• 

Code Name Unlta Limit Sample• Detection Standard Agency Exceeded Ful I Name 

C17 NNIDIME PPB 18 6 6 ••• N-nltroaodimethylamlne 
C18 NNIMETH PPB 18 6 6 ••• N-nltroaomethylethylamin• 
C19 NNIURET PPB 18 6 6 ••• N-nitroao-N-methflurethan• 
C28 NNIVINY ?PB 18 6 6 ••• N-nitroaometh~lv nylamln• 
C21 NNIMORP PPB 18 6 6 ••• N-nltroaomorp olln• 
C22 NNINICO PPB 18 6 6 ••• N-nltroaonornicotln• 
C23 NNIPIPE PPB 18 6 6 ••• N-nitroaopiperldln• 
C24 NITRPYR PPB 18 6 6 ••• Nltroaopyrrolldin• 
C26 NITRTOL PPB 18 6 6 ••• 6-nitro-o-toluidln• 
C26 PENTCHB PPB 18 6 6 ••• Pentachlorobenz•n• 
C27 PENTCHN PPB 18 6 6 ••• Pentachloronitrobenzen• 
C28 PENTCHP PPB 68 6 6 ••• 228 EPAP Pentachlorophenol 
C29 PHENTIN PPB 18 6 6 ••• Phenacetin 
C38 PHENINE PPB 18 6 6 ••• Phenylenedlamin• 
C31 PHTHEST PPB 18 6 6 ••• Phthalic acid ••t•r• 
C32 PICOLIN PPB 18 6 6 ••• 2-pico I in• 

,_. C33 PRONIDE PPB 18 6 6 ••• Pronamide 
w C34 RESERPI PPB 18 6 6 ••• Reaerplne 
,_. C36 RESORCI PPB 18 6 6 ••• Reaorcinol 
0) C36 SAFROL PPB 18 6 6 ••• Safrol 

C37 TETRCHB PPB 18 6 6 ••• 1,2,4,6-tetrachlorobenz•n• 
C39 TETRCHP PPB 18 6 6 ••• 2,3,4,6-tetrachlorophenol 
C48 THIURAM PPB 18 6 6 ••• Thiuram 
C41 TOLUDIA . PPB 18 6 6 ••• Toluenediamln• 
C42 OTOLHYD PPB 18 6 6 ••• 0-toluidin• hydrochloride 
CO TRICHLB PPB 18 6 6 ••• 1,2,4-trichlorobenz•n• 
C44 246-trp PPB 18 6 6 ••• 2,4,6-trlchlorophenol 
C46 246-trp PPB 18 6 6 ••• 2,4,6-trlchlorophenol 
C46 TRIPHOS PPB 18 6 6 ••• 0,0,0-tri•thtl phoaphorothloate 
CH SYMTRIN PPB 18 6 6 ••• Sym-trlnltro enzene 
C48 TRISPHO PPB 18 6 6 ••• Trla(2,3-dibromopropyl) phoaphate 
C49 BENZOPY PPB 18 6 6 ••• Benzo[a]~yren• 
C68 CHLNAPZ PPB 18 6 6 ••• Chlorna~ azlne 
C61 BIS2ETH PPB 18 6 6 ••• Bla(2-c lorolaopropyl)ether 
C62 HEXAENE PPB 18 6 6 ••• Hexachloropropen• 
C64 HEXACHL PPB 18 6 6 ••• Hexachlorophene 
C66 NAPHTHA PPB 18 6 6 ••• Naphthalene 
C66 123TRI PPB 18 6 6 ••• 1,2,3-trichlorobenz•n• 
C68 136TRI PPB 18 6 6 ••• 1,3,6-trichlorobenz•n• 
C69 123-iTE PPB 18 6 6 ••• 1,2,3,4-tetrachlorobenz•n• 
C68 1236TE PPB 18 6 6 ••• 1,2,3,6-tetrachlorobenz•n• 
C61 TETEPYR PPB 2 6 6 ••• Tetraethylpyrophoaphate 
C62 CHLLATE PPB 388 6 6 ••• Chlorobenzllate 
C63 CARBPHT PPB 2 6 6 ••• Carbophenothion 
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TABLE 13 . 4. (contd) 

------------------ Conatituent Li at= WAC 173-303-9906 Conat ltu•nts -----------------------------------------
Conat l tuent Detection Below Drink i ns Water Standard• 

Cod• Name Un i ts L1 111it Sa111p l•• Detection Standar Agency Exceeded Ful I Name 

C6-4 DISULFO PPB 2 6 6 ••• Dlaulfoton 
C66 DIMETHO PPB 2 6 6 ••• Dimethoat• 
C66 METHPAR PPB 2 6 6 ••• Methyl par athion 
C67 PARATH I PPB 2 6 6 ••• Parathion 
C70 CYANIDE PPB 10 6 6 ••• Cyanide 
C71 FORMALN PPB 600 6 ••• Formal in 
C77 PERCHLO PPB 600 6 ••• Perchlorate 
C78 SULFIDE PPB 1000 6 ••• Sulfide 
C79 KEROSEN PPB 10000 6 ••• Keroaene 
CH AMMONIU PPB 60 6 ••• Ammonium ion 
C87 CITRUSR PPB 1000 6 ••• Cltrua red 
C90 PARALDE PPB 18000 6 ••• Paraldehyde 
C91 STRYCHN PPB 60 6 ••• Strychnine 
C92 MALHYDR PPB 600 6 ••• Malelc hydrizide 
C93 NICOTIN PPB 100 6 ••• Nicotinic acid 
C9-4 ACRYIDE PPB 10000 6 ••• 0 EPAP Acrylaaide 
C96 ALLYLAL PPB 10000 6 ••• Al It I alcohol 
C98 CHLPROP PPB 10000 6 ••• 3-c loroproplonitrile ..... 

w 001 PCDD•• PPB .0100 6 ••• Pcdd•a 
002 PCDF •• PPB .0100 6 6 ••• Pcdf•a ..... 003 2378TCD PPB .0100 6 6 ••• 2 , 3,7,8 TCDD 

---l 
H03 ETHCARB PPB 10000 6 6 ••• Ethyl carbamate 
H0-4 ETHCYAN PPB 10000 6 6 ••• Ethyl cyanide 
H06 ETHOXID PPB 10 6 6 ••• Ethylene oxide 
H06 ETHMETH PPB 10 6 6 ••• Ethtl -thacrtlate 
H09 ISOBUTY PPB 10000 6 6 ••• Iao utyl alco ol 
Hll PROPYLA PPB 10000 6 6 ••• N-propylamin• 
H12 PROPYNO PPB 10000 6 6 ••• 2-propyn-1-ol 
H16 2,-4,6- T PPB 2 6 6 ••• 2, -4 6- T 
H-40 FTHALLI PPB 6 6 6 ••• Thalliu•, filtered 
H62 LHYDRAZ PPB 30 6 6 ••• Hydrazine, Low Detect i on Level 
H68 HEXONE PPB 10 6 6 ••• Methyl Iaobutyl Ketone 
101 ACETONE PPB 10 6 6 ••• Acetone by VOA 
106 ISOPHER PPB UI 6 6 ••• Iaopherone 
109 BUTANOL PPB 10000 6 6 ••• 1-Butanol 
121 TRIBUPH PPB 10 6 6 ••• Tri butylphoaphoric Acid 
128 TAF PPB 10 6 6 ••• Tetrahtdrofuran 
129 ACENAPH PPB 10 6 6 ••• Acenap then• 
130 FLRENE PPB 10 6 6 ••• Fluoren• 
131 ANTHRA PPB 10 6 6 ••• Anthracen• 
132 PYRENE PPB UI 6 6 ••• Pyr•n• 
133 ETHBENZ PPB 6 6 6 ••• 680 EPAP Ethyl benzene 
13-4 STYRENE PPB 6 6 6 ••• 1-40 EPAP Styrene 
1-42 BDCM PPB 6 6 6 ••• 100 EPA Bromodichloromethan• 



...... 
co 

9 2 2 

TABLE 13.4. (contd) 

------------------ Constituent List= WAC 173-393-9996 Constituents -----------------------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

143 CDBM PPB 
18• 2NITPH PPB 
187 ETHANOL PPB 
176 2MENAPH PPB 
182 PHENANT PPB 
J•3 BENZALC PPB 
J89 2HEXANO PPB 
J71 BNZKFLU PPB 
J83 BGHIPER PPB 
J89 DINOSEB PPB 
J91 DIALLAT PPB 
K62 NNOIPHA PPB 
K68 DIBENFR PPB 
K68 ACENATL PPB 
L20 MBP PPB 
L21 DBP PPB 
L•6 ALLYLCL PPB 
L•8 CLETHAN PPB 
L•8 PROPCN PPB 
L•9 VINYLAC PPB 
L60 B2CLMEE PPB 
L62 DIPHOS PPB 
L63 ISODRIN PPB 
L6• ONITANI PPB 
L66 MNITANI PPB 
L68 •NITQUI PPB 
L67 ETHGLYC PPB 
L69 lPROPAN PPB 
L80 lBUTYN PPB 
L82 ACETONE PPB 
L83 l•DBEN PPB 
L8• CHLROB PPB 

6 
19 

19909 
u, 
10 
u, 
69 
u, 
u, 
u, 
u, 
u, 
19 
u, 

U,009 
U,009 

109 
u, 

6 
6 

u, 
u, 
u, 
u, 
19 
u, 

19909 
19909 
19909 

19 
6 

u, 

6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 I 6 
6 I 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 

••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• 

109 EPA 

76 EPA 
89 EPAP 

Chlorodibromomethane 
o-Nltrophenol 
Ethanol 
2-Methylnaphthalene 
Phenanthrene 
Benzyl Alcohol 
2-Hexanone 
Benzo(k)Fluoranthene 
Benzo(Ghi)Perylene 
Dlnoaeb 
Dia I late 
N-NITROSODIPHENYLAMINE 
DIBENZOFURAN 
ACENAPHTHYLENE 
Monobutyl Phosphate 
Dlbutyl Phosphate 
Allyl Chloride 
Chloroethane 
Propionitrile 
Vinyl Acetate 
Bla(2-chloro-1-methylethyl)ether 
9,9-Diethyl-9,2-pyrazlnyl phoaphorothlon 
Iaodrin 
o-Nitroanl line 
m-Nltroanlllne 
4-Nltroquinollne 1-oxlde 
Ethylene Glycol 
1-Propanol 
1-Butynol 
Acetone - by ABN 
p-Dlchlorobenzene 
Chlorobenzene (by ABN) 

••• - Indicates all samples were reported aa below contractual delectlon 
xxx - Indicates that Drlnklnn Water Slandurds were exceodod 

11ml ts 

EPA - based on Haximum Contaminant Levels in 40 CFR Part 141, 
National Primary Drinking Uater Regulations 

EPAR - basod on National Interim Primary Drinking Wator Regulatlons, 
Appendix IV, EPA-670/9-76-003 

EPAP - ba~ed on proposed Maximum Contaminant Level Goal• In 60 FR •C936 
EPAS - based on Secondary Maximum ContMminant Levels given In •O CFR Part 1•3 

llatlonal Secondary Drinking Wator nogulatlona 
DOE - based on Derived Concentration Guidos, Draft DOE Order 5400.xx. October 
WDOE - ba:sed on eddltlonal Secondary Maximum Contaminant Level• given In 

WAC 2•8-6•, Public Water Suppliea 

10. 1988 
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TABLE 13.5 . Constituents with at Least One Detected Value for the 
21 01-M Pond, August 1989 

Contamination Indicator Parameters 

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL 
We i I Col lectlon aam~le UMHO UMHO PPB PPB 
name date num er 1/700w . /700w . 01/6 . 6-8 . 6• . 18/6 . 6 - 8 . &a 2000/ . 18/. 

2-E18-1 31OCT89 662 . . 7 . 96 r ,~ 29NOV89 663 642 7 . 38 8 . 09 200 
29NOV89 1 662 643 7 . 80 8 . 08 300 

Ii 29NOV89 2 661 660 7 . 80 8 . 09 300 
29NOV89 3 660 662 7 . 88 8 . 18 300 

2-E18-2 27NOV89 278 8 . U 1400 27NOV89 1 283 8 . 12 700 
1: 27NOV89 2 286 8 . 13 1400 27NOV89 3 281 . 8 .11 600 

II 
2-E18-3 27NOV89 238 247 8 8 . 08 f700 ........ 

27NOV89 1 233 246 8 8 . 09 f400 w . 27NOV89 2 236 247 8 8 . 09 f400 ........ 27NOV89 3 230 248 8 . 18 8 . 12 r '° 2-E18-4 21NOV89 236 278 7 . 98 8 . 89 400 
21NOV89 1 239 286 8 8.11 600 
21NOV89 2 234 287 8 8 . 18 708 11 
21NOV89 3 236 286 8 8 . 18 f608 f7 
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TABLE 13.5 . (contd) 

Dupl I cat• FSELENI FPOTASS FSTRONT ALKALIN ALPHAHI ALUMNUM AM-241 ARSENIC 
Well Collection ••me'· PPB PPB PPB PCI/L PPB PCI/L PPB 
name date num er 6/19 199/. le/ . 29999/ . 4/16 169/. .19/39d 6/69 

2-E18-1 31OCT89 6 6799 266 . 4 . 62 244 .9298 (6 
29NOV89 . . 1029"" 

2-El8-2 27NOV89 (6 4869 149 919"" 1.32 (169 7 
2-E18-3 27NOV89 (6 6039 147 1049"" 2 . 81 (169 13 

27NOV89 1 (6 4789 147 1060"" 2 . 28 (169 14 
2-El8-4 21NOV89 (6 6469 164 98009 3.77 (169 19 

Dupl lcate FARSENI BARIUM FBARIUM BDCM BETA BORON FBORON CALCIUM 
Well Collection ••me l• PPB PPB PPB ( PPB PCI/L PPB PPB PPB 
name date num er 6/69 6/1909 6/1990 6/199 8/69 19/. 19/ . 69/ . 

2-E18-1 31OCT89 (6 29 28 (6 8.69 31 39 66909 
29NOV89 . . . 

2-E18-2 27NOV89 (6 67 67 (6 4 . 71 18 19 27199 
2-E18-3 27NOV89 11 67 66 (6 4 . 71 11 12 29200 

27NOV89 1 12 66 67 f3 6.96 14 14 28409 
2-El8-4 21NOV89 9 67 67 (6 4 . 92 14 14 30209 

,_. Dupl lcate FCALCIU CHLFORM CHLORID CHROMUM CO-69 CS-137 IRON FIRON 
w Well Collection a•mel• PPB PPB PPB PPB PCI/L PCI/L PPB PPB 
N name date num er 60/. 6/190 69"/269"00• lfJ/69 22 . 6/109r 29/299r 39/3""• 39/3""• 
0 

2-El8-1 31OCT89 84499 (6 8909 39 • . 769 •1.18 802 36 
29NOV89 . . . 

2-El8-2 27NOV89 27i0fJ (6 . 16 77 (39 
2-E18-3 27NOV89 29109 (6 6409 68 407 (39 

27NOV89 1 29009 26 6400 33 186 (39 
2-E18-4 21NOV89 29100 (6 9899 64 323 (39 

Duplicate MAGNES FMAGNES MANGESE METHYCH NICKEL NITRATE POTASUM PU-238 
Well Collection ••me'· PPB PPB PPB PPB PPB PPB PPB PCI/L 
name date num er 69/. 69/ . 6/69• 6/ . 10/ . 600/460"" 100/ . 17 /1.6d 

2-El8-l 31OCT89 14700 166"" 18 (6 22 12200 6460 •-0.00144 
29NOV89 . . . 

2-E18-2 27NOV89 7610 7280 (6 6 (10 . 6080 
2-E18-3 27NOV89 7960 7910 12 f3 30 600 4860 

27NOV89 1 7870 78"" (6 76 19 600 4860 
2-E18-4 21NOV89 8100 7970 8 (6 33 ( 600 6610 



.... 
w 
N .... 

Well 
nan.-

2-E18-1 

2-E18-2 
2-E18-3 

2-E18-4 

Well 
nan.-

2-E18-1 

2-E18-2 
2-E18-3 

2-E18-4 

Wei I 
hen.-

2-E18-l 

2-E18-2 
2-E18-3 

2-E18-4 

Suff 1 K 

Co l lectlon 
date 

310CT89 
29NOV89 
27NOV89 
27NOV89 
27NOV89 
21NOV89 

Col lectlon 
date 

310CT89 
29NOV89 
27NOV89 
27NOV89 
27NOV89 
21NOV89 

Col lectlon 
date 

310CT89 
29NOV89 
27NOV89 
27NOV89 
27NOV89 
21NOV89 

Dup I icate 
aampl• 
number 

1 

Dupl lcate 
aample 
number 

1 

Dup Ii cat• 
aample 
number 

1 

9 2 I 

PU39-40 
PCI/L 
17 /1.2d 

•. 00308 

SR 90 
PCI/L 
6/8 

• . 429 

VANADUM 
PPB 
6/ . 

9 

20 
28 
27 
27 

9 

TABLE 13 . 5. ( contd) 

RADIUM 
PCI/L 
1/6 

.248 

.367 
• . 0742 
• . 0698 

.199 

STRONUM 
PPB 
H/. 

260 
. 

163 
168 
146 
168 

FVANADI 
PPB 
6/. 

8 
. 
22 
27 
28 
28 

RU-106 
PCI/L 

172.6/38r 

•-26.2 

SULFATE 
PPB 

680/26""""· 

1488"" 

16609 
16609 
23909 

ZINC 
PPB 
6/60""• 

26 

6 
16 

6 
6 

SELENUM 
PPB 
6/10 

TC 

6 . 
(6 
(6 
(6 
(6 

PPB 
H""/ • 
24608 . 
21698 
248"" 
26998 
23898 

FZINC 
PPB 

6/6988• 

7 . 
(6 
(6 
(6 
(6 

none - based on Na1ti•U111 Contaminant Levels in 40 CFR Part 141. 
Nationa l Primary Drinking Uater Regulat i ons 

r - based on Natlonil Interim Primary Drinking Water Regulations, 
Appond lK IV, EPA-670/0-76-003 

p - Lased on proposod MaKimum Contaminant Level Goala In 60 fH •6936 
• - based on Secondary MaKimum Contaminant Levels olven in 40 CFR Part 1•3 

tlatlona l Secondary Drinking Wate r Regulation• 

SILICON 
PPB 
60/. 

16200 
. 

18298 
17209 
17000 
17698 

TDS . 

6980/698980a 

347098 

d - based on Derived Concentration Guidos , Draft DOE Ordor 5400 . xx. October 10. 1988 
w - based on addit i onal Secondary MaKlmum Contaminant Levels given In 

WAC 2•8-6 •, Public Water Supplies 

Data Flaos 
< - Less than Contractual Dotectlon Limit , reported•• Limit 
I - Less tha n Con t r actual Ootoctlon Limi t , measured value roportod 
• - For radioac t ive constituent•, reported valuo la lesa than 2-slom• error 

FSILICO 
PPB 
60/. 

16909 

18•90 
17298 
17•90 
17398 

SODIUM 
PPB 

209/. 

26900 

17198 
6419 
6669 

19698 

TRITIUM TURBID 
PCI/L NTU 

699/29898 . 19/1 

•86.3 11 
. 

.798 
2.18 . 
1 . 19 

FSODIUM 
PPB 

200/. 

u 

27800 
. 

16398 
6798 
6718 
9268 

PCI/L 
.69/600d 

4.66 



TABLE 13.6. Critical Mean Values for lQdjcator Parameter Data at the 
2101-M Pond, November 1989\aJ · 

Cons!it~g~t, Standard 
Units n df tc Average Deviation Critical Mean 

Conductivity in the 
field, µmho/cm 4 3 11. 984 528 .4 39.1 1,052.9 

pH, field 4 3 15.145 7.804 0.657 3.316, 18 .923 

Total organic carbon, 
ppb 4 3 11. 984 387 .6 156 .2 2, 480 .5 

Total organic 
halogens, ppb 4 3 11. 984 3. 59 0.99 16 .8 

( a) Data collected August 1988 to June 1989 . Values calculated based on 
16 comparisons. 

(b) The following notations are used in this table : 
df = degrees of freedom (n-1). 
n = number of background replicate averages. 

tc = Bonferroni ccitical t-value for appropriate df and 16 comparisons . 

13. 22 
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!ABLE 131Z. Contamination Indicator Parameter Replicate Averages for the
2101-M Pond, November 1989 

Con■tltuent Well Sample Rep I lcate Standard Coefficient 
Code NalN Unit• Name Date Rep■ Average Deviation Wlnliau■ Wax l■u• of Vari at I on 

088 C0NDLAB ulllho 2-E18-1 29N0Y89 4 647 4.99 642 662 0.9 
2-E18-3 27N0V89 4 247 1.28 246 248 0.6 

2-E18-4 21NOV89 4 284 4.08 278 287 1.4 

191 C0NOFLO u■ho 2-E18-1 29N0V89 4 682 1.29 680 683 0.2 

2-E18-2 27N0V89 4 282 2.99 278 286 1.1 

2-E18-3 27N0V89 4 234 3.37 230 238 1.4 

2-E18-4 21NOY89 4 238 2.08 234 239 0.9 

199 PHFIELO 2-E18-1 29N0V89 4 8.09 0.008 8.08 8.10 0.1 

2-E18-2 27N0Y89 4 8.13 0.013 8.11 8.14 0.2 
.... 

2-E18-3 27N0V89 4 8.10 0.017 8.08 8.12 0.2 
w 
. 2-E18-4 21NOV89 4 8.10 0.008 8.09 8.11 0.1 

w 
207 PH-LAB 2-E18-1 29N0V89 4 7.88 0.26 7.1 7.8 3.3 

2-E18-3 27NOV89 4 8.02 0.06 8.0 8.1 0.8 

2-E18-4 21N0Y89 4 7.98 0.06 7.9 8.0 0.8 

C89 T0C ppb 2-E18-1 29N0V89 4 276 60 200 300 18.2 

2-E18-2 27N0V89 4 626 160 400 700 28.8 
2-E18-3 27N0V89 4 600 141 400 700 28.3 

2-E18-◄ 21N0V89 4 676 128 ◄00 700 21.9 

H42 T0XLOL ppb 2-E18-1 29N0V89 4 6.0 2.18 3 8 ◄3.2

2-E18-2 27N0V89 4 7.3 0.98 8 8 13.2

2-E18-3 27N0V89 4 8.3 0.98 6 7 16.3

2-E18-4 21N0V89 4 7.6 2.89 4 11 38.6
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14.0 GROUT TREATMENT FACILITY 
S.S. Teel 

Pacific Northwest Laboratory 

The ground water beneath the Grout Treatment Facility {GTF) has been 
monitored by a RCRA background well network since 1988. Contamination indi
cator evaluation began with the samples collected during June/July 1989. A 
Part B Permit Application was submitted to the Washington State Department 
of Ecology in November 1988 {DOE 1988b). A ground-water monitoring plan has 
been prepared for this facility {Teel, Bjornstad, and Newcomer 1989). 

The GTF is located east of the 200-East Area in the central portion of 
the Hanford Site (Fi gure 1.1) and wil l be used fo r the t reatment and dis
posal of l iqui d mixed waste {DOE .1988b). The was t es wi ll be mixed wi th a 
cementitious grout material and then poured into concrete-lined vaults , where 
the waste mixture wil l solidify. Field data collection in support of this 
project began in 1984 . Treatment and disposal of a nondangerous mixture of 
phosphate/ sulfate-ri ch wastes from the N Reactor began in August 1988 {DOE 
1988b) . The si te is scheduled to begin processing mi xed wastes in 1991. 

There are currently seven wells in the RCRA monitoring network for the 
GTF. Wells 299-E25-25 and 299-E25-32P are upgradient wells ; wel l s 
299-E25-29P , 299-£25-31, 299-E25-33 , 299 -E25-37, and 299 -£25-38 are down 
gradient wells . The l atter two wel ls were inst alled during the past quarter . 
Ground -water samples have also previously been collected and analyzed from 
eight site characterization wells: 299-E25-18, 299-E25 -20, 299 -E25-22 , 
299-E25-24 , 299-E25-26, 299-E25-27, 299-E25-28, and 299-E25-30P. These addi
tional wells were sampled to monitor the effects of nearby waste disposal 
facilities and to monitor the base of the unconfined aquifer 
{well 299-E25-28). These site characterization wells are not being sampled 
at the present t ime. The locations of t he wel ls in the monitori ng network 
are shown i n Fi gure 14 .1. The sampling schedul e for t hese wel ls is shown in 
Table 14 .1. 

14. 1 



DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Well construction activities at the two additional ground-water moni
toring wells installed during FY 1989 (wells 299-E25-37 and 299-E25-38) 
consisted of installing and testing the HydroStar sampling pumps. The 
HydroStar. pump was installed on October 12, 1989, at well 299-E25-38 and on 
October 13, 1989, at well 299-E25-37. The pumps at both wells were tested on 
December 5, 1989; both pumps worked. This completes the monitoring well 
installation activities planned for FY 1989. Well construction documentation 
(i.e., drill logs) not provided in the previous quarterly report can be found 
in Volume 2 of this report, Appendix A. 

WATER LEVELS 

Water-level measurements are collected on a quarterly basis, before 
sample collection. Table 14.2 lists the water-level data collected before 
sample collection for the GTF monitoring project. Measurements were made at 
each well that was sampled. Semiannual water-level measurements are also 
obtained from all of the GTF ground-water monitoring wells in December and 

~ June; these data are shown in Table 14.3. 

WATER CHEMISTRY DATA 

Quarterly sampling is being conducted for indicator parameter evalu
ation. The first quarter FY 1990 sampling occurred at all seven RCRA 
monitoring wells in December; however, the results of the December sampling 
have not been received yet. All of the samples were collected after approxi
mately three borehole volumes of water had been purged. 

Upgradient well 299-E25-32P and site characterization wells 299-E25-26 
and 299-E25-28 were sampled in late October/early November for the constitu
ents listed in WAC 173-303-9905 and 40 CRF 264, Appendix IX. The sampling 
was conducted for a Hanford liquid effluent study; data are shown in 
Tables 14.4 and 14.5. None of the constituents were elevated except for 
total organic halogens at well 299-E25-26 (16 ppb), which was slightly over 
the 10-ppb detection limit. 

14 .2 
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TABLE 14.1. Sampling Schedule for the Grout Treatment Facility 

1989 ( a) 1990 
Well Oct Nov Dec Jan Feb Mar Apr May June Jul 

299-E25-25 X X X 
299-E25-29P XERV XE XE 
299-E25-31 XE XE XE 
299- E25-32P X X X 
299-E25-33 X X XRV 
299-E25-37 X XRV L 
299-E25-38 X X L 

(a) The following notations are used in this table: 
E = all wells sampled for constituents discussed in X and 

wells 299-E25-29 and 299-E25-31 sampled for phosphorus 
pesticides . 

Aug 
X 
XE 
XE 
X 
X 
X 
XRV 

L = sampled for the constituents listed in X and in 40 CFR 264 , 
Appendix IX. 

R = sampled for quality control replicates. 
V = sampled for volatile organic analyses blanks. 
X = sampled for the 40 CFR 265 constituents; and quadruplicate 

measurements of chromium, arsenic, selenium, and technetium-99 
(site-specific contamination indicator parameters). 

TABLE 14.2 . Water-Level Data Collected Before Sampling from Wells 
Near the Grout Treatment Facility 

Water-Level 
Casing Elevation, 

Elevation, ft above 
Well ft above MSL(a) Date MSL 

299-E25-25 669 .42 12/13/89 406.99 

299-E25-29P 672 .86 12/12/89 405.36 

299- E25-31 672. 53 12/12/89 405.83 

299-E25-32P 670 .04 12/12/89 408.94 

299-E25-33 650.03 12/12/89 405.07 

299-E25-37 673.29 12/21/89 404.82 

299-E25-38 673 .52 12/20/89 405.08 

(a) MSL = mean sea level . 

14 .4 
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/ TABLE 14.3. Semiannual Water-Level Data for Wells Near the Grout 
Treatment Facility 

Water-Level 
Casi ng Elevation, 

Elevation, ft above 
Well ft above MSL(a) Date MSL 

299-E25-18 679.05 12/13/89 404 .95 

299-E25-20 676.30 12/13/89 404.79 

299-E25-22 674.05 12/13/89 404.87 

299-E25-24 679 .55 12/13/89 405.27 

299-E25-25 669 .42 12/13/89 405 .90 

299-E25- 26 668 . 52 12/13/89 405.30 

299-E25-27 676.08 12/14/89 405 .38 

299-E25-28 662.44 12/13/89 405.49 

299-E25-29P 672 .86 12/13/89 405.06 

299-E25-30P 678.20 12/13/89 NM(b) 

299-E25-31 672 .53 12/13/89 405.07 

299- E25-32P 670.04 12/13/89 NM - 299-E25 -33 650 .03 12/13/89 405.23 

(a) MSL = mean sea level. 
(b) NM = no measurement could be made because of obstruction 

or condensation in well. 

14 . 5 
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TABLE 14.4. Constituent List and Summary of Sampling Results for the Grout Treatment Facility, 
October Through November 1989 

--------------- Constituent List- Contamination Indicator Parameters 

Constituent 
Code Name Units 

191 CONDFLD UMHO 
199 PHFIELD 
C69 TOC PPB 
H42 TOXLDL PPB 

Detection Below 
Limit Samples Detection 

1 
.100 
2000 

10 

3 
3 
3 
3 

0 
0 
3 *** 
2'. 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

700 WDOE 
6.5-8.5 EPAS 

Specific conductance 
pH, Field Measurement 
Total organic carbon 
Total Organic Halogen, Low Det. Level 

------------ Constituent List- Interim Primary Drinking Water Parameters -----------------------------------

Constituent 
Code Name Units 

109 
111 
112 
181 
A06 
A07 
A08 
AlO 
A20 
A21 
A22 
A33 
A34 
A35 
A36 
A37 
A38 
A39 
A51 
C72 
C74 
H13 
H14 
H20 
H21 
H22 
H23 
H37 
H38 
H39 

COLIFRM 
BETA 
ALPHAHI 
RADIUM 
BARIUM 
CADMIUM 
CHROMUM 
SILVER 
ARSENIC 
MERCURY 
SELENUM 
ENDRIN 
METHLOR 
TOXAENE 
a-BHC 
b-BHC 
g-BHC 
d-BHC 
LEADGF 

MPN 
PCI/L 
PCI/L 
PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

NITRATE PPB 
FLUORID PPB 
2,4-D PPB 
2,4,5TP PPB 
FBARIUM PPB 
FCADMIU PPB 
FCHROMI PPB 
FSILVER PPB 
FARSENI PPB 
FMERCUR PPB 
FSELENI PPB 

Detection Below 
Limit Samples Detection 

2.20 
8 
4 
1 
6 
2 

10 
10 

5 
.100 

5 
.100 

3 
1 

.100 

.100 

.100 

.100 
5 

500 
500 

2 
2 
6 
2 

10 
10 

5 
.100 

5 

1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

1 *** 
0 
1 
3 *** 
0 
3 *** 
2 
3 *** 
1 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
0 
3 *** 
3 *** 
3 *** 
0 
3 *** 
3 *** 
3 *** 
1 
3 *** 
3 *** 

Drinking Water Standards 
Standard Agency Exceeded Full Name 

1 EPA 
50 EPA 
15 EPA 

5 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

2 EPA 
10 EPA 

.200 EPA 
100 EPA 

5 EPA 
4 EPA 
4 EPA 
4 EPA 
4 EPA 

50 EPA 
45000 EPA 

4000 EPA 
100 EPA 

10 EPA 
1000 EPA 

10 EPA 
50 EPA 
50 EPA 
50 EPA 

2 EPA 
10 EPA 

Coliform bacteria 
Gross beta 
Alpha , High Detection Level 
Radium 
Barium 
Cadmium 
Chromium 
Silver 
Arsenic 
Mercury 
Selenium 
Endrin 
Methoxychlor 
Toxaphene 
Alpha-BHC 
Beta-BBC 
Gamma-BHC 
Delta-BHC 
Lead (graphite furnace) 
Nitrate 
Fluoride 
2,4-D 
2,4,5-TP silvex 
Barium, filtered 
Cadmium, filtered 
Chromium, filtered 
Silver, filtered 
Arsenic, filtered 
Mercury, filtered 
Selenium, filtered 
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TABLE 14.4. (contd) 

------------ Constituent List- Interim Primary Drinking Water Parameters -----------------------------------

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

H41 FLEAD PPB 5 3 3 *** 50 EPA Lead, filtered 
H60 TURBID NTU .100 3 0 1 EPA Turbidity 
Pl9 COLIMF PPB 1 2 2 *** 1 EPA Coliform (Membrane Filter) 

-------------------- Constituent List- Water Quality Parameters 

Constituent Detection Below Drinking Water Standards 
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

All SODIUM PPB 200 3 0 Sodium 
Al7 MANGESE PPB 5 3 3 *** 50 EPAS Manganese 
Al9 IRON PPB 30 3 0 300 EPAS Iron 
C57 PHENOL PPB 10 3 3 *** Phenol 
C73 SULFATE PPB 500 3 0 250000 EPAS Sulfate 
C75 CHLORID PPB 500 3 0 250000 EPAS Chloride 

...... H24 FSODIUM PPB 200 3 0 Sodium, filtered 
+>- H29 FMANGAN PPB 5 3 3 *** 50 EPAS Manganese, filtered 

H31 FIRON PPB 30 3 3 *** 300 EPAS Iron, filtered ...... 

-------------- Constituent List- Site Specific and Other Constituents -------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

010 C0-60 PCI/L 22.5 3 3 *** 100 EPAR Cobalt-60 
024 CS-137 PCI/L 20 3 3 *** 200 EPAR Cesium-137 
034 RU-106 PCI/L 172 .5 3 3 *** 30 EPAR Ruthenium-106 
100 PU39-40 PCI/L 17 3 3 *** 1.20 DOE Plutonium-239/40 
102 PU-238 PCI/L 17 3 3 *** 1.60 DOE Plutonium-238 
104 u PCI/L .500 3 0 600 DOE Uranium 
105 AM-241 PCI/L .100 3 3 *** 30 DOE Americium-241 
108 TRITIUM PCI/L 500 3 0 20000 EPA Tritium 
121 SR 90 PCI/L 5 3 3 *** 8 EPA Strontium-90 
AOl BERYLUM PPB 5 3 3 *** Beryllium 
A03 STRONUM PPB 10 3 0 Strontium 
A04 ZINC PPB 5 3 1 5000 EPAS Zinc 
A05 CALCIUM PPB 50 3 0 Calcium 
A12 NICKEL PPB 10 3 2 Nickel 
Al3 COPPER PPB 10 3 3 *** 1300 EPAP Copper 
A14 VANAOUM PPB 5 3 0 Vanadium 
A15 ANTIONY PPB 100 3 3 *** Antimony 
A16 ALUMNUM PPB 150 3 3 *** Aluminum 
A18 POTASUM PPB 100 3 0 Potassium 
A50 MAGNES PPB 50 3 0 Magnesium 
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TABLE 14.4. (contd) 

-------------- Constituent List- Site Specific and Other Constituents -------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C76 P80SPHA PPB 1000 3 3 *** Phosphate 
816 TC PPB 1000 3 0 Total carbon 
817 TDS 5000 3 0 500000 EPAS Total dissolved solids 
818 FZINC PPB 5 3 1 5000 EPAS Zinc, filtered 
819 FCALCIU PPB 50 3 0 Calcium, filtered 
825 FNICKEL PPB 10 3 3 *** Nickel , filtered 
826 FCOPPER PPB 10 3 3 *** 1300 EPAP Copper, filtered 
827 FVANADI PPB 5 3 0 Vanadium, filtered 
828 FALUMIN PPB 150 3 3 *** Aluminum, filtered 
H30 FPOTASS PPB 100 3 0 Potassium, filtered 
H32 FMAGNES PPB 50 3 0 Magnesium, filtered 
H33 FBERYLL PPB 5 3 3 *** Beryllium, filtered 
H35 FSTRONT PPB 10 3 0 Strontium, filtered 
H36 FANTIMO PPB 100 3 3 *** Antimony, filtered 

...... H66 BROMIDE PPB 1000 3 3 *** Bromide 
~ H67 NITRITE PPB 1000 3 3 *** Nitrite 
co H86 FBORON PPB 10 3 2 Boron, filtered 

H87 FCOBALT PPB 20 3 3 *** Cobalt, filtered 
888 FLITHIU PPB 10 3 3 *** Lithium, filtered 
889 FMOLY PPB 40 3 3 *** Molybdenum, filtered 
890 FSILICO PPB 50 3 0 Silicon , filtered 
H91 FTIN PPB 30 3 3 *** Tin, filtered 
H92 FTITAN PPB 60 3 3 *** Titanium, filtered 
893 FZIRCON PPB 50 3 3 *** Zirconium, filtered 
POl BORON PPB 10 3 3 *** Boron 
P02 COBALT PPB 20 3 3 *** Cobalt 
P03 LITHIUM PPB 10 3 3 *** Lithium 
P04 MOLY PPB 40 3 3 *** Molybdenum 
P05 SILICON PPB 50 3 0 Silicon 
P06 TIN PPB 30 3 3 *** Tin 
P07 TITAN PPB 60 3 3 *** Titanium 
P08 ZIRCON PPB 50 3 3 *** Zirconium 
P12 ENDSFAN PPB .500 3 3 *** Endosulfan 
Pl3 PRORATE PPB 2 3 3 *** PRORATE 
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TABLE 14 . 4. (contd) 

Constituent List and Sunvnary of Results for GROUT TREATMENT FACILITY 
OCTOBER 1989 through NOVEMBER 1 989 

- ------ ----------- Constituent List- WAC 173-303-9905 Constituents ---------- ----------------------------- -

Constituent 
Code Name Un i ts 

A23 
A24 
A25 
A26 
A27 
A28 
A29 
A32 
A40 
A41 
A42 
A43 
A44 
A45 
A46 
A47 
A48 
A49 
A52 
A54 
A55 
A56 
A57 
A58 
A59 
A60 
A61 
A62 
A63 
A64 
A65 
A66 
.A67 
A68 
A69 
A70 
A71 
A72 
A73 
A74 

THALIUM 
THIOURA 
ACETREA 
CHLOREA 
DIETROL 
ETHYREA 
NAPHREA 
PHENREA 
ODD 
DOE 
DDT 
HEPTLOR 
HEPTIDE 
KEPONE 
DI ELRIN 
ALDRIN 
CHLOANE 
ENDOl 
END02 
AR1016 
AR1221 
AR1232 
AR1242 
AR1248 
AR1254 
AR1260 
TETRANE 
BENZENE 
DIOXANE 
METHONE 
PYRIDIN 
TOLUENE 
1,1 , 1-T 
1 , 1,2-T 
TRICENE 
PERCENE 
OPXYLE 
ACROLIN 
ACRYILE 
BISTHER 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

Detection Below 
Limit Samples Detection 

5 
200 
200 
200 
200 
200 
200 
500 

.100 

.100 

.100 

.100 

.100 
1 

.100 

.100 
1 

.100 

.100 
1 
1 
1 
1 
1 
1 
1 
5 
5 

500 
10 

500 
5 
5 
5 
5 
5 
5 

10 
10 

5 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 ** * 
3 *** 

Drinking Water Stand a r ds 
Standard Agency Exceeded Full Name 

0 EPAP 
0 EPAP 

0 EPAP 

0 EPAP 
0 EPAP 
0 EPAP 
0 EPAP 
0 EPAP 
0 EPAP 
0 EPAP 
5 EPA 
5 EPA 

2000 EPAP 
200 EPA 

5 EPA 

440 EPAP 

Thallium 
Th i ourea 
l-acetyl-2-thiourea 
1-(o-chlorophenyl) thiourea 
Diethylstilbesterol 
Ethylenethiourea 
l-naphthyl-2-thiourea 
N-phenylthiourea 
DOD 
DOE 
DDT 
Heptachlor 
Heptchlor epoxide 
Kepone 
Dieldrin 
Aldrin 
Chlordane 
Endosulfan I 
Endosulfan II 
Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 
Ca.rbon Tetrachloride by GC/MS 
Benzene 
Dioxane 
Methyl ethyl ketone 
Pyridine 
Toluene 
1,1,1-trichloroethane 
1 , 1,2-trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Xylene-o,p 
Acrolein 
Acrylonitri le 
Bis(chloromethyl) e the r 
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TABLE 14.4. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

A75 BROMONE PPB 5 3 3 *** Bromoacetone 
A76 METHBRO PPB 10 3 3 *** Methyl bromide 
A77 CARBIDE PPB 10 3 3 *** Carbon disulfide 
A7B CHLBENZ PPB 5 3 ~ *** 60 EPAP Chlorobenzene 
A79 CHLTHER PPB 5 3 3 *** 2-chloroethyl vinyl ether 
ABO CHLFORM PPB 5 3 3 *** 100 EPA Chloroform 
ABl METHCHL PPB 10 3 3 *** Methyl chloride 
AB2 CHMTHER PPB 10 3 3 *** Chloromethyl methyl ether 
AB3 CROTONA PPB 10 3 3 *** Crotonaldehyde 
AB4 DIBRCHL PPB 10 3 3 *** 0 EPAP 1,2-dibromo-3-chloropropane 
ABS DIBRETH PPB 10 3 3 *** 1,2-dibromoethane 
AB6 DIBRMET PPB 10 3 3 *** Dibromomethane 
AB7 DIBUTEN PPB 10 3 3 *** 1,4-dichloro-2-butene ..... ABB DICDIFM PPB 10 3 3 *** Dichlorodifluoromethane 

~ AB9 1,1-DIC PPB 5 3 3 *** 1,1-dichloroethane 
..... A90 1,2-DIC PPB 5 3 3 *** 5 EPA 1,2-dichloroethane 
0 A91 TRANDCE PPB 5 3 3 *** 70 EPAP Trans-1,2-dichloroethene 

A92 DICETHY PPB 10 3 3 *** 7 EPA 1,1-dichloroethylene 
A93 METHYCH PPB 5 3 3 *** Methylene Chloride 
A94 DICPANE PPB 5 3 3 *** 6 EPAP 1,2-dichloropropane 
A95 DICPENE PPB 5 3 3 *** 1,3-dichloropropene 
A96 NNDIEHY PPB 10 3 3 *** N,N-diethylhydrazlne 
A97 1,1-DIM PPB 10 3 3 *** 1,1-dimethylhydrazine 
A9B 1,2-DIM PPB 10 3 3 *** 1,2-dimethylhydrazine 
B01 IODOMET PPB 10 3 3 *** Iodomethane 
B02 METHACR PPB 10 3 3 *** Methacrylonitrile 
B03 METHTHI PPB 10 3 3 *** Methanethiol 
B04 PENTACH PPB 10 3 3 *** Pentachloroethane 
BOS 1112-tc PPB 10 3 3 *** 1,1,1,2-tetrachlorethane 
B06 1122-tc PPB 5 3 3 *** 1,1,2,2-tetrachlorethane 
BOB BROMORM PPB 5 3 3 *** 100 EPA Bromoform 
B09 TRCMEOL PPB 10 3 3 *** Trichloromethanethiol 
BlO TRCMFLM PPB 10 3 3 *** Trichloromonofluoromethane 
B12 123-trp PPB 10 3 3 *** 1,2,3-trichloropropane 
B13 VINYIDE PPB 10 3 3 *** 2 EPA Vinyl chloride 
B14 M-XYLE PPB 5 3 3 *** 440 EPAP Xylene-m 
B19 ACETILE PPB 10 3 3 *** Acetonitrile 
B20 ACETOPH PPB 10 3 3 *** Acetophenone 
B21 WARFRIN PPB 10 3 3 *** Warfarin 
B22 ACEFENE PPB 10 3 3 *** 2-acetylaminofluorene 
B23 AMINOYL PPB 10 3 3 *** 4-aminobyphenyl 
B24 AMIISOX PPB 10 3 3 *** 5-(aminomethyl)-3-isoxazolol 
B25 AMITROL PPB 10 3 3 *** Amitrole 
B26 ANILINE PPB 10 3 3 *** Aniline 

' -
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TABLE 14.4. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B27 ARAMITE PPB 10 3 3 *** Aramite 
B28 AURAMIN PPB 10 3 3 *** Auramine 
B29 BEN ZCAC PPB 10 3 3 *** Benz[c)acridine 
B30 BENZAAN PPB 10 3 3 *** Benz[a)anthracene 
B31 BENDICM PPB 10 3 3 *** Benzene, dichloromethyl 
B32 BENTBOL PPB 10 3 3 *** Benzenethoil 
B33 BENDINE PPB 10 3 3 *** Benzidine 
B34 BENZBFL PPB 10 3 3 *** Benzo[b)fluoranthene 
B35 BENZJFL PPB 10 3 3 *** Benzo[j)fluoranthe'ne 
B36 PBENZQU PPB 10 3 3 *** P benzoquinone 
B37 BENZCBL PPB 10 3 3 *** Benzyl chloride 
B38 BIS2CHM PPB 10 3 3 *** Bis(2-chloroethoxy) methane 
B39 BIS2CHE PPB 10 3 3 *** Bis(2-chloroethyl) ether ...... B40 BIS2EPH PPB 10 3 3 *** Bis(2-ethylhexyl) phthalate 

-Po B41 BROPHEN PPB 10 3 3 *** 4-bromophenyl phenyl ether ..... B42 BUTBENP PPB 10 3 3 *** Butyl benzyl phthalate ...... 
B43 BUTDINP PPB 10 3 3 *** 2-sec-butyl-4,6-dinitrophenol 
B44 CHALETH PPB 10 3 3 *** Chloroalkyl ethers 
B45 CHLANIL PPB 10 3 3 *** P-chloroaniline 
B46 CHLCRES PPB 10 3 3 *** P-chloro-m-cresol 
B47 CHLEPOX PPB 10 3 3 *** 0 EPAP l-chloro-2,3-epoxypropane 
B48 CHLNAPH PPB 10 3 3 *** 2-chloronaphthalene 
B49 CHLPHEN PPB 10 3 3 *** 2-chlorophenol 
B50 CHRYSEN PPB 10 3 3 *** Chrysene 
B51 CRESOLS PPB 10 3 3 *** Cresols 
B52 CYCHDIN PPB 10 3 3 *** 2-cyclohexyl-4, 6-dinitrophenol 
B53 DIBAHAC PPB 10 3 3 *** Dibenz[a,h)acridine 
B54 DIBAJAC PPB 10 3 3 *** Dibenz[a,j)acridine 
B55 DIBAHAN PPB 10 3 3 *** Dibenz[a,h)anthracene 
B56 DIBCGCA PPB 10 3 3 *** 7H-dibenzo[c,g)carbazole 
B57 DIBAEPY PPB 10 3 3 *** Dibenzo[a,e)pyrene 
B58 DIBAHPY PPB 10 3 3 *** Dibenzo[a,h)pyrene 
B59 DIBAIPY PPB 10 3 3 *** Dibenzo(a,i)pyrene 
B60 DIBPHTH PPB 10 3 3 *** Di-n-butyl phthalate 
B61 12-dben PPB 10 3 3 *** 1,2-dichlorobenzene 
B62 13-dben PPB 10 3 3 *** 1,3-dichlorobenzene 
B63 14 -dben PPB 10 3 3 *** 75 EPA p-Dichlorobenzene 
B64 DICHBEN PPB 10 3 3 . *** 3,3'-dichlorobenzidine 
B65 24-dchp PPB 10 3 3 *** 2,4-dichlorophenol 
B66 26-dchp PPB 10 3 3 *** 2 ,6-dichlorophenol 
B67 DIEPHTH PPB 10 3 3 *** Diethyl phthalate 
B68 DIHYSAF PPB 10 3 3 *** Dihydrosafrole 
B69 DIMETHB PPB 10 3 3 *** 3,3'-dimethoxybenzidine 
B70 DIMEAMB PPB 10 3 3 *** P-dimethylaminoazobenzene 
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TABLE 14.4. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

B71 DIHBENZ PPB 10 3 3 *** 7,12-dimethylbenz[a]anthracene 
B72 DIMEYLB PPB 10 3 3 *** 3,3'-dimethylbenzidine 
B73 THIONOX PPB 10 3 3 *** Thiofanox 
B74 DIMPHAM PPB 10 3 3 *** Alpha,alpha-dimethylphenethylamine 
B76 DIMPHTH PPB 10 3 3 *** Dimethyl phthalate 
B77 DINBENZ PPB 10 3 3 *** Dinitrobenzene 
B78 DINCRES PPB 10 3 3 *** 4,6-dinitro-o-cresol and salts 
B79 DINPHEN PPB 10 3 3 *** 2,4-dinitrophenol 
BBO 24-dint PPB 10 3 3 *** 2,4-dinitrotoluene 
BBl 26-dint PPB 10 3 3 *** 2,6-dinitrotoluene 
BB2 DIOPHTH PPB 10 3 3 *** Di-n-octyl phthalate 
BB3 DIPHAMI PPB 10 3 3 *** Diphenylamine 
BB4 DIPHHYD PPB 10 3 3 *** 1,2-diphenylhydrazine ..... BBS DIPRNIT PPB 10 3 3 *** Di-n-propylnitrosamine 

~ BB6 ETHMINE PPB 10 3 3 *** Ethyleneimine 
..... BB7 ETHMETS PPB 10 3 3 *** Ethyl methanesulfonate 
N BBB FLUORAN PPB 10 3 3 *** Fluoranthene 

BB9 HEXCBEN PPB 10 3 3 *** Hexachlorobenzene 
B90 HEXCBUT PPB 10 3 3 *** Hexachlorobutadiene 
B91 HEXCCYC PPB 10 3 3 *** Hexachlorocyclopentadiene 
B92 HEXCETH PPB 10 3 3 *** Hexachloroethane 
B93 INDENOP PPB 10 3 3 *** Indeno(l,2,3-cd)pyrene 
B94 ISOSOLE PPB 10 3 3 *** Isosafrole 
B95 MALOILE PPB 10 3 3 *** Malononitrile 
B96 MELPHAL PPB 10 3 3 *** Melphalan 
B97 METHAPY PPB 10 3 3 *** Methapyrilene 
B9B METHNYL PPB 10 3 3 *** Metholonyl 
B99 METAZIR PPB 10 3 3 *** 2-methylaziridine 
COl METCHAN PPB 10 3 3 *** 3-methylcholanthrene 
CO2 METBISC PPB 10 3 3 *** 4,4'-methylenebis(2-chloroaniline) 
C03 METACTO PPB 10 3 3 *** 2-methyllactonitrile 
C04 METACRY PPB 10 3 3 *** Methyl methacrylate 
cos METMSUL PPB 10 3 3 *** Methyl methanesulfonate 
C06 METPROP PPB 10 3 3 *** 2-methyl-2-(methylthio) propionaldehyde-
C07 METHIOU PPB 10 3 3 *** Methylthiouracil 
COB NAPHQUI PPB 10 3 3 *** 1,4-naphthoquinone 
C09 1-napha PPB 10 3 3 *** 1-naphthylamine 
ClO 2-napha PPB 10 3 3 *** 2-naphthylamine 
ell NITRANI PPB 10 3 3 *** P-nitroaniline 
C12 NITBENZ PPB 10 3 3 *** Nitrobenzine 
Cl3 NITPHEN PPB 10 3 3 *** p-Nitrophenol 
Cl4 NNIBUTY PPB 10 3 3 *** N-nitrosodi-n-butylamine 
C15 NNIDIEA PPB 10 3 3 *** N-nitrosodiethanolamine 
Cl6 NNIDIEY PPB 10 3 3 *** N-nitrosodiethylamine 
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TABLE 14.4. (contd) 

------------------ Constituent List- WAC 173-303-9905 Constituents -----------------------------------
Constituent Detection Below Drinking Water standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C17 NNIDIME PPB 10 3 3 *** N-nitrosodimethylamine 
C18 NNIMETH PPB 10 3 3 *** N-nitrosomethylethyl amine 
C19 NNIURET PPB 10 3 3 *** N-nitroso-N-methylurethane 
C20 NNIVINY PPB 10 3 3 *** N-nitrosomethylvinylamine 
C21 NNIMORP PPB 10 3 3 *** N-nitrosomorpholine 
C22 NNINICO PPB 10 3 3 *** N-nitrosonornicotine 
C23 NNIPIPE PPB 10 3 3 *** N-nitrosopiperidine 
C24 NITRPYR PPB 10 3 3 *** Nitrosopyrrolidine 
C2 5 NITRTOL PPB 10 3 3 *** 5-nitro-o-toluidine 
C26 PENTCHB PPB 10 3 3 *** Pentachlorobenzene 
C27 PENTCHN PPB 10 3 3 *** Pentachloronitrobenzene 
C28 PENTCHP PPB 50 3 3 *** 220 EPAP Pentachlorophenol 
C29 PHENTIN PPB 10 3 3 *** Phenacetin ..... C30 PHENINE PPB 10 3 3 *** Phenylenediamine 

""" C31 PHTHEST PPB 10 3 3 *** Phthalic acid esters ..... C32 PICOLIN PPB 10 3 3 ** * 2-picoline w 
C33 PRONIDE PPB 10 3 3 *** Pronamide 
C34 RESERPI PPB 10 3 3 *** Reserpine 
C35 RESORCI PPB 10 3 3 *** Resorcinol 
C36 SAFROL PPB 10 3 3 *** Safrol 
C37 TETRCHB PPB 10 3 3 *** 1,2,4,5-tetrachlorobenzene 
C39 TETRCHP PPB 10 3 3 *** 2,3,4,6-tetrachlorophenol 
C40 THIURAM PPB 10 3 3 ** * Thiuram 
C41 TOLUOIA PPB 10 3 3 *** Toluenediamine 
C42 OTOLHYD PPB 10 3 3 *** 0-toluidine hydrochloride 
C43 TRICHLB PPB 10 3 3 *** 1,2,4-trichlorobenzene 
C44 2 45-trp PfB 10 3 3 *** 2,4,5-trichlorophenol 
C45 246-trp PPB 10 3 3 *** 2,4,6-trichlorophenol 
C46 TRIPHOS PPB 10 3 3 *** 0,0,0-triethyl phosphorothioate 
C4 7 SYMTRIN PPB 10 3 3 *** Sym-trinitrobenzene 
C48 TRISPHO PPB 10 3 3 *** Tris(2,3-dibromopropyl) phosphate 
C49 BENZOPY PPB 10 3 3 *** Benzo[a]pyrene 
C50 CHLNAPZ PPB 10 3 3 *** Chlornaphazine 
C51 BIS2ETH PPB 10 3 3 *** Bis(2-chloroisopropyl)ether 
C52 HEXAENE PPB 10 3 3 *** Hexachloropropene 
C54 HEXACHL PPB 10 3 3 *** Hexachlorophene 
C55 NAPHTHA PPB 10 3 3 *** Naphthalene 
C56 123TRI PPB 10 3 3 *** 1,2,3-trichlorobenzene 
C58 135TRI PPB 10 3 3 *** 1,3,5-trichlorobenzene 
C59 1234TE PPB 10 3 3 *** 1,2,3,4-tetrachlorobenzene 
C60 1235TE PPB 10 3 3 *** 1,2,3,5-tetrachlorobenzene 
C61 TETEPYR PPB 2 3 3 *** Tetraethylpyrophosphate 
C62 CHLLATE PPB 300 3 3 *** Chl orobenzilate 
C6 3 CARBPHT PPB 2 3 3 *** Carbophenothion 
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TABLE 14.4. (contd) 

------------------ Constituent List= WAC 173-303-9905 Constituents ---------------------------------
Constituent Detection Below Drinking Water Standards 

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name 

C64 DISULFO PPB 2 3 3 *** Disulfoton 
C65 DIMETHO PPB 2 3 3 *** Dimethoate 
C66 METHPAR PPB 2 3 3 *** Methyl parathion 
C67 PARATHI PPB 2 3 3 *** Parathion 
C70 CYANIDE PPB 10 3 3 *** Cyanide 
C71 FORMALN PPB 500 3 3 *** Formalin 
C77 PERCHLO PPB 500 3 3 *** Perchlorate 
C78 SULFIDE PPB 1000 3 3 *** Sulfide 
C79 KEROSEN PPB 10000 3 3 *** Kerosene 
C80 AMMONIU PPB 50 3 3 *** Ammonium ion 
C87 CITRUSR PPB 1000 3 3 *** Citrus red 
C90 PARALDE PPB 10000 3 3 *** Paraldehyde 
C91 STRYCHN PPB 50 3 3 *** Strychnine 
C92 MALHYDR PPB 500 3 3 *** Maleic hydrizide 
C93 NICOTIN PPB 100 3 3 *** Nicotinic acid 
C94 ACRYIDE PPB 10000 3 3 *** 0 EPAP Acrylamide 
C95 ALLYLAL PPB 10000 3 3 *** Allyl alcohol ...... C98 CHLPROP PPB 10000 3 3 *** 3-chloropropionitrile .r:,.. 
DOl PCDD's PPB .0100 3 3 *** Pcdd's 

...... D02 PCDF's PPB .0100 3 3 *** Pcdf's .r:,.. D03 2378TCD PPB .0100 3 3 *** 2,3,7,8 TCDD 
H03 ETHCARB PPB 10000 3 3 *** Ethyl carbamate 
H04 ETHCYAN PPB 10000 3 3 *** Ethyl cyanide 
HOS ETHOXID PPB 10 3 3 *** Ethylene oxide 
H06 ETHMETH PPB 10 3 3 *** Ethyl methacrylate 
H09 ISOBUTY PPB 10000 3 3 *** lsobutyl alcohol 
Hll PROPYLA PPB 10000 3 3 *** N-propylamine 
Hl2 PROPYNO PPB 10000 3 3 *** 2-propyn-1-ol 
H15 2,4,5-T PPB 2 3 3 *** 2,4,5-T 
H40 FTHALLI PPB 5 3 3 *** Thallium, filtered 
H62 LHYDRAZ PPB 30 3 3 *** Hydrazine, Low Detection Level 
H68 HEXONE PPB 10 3 3 *** Methyl Isobutyl Ketone 
101 ACETONE PPB 10 3 3 *** Acetone by VOA 
106 !SOPHER PPB 10 3 3 *** Isopherone 
109 BUTANOL PPB 10000 3 3 *** 1-Butanol 
121 TRIBUPH PPB 10 3 3 *** Tributylphosphoric Acid 
128 TAF PPB 10 3 3 *** Tetrahydrofuran 
129 ACENAPH PPB 10 3 3 *** Acenaphthene 
130 FLRENE PPB 10 3 3 *** Fluorene 
131 ANTHRA PPB 10 3 3 *** Anthracene 
132 PYRENE PPB 10 3 3 *** Pyrene 
133 ETHBENZ PPB 5 3 3 *** 680 EPAP Ethyl benzene 
134 STYRENE PPB 5 3 3 *** 140 EPAP Styrene 
142 BDCM PPB 5 3 3 *** 100 EPA Bromodichloromethane 
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TABLE 14 .4. (contd) 

------------------ Constituent List~ WAC 173-303-9905 Constituents -----------------------------------------

Constituent Drinking Water Standards 
Code Name Units 

Detection 
Limit 

Below 
Samples Detection Standard Agency Exceeded Full Name 

143 
164 
167 
175 
182 
J43 
J69 
J71 
J83 
J89 
J91 
K52 
K56 
K58 
L20 
L21 
L45 
L46 
L48 
L49 
L50 
L52 
L53 
L54 
L55 
L56 
L57 
L59 
L60 
L62 
L63 
L64 

CDBM 
2NlTPH 
ETHANOL 
2MENAPH 
PHENANT 
BENZALC 
2HEXANO 
BNZKFLU 
BGHlPER 
DlNOSEB 
DlALLAT 
NNDlPHA 
DlBENFR 
ACENATL 
MBP 
DBP 
ALLYLCL 
CLETHAN 
PROPCN 
VlNYLAC 
B2CLMEE 
DlPHOS 
lSODRlN 
ONlTANl 
MNlTANl 
4NlTQUl 
ETHGLYC 
lPROPAN 
l BUTYN 
ACETONE 
14DBEN 
CHLROB 

PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

5 
10 

10000 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 

10000 
10000 

100 
10 

5 
5 

10 
10 
10 
10 
10 
10 

10000 
10000 
10000 

10 
5 

10 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 *** 
3 *** 
3 **fr 
3 *** 
3 *** 
3 *** 
3 *"'* 
3 *"'* 
3 *"* 
3 ••• 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 "'** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 
3 *** 

100 EPA 

75 EPA 
60 EPAP 

Chlorodibromomethane 
o-Nitrophenol 
Ethanol 
2-Methylnaphthalene 
Phenanthrene 
Benzyl Alcohol 
2-Hexanone 
Benzo(k)Fluoranthene 
Benzo(Ghi)Perylene 
Dinoseb 
Diallate 
N-NlTROSODlPHENYLAMlNE 
DlBENZOFURAN 
ACENAPHTHYLENE 
Honobutyl Phosphate 
Dibutyl Phosphate 
Allyl Chloride 
Chloroethane 
Propionitrile 
Vinyl Acetate 
Bis(2-chloro-l-methylethyl)ether 
0,0-Diethyl-0,2-pyrazinyl phosphorothion 
lsodrin · 
o-Nitroaniline 
m-Nitroaniline 
4-Nitroquinoline 1-oxide 
Ethylene Glycol 
1-Propanol 
1-Butynol 
Acetone - by ABN 
p-Dichlorobenzene 
Chlorobenzene (by ABN) 

••• - InJlcatea all aamplea were r•porteJ aa below contractual detection llmlta 
xxx - Indlcatoa that Drlnklnn Water StandurJa wore •xcoodod 
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141, 

National Primary Drinking Uater Regulations 
EPAR - baaod on National Interim Primary Drinking Wator R•gulatlons, 

Appendix IV, EPA-670/9-76-003 
EPAP - ba~od on propoaed Maximum ContamlnanL Lovol Goala In 68 FR •C936 
EPAS - baaod on Secondary Maximum ContMminant Lov•I• given In •O CFR Part 1•3 

tlational Secondary Orlnklna WMtor nooulatlona 
DOE - basod on Derived Conc•ntratlon Guid~5, Draft DOE Order 5400.xx. October 10, 1988 
WDOE - ba:sod on additional Socondary M11xlmu,n Contaminant Lov•I• given I n 

WAC 2•8-6 •, Public Wator Suppl l oa 
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TABLE 14.5. Constituents with at Least One Detected Value for the Grout Treatment Facility, 
October Through November 1989 

Duplicate FPOTASS FSTRONT FBORON ALPHAHI AM-241 ARSENIC FARSENI BARIUM Well Collection sample PPB PPB PPB PCI/L PCI/L PPB PPB PPB name date number 100/. 10/. 10/ . 4/15 .10/30d 5/50 5/50 6/1000 

2-E25-26 01NOV89 4200 110 22 1.14 *.00128 6 7 12 2-E25-28 270CT89 3610 99 <10 1.06 *O 9 8 13 2-E25-32P 310CT89 4060 115 <10 *.213 * .00272 <5 <5 13 

Duplicate FBARIUM BETA CALCIUM FCALCIU CHLORID CHROMUM C0-60 CS-137 Well Collection sample PPB PCI/L PPB PPB PPB PPB PCI/L PCI/L name date number 6/1000 8/50 50/. 50/. 500/250000s 10/50 22.5/lOOr 20/200r 

2-E25-26 01NOV89 12 3.02 20100 19600 2900 <10 *-0.379 *2 2-E25-28 270CT89 13 14.1 17700 17600 3100 <10 *-3.46 *-4.52 2-E25-32P 310CT89 13 2.62 17200 19300 2900 33 *-2.03 *3.51 

Duplicate IRON HAGNES FHAGNES NICKEL NITRATE POTASUH PU-238 PU39-40 Well Collection sample PPB PPB PPB PPB PPB PPB PCI/L PCI/L ...... name date number 30/300s 50/. 50/. 10/. 500/45000 100/. 17/l.6d 17/l.2d 
~ 

...... 2-E25-26 01NOV89 78 5560 5400 <10 1100 4350 *-0.00144 *.00431 0) 2-E25-28 270CT89 38 5490 5440 <10 1600 3670 *-0.00144 *.00168 2-E25-32P 310CT89 196 5060 5570 22 1100 3710 *-0.00484 *-0.000165 

Duplicate RADIUM RU-106 SILICON FSILICO SODIUM FSODIUM SR 90 STRONUM Well Collection sample PCI/L PCI/L PPB PPB PPB PPB PCI/L PPB name date number 1/5 172.5/30r 50/. 50/. 200/. 200/. 5/8 10/. 

2-E25-26 01NOV89 *-0.00775 *-1.01 13500 13000 9060 8790 *-0.245 113 2-E25-28 270CT89 *-0. 0097 5 *6.97 16000 15900 9780 9700 *-0.143 99 2-E25-32P 310CT89 *.00330 *-17 9710 10900 5390 5870 *-0.192 104 

Duplicate SULFATE TC TDS TRITIUM TURBID u VANADUM FVANADI Well Collection sample PPB PPB PCI/L NTU PCI/L PPB PPB name date number 500/250000s 1000/. 5000/500000s 500/20000 .10/1 • 50/600d 5/ . 5/ . 

2-E25-26 01NOV89 12900 18900 95000 2730 .200 1.04 24 19 2-E25-28 270CT89 12500 19000 129000 1350 .200 . 925 37 38 2-E25-32P 310CT89 11700 17100 25000 1040 .700 .683 13 14 
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TABLE 14 .5. (contd) 

Duplicate CONDFLD PHFIELD TOC TOXLDL 
Well Collection sample UMHO 
name date number 1/700w . 10/6.5-8.Ss 

2-E25-26 01NOV89 188 8 . 26 
2-E25-28 270CT89 191 7 . 97 
2-E25-32P 310CT89 166 7.01 

Duplic,ate ZINC FZINC 
Well Collection sample PPB PPB , 
name date number 5/5000s 5/5000s 

2-E25-26 01NOV89 15 5 
2-E25-28 270CT89 16 lL 
2-E25-32P 310CT89 <5 <5 

The column headers consist of: Constituent Name 
Analysis Upits 

PPB PPB 
2000/ . 10/. 

1800 
1600 
1800 

Contractual Detection Limit/Drinking Water Standard(suffix) 

Suff I K 

none - based on "aximum Contaminant Levels in 40 CFR Part 141, 
National Pr imary Drinking Yater Regulations. 

r - based on National Intorlrn Primary Drinking Water Regulations, 
Appondl,c IV, EPA-670/9-76-003 

16 
14 
14 

p - based on proposod Maximum Contaminant Lev•I Goals In 60 Fn •6936 
• b11od on Secondary Maximum Contaminant leve l s given In 40 CFR Part 1•3 

Hatlonal Secondary Drinking Wat.or Reuulat l on• 
d - based on Derived Concentration Guido•, Draft DOE Ordor 51,00 . xx , October 10, 1988 

1 w - based on addltlonal Secondary MBxlrnurn Contaminant Lovols given In 
WAC 2•8-6•, rublic Water Supplle1 

Data Flaos 
< - Loss than Contractual Dotoct l on Llrnlt, . ~eported •• Limit 
I - Loss than Contractual Ootoctlon Limit, measured value roporLod 
• - For radioactive constituents, reported valuo 11 les• than 2-slgma error 

' 





15.0 SINGLE-SHELL TANKS 
E. J. Jensen 

Pacific Northwest Laboratory 

The ground water beneath the Single-Shell Tanks (SSTs) will be moni 
tored by a RCRA interim-status well network beginning in February 1990 . 
Installation of the network began in June 1989. 

A ground-water monitoring plan has been prepared for this facility 
(Jensen et al. 1989). 

There are 149 underground SSTs, located in 7 waste management areas in 
the 200-East and 200-West Areas on the Hanford Site (see Figure 1.1). These 
tanks were constructed between 1943 and 1964, and each consists of a single
wal led carbon steel l iner in a concrete tank. They were constructed to store 
mixed, radioactive, and hazardous wastes that were a result of Hanford 
defense operations . 1hese tanks are no longer in active service, and there 
is an ongoing program to pump the supernate and interstitial _liquids from the 
SSTs to double-shell tanks. This program is scheduled for completion in 
1995. 

There are 51 existing ground-water monitoring wells within 1000 ft of 
the SSTs. These existing wells were evaluated according to the ground
water monitori ng pl an (Jensen et al. 1989) for use in the ground-water 
mon itoring network around the SSTs, and 25 wells were incorporat ed into the 
monitoring network . 

During this quarter, the remaining ground-~ater monitoring wells 
scheduled for 1989 were completed, and all 12 of these wells are ready for 
sampling. during February 1990. 
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DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

The following monitoring wells have been completed and are ready for 
ground-water sample collection: 

• 299-E24-19 • 299-E27-15 
• 299-E25-40 • 299-E33-31 
• 299-E25-41 • 299-E33-32 
• 299-E27-12 • 299-E33-33 
• 299-E27 -13 • 299-Wl0-15 
• 299-E27-14 • 299-Wl0-16 . 

The locations of these wells and the waste management area that contains each 
well are shown in Figures 15.1 through 15.7 . During construction, rad io
logical and chemical monitoring data were collected, the geology was des
cribed, and the wells were geophysically logged with a natural gamma probe 
and inspected with a downhole television camera. Slug testing and develop
ment were performed on each well after it was completed . 

WATER LEVELS 

Water-level monitoring will begin after the wells have been surveyed 
for location and elevation . Water-l evel measurements will also be taken 
before sampling . 

WATER CHEMISTRY DATA 

The 12 new CY 1989 monitoring wells and 25 existing monitoring wells are 
scheduled for sample collection in February 1990 (Table 15.1). 
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TABLE 15.1. Sampling Schedule for the Single-Shell Tanks . 

Well 
299-E24-13 
299-E25-2 
299-E25-l 
299-E25-13 
299-E25-15 
299-E25-16 
299-E33-19 
299-E33 -20 
299-E33 - l 
299-E33 -5 
299-E33-8 
299-E33-9 
299-E33 -18 
299-E33-21 
299-E33-24 
299-E33-27 
299-E27-7 
299-Wl0-3 
299-Wl0-8 
299-Wlo.:.9 
299-Wl0-10 
299-WlO-ll 
299-Wl0-12 
299-Wll-23 
299-Wll-24 
299-E24-19 
299-E25-40 
299-E25-41 
299-E33-31 
299-E33-32 
299-E33-33 
299-E27-12 
299-E27-13 
299-E27-14 
299-E27-15 
299-Wl0-15 
299-Wl0-16 

19a9(a) 1990 
Oct Nov Dec Jan Feb 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Mar Apr May Jun Jul 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

(a) The following notations are used in this table: 

Aug 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L = sampled for the long constituent list (WAC 173-303-9905) . 
X = sampled for the regular consti t uent list (40 CFR 265). 
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16.0 216-B-63 TRENCH 
B.. N. Bjornstad 

Pacific Northwest Laboratory 

The ground water beneath the 216-B-63 Trench has yet to be monitored as 
a RCRA facility. The project is currently in the drilling stage, and there
fore no ground-water samples have been collected. Drilling of the first 
three of four ground-water monitoring wells began on December 4, 1989 . A 
revised ground-water monitoring plan has been prepared for this facility 
(Bjornstad and Dudziak 1989). 

The 216-B-63 Trench is located in the 200-East Area in the central por
t i on of the Hanford Site (Figure 1.1) . It i s an open, unl i ned di t ch, which 
has received l iqu id effluent (100 , 000 to 400 ,000 gal/d) fr om the B Plant 
chemi cal sewer since March 1970. An earthen dam, located 860 ft from the 
west end of the trench, prevents effluerit from entering the east end of the 
trench (Figure 16 .1). Steam condensate is the primary constituent discharged 
to the trench . Other effl uents in the waste stream have included sulfuric 
acid, sodium hydroxide, and nitrate, as well as unspecified organic constitu
ents. The facility is currently in use. 

There are seven wells in the planned monitoring network for 
216-B-63 Trench (see Figure 16.1 ) . Three ex isti ng wells , 299 -E27-8, 
299-E27- l l, and 299-E34 -2 , are current ly upgr adient of the trench. Four new 
wells (299-E27-16, 299-E33-36, 299-E33-37, and 299-E34-8) are being installed 
as detection wells. At least three of these new wells will act as down
gradient wells depending on ground-water flow, which currently is roughly 
parallel to the trench . 

Ground :water chemistry and water-level data from an eighth well 
(299-E33-33) , which is being monitored as a background well for Waste 
Management Area B-BX-BY (i .e., Single-Shell Tanks), may be incorporat ed into 
the 21 6-B-63 Trench mon itoring network at a later time . Well 299 - E33-33 was 
instal led in October 1989 only 120 ft northwest of planned wel l 299 -E34 ~8 
(well number 1 in the ground -water monitoring plan). To maximize effic i ency , 
wel l 299-E34-8 has been relocated approximately 300 ft southeast of its 
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current planned location and approximately 100 ft north of the trench . 
Wells 299-E27-8, 299-E27-11, and 299-E34-2 are also used to monitor Waste 
Management Area 2 (200 Areas LLBGs) . 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Drilling of the following monitoring wells was completed this quarter: 

• 299-E27-16 
• 299-E33 -36 
• 299-E33-37 . 

Completion and development of these wells are in progress. Drilling of the 
fourth, and last, planned monitoring well (299-E34-8), is expected to begin 
in the first quarter of CY 1990. The locations of these wells are shown in 
Figure 16.1. During drilling of these wells, radiological and chemical moni
toring data were collected, the geology was described, and the wells were 
geophysically logged with a natural gamma probe. Well installation and 
completion data will be provided when all wells have been completed . 
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