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SUMMARY 

Since June 1985, the Pacific Northwest Laboratory has been conducting a 
geohydrologic in<estigation of the area surrounding the 183-H Solar Evapo­
ration Basins (183-H Basins), located on the Hanford Site in southeastern 
Washington State. The purpose of this investigation is to achieve regula­
tory compliance with the applicable ground-water monitoring requirements of 

• the Resource Conservation and Recovery Act (RCRA} and the Washington 
Administrative Code (WAC). 

An assessment-level compliance monitoring project was established for 
the 183-H Basins because hazardous waste constituents were known to have 
entered the ground water beneath the facility. Three phases were defined for 
this project with work being concentrated in five areas: geology, hydrology, 
ground~water monitoring~ geochemistry, and ground-water modeling. 

These characterization activities have resulted in the definition of 
principal lithologic and hydrostratigraphic units. Ground-water monitoring 
results indicated a contamination peak, which occurred between April and 
August 1986. Further monitoring has shown that nitrate, sodium, gross alpha, 
and gross beta are the clearest indicators of ground-water contamination 
attributable to the 183-H Basins. In addition, the concentrations of these 
contaminants are affected by variations in Columbia River stage. Future 
studies will focus on continued ground-water monitoring throughout the clo· 
sure and post-closure periods for the 183-H Basins, sampling of the Columbia 
River and nearby ground-water springs, and soil sampling adjacent to the 
facility . 
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1.0 INTRODUCTION 

The RCRA Compliance Ground-Water Monitoring Project for the 183-H Solar 
Evaporation Basins (183-H Basins; see Figures 1 and 2) was implemented in 
June 1985. This project was designed as an assessment-level program for 
interim status facilities. The applicable monitoring requirements are des­
cribed in 40 Code of Federal Regulations (CFR) 264 and 265 (EPA 1984) and 
the WAC 173-303-645(8) (WDOE 1986a). A brief historical description of the 
project is provided below. The complete project plan is described in the 
Revised Ground-Water Monitoring Compliance Plan for the 183-H Solar 
Evaporation Basins (PNL 1986). 

1.1 PRE-1985 MONITORING PROGRAM 

Before June 1985, ground water in the 100-H Area had been monitored for 
several years on a routine basis as a part of the Hanford Ground-Water 

(183-H Basins) 
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Monitoring Project. A network of five wells (199-H3-1, 199-H4-3, 199-H4-4, 
199-H4-5, and 199-H4-6) was used by that project to monitor the unconfined 
aquifer. Another well, 199-H4-2, was drilled into basalt in 1952. Data from 
this well were used only for geohydrologic characterization activities. The 
locations of these six wells relative to the 183-H Basins and the general 
direction of ground-water flow are shown in Figure 2. 

Shortly after completion in 1974, sampling of Well 199-H4-3 began. Con­
tinued sampling and review of the analytical data accumulated through 1978 
revealed that nitrate and chromium levels in this well were increasing. 
Evaluation of the data indicated that Basin #1, which was the only basin in 
use at the time, was the apparent source of the ground-water contamination. 
As shown in Figures 3 and 4, the concentrations of nitrate and chromium in 
this well peaked in 1978. 

1.2 INTERIM STATUS MONITORING PROGRAM 

In February 1985, detailed plans for an interim status ground-water 
monitoring project for the 183-H Basins were developed. This facility­
specific effort was designed 1) to collect additi onal site-specific gee­
hydrologic data needed to more fully characterize the 100-H Area and support 
decisions concerning the monitoring network for the 183-H Basins, and 2) to 
conduct an expanded sampling and analysis effort to determine both the extent 
of contamination originating from the basins and the rate of contaminant 
movement . 

Three phases were defined for this project, with work concentrated in 
five areas: geology, hydrology, geochemistry, ground-water modeling, and 
ground-water monitor ing. Phase I of the project was initiated in June 1985 , 
with 1) the development of a sampling program for the existi ng wel l s , 2) the 
development of a ground-water flow model, and 3) the compilation of all 

• - available data into the Revised Ground-Water Monitoring Compliance Plan for 
the 1B3-H Solar Evaporation Basins (PNL 1986). In Phase II of the project, 
the sampling program was expanded with the installation of 16 well s (Fig-
ure 5) , and the Interim Characterization Report for t he Area Surrounding the 
183-H Basins (PNL 1987) was completed . Three additional wel l s were installed 

3 
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during Phase III (Figure 6) to characterize the areas to the north and south­
east of the 183-H Basins, and to further define the lateral distribution of 
contaminants in the upper part of the unconfined aquifer. This report con­
tains the most recent detailed information on this geohydrologic character­
ization of the area surrounding the 183-H Basins. Included are discussions 
of ground-water monitoring efforts before 1985, development of the interim 
status ground-water monitoring program, regional information on the Hanford 
Site, the operational history of the 183-H Basins, the geology and hydrology 
of the 100-H Area, descriptions of installation of the monitoring wells, and 
the design of the sampling program and interpretation of the results . 
Ground-water contaminants are tabled and discussed, and recommendations for 
further sampling plans are included. 
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2. 0 BACKGROUND 

This section of the report provides background information on the 
regional physiography and geohydrology of the Hanford Site. Descriptions of 
the 183-H Basins, waste management activities, and waste characterization are 
also included. 

2.1 REGIONAL PHYSIOGRAPHY AND GEOHYDROLOGY 

The Hanford Site is located in a semiarid region of south-central 
Washington State within the Pasco Basin (Figure 1). The site occupies an 
area of approximately 560 mi2 and is used for reactor and fuel processing 
operations, waste storage, and waste disposal. The adjacent lands to the 
west, north, and east are primar ily range and agricultural lands. The 
Tri-Cities (Richland, Kennewick, and Pasco) comprise the nearest population 
center and are located approximatel y 5 mi southeast of the Site. 

The Hanford Site overlies t he structural low point of the Pasco Basin 
and is bounded to the southwest, west, and north by large anticlinal ridges 
(Figure 7). These basaltic ridges trend to the east and southeast from the 
Cascade Mountains. The Site is bounded to the north and east by the Columbia 
River and Ringold bluffs and to t he south by the Yakima River. 

The elevations of the Hanford Site vary from 3583 ft above mean sea 
level (msl) on Rattlesnake Mount ain at the southwestern border of the Site to 
345 ft above msl in the southeast corner of the Site near the 300 Area. 

2.1.1 Climate of the Hanford Si te 

The climate of the Hanford Site is greatly affected by the Cascade Moun­
tains to the west (Stone et al. 1983). The site is located in the rain 
shadow formed by the mountains. The average annual precipitation on the 
Hanford Site ranges from less than 7 in. at the Hanford Meteorological 
Station near the 200 Areas to sli ghtly more than 15 in. atop Rattlesnake 
Mountain at the southwest border of the site (Gephart et al. 1979). More 
than 30% of this precipitation occurs in November, December, and January, 

9 
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with 38% of the precipitation from December to February occurring in the form 
of snow (Stone et al. 1983). 

The wind at the Hanford Site is controlled in a large part by the 
Cascade Range, which serves as a source of cold air drainage. With the added 
effects of topographic channeling, average hourly wind speeds in June can 
vary from 5 to 13 mi/h during the day. The hourly average wind speeds for 
days in January are about 6 mi/h. Temperatures at the Hanford Site can vary 
greatly, with winter minima ranging from -27• to +22•F and summer maxima 
ranging from 100· to 115•F (Stone et al. 1983). Winters are generally mild, 
and summers are hot. 

2.1.2 Geology of the Hanford Site 

The principal geologic units beneath the Hanford Site are, in ascending 
order : the Columbia River Basalt Group with interbeds of the Ellensburg 
Formation, the Ringold Formation, the Plio-Pleistocene Unit {early "Palouse'' 
soil), and the Hanford formation. Locally, Pleistocene/ Holocene alluvium, 
colluvium, and eolian deposits veneer the surface . A generalized geologic 
cross section of the Site is shown in Figure 8. A summary of the major 
stratigraphic units present in the Pasco Basin is shown in Figure 9. 

Columbia River Basalt Group -- The tholeiitic flood basalts of the Columbia 
River Basalt Group form the bedrock of the Pasco Basin. This thick sequence 
of basalt was formed between 6 and 17 million years before present (mybp) 
when large volumes of lava erupted from fissures in the southeastern portion 
of the Columbia Plateau. The Columbia River Basalt Group is subdivided into 
five formations (Ledgerwood et al. 1978; Swanson et al . 1979) and consists of 
more than 48 ,000 mi3 of basalt covering more than 59 ,900 mi2 . Beneath the 
Pasco Basin, this basalt sequence may be as much as 14 ,000 ft thick. Flows 
of the Columbia River Basalt Group are interbedded with and overlain by 
Miocene-Pliocene epiclastic and volcaniclastic sediments of the Ellensburg 

~.. Formation (Myers and Price et al. 1979) . 

Ringold Formation Following cessation of the Columbia River Basalt vol -
' canism, sediments of the Ringold Formation accumulated in the Pasco Basin. 
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These sediments were deposited between 8.5 and 3.7 mybp in a fluvial/flood 
plain environment (Myers and Price et al. 1979) to reach a thickness of more 
than 1200 ft. 

Within the Pasco Basin, the Ringold Formation has been classified into 
three stratigraphic section types (Tallman et al. 1981). Section type I, 
located throughout the central Pasco Basin, is subdivided into four textural 
units: 1) sand and gravel of the basal Ringold uni t; 2) clay, silt, and fine 
sand with minor gravel lenses of the lower Ringold unit; 3) occasionally 
cemented sand and gravel of the middle Ringold unit; and 4) silt and fine 
sand of the upper Ringold unit (Tallman et al. 1981). Section type II con­
sists of predominantly silt, sand, and clay with minor gravel lenses, and is 
found north and east of Gable Mountain. Section type III is composed of 
talus, slope wash, and sidestream deposits that occur along the flanks of 
anticlinal ridges and interfinger with the central basin deposits. The 
distribution of these section types is shown in Figure 10. 

Plio-Pleistocene Unit -- The Plio-Pleistocene unit overlies the Ringold 
Formation in the western part of the Hanford Site near the 200-West Area. 
This eolian silt and fine sand unit (referred to as the early "Palouse" soil) 
was deposited as reworked Ringold sediments. Relatively high caliche con­
tents are found in much of this unit. 

Hanford Formation --The Hanford formation lies unconformably on the eroded 
surface of the Ringold Formation, the Plio-Pleistocene unit, and, locally, 
the basalt bedrock. The Hanford formation consists of catastrophic flood 
sediments that were deposited when ice dams in western Montana and northern 
Idaho were breached, and massive volumes of water spilled abruptly across 
eastern and central Washington. The floods scoured the land surface, 
locally eroding the Ringold Formation, upper basalt flows , and interbeds. 
Thick sequences of sediments were deposited by several episodes of Pleisto­
cene flooding, with the last major flood sequence dated about 12,000 years 
before present (ybp) (Fecht et al. 1985). These sediments have locally been 
divided into two main facies, termed the "Pasco Gravels" facies and the 
"Touchet BedS 11 facies. The Pasco Gravels facies are composed of poorly 
sorted gravels and coarse sand indicative of a high-energy depositional 
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environment. The Touchet Beds facies consist of rhythmically bedded 
sequences of graded silt, sand, and minor gravel units (Myers and Price 
et al. 1979). These sediments are limited to areas where slack-water con­
ditions existed. Eolian sediments, consisting of loess, active and inactive 
sand dunes, alluvium, and colluvium, locally veneer the surface of the 
Hanford Site. 

2.1.3 Hydrology of the Hanford Site 

The primary surface-water features associated with the Hanford Site are 
the Columbia and Yakima rivers. Several surface ponds and ditches are pre­
sent onsite and are generally associated with reactor fuel and waste 
processing activities. 

Flow along the Hanford Reach of the Columbia River is controlled by 
Priest Rapids Dam. The average annual river flow in this area, based on 
65 years of records, is about 110,000 ft3;s . Large-scale flooding of the 
Columbia River has occurred in the past , but the likelihood of such flooding 
recurring has been reduced by the construction of several flood control/water 
storage dams upstream from the Site. Normal Columbia River elevations within 
the Site range from 394 ft above msl at the northwestern boundary of the Si te 
near Vernita to 341 ft above msl at the southeastern boundary of the Site 
near the 300 Area. 

Ground water beneath the Site occurs under both unconfined and confined 
conditions. The unconfined aquifer is contained predominantly within the 
silts, sands, and gravels of the Ringold Formation in the central Pasco 
Basin. To the north and east of Gable Mountain, the water table is found 
within the glaciofluvial sands and gravels of the Hanford formation . The 
basalt surface or, in some areas, the clay zones of the lower Ringold unit 
form the base of the unconfined aquifer. 

Sources of natural recharge to the unconfined aquifer are ra infall and 
run-off from the higher bordering elevations, water infiltrating from small 
ephemeral streams , and river water along influent reaches of the Yakima and 
Columbia rivers. From the recharge areas to the west, the unconfined ground 
water flows primarily eastward to the discharge areas along the Columbia 
Ri ver (Figure 11 ). The general eastward flow i s affected locall y by the 
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ground-water mounds beneath the 200 Areas, which are caused by artificial 
recharge from onsite disposal of cooling water. This artificial recharge to 
disposal sites accounts for most of the total recharge to the unconfined 
aquifer. 

The confined aquifers are contained within the sedimentary interbeds and 
interflow zones that occur between the dense basalt flows in the Columbia 
River Basalt Group. In some areas of the Hanford Site (i.e., Gable Mountain 
Pond), significant hydraulic communication occurs between the unconfined and 
confined aquifers as a result of erosional unconformities (Graham et al. 
1984). 

2.2 DESCRIPTION OF THE 183-H BASINS 

The 183-H Basins are located in the northern part of the Hanford Site in 
the 100-H Area (Figure 1}. This oval area encompasses approximately 
320 acres and is bordered on the northeastern side by the Columbia River. 
The 100-H Area is the site of a retired plutonium-production reactor, which 
is located near the center of the area. Figure 12 is a map of the 100-H Area 
showing the main facilities, including the 183-H Basins, which are in the 
northeastern part of the area between the reactor and the river. 

The 100-H Reactor began operating in October 1949 and was deactivated in 
April 1965 (ERDA 1975}. Since the shutdown of the reactor, activities in the 
100-H Area have been limited mainly to storage of mixed waste at the 183-H 
Basins. The retired facilities in the 100-H Area, including the reactor 
building and ancillary facilities, are slated for decommissioning. This 
effort is currently in progress. 

The 183-H facility consists of four separate concrete basins surrounded 
by an earthen berm. Figure 13 is a schematic cross section showing the 
facility's dimensions and relationship to the water table. Each basin con­
sists of a flocculator basin (shallow section) and a subsidence basin (deep 
section), as shown in the plan view of the facility in Figure 14. The con­
crete floor is 6 in. thick in the subsidence basin and 10 in. thick in the 
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flocculator basin. The concrete walls are 1 ft thick in the flocculator 
basin, and 2 ft thick at the bottom and 1 ft thi ck at the maximum fill level 
in the subsidence basin. 
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2.3 OPERATIONAL HISTORY OF THE 183-H BASINS 

From 1943 to 1964, the 183-H Basins were used as flocculator/subsidence 
basins for the 100-H water treatment plant. The basins were inactive until 
1973, when they were designated for use as evaporation basins for storage and 
treatment of waste solutions from the 300 Area fuel fabrication facility . At 
that time, the basins were modified by permanently plugging the drains with 
concrete and installing a pipeline for filling the basins (Greager 1982). 

Mixed wastes from the 300 Area fuel fabrication facilities were first 
discharged to basin #1 in June 1973. After 2 months of service, use of the 
basin was postponed for more than a year because of operational problems in 
the 300 Area. Use of basin #1 was resumed in January 1975, but was discon­
tinued again in August 1978, after nitrate contami nation)~ discovered in 
the ground water in well 199-H4-3J~ was attributed to seepage of wastes 
from this unlined basin (Figure 3). Basins #2 and #3 were prepared for use 
by coating the walls and floors with urethane. Basin #1 was permanently 
removed from service, and the liquid wastes were pumped to basins #2 and #3, 
leaving a sludge. Fill i ng of these two basins to capacity led to use of 
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basin #4 starting in late 1982. This basin was lined with butyl and hypalon 
(Greager 1982). 

Discharge of wastes to the 183-H Basins was discontinued in November 
1985, and the facility is now being decommissioned. These activities are 
being conducted in accordance with the closure requirements of the RCRA 
regulations. The decommissioning process began in July 1985, when the sludge 
from basin #1 was removed and the walls and floors were decontaminated with a 
high-pressure water spray. 

Removal of wastes from the remaining basins began in July 1986 with the 
transfer of liquid wastes from basin #2 into basins #3 and #4. Sludge from 
basin #2 was packaged into 55-gal painted carbon steel drums with 90-mil 
liners, and shipped to retrievable storage in the 200-West Area. Depth of 
wastes in each of these three basins before removal was 7 to 8 ft, for an 
estimated total of 620,000 gal of liquid and 36,000 ft3 of solid material. 
This work was completed in September 1986. The walls and floors of basin #2 
were cleaned with an air-water lance. A cement-mortar mixture was used to 
grout existing piping and patch the walls and floors. 

In October 1986, a 36-mil hypalon liner was installed in basin #2, and 
the liquid wastes from basins #3 and #4, approximately 498,800 gal, were then 
pumped into basin #2. Sludge from basin #3 was packaged into 55-gal galvan­
ized steel drums with 90-mil liners, and shipped to retrievable storage in 
the 200-West Area. A 36-mil hypalon liner was then installed in basin #3. 
This work was completed in October 1987. 

Plans for the remainder of the waste-removal process include removing 
the sludge from basin #4. The liquid wastes will then be distributed equally 
into basins #2 and #3 to evaporate or be disposed of offsite. 

2.4 WASTE CHARACTERIZATION 

The primary wastes discharged to the 183-H Basins were acid solutions 
(HN03, H2S04, HF, and H2Cr04) neutralized with sodium hydroxide (NaOH). 
These wastes were generated from routine operations in the 300 Area fuel 
fabrication facilities. Table 1 gives the quantities of selected materials 

22 

• 

. . ~ 

• • 



TABLE 1. Quantities of Selected Materials Discharged 
to the 183-H Basins in 1985 (Rokkan 1986) 

Material 

Ammonium ion 
Fluoride ion 
Nitrate ion 
Chromium 
Copper 
Manganese 
Sulfate 
Uranium 

pounds 

520 
27,000 

550,000 
90 

49,000 
200 

97,000 
440 

discharged to the basins for the period January 1 through November 8, 1985. 
These materials are also representative of waste solutions discharged before 
January 1, 1985. The annual discharge rate rose steadily to a maximum of 
369,000 gal in 1985 (Rokkan 1986). The total volume of routine waste dis­
charged to the 183-H Basins since 1973 was 2,542,000 gal. In November 1985, 
all shipments of waste to the 183-H Basins were halted. 

The neutralized chemical waste contained high concentrations of nitrate 
and copper resulting from the use of nitric acid in the copper stripping 
procedures used in the fuel fabrication process. Chromium wastes, including 
hexavalent chromium (Cr6+), were also discharged to the basin. Most of the 
hexavalent chromium was derived from the use of chromic acid in the fuel 
fabrication process. After 1983, hexavalent chromium was reduced to cr3+ 
before disposal to the basins. Two other minor sources of chromium were 
derived from the etching of stainless steel by a hydrofluoric/nitric acid 
bath (mostly cr3+) and from the disposal of approximately 300 gal/year of 
various industrial solutions (Greager 1982). 

Small quantities of other chemical wastes were also discharged to the 
183-H Basins on a nonroutine basis. These wastes were required to be non­
flammable, nonexplosive, and compatible with the fuel fabrication wastes 
before disposal was allowed. Constituents in these wastes included: 

• cadmium and cadmium compounds 
• copper and copper compounds 
• oxalic acid 
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• cyanide compounds 
• mercury compounds 
• barium perchlorate 
• hydrazine 
• chromium and chromium compounds 
• vanadium pentoxide 
• lead compounds 
• nickel and nickel compounds. 

Slurry samples from basin #1 and solution samples from basin #2 were 
collected and chemically characterized in October 1984 and November 1986, 
respectively. Characterization of these samples provided a detailed 
description of the wastes and identified potential ground-water contaminants 
associated with the 183-H Basins. 

2.4.1 Basin #1 Sampling 

Seven randomly selected samples, five inner and two outer (Figure 15}, 
were collected for analysis from basin #1 using core tubes driven into the 
waste. The waste material within the core tube was then frozen with liquid 
nitrogen before removal. This procedure allowed observation of the strati­
fication of each core. In general, the inner cores consisted of a hard crys­
talline surface layer, which softened into a high liquid content slurry; this 
was followed by another crystalline layer, then a thick black slurry to the 
bottom of the basin. The thickness of the inner cores ranged from approxi­
mately 14 to 28 in., depending on the sampling location. The slurry samples 
were separated into liquid and solid phases by centrifuging. Each phase was 
then submitted for chemical analysis (Vedder 1985}. 

The outer cores contained no liquid phase and consisted mostly of sodium 
sulfate with some bird droppings from swallows nesting in the basin. Similar 
analyses were performed on both the outer and inner samples. 
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FIGURE 15. Sample Locations for Basin #1 

The results of radiological and chemical analyses performed on the solid 
and liquid phases of the homogenized waste core material from basin #1, shown 
in Tables 2 and 3, respectively, indicate a wide variability in chemical com­
position among sampling locations. This variability is probably related to 
the operational history of the facility. As acidic solutions with various 
chemical constituents were neutralized with NaOH and discharged into the 
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TABLE 2. Characterization Results for the Solid 
Waste Fraction of the Basin #1 Slurry 

Samule Identification 
Comgonent Units __1:1_ .1.:2_ .l:ll I-13 I-15 

Na r. 23.5 20.3 18.8 19.5 17.7 
F- % 5.4 6.2 6.1 6.4 6.1 
No3- % 10.4 9.6 7.4 6.9 6.1 
so42- % 19.8 23.5 20.3 19.7 17.7 

' Cr ppm 930 1380 1450 1280 1380 
Cu % 12.6 12.8 12.7 11.2 10.0 
Fe % 0.2 0.23 0.28 0.29 0.3 

Mn ppm 1540 2130 2360 2190 2380 
Mo ppm 189 338 364 396 419 

Ni ppm 64 169 183 163 169 
s % 10.38 9.67 7.86 8.42 7.46 

Sn ppm 516 780 902 925 943 

u ppm 375 579 678 685 647 

Zr % 1. 90 3.43 3.55 3.32 3.85 
60co pCi/g 1.56 24.5 28.2 12.1 22.1 
137cs pCi/g <3.0 5.62 <3.3 <2.3 <2.8 
54Mn pCi/g <2.5 7.45 <2.7 <1.7 <2.5 
99Tc pCi/g <439 <39 <116 <90 <93 
234u pCi/g 6960 2920 9030 5470 5900 
235u pCi/g 454 216 602 409 401 
238u pCi/g 4940 2130 6390 3980 4170 

basin, several different chemical reactions occurred, resulting in the 
formation of precipitates both before and after disposal. The precipitates 

eventually settled to the bottom of the basin, forming several solid and 
slurry-like layers. In addition, the slurry samples from basin #1 were col-
lected after a 7-year period of inactivity. During this time, substantial 

. .. 

amounts of precipitates formed as solubility products were exceeded as a 

result of evaporation. - -. 
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TABLE 3. Characterization Results for the Liquid 
Waste Fract ion of the Basin #1 Slurry 

SamRle Identification 
Component Units I-2 I-5 I-12 I-13 1-15 

pH 9. 53 9.32 9.54 9.66 9.71 

Na ppm 130,000 134,000 92,000 92,000 86,000 

Br ppm 87.9 78 68.9 69.8 67 

• Cr ppm 53 85 60 63 60 

Cr(VI) ppm 50 81 57 60 54 

Cu ppm 520 560 360 170 180 .. 
Fe ppm <4.4 13 8 <4.4 <4.5 

K ppm 430 2,370 347 309 299 
Mn ppm <7.6 <9 .5 <8.4 <7.2 <7.9 

Mo ppm 11.9 11 9.4 <7.9 <7.6 

Ni ppm 17 19 15 17 16 
s ppm 3,600 9, 290 8,280 9, 270 10,170 
Sn ppm <5 .6 <5.3 <6.1 <5.9 <6.1 
u ppm 662 628 619 684 673 
Zr ppm 520 560 360 280 170 
F- ppm 2,700 2,700 4,100 5,100 5,100 
c1 - ppm 900 800 600 600 500 
No3- ppm 280,000 290,000 180,000 190,000 160,000 
so/- ppm 13 ,000 20,000 24,000 28,000 31,000 
60co pCi/L 473 <270 <180 <270 <180 
137cs pCi / L <90 <180 <135 <180 <135 
54Mn pC i/L <90 <180 <135 <180 <135 
99Tc pCi/L 8.90E+05 7.00E+05 7.88E+05 8 .68E+05 4.94E+05 
234u pCi/L 2. 68E+05 3.65E+05 2.38E+05 2.60E+05 2.36E+05 
235u pCi / L 1.89E+04 2.36E+04 1.66E+04 1.62E+04 1.67E+04 
23Bu .. - pCi/L 1.90E+05 2.64E+05 1.66E+05 1. 90E+05 1.69E+05 . 
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Comparisons of the slurry solid and slurry liquid concentrations for 
copper, sulfur, and zirconium; chromium, iron, manganese, and tin; and moly­
bdenum, nickel, and uranium are shown in Figures 16, 17, and 18, respectively. 
As shown in these figures, all elements listed, with the exception of uranium, 
had higher concentrations in the solid phase of the slurry than the liquid. 
These differences indicate that the so 1 ubil i ty product of compounds containing 
these elements had been exceeded and precipitates were formed. This also means 
the solids were in equilibrium with the liquid before the waste was removed. • 

The notably different behavior for uranium may be related to the complex 
chemistry involved with this element. Uranium, in the neutralized process 
waste, initially existed as a highly insoluble diuranate complex. Upon 
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exposure to atmospheric C02, the diuranate complex converts to a much more 
soluble uranium carbonate complex. Two different scenarios could be postu­
lated from this behavior. The first scenario assumes that all the diuranate 
complex has been converted to the carbonate complex and that the uranium is in 
equilibrium between the solid and liquid phases. If this is true, the uranium 
concentrations would probably not have increased much above the concentration 
in the slurry liquid. The second scenario assumes that the diuranate complex 
is still present in the solid phase and is slowly being converted to the 
carbonate complex. If this scenario is true, then the concentration of uranium 
in solution would continue to increase until all the diuranate complex is con­
verted to uranium carbonate and the uranium carbonate complex saturates the 
solution. Insufficient data are available to determine which scenario is more 
representative of the behavior in the basins. 

Based on the available chemical data, the constituent content of the 
solution that leaked from basin #I would probably approach the concentration 
of constituents in the liquid phase of the slurry shown in Table 3. 

2.4.2 Basin #2 Sampling 

Concentrations of chemical constituents found in the solution samples 
collected one foot below the surface from basin #2 in November I986 are shown 
in Table 4. As indicated in this table , the basin solution is predominantly 
a sodium nitrate solution (II3 ,000 ppm sodium and 260,000 ppm nitrate) . Two 
other solution components, fluoride and sulfate, contribute to the t otal anion 
composition with 2,200 ppm and 8,900 ppm, respectively. Furthermore, the solu­
tion had a pH of IO.S and a high total alkalinity, 2,700 ppm, calculated as 
calcium carbonate {Table 4}. 

Concentrations of chloride , chromium, copper , and potassium in the 
October I984 basin #I slurry liquid relative to the November I986 basin #2 
solution, shown in Figure I9, indicate that some constituents could exi st at 
significantly higher concentrations in the basins than those found in 
basin #2 . The concentrations of the constituents in the liquid phase of basin 
#1, which are the averages of the slurry samples, were significantly higher 
than the concentrations found in the basin #2 solution . 
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TABLE 4. Analytical Results for the Basin #2 
Solution (November 1986) 

Parameter Units Concentration 

pH 10.5 
Eh mV 290 
Al ppm 2 

As ppm <0.8 

B ppm 2 
Ba ppm 0.1 

.. Ca ppm 0.6 
Cd ppm <0.4 
Co ppm <0.1 
Cr ppm 8.3 
Cu ppm 4.1 
Fe ppm <0.5 
K ppm 160 
Li ppm 1.0 
Mg ppm 3.5 
Mn ppm <0.2 
Mo ppm 0.5 
Na ppm 113 '000 
Ni ppm 3.4 
p ppm <1.0 
Pb ppm <0.6 
Si ppm 10 
Sr ppm <2 
Zn ppm <2 
F- ppm 2,200 
Cl- ppm 200 

"' No2- ppm 600 
No3- ppm 260,000 

-
so4- ppm 8,900 
Alkalinity 
as Caco3 ppm 2,722 
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Given the analytical results from the wastes contained in basins #1 
and #2, the following constituents were present in sufficient quantities to 
be identified as potential ground-water contaminants associated with the 
183-H Basins: chromium, technetium, sodium, uranium, fluoride, nitrate, and 
sulfate. In addition, copper and nickel were identified; however, the use­
fulness of these two constituents was thought to depend on geochemical inter­
action (absorption) in the soil column and dilution factors in the ground 
water. These results were used in developing the sampling program to monitor 
for site-specific constituents. 
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3.0 GEOLOGY OF THE 100-H AREA 

The following discussion focuses on the principal lithologic units, dis­
tribution, and thicknesses of the geologic formations beneath the 100-H Area. 
Specific interpretation of the lithologic units is based on geologic sample 
descriptions, geophysical logs, and sediment analyses from the 100-H Area 
wells, the generalized stratigraphy of the Pasco Basin (Figure 9} and a top­
of-basalt map (Myers and Price et al. 1979}. Textural divisions, derived 
from ternary diagrams (Figure 20), were chosen from the sieve data and corre­
lated with sample descriptions and geophysical logs. Well construction dia­
grams, lithologic diagrams, and geophysical logs for the 100-H Area wells 
are contained in Appendix A. 

Three major stratigraphic formations were encountered during drilling 
operations at the 100-H Area. They are, in ascending order: the Saddle 
Mountains Basalt Formation, the Ringold Formation, and the Hanford formation. 
Figure 21 is a generalized geologic column for the 100-H Area, showing the 
order, principal lithologic units, average elevation, and relative degree of 
consolidation of these formations. Table 5 lists the general lithologic 
characteristics for each formation. Figure 22 is a fence diagram illustrat­
ing the three-dimensional distribution and stratigraphic correlations between 
the formations of the 100-H Area. Figure 23 shows the locations of six cross 
sections. The detailed cross sections, both parallel and perpendicular to 
ground-water flow, are included in Figures 24 through 26. A discussion of 
each stratigraphic formation follows. Further references to depth in this 
discussion are given in feet below land surface, with elevation in feet above 
msl in parentheses. 

3.1 SADDLE MOUNTAINS BASALT FORMATION 

The Saddle Mountains Basalt Formation is the uppermost formation of the 
Columbia River Basalt Group underlying the 100-H Area. The Saddle Mountains 
Basalt Formation was encountered in Well 199-H4-15C at a depth of 314 ft 
(91 ft above msl). Geologic samples were characterized as dark-grey and 
black to very dark-brown basalt mixed with increasing amounts of yellowish­
brown and rust-colored clay with depth. Basalt density appeared to decrease 
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TABLE 5. General Characteristics of the Geo 1 og ic formations Beneath the 100-H Area 

Formation Uni t/14rober Texture Sorting Mineralogy Color HCL Reaction Consot idation 

Hanford Silty Sandy SOX Gravel Poor Basaltic, Quartz-Rich, Gray, Black, and None to Unconsolidated 

formation Gravel 40X Sand ar:d MetamorJ:ilic Brown Strong 

10X Silt 

Ringold Gravelly Silty SX Gravel Poor Quartz-Rich and Basaltic Reddish Brown Strong Unconsolidated 

Formation Sand 70X Sard with Caliche to Slightly 

20X Sit t Consolidated 

SX Clay 

Silty Sand 75X Sard lolell Quartz-Rich and Basaltic Reddish Brown, Slight to Slightly 

1SX Silt with Caliche Yellowish Brown, Strong Consolidated to 

lOX Clay and Brown ConsolI dated 

Sit ty Clayey SOX Sand Uell Quartz-Rich with Caliche Yellow, Green, Slight to Consol !dated 

Sand to Sandy 25X Sit t Blue, Brown, end Strong to Yell 

Silty Clay 25X Clay Black Consolidated 
w 
Ol 

Saddle Elej:ilant 80X Basalt Basaltic Dark Grey, Black, Dense 

Mountains Mountain 20X Clay and Very Dark 

Basalt Brown 

lnterflow Ash, Gravel, 

Zone Sand, Silt 
and Clay 

EleP,ant Basalt 

Mountain 
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with depth, as indicated by a faster drill rate, increased clay content, and 
finer drill cuttings. No structural features such as fractures, folds, or 
faults were noted during drilling operations. 

Well 199-H4-2 was drilled into basalt in April 1952. Basalt was noted 
from a depth of 355 ft (64 ft above msl) to 370 ft (49 ft above msl) and 
again at 381 ft {38ft above msl), but no further descriptive comments were 
found in the drilling log . An interflow zone containing ash, gravel, sand, 
silt, and clay-sized material was described from a depth of 370 ft (49 ft 
above msl) to 381 ft (38ft above msl). 

Myers and Price et al. (1979} indicate that the topmost {youngest} 
basalt flow in the 100-H Area is the Elephant Mountain Member of the Saddle 
Mountains Basalt Formation. X-ray fluorescence analysis of basalt chips 
{Table 6) from 355 ft and 385 ft in Well 199-H4-2 and 324 to 325 ft in Well 
199-H4-15C confirm the chemical type as Elephant Mountain. This basalt mem­
ber was extruded from feeder dikes in southeast Washington approximately 
10.5 mybp, near the end of the Columbia River Basalt volcanism. Myers and 
Price et al. (1979) also indicate that this member consists of two flows and 
that both the upper and lower flows are present beneath the 100-H Area. It 
is further suggested that the lower flow may be as much as 100 ft thick. 
Drilling logs from Well 199-H4-2 indicate that the upper flow may be at least 
20ft thick. Figure 27, the top-of-basalt map, shows that the Elephant 
Mountain Member dips to the south and southwest directly beneath the 100-H 
Area. This dip reflects the gently sloping attitude of the northern limb of 
the Wahluke syncline. 

3.2 RINGOLD FORMATION 

The Saddle Mountains Basalt Formation is overlain by the Ringold 
Formati on. The Ringold Formation consists predominantly of sands, silts, and 
clays, with minor amounts of gravel. Tallman et al. (1981) describe these 
sediments as being section type II of the Ringold Formation. The upper por­
tion of the Ringold Formation outcrops along the prominent White Bluffs that 
form the eastern bank of the Columbia River, across from the 100-H Area. 
Myers and Price (1981) suggest that the Ringold sediments were deposited in a 
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TABLE 6. X-Ray Fluorescence Analysis of Basalt Chips from 
Two 100-H Area Wells 

Well No.: 199-H4-2 199-H4-15C 199-H4-2 
Depth: 355 ft Below 324 - 325 ft Below 385 ft Below 

Land Surface Land Surface Land Surface 
Analysis Date: February 21, 1987 February 21, 1987 January 15, 1988 
Chemical Type: Elephant Mountain Elephant Mountain Elephant Mountain 

Chemical Chemica 1 Chemical 
Element Composition Composition Composition 
Compound (wt%) (wt%) (wt%) 

Si02 50.58 49.83 52.00 
Al203 13.25 13.27 13.39 
Ti02 3.825 3.855 3.426 
Fe2o3 15.78 16.44 13.08 
MnO 0.190 0.177 0.209 
CaO 9.22 9.06 9.34 
MgO 3.52 3.96 4.20 
K20 0.73 0.63 1.16 
Na2o 2.12 2.03 2.66 

P2os 0.566 0.571 0.540 
Ni 0.0018 0.0016 0.0007 
Cr 0.0044 0.0022 0.0036 
Sc 0.0037 0.0030 0.0036 
v 0.0471 0.0476 0.0414 
Ba 0.0627 0.0443 0.0501 
Rb 0.0021 0.0022 0.0027 
Sr 0.0279 0.0276 0.0257 
Zr 0.0262 0.0267 0.0237 
v 0.0054 0.0051 0.0046 
Nb 0.0024 0.0025 0.0027 
Ga 0.0023 0.0023 0.0025 • 
Cu 0.0044 0.0009 0.0028 
Zn 0.0168 0.0152 0.0146 .. 
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FIGURE 27. Top-of-Basalt Map (contours in feet above msl; modified 
from Myers and Price et al. 1979) 
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fluvial/floodplain environment between 8.5 and 3.7 mybp. The Ringold sedi­
ments in this portion of the Pasco Basin are further described as a flood­
plain-overbank stratigraphic section type (Myers and Price 1g81). 

The Ringold Formation was partially or fully penetrated in all the 100-H 
wells with the exception of Wells 199-H4-4 and 199-H4-6. Geologic sample 
descriptions, geophysical logs, and sediment analyses from Wells 199-H3-2C, 
199-H4-2, 199-H4-12C, and 199-H4-15C resulted in the subdivision of the 
Ringold Formation into three principal lithologic units. These units are, 
in ascending order: 1) silty clayey sand to sandy silty clay, 2) silty 
sand, and 3) gravelly silty sand. 

3.2.1 Silty Clayey Sand to Sandy Silty Clay Unit 

The silty clayey sand to sandy silty clay unit within the Ringold 
Formation was encountered in two wells, 199-H4-15C at a depth of 212 ft (193 
ft above msl) and 199-H4-2 at 249ft (170ft above msl). This unit typically 
consists of 50% sand, 25% silt, and 25% clay, with minor amounts of gravel 
and caliche noted near the top of the basalt. The unit was further char­
acterized as well sorted, quartz rich, and consolidated to well consolidated. 
The fine materials reacted slightly in 10% hydrochloric acid {HCl), whereas 
the caliche strongly effervesced. Color changes were frequent within this 
unit, including yellow, green, blue, brown, and black. This unit is approxi­
mately 100 ft thick and appears to slope to the south and southwest at the 
same rate as the basalt. 

3.2.2 Silty Sand Unit 

The silty clayey sand to sandy silty clay is overlain by a well-sorted 
silty sand unit. The contacts in Wells 199-H4-15C and 199-H4-2 were 84 ft 
{321 ft above msl) and 100 ft (319 ft above msl}, respectively. This unit 
was partially penetrated at a depth of 84ft (332 ft above msl} in Well 
199-H3-2C and 72 ft (338ft above msl) in Well 199-H4-12C. This unit con­
sists of 75% sand, 15% silt, and 10% clay. Several lenses of fine sand, 
slightly gravelly silty sand, and sandy silt were noted in the individual 
wells. The sediments were both quartz rich and basaltic, with some caliche 
present. The colors are reddish-brown, yellowish-brown, and brown. The fine 
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materials reacted slightly in 10% HCl, whereas the caliche strongly effer­
vesced. This unit is approximately 145 ft thick. 

3.2.3 Gravelly Silty Sand Unit 

The gravelly silty sand forms the top of the Ringold Formation and was 
partially or fully penetrated in all but two of the 100-H Area wells. This 
unit was poorly sorted, consisting of 5% gravel, 70% sand, 20% silt, and 5% 
clay. The sediments were both quartz-rich and basaltic, with increased 
amounts of caliche present. The unit was further characterized as reddish­
brown and unconsolidated to slightly consolidated. The gravelly silty sand 
is approximately 35 ft thick. The top of this unit is an erosional uncon­
formity, with peak elevations located to the east and northeast of the 183-H 
Basins (Figure 28). 

3.3 HANFORD FORMATION 

The Ringold Formation is overlain by a composite of unconsolidated and 
poorly sorted sediments, which comprise the Hanford formation. These sur­
ficial sediments were characterized as a silty sandy gravel, although texture 
and mineralogy varied significantly between wells. The sediments contained a 
mixture of boulders, cobbles, pebbles, sand, and silt. Backfill materials, 
silt and sand pipe linings, and coal fly ash were noted on the surface and at 
depths to 30 ft . The backfill materials were often indistinguishable from 
the in situ gravels and sands. As a result, the Hanford formation is treated 
as a single silty sandy gravel unit. 

The silty sandy gravel consists of SO% gravel, 40% sand, and 10% silt. 
The gravels are composed of mainly subrounded to rounded basaltic clasts with 
some quartz-rich and metamorphic clasts present. The silts and sands were 
described as grey, black, and brown quartz-rich and basaltic grains. The 
grains were angular to subangular and ranged from very coarse to very fine 

4 sand. Calcium carbonate depos i ts were noted on several clasts and effer­
vesced strongly in 10% HC1 . The reaction of the sands varied from none to 

~ slight. Lenses of gravelly sand and medium sand were noted in Wells 
199-H4-ll and 199-H4-13; however , no cross-borehole correlations were evi­
dent. The Hanford formation i s approximately 65 ft thick at the 100-H Area. 
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The topography of the 100-H Area has been severely modified by past 
operational and waste management activities and no geomorphic features other 
than the present Columbia River channel can be identified (Figure 29) • 
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FIGURE 29 . Aerial Photograph of the 100-H Area 
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4.0 HYDROLOGY OF THE 100-H AREA 

The following discussion focuses on the principal hydrostratigraphic 
units beneath the 100-H Area. Specific interpretation of the hydrostrati­
graphic uni ts is based on geologic sample descriptions, geophysical logs, 
sediment analyses, water level measurements, and aquifer testing results. 

Five principal hydrostratigraphic units were encountered beneath the 
100-H Area. They are, in ascending order: 1) a lower confined aquifer 
(within the Saddle Mountains Basalt Formation), 2) an upper confined aquifer 

• (within the silty clayey sand to sandy silty clay unit of the Ringold 
Formation), 3) the silty sand and gravelly silty sand units of the Ringold 
Formation, 4) the saturated sediments of the Hanford formation, and 5) the 
unsaturated sediments of the Hanford formation. Figure 30 is a generalized 
hydrostratigraphic column for the 100-H Area . 

• 

4.1 LOWER CONFINED AQUIFER 

The lower confined aquifer occurs within the uppermost basalt flow of 
the Saddle Mountains Basalt Formation and was penetrated in two wells, 
199-H4-2 and 199-H4-15C. Piezometer (P) in Well 199-H4-15C was completed 
from 325 to 327 ft in a water-bearing zone (318 to 330 ft) within the basalt. 
This piezometer has a water level higher than land surface and is capped to 
prevent it from flowing. The upper portion of the basalt (314 to 318 ft) 
contains no water and appears to be the confining layer for this aquifer. 
Well 199-H4-2 also penetrates this aquifer and has a water level above land 
surface. 

4.2 UpPER CONFINED AQUIFER 

The upper confined aquifer occurs within the silty clayey sand to sandy 
silty clay unit of the Ringold Formation . The water level in this aquifer is 
monitored in Well l99-H4-15C (Q} at a depth of 295 to 297 ft. Before May 
1987, t his water level indicated a difference in hydraulic head of approxi­
mately 30 ft greater than the water table , as shown in the hydrographs for 
cluster Wells 199-H4-15A, 199-H4-l5B, and 199-H4- 15C (Figure 31). However, 
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FIGURE 31. Hydrographs for Wells l99-H4-15A, 199-H4-15B, and 199-H4-15C 

testing of piezometers (Q) and (R) in May 1987 may have altered the integrity 
of the bentonite seals adjacent to their screened intervals. Cloudy water 
noted at the surface following testing was assumed to be a result of well 
development. The hydrographs in Figure 31 indicate that piezometer (Q) has 
lost approximately 15 ft of hydraulic head and piezometer (R) has lost 
approximately 3 ft of hydraulic head. Piezometer (R) has reached equilibrium 
with Well s 199-H4-15A, 199-H4-15B, and l99-H4-15C (S). 

The large vertical separation and seals between these screened intervals 
were thought to have provided sufficient protection from hydraulic intercon ­
nection prior to testing. The annulus around the piezometers may reseal with 
time as the silty clayey sand to sandy silty clay and silty sand units settle 
through lithostatic pressure. Observation of the piezometers for several 
years may be necessary to determine if this process is occurring. 

The upper portion of the silty clayey sand to sandy silty clay unit of 
the Ringold Formation (approximately 80 ft) is considered the confining layer 
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for the upper confined aquifer. Vertical hydraulic conductivities were cal­
culated using a falling head analysis (Klute 1986) from split-spoon samples 
collected in the Ringold Formation. Table 7 shows the results of these 
analyses. The sample collected within the upper portion of the silty clayey 
sand to sandy silty clay unit (275 to 277 ft) yielded a vertical horizontal 
conductivity of 1.0 E-04 ft/day. Slug testing of piezometer {Q) yielded a 
horizontal hydraulic conductivity of 1.4 E-01 ft/day (Table 8). 

4.3 SILTY SAND AND GRAVELLY SILTY SAND UNITS 

The silty sand and gravelly silty sand units of the Ringold Formation 
are monitored in Wells 199-H3-2C (100 to 110ft), 199-H4-12C (72 to 82ft), 
199-H4-15C (R) (195 to 197 ft), and 199-H4-15C (S) (78 to 80 ft). The water 
level in piezometer (R) before testing in May 1987 indicated an upward hyd­
raulic gradient approximately 3ft greater than the water table (Figure 31). 
The water level in piezometer (S) has remained nearly identical to Wells 
199-H4-ISA and 199-H4-l5B {Figure 31). 

The hydrographs for cluster Wells 199-H3-2A, 199-H3-28, and 199-H3-2C 
are shown in Figure 32. Wells 199-H3-2A and 199-H3-2B are completed in the 
Hanford formation. The water levels for these wells are nearly identical. 

The hydrographs for cluster Wells 199-H4-12A, 199-H4-12B, and 199-H4-12C 
are shown in Figure 33. Wells 199-H4-12A and 199-H4-l2B are completed in the 
Hanford formation. The water levels for these wells are nearly identical. 

Two split-spoon samples were collected from within the silty sand and 
gravelly silty sand units. Vertical hydraulic conductivity values of 

TABLE 7. Vertical Hydraulic Conductivity Values for Split-Spoon Samples 

Hydraulic 
Conductivity 

Well DeQth (ft) (ftLda~l 

199-H4-l2C 125 - 127 1.5 E-02 
199-H4-1SC 120 122 2.9 E-03 
199-H4-15C 275 - 277 1.0 E-04 
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TABLE 8. Summary of Aquifer Testing Results 

Length 

Screened Hydrostra· of Water Specific: 

Inter11al Geologic tigraJttic:<•> ColUJn T Value<•> IC Value<•> Capacity 

Well Ho. (ft) Formation Unit <ft) (ft2tday) (ft/day> Cgal/d/ft) 

199·H3-2A 36· 51 Hanford Une Aq 10 19,000 1,900 n.1 

199·H3·ZB 50 - 55 Hanford Une Aq 15 600 100 3.1 

199·H3· 2C 100 - 110 Ringold Ss&GSS 70 390 39 1.2 

199-114·7 38- 53 Hanford Une Aq 10 690(b) 70(b) 3.1 

199-114·8 38- 48 Hanford UncAq 4 No Test No Test No Test 

199-114·9 36· 46 Hanford Une Aq 3 No Test No Test No Test 

199-114-10 23 · 38 Hanford Une Aq 10 53,500 5,900 69.6 

199-114·11 38· 58 Hanford Une Aq 11 1,070 70 9.6 

199·114·12A 33 • 48 Hanford Une Aq 10 2,670 210 10.7 

199-114·128 45 - 50 Hanford Une Aq 13 635 50 1.5 

199·H4·12C n- 82 Ringold Ss&GSS 43 620 60 1.9 

100·114·13 37 - 52 Hanford Unc: Aq 10 4,240 420 5.7 

199-114·14 38- 53 Hanford Unc Aq 4(b) 1,050 250(C) 6.1 

199·H4·15A 27 - 42 Hanford Unc Aq 10 2,340 200 10.0 

199-H4·15B 37 - 42 Hanford Unc Aq 12 5,530 460 4.1 

199-H4·15C(S) 78· 80 Ringold Ss&GSS 50 No Test No Test Ho Test 

199·H4·15C(Il) 194 • 196 Ringold Ss&GSS 160 1, 760 350 

199·H4·15C(Q) 295 - 297 Ringold Uj::p Con Aq 293 0.7 0.14 

199·H4·15C(P) 325 - 327 Ringold l ow Con Aq 327 No Test No Test No Test 

199·114-16 43 - 58 Hanford Une Aq 10 2,200 220 10.2 

199-114· 17 35 - 45 Hanford Une Aq 4 No Test No Test No Test 

199·H4-18 40 - 50 Hanford Unc Aq 7 550 80 2.6 

~ 

(a) Unc Aq :a Unconfined Aqui fer~ Ss&GSS • S i l ty Sard & G ra~~e ll y Silty Sand: Upp Con Aq = Upper Confined Aqu i fer; 
Low Con Aq • Lower Confined Aquifer; T = Transmissi11ity; K =Hydraulic Conductillity. 

(b) This number is an estimate. .. 
(C:) A hydraul i e conducti 11i tY 11alue cwld not be reliably calculated at t his well because the test dewatered a 

highly transmissi~~e zone of indeterminate thickness in the uwer porti on of the well bore. 
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1.5 E-2 ft/day and 2.9 E-3 ft/day were measured for the 125- to 127-ft sample 
in Well 199-H4-12C and from 120 to 122 ft in Well 199-H4-15C, respectively 
(Table 7). Slug testing of piezometer {R} resulted in a horizontal hydraulic 
conductivity of 350ft/day (Table 8). 

Although water level measurements indicate a hydraulic connection 
between the silty sand and gravelly silty sand units of the Ringold Formation 
and the overlying unconfined aquifer within the Hanford formation, a perme­
ability contrast appears to exist at the contact between these formations. 
This contrast in permeability is indicated by I) higher silt and clay con­
tents in the Ringold Formation {Table 5), 2) lower bailing yields in the 
Ringold Formation during well construction, 3} aquifer testing in the Hanford 
formation, which produced only minor hydraulic effects in the Ringold For­
mation, 4) generally lower hydraulic conductivities and transmissivities 
in the Ringold Formation (Figures 34 through 37), and 5) generally lower 
concentrations of contaminants in the Ringold Formation. 

4.4 SATURATED SEDIMENTS OF THE HANFORD FORMATION 

The unconfined aquifer occurs within the Hanford formation and is moni­
tored in the remaining 16 wells. This aquifer ranges in thickness from 3 to 
15 ft. This variation in thickness results from the erosional unconformity 
at the contact between the Hanford and Ringold Formations (Figure 28) and the 
variation of the water table. The water table is typically located 30 to 
50 ft below land surface at the 100-H Area. 

Ground-water flow in the 100-H Area is generally northeast and east 
toward the Columbia River (Figure 1). Water levels are measured in the wells 
twice monthly, using a graduated steel tape. Continuous head measurements 
are collected with transducers in Wells 199-H4-4 and 199-H4-5. All water 
level measurements are subtracted from the surveyed casing elevations to 
determine water table elevations. 
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Columbia River level data are collected from the Hanford Generating 
Plant at the 100-N Area. River-stage values at the 100-H Area are then 
assumed to increase at the same rate as those measured at the 100-N Area . 
A set time lag is used to adjust for the distance between the areas . 

In Figure 38, the derived 100-H Area river level data are plotted with 
the water level measurements taken at the 100-H Area wells. The wells are 
plotted relative to their distance from the river. Changes in water table 
elevation in all wells correspond to changes in river stage, and those wells 
located nearest the river show the greatest changes in water level. Because 
the unconfined aquifer is hydraulically connected to the Columbia River, 
ground-water flow direction also is affected by the river level . 

The fluctuations of the Columbia River are controlled immediately up­
stream of the Hanford Site by the Priest Rapids Dam, which is part of the 
Columbia Basin Water Project. An operational utilization plan, developed by 
the U.S. Army Corps of Engineers each year before June 30 for the forthcoming 
year, administers the water releases and river levels in the system. 

Water table maps for the unconfined aquifer corresponding to low (Sep­
tember 1987), mean (December 1986), and high (May 1987) Columbia River stages 
for September 1986 through September 1987 are shown in Figures 39, 40 , 
and 41, respectively. As indicated by the maps, ground-water flow is gener­
ally northeast and east toward the river . The highest water table gradient 
across the site, 0.0008 ft/ ft (Figure 39) , occurs during low river stage, and 
conversely , the lowest gradient, 0.0005 ft/ft (Figure 41), occurs at the high 
river stage . During periods of high stage, such as depicted in Figure 41, 
the hydraulic gradient to the river is reversed temporarily all the way to 
the 183-H Basins as water from the Columbia River infiltrates the unconfined 
aquifer as bank storage . 

The variability in aquifer testing results for the unconfined aquifer , 
given in Table 8, indicates that this aquifer is heterogeneous at the 100-H 
Area. The locations of aquifer tests with corresponding hydraulic conduc­
tivity and transmissivity estimates are shown in Figures 35 and 37 , 
respectively . 
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4.5 UNSATURATED SEQ!ME~TS QF TH~ HANFORD FORMATION 

The unsaturated sediments of the Hanford formation extend from the land 
surface to approximately 30 to 50 ft below land surface. These sediments are 
a composite of unconsolidated and poorly sorted boulders, cobbles, pebbles, 
sand, and silt. Table 9 lists the field moisture contents and moisture con­
tents at selected pressures, respectively, for the Phase II and III wells. 
These samples were collected with a drive barrel above the water table . 
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TA~LE 2. Field Moisture Contents and Water Retention Characteristics 
for the Phase II and Ill Wells 

Field Water Wster Retention (wtlll 
Well No, Depth (ft) tQn~eot {wt%) 0.1 bar Q.J b0r l.Q b0r 

199-H3-2A 4 - 5 1.15 6.44 3.44 2.34 
199-H3-2A 9 - 10 1.24 9.75 6.20 3.40 
199-H3-2A 14 - 15 1.41 11.33 8.18 4.72 
199-H3-2A 19 - 20 1.18 10.78 7.82 4.54 
199-H3-2A 24 - 25 1.80 5.11 3.12 1.94 
l99-H3-2A 29 - 30 1.56 9.29 5.91 3.98 • 199-H3-2A 39 - 40 1.71 11.08 6.73 4.64 

199-H3-2B 4 - 5 2.20 12.99 5.63 3.82 
199-H3-28 9 - 10 1.19 8.73 5.07 2. 71 
199·H3-2B 14 - 15 1.56 12.10 8.89 5.71 
199-H3-2B 19 - 20 1.44 11.59 7.05 3.81 
199-H3-2B 24 - 25 13.48 6.47 5. 26 
199-H3-2B 29 - 30 13.63 4.80 4.94 
199-H3-2B 34 - 35 18.00 8.29 5.96 
199-H3-2B 39 - 40 26.96 21.31 3.94 

I99-H3-2C 3 - 5 1.39 11.19 7.87 5.13 
199-H3-2C 9 - 10 0.83 10.16 6.92 4.29 
199-H3-2C 14 - 15 1.32 11.57 8.70 5.28 
199-H3-2C 19 - 20 1.31 11.86 8.49 4.69 
199-H3-2C 24 - 25 1.73 12.98 9.63 4.80 
199-H3-2C 29 - 30 1.56 9.85 5.97 3 .17 
199-H3-2C 34 - 35 1.56 11.57 8.78 4.10 
199-H3-2C 39 - 40 4.23 13.07 10.38 6.36 

199-H4-7 4 - 5 2.67 7.33 4.49 4.15 
199-H4-7 8 - 10 2.92 7.82 3.83 3.67 
199-H4-7 14 - 15 3.81 6.32 5.59 5.59 
199-H4-7 19 - 20 4.44 10.93 9.87 6.89 
199-H4-7 24 - 25 I. 76 9.13 3.20 4.22 
I99-H4-7 29 - 30 1.99 12.16 6. 71 5.94 
199-H4-7 34 - 35 1.64 13. 21 8.18 7.85 
199-H4-7 39 - 40 2.31 13.57 9.79 6.88 

199-H4-8 5 - 6 4.98 10.12 6.30 6.14 
I99-H4-8 9 - 10 !.60 6. 71 5.25 2.28 
199-H4-8 14 - 15 !.57 7.83 6.63 3.41 
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TABLE 9. (contd) 

Fleld Water Water R~tention (wt%) 
Well tlg. Ogptb {ftl Cgptent (wt%) Q.l bar g.3 bar 1.0 bar 

199-H4-8 19 - 20 !.56 9.26 6.27 3.73 
199-H4-8 24 . 25 1.65 7.91 6.08 2.70 
199-H4-8 29 . 30 1.76 9. 27 7.36 3. 71 
199-H4-8 34 . 35 1.94 12.33 11.88 3.90 
199-H4-8 39 . 40 !.69 9.69 7.69 3.79 
199-H4·8 44 . 45 4.54 8.81 7 .IS 4.04 

• 
199-H4-9 4 - 5 8.77 17.06 7.98 6.36 
199-H4·9 10 3.44 12.94 6.17 5.24 
199-H4·9 14 . 15 6.84 10.05 6.36 6.06 
199-H4-9 !9 - 20 6.54 11.68 7.12 6.55 
!99-H4-9 24 . 25 3.83 10.79 6.16 5 .18 
199-H4-9 29 . 30 !.58 11.36 9.66 6.01 
199-H4-9 35 - 36 !.57 14.91 12.36 7.71 
199-H4·9 40 2.15 7.49 6.61 3.68 

!99-H4-IO 5 . 6 8.35 11.87 S.29 5.37 
199-H4-IO 9 - 10 2.37 7.36 3.17 2.83 
199-H4-10 IS · 16 2.37 9. 57 6.42 4.84 
199-H4-10 19 . 20 1.37 9.11 5.69 4.21 
!99-H4-10 24 . 25 2.47 9.3S 5.49 4.45 
I99-H4-10 29 . 30 3.03 10.17 7.02 5.91 

!99-H4-Il 4 - 5 7.35 9.41 6.45 4.01 
199-H4-Il 9 . 10 2. 97 9.65 6.21 3. 51 
199-H4-Il 14 · IS 1.69 5.21 3.96 2.54 
199-H4-11 19 . 20 2.24 4.61 6.25 2.39 
199-H4-ll 24 - 25 1.99 14.22 7.74 3.03 
!99-H4-Il 29 . 30 2.78 15.30 7.76 2.88 
199·H4·11 34 - 35 3.08 8.91 6.04 4.04 
199-H4·11 39 . 40 2.76 11.74 9.13 5.02 
199-H4-Il 44 - 45 3.60 10.55 5.22 4.31 

!99·H4·12A 4 . 5 3.56 II. 27 5.68 3.98 
l99-H4·12A 9 - 10 I. 76 7.27 4.59 1.92 
199·H4-12A 14 . 15 2.67 9.14 6.04 4.19 
199-H4-12A 19 . 20 2.07 8.44 9.87 2.82 
199-H4·12A 24 . 25 1. 73 9.67 6.20 3.04 
l99-H4-12A 29 . 30 2.04 9.62 6.69 3.34 
199-H4·12A 34 - 35 3.00 11.91 7.52 4.72 
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TABLE 9. (contd) 

Field Water ~iltgr RgUntiQn (wt?<l 
Well No. DgQtb {ft) ~ontgnt (wtl;) 0,1 bar Q.3 bar I.Q bet 

l99-H4-12B 4 - 5 1.99 14.63 8.55 3.38 
199-H4-l2B 9 - 10 1.59 9.61 5.98 2.95 
199-H4-12B 14 - 15 I. 75 12.00 6.96 4.34 
!99-H4-12B 19 - 20 1.55 11.24 6.32 4.04 
199-H4-12B 24 - 25 1.94 12.87 6.86 3.63 
199-H4-12B 29 - 30 1.90 10.84 6.61 4.49 
!99-H4-12B 34 - 35 2.47 16.84 9.54 5.09 • 

199-H4·12C 5 !.57 16.86 7.78 3.80 
199-H4-12C 10 1.62 18.06 7.18 3.11 
199-H4-12C 14 - 15 I. 78 21.03 9.02 3.11 
199·H4-12C 19 - 20 1.95 21.22 I 1.47 3. 24 
199-H4-12C 24 - 25 2.20 9.46 5.48 3.42 
199-H4-12C 29 - 30 1.38 9.26 5.71 3.98 
!99-H4-12C 34 - 35 2.47 10.54 7.64 5.32 

!99-H4-!3 4 - 5 3.26 8.49 5.80 4.49 
199-H4-13 9 - 10 10.70 11.99 8.52 6.00 
!99-H4·13 14 • 15 5.89 10.74 7.32 6.02 
199-H4-13 19 - 20 6.19 9.96 7.04 6.05 
199-H4-13 24 - 25 2.27 8.48 3.59 2.40 
199-H4-13 29 - 30 2.91 5.45 3.12 2.47 
199-H4-13 34 - 35 2.83 8.05 3.08 3.64 
199-H4-13 39 - 40 2.54 8.34 2.20 3.67 

!99-H4-14 4 - 5 15.31 8.12 5.14 
199-H4-14 9 - 10 12.23 9.91 6.51 
199-H4-14 14 - 15 11.87 5.44 5.82 
199-H4-14 19 - 20 24.23 19.37 6.34 
199-H4-14 24 - 25 13.19 10.84 6.64 
199-H4-14 29 - 30 16.63 11.83 7.39 
199-H4-14 34 - 35 12.41 9.15 5.91 
199-H4-14 39 - 40 14.22 10.48 6.75 

199-H4-15A 4 - 5 2.20 11.57 6.49 3.77 
I99-H4-15A 9 - 10 2.10 10.69 6.50 3. 77 
199-H4-!5A 14 - 15 9. 75 7.92 4.30 
!99-H4-15A 19 - 20 14.53 10.74 6.94 
199-H4·15A 24 - 25 16.03 11.49 7.84 
199-H4-15A 29 - 30 18.04 13.49 9.83 
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TABLE 9. (contd) 

Field Water !{a~gr RetentiQn (w~%l 
We]] No. O~gtb (ftl ~ontent {wtllil 0.1 ~ar Q,3 bg( ).g !lar 

l99-H4-15B 4 . 5 3.99 10.04 5.86 4.49 
199-H4-!5B 9 - 10 11.49 7.65 5.6! 
!99-H4-15B 14 - 15 16.79 11.66 8.98 
199-H4-15B 19 - 20 !7 .19 12.39 8.56 
199-H4-15B 24 - 25 18.85 13.90 9.98 
!99-H4-!5B 29 - 30 21.53 15.28 9.86 

199-H4-15C 3 - 5 7.05 16.!8 11.34 7.49 
199-H4-15C 9 - 10 2.17 11.62 7.48 5.02 
199-H4-15C 14 - 15 1.96 10.28 6.80 4.06 
199-H4-15C 19 - 20 3.61 10.11 6.62 3.91 
199-H4-15C 24 - 25 3.39 II. 76 8.98 5.57 
199-H4-15C 29 - 30 2.36 9.55 6. 78 3.95 

199-H4-16 4 - 5 3.06 15.27 8.45 6.06 
199-H4-16 9 - 10 1.14 6.16 3.71 2.13 
199-H4-16 14 - 15 1.37 13.30 7.26 5.02 
199-H4-l6 19 - 20 1.25 8.46 4.84 3.28 
199-H4-16 24 - 25 1.30 10.11 6.76 5.17 
199-H4-16 29 - 30 1.32 8.45 4.96 4.17 
!99-H4-16 34 - 35 !.29 12.27 7.92 5.32 
199-H4-16 39 . 40 1.41 10.41 6.13 3.69 
199-H4-16 44 - 45 1.44 11.89 7.30 4.39 

199-H4-17 4 - 5 3.68 17.88 7.33 5.59 
199-H4-17 9 - 0 3.20 12.96 6.38 5.04 
199-H4-17 14 - 15 1.87 12.02 5.83 4.19 

199-H4-18 4 - 5 2.49 14.34 10.29 6.48 
199-H4-18 9 - 10 1.46 13.18 7.93 4.91 
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5.0 Q~StRIETJQN OF TtlE WELL INSTAlLATiON AND 
GEQHVDROLOG!C CHABA~TERIZATION EEfOBT 

This section of the report provides information on the details of well 
design and construction, field methods employed during construction, and well 
locations. 

• 5.1 DETAilS Of WEll DESIGN AND ;;ONSTBU~TIQN 

The monitoring wells at the 100-H Area can be divided into three groups 
based on construction design: I) wells constructed with perforated carbon 
steel casing, 2) wells constructed with carbon steel casing and stainless 
steel screen, and 3) wells constructed with stainless steel casing and 
screen. All the wells were installed using the cable-tool drilling method. 
Completion data for these wells are given in Table 10. Construction dia­
grams, lithologic diagrams, and geophysical logs for each well are contained 
in Appendix A. 

5.1.1 ~ells Installed Before 1985 

Wells !99-H3-1 and l99-H4-3 were constructed with 8-in. and 6-in. per­
forated carbon steel casing, respectively. Well 199-H3-l was installed 
upgradient of the 183-H Basins in 1960 as part of a sitewide network to 
monitor tritium and nitrate in the ground water at the Hanford Site. The 
well is perforated from 29 to 74 ft. Well 199-H4-3 was installed directly 
downgradient from the 183-H Basins in 1974 and is perforated from 34 to 
55 ft. Both these wells are designed to monitor the top of the unconfined 
aquifer. Initial depths to water were 45ft in Well 199-H3-l and 39ft in 
Well 199-H4-3. In 1987, concrete pads and protective steel posts were 
installed around both these wells to prevent pooling of water and to protect 
the surface casing. 

Wells 199-H4-4, 199-H4-5, and !99-H4-6 were installed in 1983 for the 
specific purpose of monitoring the 183-H Basins. These wells were con­
structed with carbon steel casing and telescoping stainless steel screen. 
The wells are screened in the upper portion of the unconfined aquifer, from 
33 to 43 ft, 32 to 42ft, and 39 to 49ft, respect;vely. Initial depths to 
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TABLE )q. Completion Oata for the 100-H Area Wells 

0£12!h HU(a) tlytlrQstrati ~ 
cooplet!Ofl ,, 

" of Screened ''~'I II<<! ~ Qat.~ Bottoo(a) .J!!:!ttC._ lnterval Unit b Coordinates 

Qr:isirn!l M<mirorirg Uelts 

19'NI3·1 08·00-60 Carbon S:tce\ Perforated 75 45 29-7'4 tine,. H 94994.3 w 40052.<1 
199-}!,~3 05~00·74 Carbon Steet Perforated " 39 34-55 Unc Aq N 96372.3 \1 39079.7 
199-t\4·4 1)6·00·83 Carbon Steel Staint<"Ss 50 36 13·43 !k>C Aq lot 96356.3 IJ 38684.8 
1~·H,·5 05·00-83 Carbon Steet Stainless "' 36 32-42 ""'"' N 96638.7 'II 39064.5 
199·1!4·6 05·00·83 CarOOn Steel Stainless " 41 39·49 Unc Aq II 96472:.9 IJ 40245.0 

Phase ! 1 IJe t! s 

199·1!3-2A 11·04-86 Stalniess Stl:linless 51 41 36·51 "''"' lot 9601fl.6- \1 40117.0 
199-rl3·28 11-14·86 Stainless Stainte~s " 40.5 50·55 LJneAq N 96041.9 w 40104.9 
199-~3·2C 10-15·86 Stalntes.s Stainless 110 " 100-HO Ss&GSS lil 96019.4 w 40092.5 
199·(14·7 09·22·86 Stalnlesa Staintese " 43 38-53 ""'"' N 96'79,0 ill 39526.7 
199,HI..·8 09-1H).S Stllln!etts stainlt-$s 48 44 ,._,. 

"''"' il 96Sa0.0 w 39341.1 
199-114·9 09-24-86 Staihle.sa Stain1ei.S ,. 43 36·46 ""'"' II 96488.3 ill 39136.2 
199-1!4-10 09·22·86 Stalntesa Stainless ,. ,. 

'"'" """' N 9734a.6 \1 39449.1 
199·HI.·11 10-10·86 Stain lets Stainless " 43 38-53 """Aq N 9594).7 ill 3'8419 .8 
199-H4·12A 11·04-86 Stainless Stainless "' 

,. 33·48 "'''" "' 96549.5 \1 38854.0 
199·H4-128 11·11-86 StsfnleJ>S Stainless '" 37 45-50 ""'"' II 96568.1 w 38869.6 

" 199·H4·12C 11Hl3·a6 Stainlttss Stainless "" 36 7>-11> 5$&GSS N %572.8 \1 30043.3 .. 
199·h4-13 1H!0·86 Stainless Staini~s " 42 37·52 ""'"' N 95!i06.3 \1 38166.9 
199-.H4 -14 12·05-86 Stainless stelnt•ss " 43 38-53 """' N 96024.8 w 39529.2 
t99·H4•15A 11·11·86 Stainless Staintess 42 32 27-42 ""'"' N 97012.0 \139197,0 
199·1'14·158 11·19·86 Stainless Stainless "' 30 37·42 u~"' N 91032.2 \1 39212.3 
1 99·114·15((1>) (C) 10•29-86 Stainless Stainless 327 Flowing 325~327 low Con Aq ti 97033.5 w l91li5.8 
199~H4·15C(O)(e) 10~29·136 Stainless Stainless m 0.25 295·297 Upp con Aq N 9703l.S 1,1 :W18S.8 
199·»4-15C{R)(C) 10·29·86 St<Jintess Stainless 1% ,., .5 194-196 Ss&{lSS ll 97033.5 \1 39185.8 
199·H4·15C(S)(C) 10-29-.86 Stelnless Stainless "' 3JJ.5 78-80 SS&GSS N 97033.5 w 39185.8 

fhas2 Ill Uel\$ 

199~114·16 04·30·87 Stainless Stainless 5?.5 48.5 42.5-57.5 UnGon Aq N 95496.0 1,1 38945.8 
i99·1i4·17 05·08-87 Stainte~>S Stainless " 41.5 35·45 ""'"'"" ti 96961,0 l,f 39607,7 
199·H4 18 05·26·87 Stain leu Stainless 51 " '0·50 '"""'"' N 96036.8 w 381ID.2 

(a) 1\(l depths are given In feet relative to lard s.a-face. 
(b) Unc Aq = Unconfir.ed Aq.llfer; SS&C.SS"' Silty Sand & C.ravel!y Sitty Sand; Uf=P C-on Aq"' Upper Confined AqJifer; 

low Con A.q,. low.cr- Confined Aquifer. 
{C) Plez.oT(lters. 
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water were 36 ft in Well 199-H4-4, 36 ft in Well 199-H4-5, and 41 ft in Well 
l99-H4-6. A cement seal, extending from the ground surface down to a depth 
of approximately 20 ft, was placed around the outside of the carbon steel 
casing. In 1987, concrete pads and protective steel posts were installed 
around each of these wells to prevent pooling of water and to protect the 
surface casing. 

5.1.2 fhase II Wells 

In 1986, the monitoring network was expanded with the addition of 
16 wells, including seven single shallow wells and three clusters consisting 
of three wells each (shallow, intermediate, and deep). The cluster wells are 
located approximately 25 ft apart in a triangular arrangement. The Phase I! 
wells were constructed and completed in accordance with RCRA and WAC regu­
lations in 40 CFR 265, WAC 173-160, and WAC 173-303-645(8} (CFR 1987; 
WDOE 1986a,b) and the specifications contained in the Interim Character­
iZitign ReRgrt for the Area Surrounding the !Si-H Bisios (PNL 1987). Some 
modifications to the original well designs and locations were made in 
response to the initial data collected during the drilling of the deep wells. 
The modifications and general construction information are addressed in the 
following discussion. 

All the Phase II wells, with the exception of 199-H4-!5C, were con­
structed with 6-in. type 304 stainless steel casing and screen. Sand filter 
packs were placed around each screened interval, and the annulus was sealed 
with bentonite pellets, bentonite slurry (below the water table}, granular 
bentonite {above the water tab1e)l and concrete. A concrete pad and pro~ 
tective steel posts were placed around each well to prevent pooling of water 
and to protect the surface casing. 

The deep wells within each cluster {!99·H3-2C, 199-H4·12C, and 
l99-H4-15C) were the first to be drilled in Phase !!. This strategy allowed 

~ for the definition of significant geohydrologic units and anticipation of 
geologic conditions at the remaining well locations. The planned completion 
zone within the Ringold Formation, a gravel unit noted on the drilling log of 
Well 199-H4-2, was not encountered upon drilling to 220 ft in ~ells l99-H4-12C 
and 199-H4·15C, and 155ft in Well l99-H3-2C. Therefore, alternate 
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completion strategies based on the drilling logs and geophysical logs were 
chosen for Wells !99-H3-2C, !99-H4-12C, and 199-H4-15C. 

Well l99-H4-15C was continued into the top of basalt to fully char­
acterize the suprabasalt geology. The well was completed with four 2-in. 
piezometers: (P), set from 325 to 327 ft within the Saddle Mountains Basalt; 
(Q), set from 295 to 297 ft within the silty clayey sand to sandy silty clay 
unit of the Ringold Formation; {R), set from 194 to 196ft within the silty 
sand unit of the Ringold Formation; and (S), set from 78 to 80ft within the 
gravelly silty sand unit of the Ringold Formation. The piezometers were con­
structed with 2-in.-diameter stainless steel casing and screen. Sand filter 
packs were placed around each 20~slot screen. The interval between piezo~ 
meters {P) and (Q) was sealed with bentonite pellets and neat cement. All 
other intervals between piezometers were sealed with bentonite slurry and 
bentonite pellets. A hall valve and pressure gauge were installed on piezo· 
meter {P) to prevent it from flowing. 

Water-bearing zones within the Ringold Formation were chosen for com· 
pletion of Wells 199-H3-2C and !99·H4-12C. Well !99-H4-J2C was completed 
within the gravelly silty sand unit of the Ringold Formation at a depth of 72 
to 82 ft. The well was backfilled from 220 to 82 ft with a bentonite slurry 
seal, bentonite pellet seal, and artificial sand pack. A sand filter pack 
was placed around the screened interval, and the annulus was sealed with 
bentonite pellets 1 bentonite slurry, granular bentonite, and concrete. The 
well was completed with a 10-slot stainless steel screen. 

Well 199-H3-2C was completed within the gravelly silty sand unit of the 
Ringold Formation at a depth of 100 to 110 ft. The well was backfilled from 
!55 ft to 110ft with a bentonite slurry seal, bentonite pellet seal, and 
artificial sand pack. A sand filter pack was placed around the screened 
interval, and the annulus was sealed with bentonite pellets, bentonite 
slurry, granular bentonite 1 and concrete. The well was completed with a 
l0-s1ot stainless steel screen. 

The intermediate depth cluster wells (199-H3-2B, !99-H4-!2B, and 
l99-H4-15B) were completed at the top of the Ringold Formation to monitor the 
lower portion of the unconfined aquifer. The wells were completed at 50 to 
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55 ft, 45 to 50 ft, and 37 to 42 ft, respectively. The actual completion 
intervals were shallower than the anticipated depths of approximately 60 ft 
because of an erosional unconformity between the Ringold and Hanford 
Formations. The wells were completed with 20-slot stainless steel screens. 
Initial depths to water were 40.5 ft for Well !99-H3-2B, 37 ft for Well 
l99-H4-l2B, and 30 ft for Well l99-H4-l5B. 

The single shallow wells (199-H4-7, l99-H4·S, l99·H4-9, 199-H4-!0, 
l99-H4-ll, 199-H4-13, and l99-H4-l4) and shallow cluster wells (199-H3-2A, 
l99-H4-12A, and l99-H4-l5A) were completed in the upper portion of the uncon­
fined aquifer. The shallowest of these, Well l99-H4-l0, was completed from 
23 to 38 ft; the deepest of these, Wells l99-H4-ll and l99-H4-l4, were com­
pleted from 38 to 53 ft. All but two of the shallow wells were completed 
with 15-ft sections of 20-slot screen. Wells 199-H4-8 and 199-H4-9 were 
completed with 10-ft sections of 20-slot screen because of their short water 
columns. Initial depths to water for the shallow wells ranged from 29 to 
44 ft. 

5.1.3 Phase Ill Wells 

Three additional shallow wells, 199-H4-J5, J99-H4-l7, and l99-H4-18, 
were installed during Phase III to further characterize the area to the north 
and southeast of the 183-H Basins. These wells were completed at 42.5 to 
57.5 ft, 35 to 45ft, and 40 to 50ft, respectively. Initial depths to water 
ranged from 41.5 to 48.5 ft. Well specifications and installation protocol 
for these wells were the same as those used for the single shallow and shal­
low cluster wells in Phase 11. 

5.2 FJELD METHODS 

Geologic samples were collected at 5-ft intervals and when changes in 
formation appeared during drilling operations. Soil moisture samples were 
collected above the water table when drilling with a drive barrel. Each 
sample was characterized by the well site geologist and recorded on a 
drilling log. 

Selected lithologic samples were analyzed in the PNL Soils Laboratory 
for the following parameters: 1) grain-size distributiont 2) soil moisture 
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content, 3) soil moisture retention, 4} bulk density, 5} bulk porosity, and 
6) hydraulic conductivity. Samples were selected for these tests as follows: 

• Grain-size distribution was performed on all samples. 

• Soil moisture content and soil moisture retention were performed on 
all drive-barrel samples collected above the water table. 

• Bulk density was performed on six to eight samples from Wells 
199-H3·2C, 199·H4-12C, and 199-H4-15C. 

• Bulk porosity was calculated for the bulk density samples. 

• Hydraulic conductivity was performed on a total of three split· 
spoon samples from Wells 199-H4-12C and 199-H4-15C. 

Results from these analyses have been incorporated into the discussions 
in "Geology of the lOO~H Area," Section 3.0, and "Hydrology of the !00-H 
Area." Section 4.0. 

Wells 199-H3-1, 199-H4-3, 199-H4-4, 199-H4-5, and 199-H4-6 were gao­
physically logged in 1986 with natural gamma and neutron probes. These two 
logs and a density log were run in each of the Phase II and III wells upon 
completion of drilling. The temperature probe was used in Well 199-H4·15C to 
help locate the top of the bentonite slurry seals during completion. The 
natural gamma, neutron, and density logs for each well are shown in 
Appendix A. 

Aquifer tests were performed on selected wells during installation and 
on most other wells after completion. The methods used and results obtained 
are summarized in Table 8. 

5.3 ~ELL LO~AIIONS 

Twenty-five wells are currently located in the !00-H Area (Figure 2). 
Hanford Site coordinates for the wells are provided in Table 10. Well 
199-H4-2 was used only for geohydrologic characterization and is capped to 
prevent it from flowing. Well 199-H4-JSC has been dedicated to hydraulic 
head measurements. The remaining 23 ground-water monitoring wells comprise 
the ground-water sampling network for the 183-H Basins. 
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The following ground-water monitoring wells are located hydraulically 
upgradient of and directly within the flow related to the 183-H Basins: 

199-H3-ZA 
199-H3-ZB 

199-H3-2C 
199-H4-6 

199-H4-7 
199-H4-14 

The following ground-water monitoring wells are located hydraulically 
downgradient of and directly within the flow related to the 183-H Basins: 

l99-H4-3 
l99-H4-4 
199-H4-5 

l99-H4-9 
J99-H4-ll 
199-H4-l2A 

l99-H4-12B 
l99-H4-12C 
199-H4-18 

The following ground-water monitoring wells are not located within the 
flow directly related to the 183-H Basins: 

l99-H3-l 
l99-H4-8 
l99-H4-l0 

l99-H4-l3 
199-H4-l5A 
199-H4-15B 

199-H4-16 
199-H4-l7 

The point of compliance for the 183-H Basins is Well 199-H4-3 (Fig-
ure 2). This well is located approximately 75ft downgradient of the facil­
ity and has shown the highest concentrations of contaminants attributable to 
the 183-H Basins. 
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6.0 SAMPLING ANQ ANALYSIS PbAN 

6.1 SAMPLING SCHEDULE 

Ground-water sampling for hazardous waste constituents was initiated on 
a monthly basis in June 1985 for the five wells in the original monitoring 
network (Figure 2). lhis frequency was chosen to define the seasonal vari­
ability expected in the analytical data resulting from the proximity of the 
183-H Basins and the wells to the Columbia River. On completion, the 
Phase II and Ill wells were added to the monthly sampling schedule. Wells 
!99-H3·2C, 199·H4-7, 199·H4-8, 199-H4·10, 199·H4-ll, and 199·H4·12C were 
initially sampled in December 1986. Wells l99-H3-2A, l99-H4-9, and 
199-H4·15A were initially sampled in January 1987. lhe remaining Phase I! 
wells (199-H3·2B, 199-H4·12A, J99-H4·128, 199-H4·13, 199·H4-14, and 
l99-H4-15B) were added to the sampling network in February 1987. Well 
199·H4-16 was initially sampled in May 1987, and Wells 199-H4·17 and 
!99-H4-18 were initially sampled in June 1987. 

The sampling schedule for Fiscal Year {FY) 1988 is shown in Table 11. 
Sample collection for Wells 199-H3-l, l99·H4-5, and 199-H4·6 is now conducted 
on a quarterly basis. Monthly sampling of the Phase II and Ill wells will 
continue for at least 1 year after initial sampling. Those wells which are 
not located hydraulically downgradient of and directly within the flow 
related to the 183-H Basins {199-H3-ZA, !99·H3-2B, 199-H3-2C, !99·H4-7, 
199-H4-B, l99-H4-10, 199-ll4-13, J99-H4-J4, 199·H4·15A, !99·H4·!58, 199-H4·16, 
and 199-H4-l7) will then be sampled quarterly through the end of FY 1988. 

lhe proposed sampling schedule for the period beyond FY 1988 (extending 
through the closure and post-closure periods) is based on analytical results 
obtained to date. Both the number of wells to be sampled and the sampling 
frequency are subject to change, pending results of future characterization 
activities at the facility. Beginning in FY 1989. Wells 199-H3·2A, 199-H4-3, 
199·H4-4, 199-H4·5. l99·H4·5, !99-H4·9, 199-H4·12A, 199-H4-128, 199-H4·12C, 
and 199-H4-1B will be sampled on a quarterly basis until closure activities 
commence and during the post-closure period. Sampling of these wells will 
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TABLE II· FY 1988 Sampling Schedule for the 100-H Area Wells 

W~ll !L N(a) !L ;L L M... A- !I ;L .;! A L 
199-H3-1 X X X X 
199-H3-2A X X X X X 
I99-H3-2B X X X X X 
!99-H3-2C X X X X 
199-H4-3 X X X X X X X X X X X 
!99-H4-4 X X X X X X X X X X X 
199-H4-5 X X X X 
199-H4-6 X X X X 
199-H4-7 X X X X 
l99-H4-8 X X X X 
199-H4-9 X X X X X X X X X X X 
199-H4-10 X X X X 
199-H4-ll X X X X X X X X X X X 
199-H4-12A X X X X X X X X X X X 

l99-H4-l2B X X X X X X X X X X X 

199-H4-l2C X X X X X X X X X X X 

199-H4-13 X X X X X 
199-H4-14 X X X X X 
199-H4-15A X X X X X 
!99-H4-15B X X X X X 
!99-H4-16 X X X X X X X 
199-H4-17 X X X X X X X X 

199·H4-18 X X X X X X X X X X X 
TOTALS 20 19 10 10 23 10 9 21 8 8 23 - !61 

(a) Per verbal direction from DOE-RL, sampling of all wells in the 100-H Area 
was suspended during November 1987. 

increase to a monthly frequency during closure activities. Sampling of the 
remaining 13 wells will be conducted on an annual basls. The schedule for 
closure of the 183-H Basins is shown in Figure 42. 
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6.2 SAMPLE ANALYSGS 

The standard list of analyses currently being conducted on the 
100-H Area ground-water samples is given in Table 12. These analyses include 
the primary drinking water standards (OWS), water quality parameters, con· 
tamination indicators, and specific dangerous waste constituents known to 
have been discharged to the 183·H Basins. Table 12 also contains information 
on the bottle types used for collection, sample preser~ation techniques, ana­
lytical methods, and detection limits for each of the constituents. Addi­
tional dangerous waste constituents listed in the WAC 173-303-9905 are 
analyzed on a quarterly basis at the point of compliance, Well 199·H4-3, and 
Well 199-H3-I. The WAC 173-303-9905 constituent list may change pending the 
Washington State Department of Ecology (WOOE) adoption of 40 CFR 264 and 270 
Appendix IX. As particular analyses become obsolete for characterization 
and/or modeling activities, they will be deleted, unless mandated by 
regulations. 

Proposed sample analyses to be cOnducted on the 100-H Area ground-water 
samples for the period beyond FY 1988 (extending through the closure and 
post-closure periods} are listed in Table 13. These analyses and frequencies 
are based on current results and are subject to change in the types of con­
stituents and frequency analyzed~ pending future characterization activities 
at the facility. 

6.3 QUALITY CONTROL 

A Quality Control (QC) Program for the Ground-Water Monitoring Project 
at the 183-H Basins was established to document the quality of the analytical 
results being produced by the primary analytical laboratory, United States 
Testing Company (UST). This program features submission of blind standards, 
replicates, and blanks, as well as investigation of problems and follow-up 
with corrective actions. Selected field samples are also analyzed by inde­
pendent laboratories to verify the analytical results. UST participates in 
interlaboratory comparisons and U.S. Environmental Protection Agency- (EPA-) 
sponsored Performance Studies. UST performs and reports the results of 
routine internal QC procedures and corrective actions. 
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TABLE 12. Standard List of Analyses for the 100-H Area Ground-Water Samples 

coH«tion aM DetKtim 

J¢ID$tj t!J!!lt Pttr>(lh:!lt jgn(a' b) MethO!:W(C) L£rn.it H~'l.tll <d) 

ICP Metal¥ 

Bariua 6 

Ct!cRiun 2 
thromh.cn 10 

Silver 10 
• ...,, ... ,,. 

Klcket 10 

"""'' 1', illiOs to pit < 2 sw~646, #60tO 10 

Vanadiun ' Ahninua 150 .... .,.,. 5 
i'otnss !1.111 100 ,,,., 30 
Calt::ll..lll 50 
line 5 

Arsenic P, HNOs to Pl < 2 S\1-846, 17060 5 

~rcvry G, 1iH0:J to ptl < 2 SW-846, ffl470 0.1 

seteniUII P, I!~ to pH< 2 S'ohS46, ffl40 5 

""' P, ~ topH<2 Sii-846, 1114Z1 3 

n;(e} 

Nitrate 

) 
500 

Sulfate 500 
Ftwrlde P, None (f) 500 
Olloridre 500 
Phool'ilate 1000 

Totat Ol'g81'1ic G, H2S04 to pH « 2 Slol-846, 19020 "" Halogen 1!\o helidspa<;:e 

Total Organfc G, ~P04 to pH < 2 Std. Methods 1000 
<:ubon '"" 

Total C&rb:ln G, None Std. Methods 1000 

"" 
Am'tffii 1111 I oo G, 112so4 to pll < 2 Std. Method$ 50 

#417 A·E 
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TABLE 12. (contd) 

Colleet ion ar-.:1 Oeteeticn 

COnstituent Preserveti~(a.b) Jfethoc:h (c) !.lmit {mb)(d} 

""""'' '·""" Si/~&46. #&140 10 

P!§tfs.;i*:J! 

Erdrin } 
0.1 

ttetho:tychlor .. - sw-846, #13080 3 

l(l~4!nt' 
• 

Lindane (4 isomert) 0.1 

H£rbiddts 

2,4·0 l G, None SW·846, #8150 2 
2,5.5-TP $it~x 2 

'Jph:!!llt; Clt:Sf!)jCS (yoA) 

Tetrachlorcmethane 5 
Methylethyl lCetoroe 10 
1, 1~ 1· TrkhtorQethnne 5 

1, 1,2-Trichloroethane 5 
1,1,2-Trichloroethane 0, NO h¢ad!lpace. su-846, #8240 5 

Tetraehloroethene ' Xylene {O,P) , 
)(ytene (M} 5 

Methylene Chloride 10 

Chloroform 5 

Hexone :0 

Radiun P, IINOJ to pH < 2 EPA Method 1 f::Cl/L 

""'·' EPA/6001'·80-032 
(Krieger 1950) 

:::ross ALFh& P, IINIJ:s to~< 2 EPA Kethtrl 4 pCi/L 

EPAJ680/4·75·001 

( Jdloo 1975) 

Cross Seta P, HN!J:s to pH < 2 EPA Method 8 pCl/l 

EPA/650/4-75-001 
{Johns 1975) • 
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TABlE 12. ( contd) 

Ctn~tittu!nt 

P, ~ to pH < 2 

Tedlnetfun-99 P, tiN0:3 to PI < 2 

fatal Dissolved SOlids P. trone 

Co~ifol'tl BBCteria .. -
pH (tab) P, Nooe 

Tenperature Field Mfll:Surement 

S;::>ecifi-c Car;:;k.>etaru:e Field Measurement 

'" field Measurement 

(a) P "' P\astfc:; G " Glass. 

(b) AU Sal'lfltes wiU be cooled to 4 "c on coU~tetfon. 

Cot Leetlon llt'ld 
!!ttlrom(t;) 

Fluoreft!tric 
(hexooe 

exua.ctim) 

Std. ttethods 

117."' 
std. Methods -
Std. Hf:thods 
0423 

(c) COOstltoents grouped t096ther are anaLyzed by the S!Vftt ll'ethod. 
!d) DeteetiM I imit units el',cept where lndfC<lt«l. 

(e) It"' Ion Chroma't09rad\y. 
(f) Bas(«;! 01'1 EPA-60C/4-84·:l17 {O'Dell et aL 19a4). 

6. 4 SAMPLING PUMPS 

Oeteetion 
limft !ptli:I}Cd) 

4 pCi/L 

15 pCill 

Dedicated sampling pumps have been installed in each well. Each of the 
five wells in the original monitoring network has an electric submersible 
pump for purging the well and collecting samples that are analyzed for non­
volatile constituents and a bladder pump for collecting samples that are 
analyzed for volatile, semivolatile, and other organic chemicals. 

In September 1985, investigations by the manufacturer(•) confirmed the 
existence of low levels of chlorinated hydrocarbon contaminants in a shipment 

(a) Q.E.~. Environmental Systems, Inc., Ann Arbor, Michigan. 
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TABLE 13. Proposed Schedule and Sample Analyses fof 
Future 100-H Area Ground-Water Samples a 

Cgnstitueot(b) 
FY 1989 Closure Period Post-Closure 

Frequency Frequenc;,y Perjod Fr~guenc~ 

Nitrate (!C) Quarterly Monthly Quarterly 

Chromium (!CP) Quarterly Monthly Quarterly 

Gross Alpha Quarterly Monthly Quarterly 

Gross Beta Quarterly Monthly Quarterly 

Uranium (UChem) Quarterly Monthly Quarterly 

Technetium Quarterly Monthly Quarterly 

TOX Quarterly Monthly Quarterly 

Alkalinity Quarterly Monthly Quarterly 

pH Quarterly Monthly Quarterly 

99Q5(c) Annually Annually Annually 
on point-of- on point-of- on point-of-
compliance compliance compliance 
well only well only well only 

(a) Analysis for 9905 constituents will only be conducted for Well !99-H4-3. 
Analysis for the remaining constituents will be conducted for Wells 
199-H3-2A, 199-114-3, !99-H4-4, !99-H4-5, 199-114-6, !99-H4-9, 199-H4-!2A, 
!99-H4-12B, 199-H4-JZC, and 199-H4-18 per this schedule. All other 
wells will be sampled annually for non-9905 constituents. 

(b) 

(c) 

IC = Ion Chromatography; ICP = Inductively Coupled Plasma; UChem = 
Chemical Analysis for Uranium. 
The 9905 constituent list may change pending WDOE's adoption of 
40 CFR 264 and 270, Appendix IX. 

of bladder pumps used at the Hanford Site. Further investigation determined 
that none of the pumps used in the 100-H Area were from the affected 
shipment. 

Piston-actuated sampling pumps have been installed in all Phase II and 
Ill sampling wells. These pumps are used for both purging and sampling. 
Table 10 provides information on the pump intake settings and +nitial depths 
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to water for all of the wells. Additional information on the pump types, 
materials} and intake settings is given in Appendix A. 

6.5 S~PLE COLLECTION 

Ground-water samples are collected on a routine basis in 23 wells sur­
rounding the !83-H Basins. The samples are collected by teams of two trained 
Senior Environmental Radiation Protection Technologists (SERPTs). Hazardous 
materials sampling procedures have been developed and specifically designed 
to ensure the integrity of these samples. These procedures include pump 
operation, borehole purging 1 field measurements {water levels, temperature, 
specific conductance, and pH}~ sample collection. sample preservation and 
shipment, and chain of custody. A brief summary of these procedures follows. 

Water level measurements are taken each time a well is sampled, before 
purging. These depth~to-water measurements are taken from the designated 
measuring point on the top of the well casing using a graduated steel tape. 
The procedure is then repeated until two steel tape measurements agree within 
±0,05 ft. The well is purged following the sample collection procedure cor· 
responding to the type of dedicated pump(s) installed in the well. The purge 
time is calculated based on the volume of water within the well and the pump 
discharge rate. 

A minimum of three borehole volumes of water is removed from each we11 
to ensure that the sample collected is representative of the water in the 
aquifer surrounding the well. Temperature, conductivity, and pH measurements 
are taken during purging of the well and just before sample collection. Mea­
surements taken during purging are used to help ensure that the well bore has 
been sufficiently evacuated as indicated by stabilization of these three 
parameters. The temperature is considered stable when two consecutive meaM 
surements agree within O.Z¢C. Conductivity 1s considered stab1e when two 
consecutive measurements agree within 10 mhos, The pH is considered stable 
when two consecutive measurements agree within 0.2 pH units. The final 
temperature. conductivity) and pH measurements are recorded as the analytical 
values for the sample. All Field measurements and observations are recorded 
on field record forms (Figure 43). 
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After the well has been properly purged, ground-water samples are 
collected through Teflon(•) tubing (submersible and piston pumps) or poly­
ethylene tubing (bladder pump). Extreme care is taken to avoid potential 
sources of contamination. As each container is f11led, a sample seal is 
placed around the cap to maintain sample integrity during transport to the 
laboratory. After collection, the sample containers are surveyed with a 
Geiger-MUller {G-M) instrument. Counts greater than 200 cpm are recorded on 
the field record form, and radiation work procedures take precedence. An 
average of three wells are sampled per day by each SERPT team. 

6.6 SAMPLE PRESEBVAJION AND SHIPMENT 

Sample preservation is required for those constituents that are not 
chemically stable. Methods of sample preservation are intended to I) retard 
biological action, 2) retard hydrolysis, and 3) reduce sorption effects. 
Specific preservation methods include pH control, chemical addition, refrig­
eration, and protection from light. Table 12 lists the constituents ana­
lyzed, bottle types used for collection, sample preservation methods, 
analytical methods, and detection limits for each constituent. 

Sample containers are purchased precleaned and are selectively analyzed 
to confirm EPA protocols. Chemical additions and pH controls are performed 
by the analytical subcontractor before the bottles are labeled and sent to 
the field. Procedure manuals containing the sample preservation and handling 
techniques for each analytical method are maintained by the analytical 
subcontractor. 

After collection 1 samples are placed in an ice chest and cnoled to 4~C~ 
light~sensitive samples are collected in amber glass bottles. Because of the 
proximity of the analytical laboratory to the site, Washington State Depart­
ment of Transportation (WSOOT) packaging requirements do not apply. Samples 
are normally delivered directly to the laboratory on the day of collection. 
If the SERPTs return from the field after contractual receiving hours at the 

(a) "Teflon is a registered trademark of E. I. du Pont de Nemours and 
Company, Wilmington, Delaware. 
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laboratory, the samples are stored overnight in a secured refrigerator and 
delivered at the beginning of the following business day. 

6.7 CHAIN OF CUSTODY 

The chain-of-custody procedure ensures the integrity of the samples from 
the time of collection through data reporting. The procedure contains 
instructions for sample labels, sample seals, field record forms, chain-of­
custody forms, sample analysis request forms, and sample delivery. Labora­
tory acceptance procedures and copies of the sample log-in forms are also 
included. Copies of the chain-of-custody form and sample analysis request 
form are shown in Figures 44 and 45, respectively. 
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7.0 ANALYTICAL RESULTS 

The raw analytical data collected from the ground-water monitoring net­
work at the 100-H Area for June 1985 through December 1987 are included in 
the quarterly progress reports for the Ground-Water Monitoring Compliance 
Projects for Hanford Site Facilities (DOE 1986; 1987a,b,c,d; 1988). 

7.1 SUMMARY Of RESULTS TO DATE 

The following discussion contains a summary of the ground-water sampling 
results from June 1985 through October 1987. 

Pesticides and herbicides from the list of primary DWS, phenol from the 
ground-water quality parameters, and most of the constituents listed in the 
WAC 173-303-9905 generally have not been detected in ground-water samples 
from the 183-H monitoring network. The following general classes of con­
stituents have been reported at detectable levels: contamination indicators; 
most of the metals and radioactive constituents and a few of the volatile 
organic compounds from the list of primary DWS; most of the ground-water 
quality parameters; and most of the site-specific constituents. In addition, 
Maximum Contaminant Levels (MCLs) have been exceeded by one or more samples 
for the following constituents: coliform bacteria, screening limits for 
gross alpha and gross beta. strontium-90, cadmium, chromium, mercury, selen­
ium, and nitrate. 

Most of the constituents that have been detected in the monitoring net­
work exhibit a large degree of variability and require detailed analysis. 
Constituents with a small degree of variability include laboratory pH, coli­
form, filtered and unfiltered cadmium, silver, arsenic) mercury, selenium~ 

lead, beryllium, phosphate, ltl}l~trichloroethane, perchloroethylenet thal­
lium, bis(2-ethylexyl) phthalate, total carbon, total dissolved solids (TDS), 
laboratory pH, cobalt-60, strontium-90, and uranium* These constituents are 
either not considered to be indicative of contamination in the ground water 
attributable to the 183-H Basins, or information is too limited to make 
defensible conclusions. A short summary for each of these constituents 
follows. 
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• Cadmium- sporadically reported in several wells usually at or near 
the detection limit of 2 ppb 

• Silver - reported once in Well 199-H4-3 

• Arsenic - consistently reported in several wells near the 183-H 
Basins at levels just above the detection limit of 5 ppb 

• Mercury - reported in several wells in July 1985 but otherwise 
below the detection limit of 0.1 ppb 

• Selenium - reported twice in Well 199-H4-5 and once in Well 
199-H4-9 

• Lead - sporadically reported in several wells, usually at or near 
the detection limit of 5 ppb 

• Beryllium reported twice at the detection limit of 5 ppb 

• Phosphate reported once above the detection limit of 1000 ppb 

• 1,1,1-Trichloroethane - sporadically reported in several wells 

• Perchloroethylene - sporadically reported in several wells 

• Thallium - reported once above the detection limit of 10 ppb in the 
initial sampling in June 1985 

• Bis(2-ethylexyl) phthalate- reported once above the detection 
limit of 10 ppb 

• Total carbon - initially reported in October 1987 

• TDS - initially reported in October 1987 

• Laboratory pH - initially reported in October 1987 

• Cobalt-60 - limited data, mostly less than counting error 

• Strontium-90 - limited data, near I pCi/L except one value 

• Uranium- limited data, initially analyzed in March 1988. 

Sufficient data are available for the following constituents to allow 
their use in the characterization of the contaminated ground water at the 
100-H Area: specific conductance, field pH, total organic halides (TOX), and 
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total organic carbon (TOC) from the list of contamination indicators; gross 
alpha, gross beta, radium, nitrate, fluoride, filtered and unfiltered barium 
and chromium from the list of drinking water standards; sulfate, chloride, 
filtered and unfiltered sodium, manganese, and iron from the list of ground­
water quality parameters; and chloroform, ammonium, filtered and unfiltered 
strontium, zinc, calcium, nickel, copper, vanadium, aluminum, potassium, and 
magnesium from the list of site-specific constituents. 

Review of these data revealed that concentrations of approximately 20 
constituents showed very marked increases in the point-of-compliance well, 
199-H4-3, between April and August 1986. Concentrations of this magnitude 
have not been repeated since that time. 

Plots of concentration versus time for specific conductance, gross 
alpha, gross beta, nitrate, barium, sulfate, sodium, strontium, calcium, 
nickel, copper, and potassium clearly indicate when this peak occurred (Fig­
ures 46 through 57). Chromium (Figure 58), although it does not exhibit a 
similar concentration peak as the other indicator constituents, remains 
above the MCL of 50 ppb for most of the wells in the present network. 

Additional constituents to be used as indicators of contamination from 
the 183-H Basins are TOC, radium, fluoride, chloroform, and magnesium. 
Alkalinity, pH, and TOX will be used for geochemical modeling. A short sum­
mary of the remaining constituents that do not appear to be indicative of 
ground-water contamination from the 183-H Basins follows: 

• Manganese - concentrations in Well 199-H4-3 are lower than in 
background Well 199-H4-6 

• Iron - concentrations are lower during the April to August 1986 
peak 

• Chloride no discernible increase in concentrations over 
background 

• Zinc - concentrations are lower than background 

• Vanadium - no discernible increase in concentrations over 
background 
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FIGURE 55. Nickel Concentrations in the Original Monitoring Wells 
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• Aluminum - concentrations are lower during the April to August 1986 
peak 

• Ammonium - concentrations are generally less than background. 

A discussion of the clearest indicators of contamination attributable to 
the 183-H Basins appears in Section 9.0 "Contaminant Plume Description." 
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8.0 STATISTICAL EVALUATIONS 

As discussed in Sections 1.0 "Introduction," and 7.0 "Analytical 
Results," a compliance monitoring program was established in June 1985 
because hazardous waste constituents were known to have entered the ground 
water beneath the 183-H Basins. Based on these data and guidance provided in 
the WAC 173-303-645, the following statistical evaluations were performed. 

8.1 DESCRIPTIVE STATISTICS 

Basic descriptive statistics were calculated for the 68 constituents 
that had at least one value above the detection limit to determine the varia­
bility in the data for the sampling period June 1985 through October 1987 
(Appendix B) . These statistics include: the maximum (MAX), median, minimum 
(MIN), range (MAX-MIN), mean, standard deviation (STD), and coefficient of 
variation (CV c STD/ mean) . Appendix B gives the number of samples analyzed, 
t he number of samples that were below the detection limit (or flagged by 
being reported with a "less than" value), and the number of days that samples 
were collected. The median values for the days (N) that had at least one 
value above the detection limit were used to calculate the descriptive sta­
tistics. A"." in Appendix B indicates that the statistic could not be cal­
culated because of an insufficient number of values above the detection 
limit. The following observations were made with regard to these data. 

Concentrations in filtered and unfiltered samples for the same con­
stituent often do not appear similar in Wells 199-H3-1, 199-H4-3, 199-H4-4 , 
199-H4-5 , and 199-H4-6. These differences arise primarily because samples 
collected during different time periods were used for concentration analyses: 
the unfiltered constituents for these wells have been collected since June 
1985, while the filtered constituents have been collected only since 
September 1986. 

The standard deviations and coefficients of variation are relatively 
large for a number of constituents and wells. Several of these constituents 
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are changing significantly with time (either increasing or decreasing). The 
concentrations are also changing significantly with the water levels in the 
wells . 

8.2 CLUSTER WELL STATISTICS 

Descriptive statistics for the three cluster well locations were 
reviewed individually to determine statistical differences in constituent 
concentrations with depth. The following observations were made from these 
data: 

• Aluminum, ammonium, iron, and vanadium are generally detected only 
in the deep wells (199-H3-2C and 199-H4-12C) . 

• Barium concentrations are lowest in the deep wells and highest in 
the intermediate wells (199-H2-2B, 199-H4-128, and 199-H4-158) . 

• Calcium, chromium, strontium, and sulfate concentrations are lowest 
in the deep wells and the same in the shallow (199-H3-2A, 
199-H4-12A, and 199-H4-15A) and intermediate wells. 

• Chloride has the largest mean but lowest median in the deep wells. 
No differences occur in the shallow and intermediate wells . 

• Chloroform is not often detected in the deep wells. 

• Gross alpha and gross beta concentrations decrease with depth in 
Wells 199-H4-12A, 199-H4-12B, and 199-H4-12C . These constituents 
are below DWS at the other cluster well locations. 

• Manganese is generally detected only in the intermediate and deep 
wells. 

• Nitrate concentrations and specific conductance decrease with 
depth. 

• Potass ium and zinc concentrations increase with depth. 

• Sodium concentrations are highly variable in the deep wells. 
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8.3 LINEAR REGRESSION ANALYSES 

A series of simple and multiple linear regression analyses were per­
formed to determine if the chemical constituents in the wells were changing 
with time and water table elevation. Analyses were performed for the period 
June 1985 through October 1987 using 18 chemical constituents {Table 14) in 
20 wells {Table 15). These constituents were chosen because their concen­
trations (except those of chloroform and chromium) were routinely reported 
above detection limits in all the wells. 

Wells 199-H3-l, 199-H4-3, 199-H4-4, l99-H4-5, and 199-H4-6 were divided 
in~o two time periods (pre- and post-September 1, 1986} because of the signi­
ficant change in concentration trends in Well 199-H4-3 at this time. Prior 
to September 1, 1986, concentrations of all chemical constituents in this 
well were increasing with time and with increases in water table elevation 
(Figures 59 and 60). However, these concentrations have no statistically 
significant increases or decreases with time or water table elevation after 
September 1, 1986. 

Several wells along the Columbia River are affected by changes in water 
table elevation. Most of the chemical constituents in Wells 199-H4-4 (pre­
and post-) (Figures 61 and 62), 199-H4-10, 199-H4-12A, and 199-H4-12B sig­
nificantly decreased with increases in water table elevation. 

TABLE 14. Chemical Constituents Used for Linear Regression Trend Analyses 

Gross Alpha 
Gross Beta 
Filtered Barium 
Unfiltered Barium 
Filtered Calcium 
Chloroform 
Chloride 
Filtered Chromium 
Unfiltered Chromium 
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Specific Conductance 
Filtered Magnesium 
Unfiltered Magnesium 
Nitrate 
Filtered Potassium 
Unfiltered Potassium 
Filtered Sodium 
Unfiltered Sodium 
Sulfate 



TABLE 15. Wells Used for Linear Regression Trend Analyses 

Well No. 

19g·H3-1 
199-H3-1 
199-H3-2A 
199-H4-2B 
199-H3-2C 
199-H4-3 
199-H4-3 
199-H4-4 
199-H4-4 
199-H4-5 
199-H4-5 
199-H4-6 
199-H4-6 
199-H4-7 
199-H4-8 
199-H4-9 
199-H4-10 
199-H4- 11 
199-H4-12A 
199-H4-12B 
199-H4-12C 
199-H4-13 
199-H4-14 
199-H4-15A 
199-H4-15B 

Period 

(Pre-9-1-86} 
(Post-9-1-86} 

(Pre-9-1-86} 
(Post-9-1-86) 
(Pre-9-1-86) 
(Post-9-1-86) 
(Pre-9-1-86) 
(Post-9-1-86) 
(Pre-9-1-86) 
(Post-9-1-86) 

Concentrations of chemical constituents in several upgradient wells were 
also significantly affected by changes in water table elevation. Concentra­
tions in Well 199-H3-1 decreased significantly with increases in water table 
elevation. Most of the chemical constituents in Wells 199-H3-2A and 
199-H3-2B significantly increased with increases in water table elevation. 
Well 199-H4-6 showed no consistent effects. 

Well 199-H4-7 had significant increases in chemical concentrations when 
the water table elevation increased. Other wells located adjacent to the 
183-H Basins [Wells 199-H4-3 {post-), 199-H4-5 (post-), 199-H4-8, 199-H4-9, 
and 199-H4-14] had almost no significant effects caused by changes in water 
table elevation. 
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Wells 199-H3-2C and 199-H4-12C had only a few chemical constituents that 
were affected by the water table elevation. However, most of the constitu­
ents in these wells are significantly decreasing over time. 

All the chemical·constituents in Well 199-H4-6 (pre-) were increasing 
significantly with time, except chloroform, which was significantly decreas­
ing. Gross beta, chloroform, calcium, specific conductance, gross alpha, and 
sulfate were no longer significantly increasing after September 1, 1986 . 

Several of the wells had a number of chemical constituents that were 
either significantly increasing or significantly decreasing with time. Wells 
199-H3-l (pre-), 199-H3-2A, 199-H3-2B, 199-H4-5 {pre-), 199-H4-6 (pre-), 
199-H4-7, 199-H4-8, and 199-H4-11 had increasing trends with time. Decreas­
ing trends with time were noted for Wells l99-H3-l (post-), 199-H4-12A, 
199-H4-12B, and 199-H4-13. Wells 199-H4-3 (post-), 199-H4-4, 199-H4-14, 
199-H4-15A, and 199-H4-15B do not show significant changes over time. 
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9.0 CONTAMINANT PLUME DESCRIPTION 

This section focuses on the ground-water contaminant plume attributable 
to the 183-H Basins. The extent of this plume was determined using data col­
lected after January 1, 1987. Analytical data collected before this date 
were limited to the five wells in the original monitoring network, because 
sampling of the Phase I1 and III wells did not commence until 1987. This 
section includes information on background concentrations, horizontal and 
vertical extent of contamination, geochemical interaction of selected con­
stituents, and ground-water modeling results. 

9.1 BACKGROUND CONCENTRATIONS 

Background concentrations in selected upgradient wells were ~alculated 
for the clearest indicators of contamination attributable to the 183-H Basins 
(Table 16). These constituents include nitrate, filtered sodium, gross 
alpha, and gross beta. 

Background values were also calculated for pH (field) and TOX, which 
will be used for geochemical modeling. The background value for filtered 
chromium is shown in Table 16, although other potential sources of 

Constituent 

Nitrate 

Filtered 
Sodium 

Gross Alpha 

Gross Beta 

Filtered 
Chromium 

pH (field) 

TOX 

TABLE 16. Background Concentrations 

ppb 

ppb 

pCi/L 

pCi/L 

ppb 

ppb 

No. of 
Samoles 

32 

32 

32 

32 

32 

31 

31 

Average 

28,740 

15,940 

2.35 

8.55 

71.3 

7.542 

62.15 
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Standard 
Deviation 

9,290 

5,872 

1.23 

4.53 

44.2 

0.4137 

38.73 

Coefficient 
of Variation 

32.3 

36.8 

52.5 

53.0 

62.0 

5.5 

62.3 



chromium have been identified in the 100-H Area. Monthly ground-water moni­
toring data for 1987 from Wells 199-H3-2A, 199-H4-6, and 199-H4-7 were used 
to calculate these values. 

The statistics were calculated by pooling all available data as if each 
observation were a random sample. Seasonal variability was expected to be 
minimal because these wells are generally removed from the influence of the 
Columbia River, relative to the point of compliance, Well 199-H4-3. However, 
a high degree of spatial variability was noted in the data. 

Constituents for which background values are not calculated are alkalin­
ity, technetium-99, and uranium. Analysis for alkalinity began in May 1988 
and will be used for geochemical modeling. Analyses for technetium-99 and 
uranium were initiated in March 1988. These constituents are thought to be 
the primary contributors to the gross beta and gross alpha concentrations, 
respectively. Background values for these constituents will be calculated 
similar to those shown in Table 16. 

Table 17 compares background values for the clearest indicators of con­
tamination attributable to the 183-H Basins and background values for the 
Hanford Site (Jacquish and Mitchell 1988). Chromium is also included in this 
table. 

The background values for nitrate and filtered chromium in the upgrad­
ient wells near the 183-H Basins were higher than the background values for 
the Hanford Site, indicating other sources of these constituents located 

TABLE 17. Comparison of Background Values from Selected Upgradient Wells 
Near the 183-H Basins with Background Values on the Hanford Site 

Constituent Units 183-H Basins Hanford Site 

Nitrate ppb 28,740 ± 19,000 500 - 2,000 

Filtered Sodium ppb 15,940 ± 6,000 20,500 ± 6,700 

Gross Alpha pCi/L 2.35 ± 1.40 2.5 ± 1.4 

Gross Beta pCi/L 8.55 ± 1.70 19 ± 12 

Filtered Chromium ppb 71.3 ± 74 < 10 
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upgradient of the 1B3-H Basins. Background concentrations of filtered 
sodium, gross alpha, and gross beta were similar to the background concen­
trations on the Hanford Site. 

9.2 HORIZONTAL EXTENT OF CONTAMINATION 

As shown in the isoconcentration maps (Figures 63 through 74) and 
columnar diagrams (Figures 75 through 78), nitrate, sodium, gross alpha, and 
gross beta are the clearest indicators of contamination attributable to the 
183-H Basins. Because of the proximity of the facility to the Columbia River 
and the demonstrated effect that the river has on many of the wells, iso­
concentration maps data were plotted for low (September 1987), mean 
(December 1986), and high (May 1987) river stages. 

In general, Wells 199-H4-3, 199-H4-4, 199-H4-9, and 199-H4-12A show the 
highest constituent concentrations for all three time periods. The basic 
shape and location of the plumes and columnar plots for a particular period 
were similar for most of the constituents found in these wells. As shown in 
Figures 63 through 74, concentrations of contaminants in the ground water are 
affected by variations in river stage. Generally, concentrations increase 
during periods of low river stage and decrease during periods of high river 
stage. 

Gross beta contamination is also evident in Wells 199-H4-ll and 
199-H4-13 and, to a lesser extent, in Wells 199-H4-16 and 199-H4-18. These 
concentrations do not correlate with the distribution of the other major con­
taminants attributable to the 183-H Basins (Figures 72 through 74) and may 
be a result of past operational practices at the 107-H Retention Basin (Fig­
ure 12). Further studies of gross beta distribution are warranted to dis­
criminate the contaminant contributions of each facility. 

Chromium concentrations have generally been found above the MCL in all 
• . but four wells in the network. These concentrations do not correlate with 

the distribution of the other major contaminants attributable to the 183-H 
Basins (Figures 79 through 82). Four other potential sources of chromium 
from inactive waste disposal facilities at the 100-H Area have been identi­
fied (Figure 12). These facilities, 116-H-1, 116-H-2, 116-H-3, and 116-H-4, 
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received high concentrations of sodium dichromate {Table 18). Further 
studies of chromium distribution are warranted to discriminate the con­
taminant contributions of each facility. 

Specific conductance shows the same general distribution as nitrate, 
sodium, gross alpha, and gross alpha. 

Most of the major constituents that do not have obvious contamination 
distributions {i.e., magnesium, sulfate, potassium, and calcium) show 
generally lower values in wells to the south and southeast of the 183-H 
Basins in comparison to those to the north or extreme east. 

Other contaminants known to be present in the 183-H Basins have been 
detected in Well 199-H4-3 but typically are below detection limits in wells 
further downgradient. These include copper, nickel, and fluoride. 

9.3 VERTICAL EXTENT OF CONTAMINATION 

The columnar plots for nitrate, gross alpha, gross beta, and chromium 
{Figures 75, 77, 78, and 82, respectively) suggest that the extent of con­
tamination for these constituents is limited at depth. These figures were 
plotted using the maximum concentrations observed during 1987 in Wells 
199-H4-12A, 199-H4-12B, and 199-H4-12C. The vertical extent of contamination 
in these wells for nitrate, filtered sodium, gross alpha, gross beta, and 
filtered chromium is also shown adjacent to the generalized hydrostrati­
graphic column for the 100-H Area in Figures 83 through 87, respectively. 
These figures were plotted with similar results as above, using analytical 
data from September 1987 (low Columbia River stage). 

TABLE 18. Sodium Dichromate Inventories for Four Inactive 
Waste Disposal Facilities at the 100-H Area 

Facility 

116-H-1 
116-H-2 
116-H-3 
116-H-4 

Total Sodium 
Dichromate (kg) 
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9.4 GEOCHEMICAL INTERACTION OF SELECTED CONSTITUENTS 

Retardation factors for nitrate, chromium, sodium, copper, fluoride, 
sulfate, and nickel were determined in the laboratory to predict their 
behavior in the ground water beneath the 100-H Area. These constituents 
were chosen because they were present in significantly large concentrations 
in the 183-H Basins; nitrate and sodium were among the clearest indicators of 
ground-water contamination attributable to the 183-H Basins; and they were 
expected to be nonattenuated constituents in Hanford ground water. The pro­
cedure used to determine the retardation factors and the results obtained 
are outlined below. Additional details on this procedure can be found in the 
Interim Characterization Reoort for the Area Surrounding the 183-H Basins 
(PNL 1987). 

A sediment sample from Well 199-H3-2A was compacted in a flow-through 
column permeameter. The compacted sediment was saturated with a ground-water 
sample from Well 699-$3-25 and then contacted with solution collected from 
the 183-H Basins in November 1986. Effluent samples were collected from the 
column every 0.1 pore volumes, after an initial 0.17 pore volumes had been 
leached. The effluent samples were then submitted for anion and cation 
analyses. 

The information needed to calculate the retardation factors (R) included 
the effective porosity of the compacted sediment, the volume of the column 
permeameter, and the leaching data. The effective porosity of the column was 
calculated where one pore volume is equal to the point at which the ratio of 
the element concentration of the effluent to the element concentration of the 
influent is 0.5. This ratio is also the same point at which elemental break­
through occurs. Calculating the effective pore volume by this method is 
valid for nonretarded and nonreactive constituents. A plot of the nitrate 
and chromium breakthrough is shown in Figure 88. The R values for nitrate 
and chromium were 1.0 and 1.04, respectively. The breakthrough for sodium 
coincided with the nitrate breakthrough. The breakthroughs for copper, fluo­
ride, sulfate, and nickel coincided with the chromium breakthrough. 

The low R values indicate that nitrate, chromium, sodium, copper, fluo­
ride, sulfate, and nickel are essentially nonattenuated when moving through 
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the sediment tested. Several of these constituents are in their anionic form 
and would not be attracted to the typically anionic Hanford soils. 

No laboratory studies were conducted to determine retardation factors 
for uranium or technetium in the sediments near the 183-H Basins. These con­
stituents are thought to be the primary contributors to the gross alpha and 
gross beta concentrations, respectively. However, a significant amount of 
information exists where the behavior of uranium and technetium in the ground 
water can be predicted. 

Uranium concentrations in the liquid phase of the waste material from 
basin #1 averaged 645,000 ppb. The expected uranium species present in the 
solution phase of basin #1 and #2 at a pH range of 9.32 to 10.5 would be 
U02(C03) 34- (langmuir 1978). As the basin solution percolates through the 
carbonate-rich Hanford soils, the pH would be expected to decrease and 
approach a range of 7 to 8, which is normal for Hanford ground water. At 
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this pH range, the predominant species of uranium would be U02(C03) 22-
(Langmuir 1978). Both of these uranium species exist as anions and would be 
expected to move unattenuated through the sediments near the 183-H Basins. 

Technetium has no stable isotopes. The longest half-life of all tech­
netium isotopes is 2 x 106 years for technetium-97. Technetium-99 is pro­
duced by spontaneous fission of uranium-238 . A small natural contribution 
of technetium-99 is also formed from slow neutron-induced fission of 
uranium-235. Fission of uranium-233, thorium-232, and plutonium-239 also 
produces high yields of technetium-99 (Kotegov et al. 1968). 

The technetium deposited in the 183-H Basins originated from the repro­
cessed uranium fuel used in conjunction with the chemical milling operations 
in the 300 Area. This process removed some uranium and technetium from the 
fuel. The uranium and technetium remained with the chemical milling solution 
and were not reclaimed from that solution. The chemical milling solution was 
then combined with the neutralized acid waste solution and deposited into the 
183-H Basins . 

The average concentration of technetium in basin #1 was 7.5 x 10S pCi/L. 
Because of the highly oxidative chemicals used during the fuels fabrication 
process , the technetium was oxidized to pertechnetate (Tc04-), a highly 
water-soluble anion. The technetium would be expected to remain as pertech­
netate after neutralization. The pertechnetate ion has a tendency to migrate 
with ground water, unattentuated by Hanford soil (Brown 1967). The mobility 
of pertechnetate in the ground water would be similar to that of tritium and 
nitrate. 

9.5 PATHLINE ANALYSIS 

A pathline analysis was performed to estimate the flow paths and travel 
times of nonattenuated contaminants in the ground water beneath the 183-H 
Basins . These pathlines were estimated with a ground-water flow model of the 
area near the 183-H Basins. The analysis considered simulated ground-water 

. . , 

flow in the unconfined aquifer under the effects of transient Columbia River · ~ 

stage. 
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The modeling, which provided the basis for the pathline analysis, was 
completed using the Coupled Fluid, Energy, and Solute Transport (CFEST) 
computer code (Gupta 1982). The model of the unconfined aquifer underlying 
the 100-H Area consisted of a two-dimensional area with varying thickness. 
The finite-element grid used for the simulations is shown in Figure 89. The 
bottom of the aquifer was assumed to be the top of the Ringold Formation and 
was defined by interpolating the elevations obtained from drilling logs. The 
thickness of the aquifer was defined as the vertical distance from the bottom 
of the aquifer to the water table. 

The northern and southern boundaries for the model were assumed to be 
no-flow boundaries because they are parallel to streamlines defined by the 
direction of regional ground-water flow. The western boundary was outside 
the region estimated to be influenced by the river level fluctuations and was 
implemented as a fixed head boundary. The eastern boundary was the Columbia 
River and was implemented as a time-varying prescribed head boundary. This 
boundary was changed each time step to simulate the fluctuations in river 
stage. No areal recharge was assumed to enter the model; therefore, the 
water table fluctuations resulted entirely from changes in river level. 
Initial conditions assumed a steady-state water table surface, as calculated 
by CFEST, using the river level from the first week of September 1986. 

A total of eight pathlines were simulated (Figure 90) starting at loca­
tions in the unconfined aquifer directly beneath the 183-H Basins. The 
pathlines were continued until they reached the Columbia River. The maximum 
travel time, based on previous modeling results reported in the Interim 
Characterization Report for the Area Surrounding the 183-H Basins (PNL 1987) 
was estimated to be approximately 5 years. Therefore, a transient simulation 
of ground-water flow spanning 6 years was used to allow all the pathlines to 
reach the river. A 6-year digitized record of Columbia River stages was not 
available for the 183-H Area; therefore, because of the time frame involved 
for the pathlines, ground-water flow was modeled using a yearly cycle of 
river level fluctuations. The river level data from September 1986 to 
September 1987 were assumed to represent a yearly cycle in river stage. 
These data were repeated to simulate a 6-year cycle. 
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The travel times and distances traveled by these simulated pathlines are 
shown in Table 19. 

The travel times range from 1.2 to 4.1 years, while the distances trav­
eled range from 607 to 1357 ft. The spread in times and distances traveled 
reflect the variable flow paths resulting from changes in the water table 
that, in turn, are caused by the fluctuating river stage. A spread of 173 ft 
was observed for the locations where the flow paths entered the river, and it 
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TABLE 19. Travel Time and Distances 

Travel Time Travel Time Distance Average Velocity 
Path {:ir} {da~~l {ft} {ftLda~} 

I 4.09 1494 1291 0.86 
2 3.02 llOS 974 0.88 
3 1.24 452 607 1.34 
4 3.53 1289 1133 0.88 
5 2.11 772 827 1.07 
6 2.06 752 996 1.33 
7 4.01 1465 1357 0.93 
8 2.40 _§}]_ 842 0.96 

Averages 2.81 1026 1003 1.03 

is likely that most other pathlines originating from the same area will reach 
the river within this spread, under the same transient conditions. The aver­
age travel time is 2.8 years, and the average distance traveled is 1003 ft. 
The average seepage velocity based on the travel times and total distances 
associated with the flow paths is l ft/day. The actual flow velocities vary 
considerably, especially near the river, because of changes in hydraulic pro­
perties and changes in hydraulic gradients caused by the fluctuating river 
level. 

The simulated pathlines were generally consistent with 1) observed 
contaminant migration attributable to the 183-H Basins (discussed in 
Section 9.2, "Horizontal Extent of Contamination"} and 2) ground-water flow 
direction indicated on the water table maps (Figures 39 through 41). The 
results indicate that Wells 199-H4-3, 199-H4-4, 199-H4-9, 199-H4-12A, 
199-H4-l28, and 199-H4-12C are located directly within the flow related to 
the 183-H Basins. 
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point-of-compliance well, 199-H4-3, between April and August 1986. 
Concentrations of this magnitude have not been repeated since that 
time. 

• Nitrate, sodium, gross alpha 1 and gross beta were identified as the 
clearest indicators of ground-water contamination attributable to 
the 183-H Basins. 

• In general, Wells 199-H4-3, 199-H4-4, 199-H4-9, and 199-H4-12A show 
the highest constituent concentrations. These concentrations are 
affected by variations in Columbia River stage, increasing during 
periods of low river stage and decreasing during periods of high 
river stage. 

• Gross beta concentrations near the 107-H Retention Basin do not 
correlate with the distribution of the other major contaminants 
attributable to the 183-H Basins, and may be a result of past 
operational practices at this faci1ity. 

• Chromium concentrations do not correlate with the distribution of 
the other major contaminants attributable to the 183-H Basins. 
Four other potential sources of chromium from inactive waste 
disposal facilities at the 100-H Area have been identified. 

• Concentrations of nitrate. gross alpha~ gross beta, and chromium in 
Wells l99·H4-12A, l99-H4-12B, and l99-H4-12C suggest that the 
extent of contamination for these constituents is limited at depth. 

• Standard deviations and coefficients of variation are relatively 
large for a number of constituents and wells. Concentrations of 
several of these constituents are changing significantly with time 
and water table elevation. 

Groynd-Water ModeJling 

• Pathline analysis results estimated a range of travel times from 
1.2 to 4.1 years and an average distance of 1003 ft from the 183-H 
Basins to the Columbia River. The average seepage velocity based 
on the travel times and total distances associated with the flow 
paths was 1 ft/day. 

161 



• The simulated pathlines were generally consistent with observed 
contaminant migration attributable to the 183-H Basins and ground· 
water flow dtrection. 
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11.0 BECOMMENOAT!QNS 

The geohydrologic investigation of the area surrounding the 183-H Basins 
has resulted in the following recommendations: 

• Soil samples within the unsaturated sediments of the Hanford forma· 
tion should be collected adjacent to and directly beneath the 183-H 
Basins. These samples should be chemically analyzed to determine 
the types and extent of contamination present on the soil column. 

• In addition to wells 199-H4·4 and 199·H4·5, continuous head data 
should be collected using data loggers and transducers in the 
selected wells proposed for continued sampling (199-H3·2A, 
199·H4-3, 199-H4-6, 199-H4-9, 199-H4·12A, and 199-H4·18). These 
data will be correlated with I) continuous Columbia River level 
data and 2) contaminant data collected from the wells to further 
define their relationships. 

• Geochemical modeling should be conducted to assess the geochemical 
processes affecting transport of the waste constituents in the 
ground water. 

• Beginning in FV 1989, ground~water sampling should be conducted on 
a quarterly basis until closure activities commence and during the 
post-closure period for Wells 199-H3·2A, 199-H4-3, !99-H4·4, 
l99·H4-5, 199-H4-6, 199-H4·9, 199·H4-l2A, l99-H4·12B, l99·H4·12C, 
and 199-H4·18. Sampling of these wells should increase to a 
monthly frequency during closure activities. Sampling of the 
remaining 13 wells should be conducted on an annual basis. 

• Sample analyses to be conducted on the 100-H Area ground-water 
samples for the period beyond FY 1988 should include nitrate, 
sodium, chromium, gross alpha, gross beta, uranium~ technetium, 
TOX, alkalinity, and pH. In addition, analysis for those con· 
stituents listed in the WAC 173-303-9905 should be analyzed on an 
annual basis in the point-of-compliance well, 199·H4-3. 
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• Sampling of the Columbia River should be conducted at points 
upstream, adjacent to, and downstream of the 100-H Area to 
determine the impact of ground-water contamination on the river. 

• Sampling of ground-water springs at the 100-H Area should be 
conducted to help determine the extent of contamination at the 
surface-water/ground-water interface. 

• Additional studies are needed to discriminate the gross beta and 
chromium contributions from other potential sources within the 
100-H Area. 
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10.0 CONCLUSIONS 

The geohydrologic investigation of the area surrounding the 183-H Basins 
has resulted in the following conclusions: 

Geology 

• The Elephant Mountain Member of the Saddle Mountains Basalt 
Formation is the topmost basalt flow in the 100-H Area . 

• The sediments of the Ringold Formation beneath the 100-H Area were 
characterized as section type II, consisting of predominantly 
sands, siltst and clays. This formation was subdivided into three 
principal lithologic units, including the silty clayey sand to 
sandy silty clay, silty sand, and gravelly silty sand. 

• The top of the Ringold Formation is an erosional unconformity, with 
peak elevations located to the east and northeast of the 183-H 
Basins. 

• The Hanford formation at the 100-H Area has been severely modified 
by past operational and waste management activities. Backfill 
materials were often indistinguishable from the in situ gravels and 
sands, resulting in this formation being treated as a single silty 
sandy gravel unit. 

Hydrology 

• Five principal hydrostratigraphic units were defined beneath the 
100-H Area, including the lower confined aquifer, upper confined 
aquifer, silty sand and gravelly si1ty sand units, saturated 
sediments of the Hanford formation, and unsaturated sediments of 
the Hanford formation. 

• Testing of piezometer (Q) and (R) in Well 199-H4-15C may have 
altered the integrity of the bentonite seals adjacent to their 
screened intervals. Observation of the piezometer for several 
years may be necessary to determine if the annulus reseals. 
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• The unconfined aquifer occurs within the Hanford formation and 
ranges in thickness from 3 to 15ft. This variation is a result of 
the erosional unconformity at the contact between the Hanford and 
Ringold Formations and the variation in the water table. 

• Ground-water flow in the 100-H Area is generally northeast and east 
toward the Columbia River. Changes in water table elevation in all 
wells correspond to changes in river stage. 

• Variability in aquifer testing results for the unconfined aquifer 
indicates that this aquifer is heterogeneous at the 100-H Area. 

Geochemistry 

• Sampling of waste material from Basin #1 indicate a wide vari­
ability in chemical composition among sampling locations, as a 
result of the formation of several solid and slurry-like layers. 

• Sampling of waste material from Basin #2 indicate this material is 
predominantly a sodium nitrate solution. 

• Analytical results from the wastes contained in basins #1 and #2 
identified chromium, technetium, sodium, uranium, fluoride, 
nitrate, and sulfate as potential ground-water contaminants 
associated with the 183-H Basins. 

• Retardation factors for nitrate, chromium, sodium, copper, fluo­
ride, sulfate, and nickel indicate that these constituents are 
essentially nonattenuated. 

Ground-Water Monitoring 

• Background values for nitrate and chromium in the upgradient wells 
near the 183-H Basins were higher than the background values for 
the Hanford Site, indicating other sources of these constituents 
located upgradient of the facility. 

• Ground-water monitoring results revealed that concentrations of 
approximately 20 constituents showed very marked increases in the 
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APPENDIX A 

CONSTRUCTION DIAGRAMS, LITHOLOGIC D!AGR~S, 
AND GEOPHYSICAL LOGS FOR THE 100-H AREA WELLS 
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APPENDIX 8 

BASI~ QESCR!PJIVE ST8TISTICS FQR TH& §B ~OHSI!TYEHTS 
THAT HAD AT LEAST ONE VALUE ABOVE TH& DETECTION LIMIT 



C~natitu•ot=l,l,l-tricnl~roethan• (code*M7, name::.l,l,l-T, un \ t.•=PPB , dl:::::10 • 0.•=200 • reg= EPA ) 

WElLNAME SA.IoiPLES BELOWOL DAYS " """ I.IEOIAN MJH RANCE ..... STD cv 

1-K4-<I 30 " •• l 116 .oo 116.00 116.00 0.00 116.00 
1-H-4-3 31 •• •• 3 63.00 24.40 11.00 52.00 32.80 27.00 0.82 
l-H3-l 36 33 28 l 22,00 22..00 2:2.00 o.oo 22.00 
l-H4-6 26 26 26 1 1 ... oo 14.00 H.OO 0.00 14.00 
1~H4-8 26 23 2& • 14.00 u.oo 14.00 0,00 H.OO 0.00 0.00 
l-H3-2A 11 11 11 
1-H3~26 11 11 11 
l-H3-2C 12 12 11 
1-H<I-7 12 12 11 
1-t!-4-8 11 11 11 
1-H4-9 12 12 11 
1-H-4-10 11 !l 11 
l-H-4-11 12 12 12 
1-H4-t2A 11 !l 11 
l-H4-12B 11 11 11 
1-H4-12C 12 12 12 
1-H-4-13 11 11 11 
l-H4-H 11 11 11 
1-H4-l&A 11 11 11 
1-H4-166 11 11 11 
1-H-4-18 • • • 1-H-4-17 ' • ' 1-H4-14 • • • 

C~n$tituent"'G~~·• alph• (code,.212 1 naM::zALPHA unlt.•=PCI/L, dl::::t-4 d••"'16 ~esc-EPA ) 

"' . '«EtLNAME SAMPlES e' 
BEL01111)L DAYS N """ M£D!AN •m RANCE ....... sro CV 

1-li-4-3 30 0 29 2. 1230,00 199.00 71.20 llli8 .80 27!>.22 2<16.61 0.89 
1-H-4~4 32 0 29 29 H6.00 67. Hi 3.04 142,96 61.37 32.46 0.57 
t-H4-12A !l 0 !l l1 39.60 18,00 2,38 37.12 19.98 11.67 0.62 
1-H-4-128 11 0 11 11 21.60 8.0-4 6.19 18.31 1().21 5.22 0.51 
1-H4-9 12 0 u u U.20 8,9-4 3.46 fL 75 7.63 2.97 0.39 
1-H3-l ,. 1 .. 21 11.60 6.27 3.48 6.04 6.1'2 1.94 0,32 
1-H-4-6 28 2 •• 26 6.78 2.81 LUi 6,63 3.10 1.62 0.49 
1-H4-1ZC 12 1 12 ll El.80 1.69 0,69 6.71 2.38 1.70 0.72 
1-t\<4-6 37 ' .. 24 8.06 2.60 1.17 4.91 2.85 1.38 0.<18 
1-tl4-1S 8 0 • • s.oa 2,47 1.68 3.-46 2.92 1.27 ().-43 
1-K-t-17 ' 0 ' ' 4.31 2.17 1.77 2.S<t 2.88 1.31 0.46 
1-H4-7 l2 0 u u ... 20 2.3-4 1.3(1 2,84 :2.48 0. 73 0.30 
1-tl3-2( 11 • 11 7 3,86 1.66 1.10 2. 76 2.19 1.08 0.48 
1-li4-8 11 0 u l1 3.86 2.80 1.63 2.22 2,(;4 o.es 0.2S 
l-tl4~ll 12 0 12 12 3.34 2.36 1.27 2.07 2.38 0.72 0.31 
1~H•~10 11 2 11 ' 3.07 :2.01 0.90 2.17 1.99 0.69 0.29 
1-H3-2A 11 I 11 10 2.91 1.60 1.12 1, 79 1.$.7 0.58 0.36 
1-H3-28 l1 0 11 11 2.78 1.90 0.97 1.19 1. 79 0.68 0.33 
1-H-4-13 11 ' ll • 2.70 1.11 0.68 1.82 1,3-4 0.60 0.46 
1-H4-16B 11 0 ll 11 2.32 1.60 1.H 1.18 1.68 O.<tl 0.2-4 
1-H4-16A 11 1 u 10 2.28 1.58 1.02 1,26 1.67 0.49 0.31 
1-H4-16 7 I 7 • 2.12 1.22 0.96 1.17 1.32 0.45 0.34 
1-114-H 11 3 11 • 1.97 1.60 0.98 0.99 1.67 0.31 G,20 



Con•tltuefit=Aium;nu~ (code:AlO, n•--=ALUWHUY, unlt.•=PPB 1 dl=l5Q • dw•= • , ... ) 

WELLNAIIIE SAWf'LES BELOM>L I)AYS N """ !tiEl> IAN "'" ....... MEAN STO cv 

1-H4-17 • 0 • • 10100.00 10&0.00 308.00 9792.00 2883. 40 408£.80 l.•U 

l-H4-l2C 12 1 12 5 6020.00 1160.00 308:.00 4712.00 1119.80 1883.02 1.10 
1-H3-2C 11 • 11 • 37&0.00 1580.00 en7 .00 :nu.oo 1778.40 1233.0$ 0.89 
1-H4-8 11 1 11 • umo.oo 1102 .oo 907.00 693.{10 1152.75 288.38 0.26 
t-tM-lfl 7 • 7 1 1180,00 1180.00 nao.oo 0.00 1160.00 
1-H-4~3 30 12 29 11 1078.00 430.00 190.00 888.00 52$1' 41 270.08 0.51 
1-114-11 " 11 " 1 908.00 908.00 908,00 o.oo 908.00 . . 
l-H4~U 11 • 11 3 896.00 -t47 ,00 22<1.00 611,00 622.00 3<11 '73 o.as 
1-H-4-18 • • • 1 822,00 822.00 8Z2.00 0,00 822.00 
1-H4-l5A 11 10 11 1 5<4:9.00 649.00 fi<!S.OO 0.00 549.00 
1-H3~1 " .. •• • s.u.oo 38•.oo 223.00 320.00 3$3,33 160.00 0.42 
1-H4-S •• 29 28 • 384.00 219.00 163,00 201.00 248.67 103. 7S 0.42 
1-H4-7 11 • 11 2 341.00 2BILOO 183.00 tee .oo 266,00 116.97 O.H 
1~H4-6 •• 26 26 2 312,00 :n8.50 226.00 107,00 278.60 75,66 0.27 
1-ti4~4 30 " •• • 3CM.OO 243.00 197,00 107.00 248.00 U.67 0.22 
1-H4-i2A 11 10 11 1 2$8.00 258.00 268.00 o.oo 268.00 
1-H.C-9 11 • 11 ' 248.00 118.00 117.00 71,00 201.00 40.71 0.20 
l-HlJ-2A 11 11 11 
1-H3-2S u 11 11 
l-ll4-10 u 11 11 
l-H4-128 11 11 11 
1-H.C-14 11 11 11 
l-H4-16B 11 11 11 

Constitu•nt=Aiuminum, filtered (code=H28 1 n•m41=FAt.UWIN1 unit.uPPS dl::lSO dw•= rog= ) 
0' . 
N WElU.IA.IoiE SAIIIf>L.ES SELOWL DAYS N ... WEDIAH WIN RmGE WEAN STO cv 

1-H4-12C 12 7 lZ • 2380,00 843:.00 2.00.00 2.180.00 1052.40 913.55 0.87 
l-H3·2C 11 • 11 ' 870.00 799,00 463.00 417.00 707.33 223.10 0.32 
1-H.t-18 6 • 8 I 602.00 602.00 602.00 o.oo 602.00 
1-H•-ua 11 10 11 1 454.00 •s•.oo 116<4: .00 o.oo <454.00 
l-H4-7 12 11 11 I 438.00 <438. 00 438,00 o.oo .438.00 
1-IH-11 12 11 12 1 341.00 341,00 JH.OO o.oo 341.00 
l-H<l-15A 11 10 11 I 202.00 202.00 202.00 0.00 202.00 
1-HlJ-1 " " " 1-H3-2A 11 11 11 
1-HJ-28 11 11 11 
1-H4-3 16 16 15 
l~H·-.t 17 17 " 1-H4-6 " 14 14 
1-H4-6 " " " 1-H.t-8 11 11 11 
l-H4-9 11 11 10 
I~H4-10 11 11 11 
1-H4-12A 11 11 11 
1-H4-12B 10 10 10 
l-H4-13 11 11 11 
1-H<t-14 11 11 11 
1-H4-16 6 6 6 
1-H<f-17 3 ' ' 



• • 

Con•~itu•ntzA~nium i OFI (.:::oda=C&O, IUliM~AWt.tONIU. unlt•cPPS ' 
di:SO ' dw•= ' r•s• ) 

WELL HAilE SAWPLES BELOWDL DAYS N WAX WE.OlAN WIN RANGE - STI> cv 

1-H<I-8 27 1 27 •• $<16 .oo 98.50 &2.00 793.00 136.96 tS3.H 1.10 
l·H3-2C 11 2 11 • 59&.00 336.00 70.00 626.00 2H.11 20lL-40 0.69 
1-M4-12C 12 • 12 • 677.00 2.48.00 74.00 503.00 281.33 166.&e: o.eo 
1~K4-3 •• 22 29 7 2<10.00 168.00 61.00 189.00 158.68 82.66 o.as 
l-H4-4 .. •• 29 7 2!0.00 130.00 81.00 169.00 1U.2P 60,12 0.46 
1-tw-5 ., 19 29 • uo.oo uo.oo 57.00 173.00 123.68 67.46 0 ... 6 
t-H3·1 3• ., 28 7 180.00 138 .oo eo.oo 100.00 137.67 ae.oa 0.26 
1-H4-17 ' 3 ' 2 H6.00 99.60 6-4.00 91.00 99.60 6 ... 36 0.66 
t-f«-8 l1 9 l1 2 104.00 83.00 62.00 .42 .oo $3.00 29.70 0.36 
l-H4-12A 11 9 l1 2 88.00 69.60 61.00 37.00 89.60 28.16 0,38 
1-H4-18 • ' • 1 7-4 .oo 74.00 74.00 o.oo H.OO . 
1-H<t-11 12 10 12 ' 68.00 344 .so 83.00 3.00 84.50 2.12 0,03 
1-HA,-7 12 ll ll 1 64.00 154.00 64.00 0.00 154.00 
1-H4•15A 11 9 11 2 57,00 55.50 54.00 3.00 65.60 2.12 0.0-4 
t-W4-10 11 10 11 l 64.00 64.00 64.00 0.00 5.ot.OO 
1-H4-128 ll !0 ll l 64,00 54.00 54.00 0.00 64.00 
1-H4-161:1 l! 10 ll 1 64,00 6.ot.OO 54.00 0.00 64.00 
t-H4-9 ,. ll 11 1 62.00 52.00 62.00 o.oo 52.00 
1-Hl-2A 11 11 !! 
l-W3-28 11 11 11 
1-H<t-ll ll 11 11 
1-H4-14 11 !! 11 
1-tH-16 • • • 

- Conatituent=Araenic (.::ode•A20, n-=ARSENIC, un i t.•=PPB dh:5 dwu50 reg=EPA ) 
Q 

w WELl NAME SAMPlES BELOWOL DAYS N WAX WEOIAN WIN RANGE WEAN STO cv 

l-H1-9 l! 2 11 • 13,0() B.OO 5.00 8.00 1. 78 2.<49 0.32 
l-H4-6 39 27 29 9 ll.OO 6.00 6.00 6.00 6.38 ].97 0.31 
1-H1--4 30 ,. •• • 9.00 6.00 5.00 4.00 6.20 1.7t 0.29 
1-H.ol-l 30 " •• ' e.oo 5.00 5.00 3.00 8,00 1.41 0.24 
1-H4-12C 12 • 12 • 7.00 $.$0 s.oo 2.00 6.67 0.82 0.14 
1-Hl-1 •• •• .. l fLOG 6.00 e.oo o.oo 6,00 
1-H3-2C 11 • 11 2 e.oo &.50 £.00 1.00 6.60 0.71 0.13 
1-H .. -14 11 10 11 1 6.00 5.00 5.00 O.GO 6.00 
1~H.c-1Sa l! !0 11 1 5.00 6.00 s.oo 0,00 6.00 
1-H3-2A !l 11 11 
1-Hl-26 11 11 !l 
l-f«-6 28 •• .. 
1-H4-7 ll 11 11 
1-H•-e 11 11 1l 
l-H4-10 1l ll 11 
l-tt4-ll !2 12 12 
1-H4-l2A 11 11 1l 
1-H4-12B ll 11 11 
l-H4-13 11 11 1l 
1-H4-lliA !! 11 ll 
1-H-4 4 16 • • • l-H4-17 ' • • l-H-4-16 • 6 • 



Con•tituent=~~••nlc, f II t•r•d (code=H.U, n•-=FARSENl, unit.•=PPB • dl=5 • d••=f>O • reg=EPA ) 

WELLNAWE SAliPL£5 &ELOYtDL OA"fS • WAX WED IAN WIN RANGE I.IEAN sro CV 

1-H4~9 10 • 10 • 16.00 7.60 7.00 e.oo 6.83 3.13 o.as 
1-H-4-3 .. • ,. • 9.00 6.00 6.00 4.00 6.74 1.32 0.23 
1-H4·6 ,. 10 .. • 1.00 6.50 6.00 2.00 5.75 0.96 0.17 
l-H4-12C " • 12 7 7.00 e.oo 5.00 2.00 6.29 0.76 0.12: 
1-H4-8 11 • 11 2 6.10 !LOS s.oo 0.10 6.06 0,07 !l. Ot 
1-H3·2C 11 10 l1 1 5,00 6.00 5.00 0.00 5,00 
t-H-4-4 16 11 .. • 6.00 6,00 5.00 0.00 6.00 0.00 0.00 
l-H-4-1<1 11 • 11 2 6.00 6.00 5,00 0.00 5.00 0.00 0.00 
1-H4-l5A 11 10 11 1 5.00 5.00 5.00 0,00 6.00 
1-Ha-1 1< ,. .. 
1-H3-2A 11 11 11 
1-H3-2S l1 11 11 
1-H<t-8 .. 1< .. 
1-H4-7 12 12 11 
l-H4-10 11 11 11 
1-H4-ll " 12 12 
l-H4-12A 11 11 11 
1-H-t-125 10 10 10 
1-H4-13 11 11 11 
1-H<I-158 11 11 11 
1-H4.~1B • • • 1-H4-17 ' 3 ' 1-H4.-18 • • • 

Con•tltuent=B•rlum {eode:AO&, nn,.=BARI!Ai uoit.•=PPB dl=& d•u=lOOO reg:::EPA ) 
00 

"" WELLNA.Io!E SAMPLES BELO..OL OA'fS N ... WEOIAN WIN R'ANG£ WEAN STO cv 

1-H4.-3 ao 0 29 29 437.00 69.00 HLOO 01.00 96.07 9<1.01 o ... 
l-H-1-17 ' 0 • • lfi:!,OO 81.00 &9.00 8<4.00 93,20 33.90 0.36 
l-H-4-168 11 0 11 ll 117.00 107 .co 92.00 26,00 101UH 8.06 o.oe 
1-H4-128 ll 0 11 ll 113.00 101.00 73.00 <10. 00 96.91 11.32 0.12 
1-H4-4 so 0 •• •• 110.00 60.00 22.00 ea.oo 62.36 26.81 0.43 
l-H4.-16A 11 0 11 11 91.00 ao.oo 67.00 24.00 80.73 7.S2 0.09 
1-H4-12A 11 0 11 11 98,00 68.00 33.0G 56.00 84.36 16.92 0.26 
1-H4~9 11 0 11 11 83.00 69.00 4.5.00 38.00 67.36 12.91 0.19 
1-H-4-10 11 0 11 11 13.00 70.00 n.oo 36.00 03.45 12.30 0.19 
1•H4.-S ,. 0 •• •• 69.00 61.76 39.00 30.00 51.28 7.41 0,14 
1-H3•1 " 0 20 .. 62.00 61.00 37.00 26.00 60,26 6.66 o. 11 
1-H4-6 •• 0 •• •• 69.00 44,60 16.00 .o\4.00 41.79 9.81 0.23 
1-H4-B ll 0 11 11 59'.00 <46.00 41.00 18.00 46.82 6.·47 0.12 
l-H4-18 • 0 • • 48.00 31).60 32.00 16.00 37,83 tLOl 0.18 
l-H-4-7 ll 0 1l 11 46.00 ae.oo 30.00 16.00 315.73 <1,92 0.13 
l~H4-ll .. 0 12 " 45.00 30.60 26.00 19.00 32,76 5,38 0.16 
1~HS-2B 11 0 11 11 42.00 35.00 24:.00 18.00 3&.00 6.36 0,16 
l-H4-13 1l 0 11 11 39.00 2&.00 16.00 23.00 28.91 5.63 0.21 
1-H-4-16 1 0 1 1 39.00 26.00 20.00 19.00 26.·43 6.36 0.24 
l-H3-2C 11 0 li 11 38.00 22.00 17.00 :u.oo 22.73 5.56 0.24. 
1-H3-2A li 0 11 11 u.oo 27.00 22.00 11.00 28.91 3.76 o.u 
1-Hoi-12C 12 0 12 12 30.00 10.00 7.00 23.00 11.17 a.~e 0.66 
1-H4-1.o4 11 0 11 11 26.00 21.00 16.00 10.00 21,65 2.sa 0.12 

• • 



• • 

Conatitu•nta8arlu•, fllt•r•« (coda=H20, n~FBARIUW, unl ta,.PPB ' dl=t! , dwa=lOOO ' 
rog=EPA ) 

WEt.LNAI.IE SAMPLES 8ELOV!tlL OA'fS " .... NED IAN UIN RANGE .... STO CV 

l-H4-HB 11 0 11 11 123.00 107.00 97 .oo 28.00 107.09 7.$6 0.07 
1-H'4-128 10 0 10 10 107,00 98.60 72.00 36.00 95.00 12.35 0.13 
l-H4-<4 17 0 " " 95.00 &7.00 27.00 88.00 64.07 2<4 .09 0.38 
l-H4-16A 11 0 11 11 94,00 ao.oo 82.00 32.00 80.66 9.08 0.11 
l-H4-9 11 0 10 10 87.00 ea.oo ••• oo ·43.00 88.66 }.4,08 0.21 
1-H<t-3 ,. 0 " 

,. ee.oo 28.00 14.00 72.00 38.87 22:. 11 0.57 
1-H4~12A 11 0 11 11 82.00 67.00 u.oo .49.00 64.&4 18,28 0.26 
l-H.C-10 11 0 u 11 77.00 70.00 42.00 35.00 64,09 11.45 0.18 
1-H4-17 ' 0 ' • 74,00 73.00 88.00 6.00 11.61 3.21 o.o• 
1-H4-S " 0 " " 89.00 65.00 -H.OO 21.00 58.43 8.27 0.11 
1-+13-1 " 0 " " 80.00 60.50 40.00 20.00 so.oa 4.87 0.09 
l-H4~6 " 0 " 

,. 52.00 47.00 4<1.00 9.00 48.79 2,62 o.os 
1-H4-8 11 0 11 11 49.00 40.00 ae.oo 13.00 41.36 3 .ae. 0.09 
1-ti.t~T 12 0 11 11 48.00 39".00 29.00 17.00 aa.ss 6,6$ 0.16 
1-H3~2B 11 0 11 11 44.00 36.00 24.00 20,00 a.-..66 6.88 0.18 
1-H4-18 • 0 • • H.OO 36.00 29'.00 16.00 36.33 fi.O& o.u 
1-H<t-ll 12 0 12 12 . .u.oo 32.00 29.00 12.00 33.87 -4 .87 0.14 
l~H3-2A 11 0 11 11 34.00 2•.oo 20.00 u.oo 2& .-46 ... 18 0.16 
1-t!-4-16 • 0 • • 33.00 23.60 21.00 12.00 24.60 -4,JJ2 0.18 
1-H"•-13 11 0 11 11 31.00 29,0f) 20,00 11.00 2.7 ... 5 3.60 0.13 
1-H3-2C 11 0 11 11 30.00 19.00 tl.OO 19: .oo 19.66 5.2'4 0.27 
1-H-4-U 11 0 11 1l 27.00 23.00 19,00 8,00 23.18 2.6-4 0.11 
l-tt4-12C 12 0 12 12 HI.OO 10.00 7.00 s.oo 10.-t2 2.61 0.26 

Con•tltuent=Oeryl lium (codo=AOl, n•-"'8ER't"LUW, unlta~PPB • dl=5 , dw•~ ' 
roga ) 

'" 
LC WElLNAWE SAWPLES S£LO'M>L DAYS " WAX UEOIAN »IN RANOE WEAN STD cv 

1-Ha-1 .. .. ,. 1 6.00 5.00 6.00 o.oo 6.00 
1-H3-2A 11 11 11 
1-H3-2B 11 11 11 
1-H3-2C 11 11 11 
1-H•-a ,. ,. 21 
1-H.--4 •• ,. ,. 
1-114-6 23 23 22 
1-H4-& 22 22 22 
1-H4~7 11 11 11 
1-tt<4-8 11 u 11 
1-H4-9 11 11 u 
l-H4-10 11 11 u 
1~~•-11 l2 ,. 12 
1-H4-12A 11 11 11 
l-»1-128 11 11 u 
1~H4-12C 12 .. 12 
1-H4-13 11 11 11 
1-H-4-H 11 u 11 
l-W4-16A 11 11 11 
1-Ht4-16B 11 11 11 
1-H-4-18 • • • 1-H4-17 • ' • 1-H4-18 • • • 



Con•titu•nt=S.ryllium; fllt•r~ (eQd•=H33, n•~=F8ERYLL. unita=PP8 , d I=S ' <:hr•= ' r•g= ) 

WELLNAIIiE SAWP\.ES BEL~l OAVS " ... WEI> IAN "'" RANGE WEAN STD CV 

1-Ho!-8 11 10 11 1 6.00 6.00 s:.oo o.oo 5.00 
l-H3-1 12 " " 1-H3-2A 11 11 11 
t~H3-2B 11 11 11 
1-H3~2C 11 11 11 
l-tu-3 14 ,. 13 
1-H4--4 16 16 12 
t-H4-s 1l 11 11 
l-H4-7 12 " 11 
1-H-4-8 11 11 11 
1-H.t-9 11 11 10 
1-H-4~10 11 11 11 
l-H4-ll " 12 12 
1-H.f-12A 11 11 11 
1-H.f-128 10 10 10 
l-H-4-12C 12 12 12 
1-H-t-13 11 11 11 
l-H4-l.f 11 11 11 
1-H4-16A 11 1l 1l 
1-H-c-15B 11 11 11 
1-H-4-16 • • • 1-H.t-17 3 3 3 
1-Ho!-16 • • • 

- CQn•tltue~t=Gto•• h•t• (c()cd•=tll, na-=6ETA unlta.::PCI/L, dh:B 6••-:::60 r•g=EPA ) 

"' ' 

"' 
WELLHAWE SAWPLES SELO~L DAYS N WAX MEDIAN WIN RANGE WEAN STO cv 

1-H•~a ao 0 29 •• 1920.00 $91.60 156.00 1764,00 720.57 .416,9$ 0,6$ 
1-H4-4 .. 0 29 .. 4U.OO 289.00 IL81J 414.12 266.U 139. tl 0.62 
1-H-'I-12A 11 0 1l 11 320.00 69.80 7.91 312.0$ 82.13 85.80 1.04 
1-H-4-9 12 0 11 11 306.00 1-46,00 37.20 287.80 U1.12 82.70 0.69 
t-H4-13 11 0 11 11 98,20 73.20 56.20 .4:2.00 71.65 11.75 0.16 
t-H4-12B 11 0 11 11 8&.10 46.80 18.50 66,60 48.78 20.83 0,-43 
1-H-4-11 12 0 12 12 84. '20 66.90 68.80 25.<40 /H,86 7.$7 0.12 
l~H-4-18 6 0 • • 71.70 19.26 H.OO 66.80 27.60 21.96 0.80 
1-l-13-1 •• 0 28 •• 34.40 11.80 7.68 28.8-'1 13.01 5.67 o.u 
l-H4-6 •• 0 28 28 2ft.30 9.06 !L90 22.40 10.68 4.78 o . .ffi 
1-H-4-1& 1 0 1 7 26.10 17.60 8.99 18.11 18.00 6.03 0.28: 
1-H4~5 " 1 28 26 :23.40 8.05 4.59 18.81 9.66 .... 0.43 
1-114-17 6 0 • • 18.10 15,30 5.96 10.15 12.63 4.60 0.31 
1-H4-16S 11 0 11 11 13.20 9.64 4.27 8.93 9.24 2.37 0.28 
t-H"-11iA ll 0 11 11 U.lO 9.88 6.64 7.58 9.30 2.24 0,2-4 
1-H3-2C 11 0 11 11 13.00 8.44 3.86 $.34 8.39 3.67 i'L 43 
1-fi4~H 11 0 11 11 12.60 7.87 4.66 7.96 7.88 2.17 0.28 
l-H4-7 12 1 11 10 12.30 7.81 4.05 8.~6 7,83 2.S9 o.u 
1-H3-28 11 2 11 • 11.70 7.66 l!i.l(l 6.60 7.84 2.14 0.21 
1-H"-8 11 0 11 11 11.60 8.-47 6.49 8.11 IL4l!i 1.92 0.23 
1-Hl-2A 11 1 11 10 HL90 8.89 3.39 7.l!i1 7.41 2,11 o.n 
1-H4-l2C " 0 !Z ,. 9.72 a.oa 4.08 6.64 7.63 .... 0.27 
l-H:4-10 11 0 11 11 9.6:2 7.71 6.28 -4.36 7.36 1.38 0.19 

• • 



- Constituent~Si•(2-•thtlhextl) phth•l•t• (code=840, n•-•BlS2EPH~ unit.-=PPB • dt=lO ~ d••= ' r•Q= ) 

WELLNAWE SAMPLES BEL(JM)L. DAYS N WAX WEI> IAN "'" RANGE liEAH STl> cv 

l-H4-3 l3 11 13 1 13.00 u.oo 13.00 Q,OQ 13.00 
1-H3-1 lQ 18 " - Con•titv•nt~CadmiuM (eod•::A07, n•-=CAOW!UU. Uti 1-h~f>PB 

' 
dl=2 , dw•=10 r•9=-EPA ) 

WELL. NAME SAWPLES SELOWOL DAYS N IIAX WEOIAN WIN RANGE WEAN sm CV 

l-H4-a ,. •• •• 2 u.oo 7.60 2.00 11.00 1.50 7.78 1.04 
1-H-t-8 30 ,. •• 2 &.00 3.60 2.00 a.oo a.so 2.12 0.81 
l-H4-4 30 •• •• ' 4.00 3.GO a.oo 1.00 3.50 0.71 0.20 
1-H4-& •• " •• • 3.50 3.20 3.00 0.60 3.23 0.25 0 .00 
1-H.t-11 12 ll 12 1 3.00 a.oo 3.00 o.oo 3.00 
1-H-4-17 s • • 1 3.00 3.00 8.00 o.oo 3.00 
l-H3-1 •• " 28 1 2.10 2' 10 '2 .10 0.00 2.10 . 
1-H-4-9 11 • 11 ' 2.00 2.00 2.00 o.oo 2.00 0.00 o.oo 
1-H4-12A 11 10 11 t 2.00 2.00 2.00 o.oo 2.00 
l-H3-2A 11 11 11 
l-H3-2B 11 l1 11 
l-H3-2C 11 l1 1l 
1-H-4-7 11 11 11 
1-k-t-S 11 11 11 
1-H-4-10 11 l1 11 
l-H4-l28 11 11 11 
l-tl.t-12C 12 12 " 1-H4-l3 11 l1 11 
1-H4-U 11 11 11 
1-H4-16A 11 l1 11 

c:> 1-H4-168 11 11 11 
~ 1-H-t-16 1 1 1 

l-H4-18 • • • 
- Conatitueot=C•dmtum, 111hr•d (code=H21 1 n•me=FCADMIU, unlt•=f'PB did dwsclO rillif=-EPA ) 

WELLNAI.IE SAWPLES 8£L01fiiOL ()AYS " WAX MEOIAN UIN RANGE MEAN STD cv 

1-H-t-5 ,. 1> .. t 3.00 3.00 a.oo 0.00 3.00 
l-H3-2A 11 10 11 1 2.00 2.00 2.00 0.00 2.00 
l-H3-2B 11 10 11 t 2.00 2.00 2.00 0.00 2.00 
1-~4-9 11 10 10 1 2.00 2.00 2.00 o.oo 2.00 
l-H4-l2C 12 11 12 1 2.00 2.00 2.00 o.oo 2.00 
l-H3-1 .. " .. 
l-H3-2C 11 11 11 
1-H.t~:s 16 1. lS 
1-H4-;of 11 11 .. 
l-H<4-6 " " " 1-H.t-7 12 12 11 
l-H4-8 11 11 11 
1-H-t-10 11 11 11 
1-IH-11 12 12 12 
l-li4-12A 11 11 11 
l-H4-l28 10 10 10 
1-H-4-13 11 11 11 
1-H<I-14 11 11 11 
l-H4-l5A 11 11 11 
l-H4-1SB 11 11 11 
l-H4-·la • • • 1-H.t-17 > 3 3 
l-H4-18 • 6 • 



Con•tltuent=Cal~iu• (~~d•=A05. na-CAU;IUM, unlh=PPB ' 
db::60 • d••= ' 

reg.: ) 

WELLNA.itiE SAiiiPLE$ 8ELOWDL DA't'S • WAX ... IAN WIN RANGE ....... STD cv 

l-H4~3 30 0 •• •• U.fOOO.OO 35500.00 11300.00 322700.00 66189,68 71371.03 1.0\il 
l~H4-9 11 0 11 u 113000.00 85600.00 66100.00 47900.00 8:8181.82 14789,01 0.11 
1-H<t-17 5 0 5 • 00100.00 71300.00 69300.00 30800.00 72780.00 11068.33 0.15 
1-H3-1 >5 0 •• •• &0000.00 77960.00 60900.00 :unoo.oo 76689. 2\il 7330.72 0.10 
1-H4~12A 11 0 11 11 82400.00 73100.00 40100.00 <12300.00 68581.82 l.of411 ,51 0.22 
l-H4-12B 11 0 11 11 79400.00 70200.00 60300.00 29100.00 fJS633.84 9443.66 0.14 
1-H-4·4 28 0 ,. 25 79300,00 41200.00 19600.00 69800.00 42436.00 16384.62 o ... 
1-H4-6 •• 0 •• 24 76300.00 62450.00 37900.00 38400.00 150729'.17 8675.83 0.14 
1-H.II-5 25 0 •• .. 76000.00 66650.00 4..(900.00 30100.00 57341.&7 6868.86 0.10 
1-114~ 7 11 0 11 11 72100.00 54300.00 47200.00 2-4000.00 57200.00 7881.12 0.14 
1-H4-8 11 0 11 11 70300.00 83700.00 66300.00 14000.00 63581.82 44U.U 0.01 
l-Hl-2A 11 0 11 11 82400,00 40400,00 36900.00 26600.00 43027.27 1117.20 0.17 
1-H4-16 • 0 • • 68600.00 .t6460.00 38200.00 20300.00 48000,00 6869.84 0.14 
1-H4~16A 11 0 11 11 67100.00 <19200.00 42100.00 16600,00 .ofg409.09 4398.51 0.09 
1-H.t-11 12 0 12 12 eeaoo,oo 48200.00 41600.00 16200.00 4840e.aa 4021.86 0.08 
1-HS-29 11 0 II 11 £2400,00 43400.00 lEISOO.OO 13900.00 44.ofl8 .18 4484,28 0.10 
l-H4·16B 11 0 II 11 62100.00 49000.00 ..(1600.00 10600.00 47863.64 3048.11 0.08 
1-H4-13 II 0 11 11 47000.00 40700.00 3HOO.OO 16600.00 39964.65 4417.32 0.11 
1-H•-10 11 0 11 11 48400.00 ueoo.oo 27400.00 19000.00 40464.66 8286.66 t).l8 
l~H.t-18 1 0 7 7 48300.00 .U$00.00 3..(700.00 11600,00 .tl100.00 3944.82 0.10 
l-H4-1<4 11 0 11 11 <HSOO.OO 42-400.00 34100.00 10700.00 ..(1000.00 3:253.92 o,oa 
1·H4-12C 12 0 12 12 3<4000.00 28100.00 23300.00 10700.00 2733'3,33 3106.69 0 .a 
1-H3-2C 11 0 11 11 26200.00 25800.00 20300.00 6900.00 24746.45 1746.00 0.07 

- (¢nstltuent;Ca!elua, flttered (ccdo=H19, n•~FCALCIIJ, unit•=PPB ' 
dl=50 , dw•= ' r•;= ) 

'" . 
00 WELLNAME SAWPLES SELOWDL DAYS N ...... WEOIAII "'"' RANGE liE AN STD cv 

1-H-4~9 11 0 10 10 113000 '00 91160,00 1$6300.00 47100.00 ltll80 .00 13933.00 0.16 
1-H3-1 .. 0 .. H 87400.00 788&0.00 66300.00 32100.00 76671.4! 9261.48 0.12 
1~H.II-12A 11 0 11 11 81100,00 69-400.00 40100 .oo 40400.00 64836.38 13642.89 0.21 
l-H4-17 3 0 ' ' 781>00.00 77700.00 67900.00 20&00.00 71366,67 11689.33 o.1a 
1-H4-8 ,. 0 14 14 78200.00 66700.00 61700.00 18600.00 66176.&7 4916.62 0.07 
1-H4-B 11 0 ll ll 7.UOO.OO 66200.00 67100.00 17000.00 86663.6<4 66&2.91 0.09 
1-Hil-7 12 0 11 11 13-400.00 56700.00 -49900 .oo 23600.00 69522,73 7304.43 0.12 
1-H4-S: " 0 .. 14 73300,00 682$0.00 54800.00 19600,00 80435.71 6644.73 0.09 
1-H4-12B 10 0 10 10 72900.00 67460.00 61600.00 21400.00 84140.00 7717.91 0.12 
1-H.II-4 l7 0 ,. ,. 1:1'!000 .00 41260.00 23900.00 -48100.00 45114.2.9 186•U.89 0.37 
1-H3-2A ll 0 l! ll 66000.00 "0100.00 36600.00 28500.00 43-454.55 7999.92 0.18 
1-H4-1EI • 0 • • 61100.00 .1111700.00 39400.00 21100.00 47$183.33 7607.97 0.18 
l-H4-l6A II 0 II 11 68700.00 61100.00 4!000.00 16200.00 60.11118.18 4181.68 0.08 
1-li4-16B II 0 ll 11 66000.00 48300.00 41200.00 13800.00 48472.73 3663.52 o.oa 
1-H4-3 16 0 I. I. 64100.00 19900,00 11200.00 42900.00 25968.41 13797.96 0.63: 
1-H4~1l 12 0 12 12 53800.00 48760.00 43300.00 10500.00 48841.67 2471.46 0.05 
1-HS-28 II 0 II ll 61800.00 0800.00 40300.00 11600.00 43618.18 -4010.-44 0.09 
1-H-4-16 • 0 • • .t-9&00.00 -to3oo.oo 37200.00 12300.00 41316.67 -4369.66 o.u 
l-H.t-13 ll 0 ll ll 41600.00 89900.00 83700.00 13800.00 39990.91 4259.92 O.ll 
1-H4-l0 ll 0 ll ll 47000.{)0 42800.00 29700.00 17300.00 -40400.00 8138,08 0.16 
1-H4-14 ll 0 ll II 4-4700.00 40600.00 36lta0.00 8400.00 40972.73 2524.71 0.08 
1-H.t-l:i!C 12 0 12 12 33900.00 27200,00 ~3700.00 10200.00 27626.00 3274.73 0.12 
1-H3-2C II 0 II ll 28800.00 23700.00 20000.00 8800.00 23927 '1.1 2364 .e:t 0.10 



Conatltuent~Chlorld• (;;:ode=t7S, n•-=CHLORID. lnt 1 ta=PPB , dh:SOO , dwa=250000 > r•s::EPAS ) 

WElLNAME SAWPLES BELOVItlL DAYS H """ WEDlAN "'" RANGE - STD cv 
l-H3-1 .. • •• •• 30$00.00 9280.00 8000,00 2~800.00 10517,1-4 H61.Ba 0.42 
1-H4~12C 12 0 12 12 :usoo.oo 31140.00 2630.00 21970.00 6087.60 1141.46 o ... 
1-~3-2C 11 0 11 11 U700.00 3240.00 2~70.00 21UO..OO 7891i.4S 8$63.82 o.so 
1-H4-8 •• 0 •• •• 20300,00 12400.00 >4000.00 16300.00 11170.00 4202.66 0.38 
1-H4-3 31 0 20 •• 13100.00 8640.00 4570.00 6630.00 8439,83 21sa.n 0.28 
l~H4-17 • 0 • ' 10900,00 9840.00 e8oo.oo 2100.00 9704.00 906.36 0.09 
1~H4-9 12 0 11 11 10750.06 9320.00 41-40.00 ~010.00 914&,4$ 1110.70 0.12 
1-H3~2A ll 0 ll 11 10 .. 00.00 8400.00 5&30.00 4870.00 4867.27 uss.eo 0.20 
1-H4-7 12 0 11 ll 10100,00 87~0.00 8350.00 3750.00 8315.<t6 1207' 18 0.16 
1-H-4-8 ll 0 ll 11 $970.00 9870.00 8890,00 an8o.oo 8800.&1 1t.49.06 0.13 
1-H•~~ .. 0 •• 20 9580,00 5190.00 1280.00 8280.00- 514&.21 1810.06 o.u 
1-H4-l2A 11 0 11 11 9040.00 &890.00 2720.00 4320.00 fl66l.B2 1961.04 0.29 
l-H3-28 11 0 11 11 8710.00 eeso.oo 6700.00 3010.00 68~0.00 a24 .es 0.14 
1-H<f-6 ., 0 ,. 28 $340,00 4896.00 2760.00 6590.00 6166.79 H73, 75 0.2\) 
1-H4-10 11 0 11 11 a.uo.oo 6700.00 HOO.OO 6940.00 6397.27 2081. 7S 0.39 
1-H4-128 11 0 11 11 7540.00 6700.00 -4280.00 3260.00 8!48.36 1044.42 i).l6 
1~H-4-UA 11 0 11 l1 62$0.00 6780.00 3670.00 2610.00 5500.00 7'98.16 O.H 
1-H~-18 • 0 • • 8230.00 5620.00 4720.00 1610.00 6560.00 soe .5& 0.09 
1-H4~11 12 0 12 12 5820.00 .. 970.00 3780.00 2040,00 4882.60 881.5-4 0.1-4 
1-H4-168 11 0 11 11 6770.00 &460,00 4000.00 1770.00 6234.55 583.77 0.11 
1-H~-U 11 0 11 11 S£20.00 >4880.00 aaoo.oo 1720.00 4867.27 571.58 0.12 
1-H-4-18 • 0 • • 6-150.00 5100,00 .4750.00 700.00 5080.00 266.5'9 0.06 
1-tH-13 11 0 11 11 5390.00 4&30 .00 2~0.00 2-'130.00 .. 284.5£ 807,69 0.19 

00 
- Con•eltu•"t=ChlorGform (Trlchloromath•n•} (.:::ode=A80, ne~=CHLFORW, unit•=PPB , dl=lO ' d••=lOO > r•g=EPA ) 

"' WELLNAt.fE SAWPtES 6EtO'M>L DAYS N WAX WED IAN "'" .. ,.,. WEAN STO cv 
1-Ho4~H 11 0 11 11 37.00 33.00 26.00 11,00 3l.Ql 3.14 0.10 
1-H4-l8 • 0 • • 37.00 32.00 22.00 16.00 30.50 6.86 0.19 
l~H-4~11 12 0 12 12 33.00 30.00 19.00 H.OO 2$.99 1.69 o.u 
1-H4-l3 11 0 11 11 l3.00 29,00 19.00 u.oo 28.66 .ol.27 0.15 
1-H-1-18 • 0 • • u.oo 28.&0 2<t. 00 9.00 28.00 3,22 0.12 
1•H>t-3 " 1 20 28 32.00 2~.00 n.oo 21.00 23.43 IL21 0.22 
1-H-4-5 26 0 •• 26 29.00 23.00 14.00 15.00 22.82 3.80 0.17 
1-H3·2A 11 0 11 11 28.00 28.00 1$.0!) 12.00 22.91 4.30 0.19 
1~Hl-28 11 0 11 11 27,00 2~.00 19.00 8.00 22.73 2.9 .. 0.13 
1-H3-2C 12 7 11 • 27.00 25.00 11.00 10.00 23,80 3.85 o.te 
1-H-4--4 •• • .. 20 27.00 18.60 a.oo 19.00 18.12 4.71 0.28 
1-H4-8 2£ • 26 18 24.00 1-4 .00 e.oo 18.00 l-4:.&1 4.(1,6 0.31 
l~H-'-1 12 0 11 11 2-4.00 21.00 17.00 7.00 20.91 2.47 0.12 
1-H.t-12.4. 11 • 11 • 23.00 20.00 17.00 6.00 19.88 2.42 0,12 
1-H<t-128 11 0 11 11 23.00 19,-40 12.00 11.00 18. >40 3.70 0.20 
1-H4-8 11 0 11 11 20,00 17.00 u.oo 8.oo 18.-46 2.88 0.17 
1-H4-9 12 0 11 ll 20.00 18.00 12.00 &.00 17.00 3.07 o.u 
1-H4-16A 11 • 11 • 17.00 u.oo 9.00 8.00 U.ll 2.71 0.21 
1-H-4-168 11 ' 11 • 16.00 12.00 9.00 6.00 11.78 1.79 0.15 
1-H3N1 30 22 •• • 14.00 12.00 10.60 a.so 11.90 L3o4 0.11 
1-114-17 • 1 • • 13.00 12.00 s.oo 6.00 11.26 2.38 0.21 
1-1i4-l2C 12 11 12 1 6.00 8.00 8.oo 0"00 e.oo 
1-H4-10 11 11 11 



- Cc~•tltu•~t~Chroml~m (eode=A08. n•m.-.CHROWUU:, unlt•=PPB ' 
dl.-.10 • dw••iO • r•e=EP-' ) 

WEU.NAiolE SAWF'l.ES BEL.OIKIL OAYS N ...... '""""' "'" ·-· ....... STI> CY 

1-tHHI •• 0 29 29 1130,00 671.00 241.00 889.00 &08,02 279,89 O.·U~ 

1-H4-4 •• 0 29 29 729.00 392.00 26.00 703 .oo 393.47 204.75 0.62 
l·H4-6 •• 0 28 •• &31 ,50 284,00 131.00 4<18 .60 327 .:n 142.48 0.44 
1-H4-U !1 0 l1 !1 Ul.OO 2e1. oa 148.00 183,00 241L21 82.68 0.25 
1-H4-12A l1 0 !1 11 aoe .oo 207.00 67.00 2of9.00 206,84 80.10 0.39 
1-H<t-18 • 0 • • 286.00 2U.60 237.00 48.00 257.17 16.97 0.08 
l-H4~Ue 11 0 11 11 27&.00 11J4 .00 152.00 124.00 202.46 43,41 0.21 
l·H4-12C 12 0 12 12 268.00 177.60 68.00 200.00 181.42 68.12 0.36 
1-H4-7 11 0 11 11 206.00 126.00 112,00 94.00 140.56 30.39 0.22 
1-H4-16A 11 0 11 11 202 .oo 166.00 60.00 1-42.00 H6.66 4:1.17 o.3o 
1-H4-l68 11 0 11 11 180.00 164.00 107.00 7!.00 1.48.46 22.67 0.16 
1-H4-11 12 0 12 12 167.00 96.60 81.00 106.00 101.68 !2.40 0.32 
1-H4-17 • 0 • • 1&6,00 e:z:.oo 63.00 u3.00 83.40 47.36 0.67 
l-H-4-9 11 0 11 11 16ol,Q0 187.00 108.00 68,00 136.64 17 .oo 0.12 
1-Hol-8 11 0 11 11 1411 .oo 113,00 9£.00 .ce .oo 113.Ul 14.18 0.13 
1-Hl-2A 11 0 11 l1 98.00 :&1. 00 27.00 11.00 48.27 20.27 0.44 
1-114~10 11 0 11 11 9'6.00 77.00 17.00 79.00 89 • .C6 "17.19 0.39 
1-HS-1 •• 0 .. 25 79.00 69.60 2:4.00 66.00 64.27 16.48 0.29 
l-Ji4-8 •• 1 28 27 79.00 49.00 26.00 63.00 -47.78 12,82 0.27 
l-Ji-4-13 11 0 11 11 48.00 26.00 17.00 31.00 2:8.00 9.03 o.n 
1-ff3-2B 11 0 11 11 4-4.00 27.00 14.00 30.00 29 . .(6 9.97 0.34 
1-H3-2C 11 1 11 • 23.00 12.60 11.00 12.00 14.76 6.68 0.36 
1-H4-lfl 1 • 1 2 16,00 13.00 10,00 8.00 u.oo 4.2-4 o.u 

- Co~at1t~•ot~Chromtum, fllt•r•d (cod~=H22, ne~~~e::oFCHROi,U • unlta~<f'PB • dl=10 • d••=60 • reg:o::EPA ) 

ro 
WEl.LtMME SAMPlES 8ELOIKIL DAYS N ... WED IAN WIN R"NGE WEAN STO cv 

. 
681.00 !48.00 210.00 361.00 346.60 90,38 ·- 1-H4-l •• 0 ,. ,. 0.28 

0 l-N4-4 l7 0 " " 522.00 aae. 76 24.00 498,00 306.88 134.:U 0.-44 
1-JH-14 " 1 11 10 304.00 268.00 154,00 160,00 261.20 60,36 0.20 
1-H4-6 ,. 0 ,. 

" 303.00 19-4.00 142.00 161.00 20li. 79 60,18 0.24 
1-H4-t:!A 11 0 11 11 302.00 191.00 -48.00 258.00 201.91 60.3-4 0.40 
1-H4-18 • 0 • • 282.00 252.60 2-42.00 40.00 268.13 14. 73. 0,06 
l-H4·12C 12 1 12 11 212.00 166.00 54.00 218.00 168.64 68.&1 0.43 
l-H4~12B 10 0 10 10 260.00 167.60 137 .oo 113.00 191,50 36.54 0.19 
l~H4-161. 11 0 11 11 206.00 lH.OO 62.00 143.00 148.66 4-4,64 0,31 
1-H4-16B 11 0 11 11 171.00 163.00 ..... 72.00 149.91 22.32 (1.16 

1-H4-9 11 0 10 10 164.00 129.00 107.00 67.00 131.00 16.83 0,13 
1-H4-ll 12 0 12 12 165 .oo 951.50 63.00 102.00 90.17 U.41 0.33 
l-H4~7 12 0 11 11 163.00 1;?6.50 518.00 56.00 129.68 li!.SO o.u 
1-H4-8 11 0 11 11 112.00 102.00 $<4.00 18.00 102.82 8.29 o.os 
1-H-4-10 11 0 11 11 92.00 82.00 16.00 77,00 67.66 28.86 0.43 
l-H4-6 " 0 ,. ,. 9S.OO 43,00 38.00 63.00 47.07 13.1$ 0,28 
t-H3-1 ,. 0 ,. " 70.00 61.00 31.00 39.00 62.86 11.£13 0.23 
1-H3-2A 11 0 11 11 89.00 32.00 18.00 61.00 36.82 14.42 0.40 
1-H4-17 • 0 3 3 87,00 60.00 u.oo 3-4, DO 60.00 17 .oo 0.34 
l-H4-13 11 1 11 10 48.00 26,60 13.00 36.00 27.50 tO. 31 0.37 
l-H3-'2B 11 l 11 10 40.00 30.60 14.00 26,00 27.80 &.88 0.36 
1-H3-2C 11 • 11 2 11.00 10.60 10.00 1.00 10.60 0.11 0.07 
1-H-t-16 • • • 1 11,00 11.00 11.00 o.oo u.oo 

- Ccr.stituent.,Cobalt-80 (ccd4>:010, n&l!le=CD so unlts=PCI/L, di:22.5 
' 

d·n:::~lOO • rog=EPA ) 

WELl.N"ME SAMPLES BEt.O'iltil DAYS N MAX t.IEDIAN "'" RANGE MEAN STO CY 

l-H3~ 1 • 4 • ' e.CB 6.86 6.63 0.45 &,86 o.u 0.06 
l-H4 3 • 5 • l 6.63 6.63 5.63 0.00 5.83 



• 

Con•tltu•nt~toliform b•ct•rl& (CO"d .... l09, naJM:::COLIFRW 1 unita=IWN • dlc2.2 ' d••=l • r~=EPA ) 

WELlNAWE SAMPLES SELO¥IOL DAYS N """ WED IAN UIN RANGE IIEAN STO cv 

t-H"-a •• •• •• • 23.00 10.05 2.20 20.80 11.32 9,62 0.8<4 
l~H<t-7 11 • 11 7 14.00 18.00 2.20 13.80 10.50 e.wa 0.88 
1-Hol-6 11 10 11 1 14.00 18.00 18.00 0.00 18.00 
l~H<4-12A 1! 10 11 1 18.00 lfJ.OO 18.00 0.00 u.oo 
l-H3-2C 1l 10 11 1 6.10 6.10 6.10 0.00 6.10 . 
l-H<4•4 •• 28 •• 3 4.00 2.20 2.20 1.80 2.60 1.0-4 0.37 
l-H3-1 .. .. • • 1 2.20 2,20 2.20 a.oo 2.20 
1-H.ol-ll 12 11 12 1 2.20 2.20 2.20 0.00 2.20 . . 
l-H4-l2C 12 10 12 2 2.20 2,20 2.20 0.00 2.20 0.00 o.oo 
l-H4-l!l 11 10 11 1 2.20 2.20 2.20 0.00 2.20 
l-H4·11 • • • 1 2.20 2.20 2.20 0.00 2.20 
1-H3-2A 11 11 11 
1-H3~28 11 11 ll 
1-H<4-5 37 37 •• 1-1«-6 28 •• 28 
l-H•-9 11 11 11 
1-H-t-10 11 11 11 
l-H4-12B !1 11 11 
l-H4-H 11 11 11 
l-H4-l6A 11 11 11 
l-H4-158 ll 11 11 
1-H4-18 • • • 1-H4-18 • • • 

"' 
- ~o~atltuent~Speeific conduct•rtee. fi•ld (eode=-191, IIUMtr=CONDFLO, Ul'l it•=UWHO dl=-1 dwe=700 reg;;:::WOO£ ) 

- WELLNAUE SAW'LES BEL~L 
·~ 

CAYS N "" WEOIAN UIN RANGE WEAN STD CV 

1-H4-3 ,. 0 •• 27 6790.00 18S4.00 910.00 48{10,00 2101.41 1176.26 0,68 
1-H4-JI •• 0 29 27 1357,00 892.00 us.oo 11<42.00 828.58 349.10 0.<!2 
1-H4-~ l1 0 11 l1 ees.oo 839.00 478.00 389,00 873.8'2 119.37 0,1$ 
1-Hl-1 •• 0 26 27 725.00 696.00 469,00 266.00 593.0-4 58.6>4 0.12 
1-H4-12A 11 0 11 11 870.00 6U!:.OO 272.00 398.00 <1&e.8<! 126.44 0.26 
l-H4·6 •• 0 28 28 589.00 481.00 293,00 278 .oo 460.64 7$.16 0.18 
1-H4-17 • 0 • • 566,00 50-4. &0 >471.00 84.00 606.76 37.79 0.07 
1-H4-128 11 0 11 11 639.00 -4\U.OO 331.00 206.00 o461. 73 79.-47 0.18 
1~H4-8 11 0 11 11 5:29.00 417 .oo !68.00 173.00 428.84 48.10 0.11 
1-H4-7 11 0 11 11 506.00 -423.00 328.00 177 .oo 42o4.00 64.83 o.u 
1-H4-6 28 0 28 21 -476.00 401.00 302.00 173.00 392.62 -48.00 o.u 
1-tU-2A 11 0 11 11 466.00 314 .oo 262.00 203.00 328.91 62.63 0.18 
1-H4-l58 11 0 11 11 iCHLOO 387.00 298.00 118.00 369.18 33,U 0.09 
1-H-4-161. 11 0 11 11 <414.00 372.00 310.00 10-4.00 367.73 39.68 0.10 
1-H-4-18 • 0 • 6 ue.oo :ue.oo 239.00 157.00 319.83 53,03 0.17 
l-H4-l0 11 0 11 11 395.00 ue,oo 207.00 188.00 306.9'1 60.47 0.20 
1-Hl-26 11 0 11 11 3U.OO 319.00 268.00 115.00 320.00 36.69 0.11 
1•H3-2:C 11 0 11 11 376.00 2&1. 00 187.00 209.00 287.65 76.67 0.28 
1-H4-l2C 12 0 12 12 371.00 272.00 221.00 150.00 283.17 -48.92 0.17 
1-H-4-11 12 0 12 12 364.00 302.00 2-46.00 119.00 3U.67 37.19 0,12 
1-H4·13 11 • 11 11 362.00 286,00 leB.OO 166.00 272.91 63.62 0.20 
1-H-4-H 11 0 11 11 31£.00 3-04,00 206.00 109,00 289.18 32,24 0. t1 
1-H"-16 • 0 • 6 296.00 261.60 190.00 105.00 243.00 -41.67 0.11 



- Cona~ltu•nt=Copp•r (eod•"'Al3, na11141:a:COPPER unlh=PPB , dl=lO , dw•=llOO ' r•U"'EPAP ) 

WELLNAI.tE SAWPLES BELOWDL bAYS " WAX WED IAN WI!< RANGE ..... $TO cv 

1-H4-U 12 • 12 ' 274.00 19.00 13.00 261.00 102.00 H8.9S 1.46 

1-K-1-~ '" 0 ,. •• 133.00 .td,OO 10.00 123.00 <I&.U 31.89 0.70 
1-H.4~16A 11 • 11 ' 103.00 12.00 11.00 92.00 42.00 62.83 1.26 

1-H.4-l3 11 • 11 • tl-8.00 39.00 10.00 68.00 39.00 -41.01 1.06 
1-H4-17 • • • 3 30,00 u.oo 10.00 20,00 11.00 11.2'1 0.86 
1-H3-2A 11 • 11 • 29.00 23.60 18.00 11.00 23.60 1.78 0,33 

1-K-1-4 30 ,. •• • 29.00 20.60 11.00 18.00 20.26 10.11 0.60 
1-H3-2C 11 • 11 • 28.00 22.60 10,00 18.00 20.60 7 •• 5 0.38 
1-H.c-1-C 11 7 11 • 28.00 ltl.OO 10.00 18.00 17.50 '1.69 0.43: 
1-H.C-t::zC 12 10 12 • 26,00 18.00 10.00 16,00 18.00 11.31 o.ea 
1-H<t-6 ,. .. ,. ' 20.00 16.26 18.60 3.50 18.26 2.47 O.H 
1-H4-7 11 • 11 • 17.00 18.60 18.00 1.00 UL60 0. 71 o.o.c 
1-H4-8 11 • 11 ' 18.00 13.00 10,00 &.CO 12.80 2.39 0.19 
1-Ha-1 .. 33 •• • 16.00 12.60 10.00 . ·"" 12.60 a.&4 0.28 
1-H<t-10 11 7 11 • t<t.OO 11.00 10.00 •• Oll 11. tiD 1.73 0.15 
l-H4-e ,. •• •• 2 12.00 11.50 11.00 1.00 11.50 0.71 0.00 
1-H4-16 1 • 7 • 12,0Q 11.60 11.00 1,00 11.60 0.11 o.oe 
1-Ha-2B 11 11 11 
1-H.C-9 11 11 11 
1-H<t-12A 11 11 11 
1-114-126 11 11 11 
1-H4-168 11 11 11 
1-H.t-18 • • • 

u - Constltuent=Copp•r, f i i t•rod (c:od•=H26. nam.=FCOPPER, \.11'1 i ta:PPB dl=lO dwa:llOO r•9=EPAP ) 

~ 

"' 
WELL NAME S/t,WPLES BELOWDL OA VS N IIAX WED IAN WIN RANGE W!!AH STO cv 

1-H4-3 16 • 16 10 se.oo 34.60 23,00 46.00 37.80 13.64 0.38 
1-H4-12C 12 10 " 2 u.oo 24.00 1S.OO 18.00 24.00 u. 73 0.63 
l-H3-2C 11 • 11 2 22.00 18.00 1JI .00 .... 18.00 6.66 0.31 
1-»4-158 11 10 11 1 13.00 13.00 13.00 0.00 ta.OO 
1-tw-10 11 10 11 1 u.oo u.oo 11.00 0,00 u.no 
1-H4-11 " 11 12 1 11.00 11.00 u.oo 0.00 11.00 
1-H3-1 " " " 1-H3-2A 11 11 11 
l-H3-2B 11 11 11 
l-tt4-<t 11 11 " 1-H4-6 " " 14 
1-H4-8 H " " 1-H4-7 " " 11 
1-H-t-a 11 11 11 
l-H4-& 11 11 10 
l-H4-12A 11 11 11 
1-H4-l25 10 10 10 
1-H4-U 11 11 11 
1-li.t-14 11 11 11 
1-H<t-HlA 11 11 11 
1-H4-16 • • • l-tt4-17 • 3 • l-H4-16 • • • 

• 



Con•tltuent~Fiuorlde (eod•:CH. n•-=>FLUORID, Ul'lt.•=PPB • db·600 • dw.,....ooo • r•g=EPA ) 

WELLNAI.IE SAMPLES aa.oY!til PAYS H MAX NED IAN WtN RANCE ..... sro CY 

l-H4-3 ., 10 •• " 1Q80.0(l 94<4 .00 500 .oo ueo.oo 1007' 75 48<4. u 0.48 
l-H<4-" .. 2() •• 10 817.50 668.60 600.00 311.50 841.S6 1Qe.69 0.17 
l-H4-6 ., 33 28 1 770,00 710.00 770.00 0.00 770.00 . 
1-H .. -6 •• •• • • • 730' 00 694.00 607.00 223.00 610.33 112. 3~ 0 .ttl 
l-H3-1 " •• ,. • 702,00 686.60 581.00 171.00 801.17 64.68 o.u 
l-H4-9 12 • 11 2 628.50 571.26 614.00 11 ... 60 671.26 80.98 0.14 
l-H3-2C ll • 1l • 628 .oo 628.00 £00.00 28.00 618,87 18.17 0,03 
1-H-1-17 • ' • l 607 .oo 607.00 607.00 0.00 607.00 
l-H3-2A u u u 
1-HS-28 ll 1l ll 
l-ti.o4~ 7 " " 11 
1-H4-8 ll 1l 1l 
1-H4-10 11 1l 11 
1-Hil-ll 12 12 l2 
1-H4-12A ll 11 11 
1-H4-l28 ll 11 1l 
1-Hii-H!C l2 12 12 
1-Hii-U 11 11 1l 
l-H4-H 11 11 11 
l-H<4-16A 11 ll ll 
l-H4-16B ll 11 11 
1-H.4-16 • • • l-H4-18 • • • 

co Constitu~nt=Iron (eode,.,A19, n.-.~uww • unlts=F'PS dl=50 dws:oo300 r•JFEPAS ) 

~ WELlNM.IE SAMPLES BELO'M>L OAYS N C0 IIAX lotEDIAN WIN RANGE WEAN sro cv 
t-H.!\-17 • 0 ' ' 15000.00 lHO,OO 628.00 14-412.00 .U$5.60 8006.33 1.38 
1~H4-12C 12 1 12 l1 4960.00 1<11.00 79,00 o487l.OO 932.73 1462.•Uol 1.66 
1-H3-2C 11 • 11 • <4690.00 13<46.00 166.00 4626.00 1816,83 1610. 9<4 0.89 
1-H<4-6 •• 10 •• 18 4460.00 79.00 51.00 i1399. 00 38l.H 1028.96 2.88 
t~H4-16 7 ' ' ' 2870.00 al.OO 33.00 2937.00 766.25 1402.75 1.83 
1-H4-6 11 0 ll ll 2550.00 tOO.CO 35.00 2615,00 761.18 977.70 1.25 
t~Hil-13 11 ' ll ' 2360.00 210.00 6<4 .00 2318.00 &89. 86 829.41 1.<41 
1-H4-.4 30 • •• .. 2300.00 136.00 60.00 2250.00 .. 68.67 606.13 1.32 
1-ti4-11 .. 3 l2 • 11100.00 111.00 52.00 1148.00 324.67 660.02 1. 72 
1-H-4-3 30 1 ,. •• 1420.00 i180.00 68.00 1361.00 658.46 368.80 0.64 
l-H4-1S • 1 • • 1320.00 127.00 69.00 1261.00 409.20 529.12 1.29 
l-H4-1SA 11 • ll 7 839.00 137.00 33.00 soe.oo 288.00 30.4.00 1.06 
l-H4-6 28 0 .. ,. 620,00 286.60 184.00 08.00 309.18 106.36 0,34 
1-H.ot-aA ll • 11 • 489.00 81.00 68.00 431.00 202.67 247.98 1.22 
l-H3-1 •• 15 •• •• 413.00 110.00 60.00 >423.00 un.ee 127.30 o.n 
l-H<I-9 1l 1 1l 10 .462.00 106.50 63.00 389.00 180.80 131.84 0.73 
l-H4-7 ll ' " • 392.00 180.60 100.00 292.00 201.88 102.63 0.61 
1-H4-14 11 • 11 ' 221.00 62.00 31.00 190.00 83.00 n.e8 0.9>1 
l-H3-2A. ll 2 ll • 213.00 62,00 60.00 163.00 92.33 48.11 0.6'2 
t-H<4-l58 11 • ll ' 124,00 9$.00 31.00 93.00 17.80 42.20 0.6 .. 
l-H4-l0 ll • 11 2 74,00 70,00 6&.00 6.00 70.00 5,6$ o.oa 
l-H3-2B ll 7 ll ' n.oo 56.00 52.00 21.00 56.76 9,64 0.113 
1-H4-l26 ll • ll ' &2.00 49.60 37.00 26.00 d.SO 11 .&e 0.36 



Con•tltu•nt:Iron, fllt•r.O (<od••H31• n•m.•FIRON unitecPF'B ' 
dl=60 

' 
d••=300 ' r•o=EPAS ) 

WELI.tw.IE SAWPLES BELOYIOL OAYS N """ WEDlAH WIN ...... WEAN STl> CV 

1-H•-168 11 • 11 • 322.0.00 1869.00 98.00 3122.00 1669.00 2207.69 l.U 

1-H4-12C ,. • ,. 7 2!60,00 512.00 48.00 2332.00 1121 .ee 988.60 1.07 
l·H•-18 • • • 1 1100.00 1100.00 1100.00 0.00 1100.00 . 
1-H3-2C 11 • 11 • 919.00 392.60 &9.00 880.00 46&.11 399.<t9 0.88 

1-H4-11 12 11 12 1 830.00 830.00 aao.oo 0.00 830.00 . 
l-H4M7 12 10 11 2 664.00 310.60 67.00 507 .oo 310.60 368.50 1.16 
l-H<t-15A 11 • 11 • 307.00 12<4.00 78.00 231.00 169.00 121.90 0.72 
1-H<t-13 11 • 11 2 2U.OD 166.60 70.00 173.00 166.60 122.33 0.18 
l-H4~11 • 1 • 2 200.00 148.60 97.00 103.00 148.&0 12.83 O.<t9 
1-H4-8 11 • 11 • 180.00 112.00 107.00 13.00 163.00 40.0<4 0,2$ 
l~H4-5 ,. .. ,. 1 169.00 169.00 169,00 0.00 169,00 
1-H4-14 11 10 11 1 96.00 98.00 96.00 o.oo 98.00 
1-H3-2A 11 10 11 1 63.00 83.00 63.00 0.00 63,.00 
1-H4-128 10 • 10 1 60.00 eo.oo &0.00 0.00 60.00 
1~H4-6 ,. 11 ,. • 58,00 55.00 84.00 24.00 <t9.00 u.oa 0.27 
l-H-t-3 18 " 10 1 <40.00 <tO.OO 40,00 0.00 <tO.OO 
1-HS-1 ,. 

" 14 
1-Hl-28 11 11 11 
1-H-4-4 11 17 " 1-H-4-9 11 11 10 
1-H<t-10 11 11 11 
1-H4-UA 11 1l 11 
1-H4-16 • • • 

Q Constituefit=L••d {graphlt• f~rn•c•) (eod•<::ASl, "•~LEAOGF unlt.o::PPB 01=6 &·•=50 r•g=Ef'A ) 

·~· WELl NAME SAMPLES BELOYIOl DAYS H 

"' 
WAX IIEOIAN WIN RANGE .... N STO cv 

1-H-4~5 •• •• •• 2 ea.oo 46.51 6,01 82.99 <48.61 58.8& 1.26 
1-H<t-17 • ' • 2 18.00 H.SO 13.00 3.00 14.50 ~!.12 D.lf> 

l-H<t-11 12 11 12 1 ll.60 11.80 u.eQ 0.00 11,80 . 
1-H4-4 30 21 29 • 11.20 6.21 6.81 5,39 7.1 .. 1t.OO 0.39 
1~H4-12C 12 11 12 1 8.20 8.20 8.20 0.00 8.20 
1-H3-1 •• .. 28 1 e.oo .... 8.00 0.00 6.00 . 
1-H<tM3 30 27 •• ' e.oo 6.00 5.10 0.90 5.70 0.62 0.09 
1-H3-2C 11 10 11 1 s.to 5.10 5.10 O.t'IO 6.10 
1-H4-UA 11 10 11 1 6.00 6.00 6.00 0.00 6.00 
1-H3-2A 11 11 11 
l-H3-2B 11 11 11 
1-H<4-6 28 ,. ,. 
t~H-4-7 11 11 11 
1-H4-8 11 11 11 
1-H<t-9 11 11 11 
1-H-t-10 11 11 11 
l-H4-l1B 11 11 11 
1-H4-13 11 11 11 
1-H4-H 11 11 11 
l~H<t-15A 11 11 11 
1-H.(-168 11 11 11 
1-H4-18 • • • 1-H-41-Ht • • • 



- Conatitu•nt=Lead, fllt•r•d ( c:r,ui•=H•41, namo=FLEAD ' Ulli ta:PPB • dl=5 ~ dwa=&O ' I"*Q"'EPA ) 

WELUiAWE SAWPLES BELD¥10L DAYS " WAX YEJ)lAH WIN RANGE WEAN STt> cv 

1-H4-i .. " .. 1 7.70 7.70 7.70 0.00 7.70 
l-H4-$ ,. 13 " 1 7,30 7.50 7.80 0.00 7,30 
l-»4-4 16 1< .. 1 7.10 7.10 7' 10 o.oo 7.10 
1-H4-12A 11 10 11 1 5..00 5.00 5.00 o.oo- 5.00 
1-tM-158 11 10 11 1 6.00 S..QO 6.00 o.oo 6.00 
1-Ha-1 .. .. H 
l-H3-2A 11 11 11 
1-Ha-2e 11 1l 11 
1-H3-2C 11 11 11 
l-H4-3 " 

,. 15 
l-H4-7 12 12 11 
1-H>t-EI 11 11 11 
1-H4-9 10 10 10 
1-H-4-10 11 11 11 
1-H4-ll 12 12 12 
1-H4-128 10 10 10 
1-H4-l2C 12 12 12 
1-H4-13 11 11 11 
l-H4-l.ot 11 11 11 
1-H4-l5A 11 11 11 
1-H4-14 • • • 1-H4-11 3 • • l-H4-18 • • • 

"" 
- Constltuent=Wagnaalv• (eoda=A60, n•J'I'I6=iiACNES Ullits=PPB di=O dwa= r•a• ) 

~ W'ElltiAI.IE SAi.IPLES 
~ 

BEt0¥10L DAYS " WAX I!IEOIAN WIN RANGE ..... 5TO cv 

1-H4-3 ,. 0 17 11 28500.00 4230,00 1950.00 26560.00 8888.82 7101.~2 1.03 
1-H3-1 18 0 16 16 22400.00 19500.00 16200.00 $200.00 19ee8. 76 15.57.86 0.08 
1-H4-9 11 0 11 11 21300.00 17000.00 12700.00 a6oo.oo 18841).46 30.ot0,61 0.18 
l-H4-11 • 0 • • 17900.00 14100.00 13100.00 4600.00 uoeo .oo 1998.00 0.13 
1-H-4-6 16 0 16 16 15500.00 1-4260.00 13600.00 2000 .DO 14306.26 663 .ea 0,06 
l-H.4-7 11 0 11 11 14200.00 10100.00 9910.00 4290.00 11.4119.09 1392.34 0.12 
1-H3-2A 11 0 11 11 13200.00 96.(0.00 noo.oo -4900.00 9732.73 1361.66 0.14 
1•H4-12C 12 0 12 ,. 12700.00 1UOO.OO 10600.00 2200.00 1 1.(41.67 669.62 0.0.6 
1-H<I-12A 11 0 11 11 12600.00 10700.00 7!20.00 5180.00 10363.8-4 1612,40 0.1.$ 
1-H4-l28 11 0 11 11 12200.00 11100.00 9310.00 3890.00 10698.1$ 1176.37 0.11 
1-H4~6 18 0 16 16 12000 .oo 10000.00 9130.00 2870.00 lD19S.e3 777.86 O.D8 
l-H3-2B 11 0 11 11 11700.00 $630.00 9190.00 2510.00 10020.00 821.35 0.06 
l-H3-2C 11 0 11 11 11800 .oo 9010.00 7850.00 3750.00 $440.00 1208.38 o.u 
1-H-4-8 11 0 11 11 11600.00 10800.00 1:'1960.00 1640.00 10932.73 849.14 o.06 
1-H4-16B 11 0 11 11 11400.00 11000.00 9790.00 1810,00 10890.00 441.70 0.04 
1-H4-16A 11 0 11 11 11300.00 10100.00 8860.00 2460.00 10237.27 718.83 0.07 
1-H4-10 11 0 11 11 10600.00 9860.00 6220,00 4380.00 9341.82 1429.18 0.15 
1-H4-18 • 0 • • 104100.00 8320.00 7870.00 2730,00 esst.87 974.16 0.11 
1-H>l-4 ,. 0 " " 9830.00 6780.00 3710.00 6120.00 66.47. 36 1916,64 0.26 
1-H4-H 11 0 11 11 8670 .oo 7'i!TO.OO 7210.00 1360.00 8041.82 400.0S. 0.05 
l-H4·ll 12 0 12 12 7930.00 6936.00 66il0. 00 1430.00 7020.00 418.4,8 0.06 
1-J-14-13 11 0 11 11 7910.00 6860.00 6960,00 1960,00 6790.00 553.62 o.oa 
1~H .. -16 1 0 1 1 5510.00 6170 .ao "660.00 860.00 5H8.t>7 284.34 o.oe 



- Con•tl~u•nt~W•9n•Mium, flft•r•d (eod.-H32, n•m.=FW~GNES# un I t.•=PPB • di=O ~ dw•~ • , ... ) 

WElLHANE SAWPLES 8EJ.OWOL DAYS N .... """'"' WIN RANGE WEAN sro cv 

1-ti-4-9 11 0 10 10 22800.00 18000.00 12600.00 10000.00 17810.00 3683,12 0.20 
l-H3-1 ,. 0 " 

,. 21900.00 19660.00 16100.00 eeoo.oo 19186.71 1962.67 0.10 
1-H-4-8 ,. 0 " .. 16700.00 1<4600 .00 13200,00 2500,00 1-4678.67 e:&4. n 0,06 
1-H4-17 • 0 • • 16400.00 16200.00 13900.00 1600.00 14833,33 814.46 0.06 
i-H4-7 ,. 0 11 11 10900.00 11300.00 9980.00 3920.00 11693.84 1328.93 0.11 
1-tl4-l2C •• 0 12 12 uooo.oo 11 .. 00.00 10700,00 2300,00 114"11.67 609,71 0,05 
1-ti3-2A 11 0 11 11 12800.00 lUSO.OO 8300.00 4500.00 9693.64 1361.20 o.u 
1-H<t-8 11 0 11 11 12400.00 11000.00 9800.00 2800.00 10&90.91 772.80 0.07 
1-H4-l2A 11 0 11 11 12300.00 10700.00 72"10,00 6080.00 10381.82 1802.18 o.u 
1-H4-16B 11 0 1l 11 12200.00 10900.00 10.600.00 1700.00 110.45.45 612.57 0.06 
1-H<t-6 " 0 " " 12000.00 10260.00 9420.00 2&60.00 10<191 ,43 799.07 0.08 
1-tiJI-128 10 0 10 10 11800.00 10700.00 1090.00 10710.00 9543.00 3164' 83 0.33 
1-H4-15A 11 0 11 11 11700.00 1osoo.oo 6840.00 2860.00 10465.46 739.14 0.07 
1-til-28 11 0 11 11 11200.00 9940.00 61100.00 2300.00 9958.16 817,99 o.oa 
1-H4-10 11 0 11 11 10900.00 9'800.00 6 .. 70.00 4<430.00 9398.38 1448.68 0.15 
1-H3-2C 11 0 11 11 10400.00 9410.00 7820.00 2680.00 9180.00 161' 11 o.oa 
1-H4-l9 • 0 • • 10100.00 8385.00 9020.00 2080.00 8!591,67 782,U 0.08 
1-H<t-JI 11 0 ,. 

" 9430.00 $816.00 38!0.00 6800.00 $81!.21 1938.23 0.29 
1-H-4-3 10 0 16 16 9030.00 3310.00 1"10.00 7820.00 <42<10.67 2389.51 0,56 
l-H4-14 11 0 11 11 8720.00 8010.00 7140.00 1390.00 8081,62 399,37 0.06 
1-H4-l1 " 0 12 .. 7990.00 7006.00 6260.00 1720.00 7123.33 624.81 0.07 
1-H4-U 11 0 11 11 7800.00 6910.00 66$0.00 22"10.00 6822.73 62fL89 0,09 
1-H4-18 • 0 • • 6800.00 &:320,00 <4760.00 1040.00 6301.67 411.61 0.08 

"' 
Con5tltuent=W•ng•n••• {C<Hio:=A17, natM=t.IANGESE, unit..=PPB • di=S • dw•=60 • reg"'EPAS ) 

' - 'ifELLNAME SAW'LES 

"' 
BELO'ii!OL DAYS N ... WED IAN .IN RANGE ..... STO cv 

1-HJI-11 • 0 • • 326 .oo 36.00 11.00 316.00 122.40 138.43 l.U 
l-H3-2C 11 0 11 11 l&e .00 36.00 e.oo 178.00 8"1,27 69.2-4 0.92 
1-Hl-28 11 1 11 10 1-42.00 88.00 3;1.00 110 .oo 88.40 o40.47 0.4~ 

1-H<I-6 •• 0 •• 28 116 .oo 71.60 32.00 63.00 n. 1s 23.04 0.32 
1-H<I-12C " 1 12 11 112 .oo 33.00 G.OO 107 .oo 40.18 U.32 0.78 
1·H4~1e 1 • 7 2 92.00 52.00 12.00 so.oo 62.00 68.67 1.09 
1-H<I-8 11 • 11 • 78.00 42.60 8.00 72.00 38.17 27.43 0,72 
1-H.f-18 • • • • 63.00 39-.50 1e.oo 47 .oo 39.50 33' 2:3 0.84 
1-H-4-11 12 • 12 ' 6-4,00 8.00 6.00 49.00 21.67 28.01 1.29 
1-H.f-128 11 • 11 • 44.00 30.00 7.00 37.00 27 .oo 18.88 0.89 
1-H<t-Ia 11 1 11 • 37.00 18.60 e.oo 31.00 19.00 13.29 0.70 
l-H-4-3 30 • 20 26 30.00 9,00 5.00 2S.00 10.60 6.32 0.50 
1-H.il-5 " •• 26 3 3o.oo 18.00 16.00 16.00 20.33 8,39 0.41. 
1-HS-l •• 20 29 • 2'9. 00 12.88 9.00 20.00 15.94 9,03 0.67 
l~H.IJ-158 11 1 11 • 28.00 11.60 6.00 23.00 14.00 10.23 0.73 
1-H4-JI 30 26 29 • 15,00 11.00 6.oo 9.00 10,75 ... 92 0.48 
1~H<4-ll>A 11 • 11 2 H.OO 10.60 7.00 7.00 10.50 ... 95 0.-47 
l-H4-9 11 1 11 • 12.00 8,00 5.00 7 .oo 8.25 2.99 0.38 
1-H4-12A 11 !0 11 1 1'2.00 12,00 12.00 o.oo 12:.00 ' 
1-H4-7 11 • 11 • 10.00 6.00 tLOO 6.00 8.80 1.92 0.28 
1-H-4-1<1 11 10 11 1 s.oo 6.00 s.oo 0.00 5.00 
l-H3-2A 11 11 11 
1~H4·10 11 11 11 

• 



• 

Conetituent=W•ng•n•••, fllter•d (code=H29, neM=FWANGAN, u"lte=PPB ~ dl=& ' d••=60 ' 
reg:EPA$ ) 

WEl!..NAIAE SAMPLES SELOWDL OA't'S " WAX UEOIAN •x• R'ANQE WEAN STD cv 

l-H3-28 11 • 11 • 133.00 8lLOO 28.00 10£.00 81.11 as.e7 o .•• 
l-H3-2C ll 0 ll l1 128.00 !6.()0 7.00 12"1 .00 62.82 -41.96 0.79 

1-H.t-8 " 0 .. ,. 86.00 ea.oo .... oo 39,00 &3.00 11.02 0.17 
l-H4-12C 12 1 l2 11 78.00 as.oo 8.00 70.00 3:5.82 23.72 0.68 
1-H-4-18 • • • • 81,00 33,60 8.00 65.00 !3.60 38.89 1.10 
l-H4-16B l1 1 ll • 68.00 17 .60 •. oo 63.00 24.60 2 ... 12 0.98 
l-ti4-12B 10 • 10 • so.oo 18.50 1.00 23.00 l$.60 18,26 0.88 
l-H4-1l ,. ll ,. 1 19.00 19.00 19.00 o.oo 19.00 . 
1-H-4-17 3 1 3 • 19.00 1S.OO 7.00 12.00 n.oo 8.49 0,66 
l-H4~13 11 10 11 1 10.00 10.00 10.00 0.00 10.00 
1-H-4-16 • • • 1 10.00 10.00 10.00 o.oo 10.00 
1-H4-1 ,. ll 1l 1 e.oo 8.00 e.oo 0.00 8.00 . 
1-H4*8 ll • 11 • 7.00 6.50 o.oo 1.00 6.60 o.n 0.11 
l-H4~15A 11 10 11 1 7.00 7.00 7.00 0.00 7,00 
1-H-1-3 16 •• 15 1 e.oo e.oo 8.00 0.00 6.00 
1-H-t•H 11 10 11 1 6.00 6.00 •. 00 o.ao Ei.OO 
1-H3-1 .. ,. ,. 
l-H3-2A ll 11 11 
1-tt-t-4 l1 11 •• 1-H-t-6 .. ,. 14 
1-H<l-9 11 11 10 
1-H<l-10 ll 11 11 
1-H<l-12.\ ll 11 11 

"' 
Con•tltu•nt=~•rcury (code.,A21, name=WERCURY • u.n\t.::::PPB di=D.1 <:1••=2 reg=EPA J 

~ \II'ELLHAME SAW'LES BELOWOL DAYS H """ MEOIAN "'" RANGE WEAN ST!> cv 
~ 

1-H<t-<4 •• 29 •• 1 7.40 7.40 7.40 0.00 7.40 
1-H4-3 •• 29 •• 1 .... •.ao .... o.oo .... 
1-Ha-1 •• 33 ,. I 4.7& ... u 4.7Ei 0.00 4.76 
1-H3-2B ll 10 11 1 0.16 0.16 0.16 0.00 O.lB 
1-H3-2A 11 ll 11 
1-H3-2C 11 II ll 
1-H<l-6 •• •• •• 1-H4-6 •• •• •• 1-IU-7 1l ll ll 
l-H4-9 ll 11 ll 
1-H<l-9 ll 11 ll 
1-H<t-10 ll ll 1l 
1-H4-11 .. 12 l2 
l-H4-12A ll 11 11 
l-H4-12B 11 10 ll 
l-H4-12C .. 12 l2 
1-1~4-13 II 11 ll 
1-H-t-H 11 ll ll 
1-H4-15A ll ll ll 
l-H4-168 ll 11 11 
l-H4-16 • • • 
1-H4~17 • • • 1-H4-18 • • • 



Co~•tltu•ot=U•tbyl.n• cblorid• (eod•=A$3, n•"*"'WETHYCtl, uoi~• .. PPB ' df..,lO • d••= ' r•g= ) 

WELLNAioiE SAt.tf'L£S BELOWDL OAYS N IIAX NED IAN "'" ...... """" $11> CY 

1-H<t-.4 •• 19 10 • aeoo.oo 570.00 340 .ao 6260.00 2603.33 3649.68 1,42 
1-H-4-126 11 • 11 2 2660.00 UiOfi.OO 360.00 2290,00 160&.00 16UL21 1.08 
l-K3-2C 12 • 11 2 2360.00 1410.00 -440.00 19.110.00 HlO,OO 1371.78 0.97 
1-H3-1 32 26 26 • 1600,(10 aa.oo 28.00 1472 .oo 3U.60 &61.27 1.94 
1-1«-l ,. •• •• • 1400.00 260.00 34.00 139,00 483.$0 629.89 1.10 
1·H4-6 20 16 20 • 920.00 604.50 41.00 873.00 49<4.00 365.03 O.H 
1-H-4-6 20 .. 20 • .470.00 76.00 22.00 <4148.00 13!LOO 170.10 1.21!1 
1-1«-166 u 10 11 1 460.00 460.00 •ao.oo o.oo 460.00 
1-H-4-UC 12 11 " 1 410.00 410.00 •UO.OO 0.00 410.00 
1-H4-17 • • • 1 49.00 •s.oo 49.00 0.00 ..9.00 
1-H3-28 11 10 11 1 u.oo 42.00 42.00 o.oo 42.00 
l-H4-U 11 10 11 1 31.00 37.00 37 .oo o.oo 37.00 
1-H3-2A 11 10 11 1 u.oo 12.00 12 .oo o.oo 12.00 
1-H4-7 12 12 11 
1~H4~6 11 11 11 
1-H-4-9 12 12 11 
1-1:1-4-10 11 11 11 
l-H-4-11 12 12 12 
1~tl4~12A 11 11 11 
1-Ho4-13 11 11 11 
1-H4-1SA 11 11 11 
i-114-16 • • • 1-H4-16 • • • 

ro - (onatitu•ot=Nick•l (code=A12, tt•m.=NlCKEL unlh=f'PB dl=10 dw•= r•9= ) 

~ WELLNAWE SAWPL.f.S &Ei.OV!ttl.. ;;:, DAYS N ... 'MEDIAN •r• ·-· ...... STO cv 

1-1:14-3 30 0 20 ,. lSO.OO 38.00 11.60 138.60 o415.74 32.46 0.71 
1-Ho4-17 ' • • 1 43.00 63.00 63.00 o.ao 63.00 . 
l-H4~11 12 • 12 • 61.00 14.00 11.00 50.00 28.67 28.0-41 0.98 
l·Ho4-12C 12 0 12 12 38.00 22.00 10.00 28.00 24.58 7.46 0.30 
1-H<t-7 11 • 11 3 2&.00 19.00 11,00 18.00 U).87 e.o:z 0.46 
1-Ho4-" •• 13 29 16 26.00 17.60 10.00 18.00 16.72 ·t.~o 0.29 
t-»4-8 11 • 11 2 20.00 lB.OO 16.00 .-.oa 18.00 2.83 0,16 
1-H3-2C 11 10 11 1 ULOO 16.00 16,00 0.00 16.00 . 
1-»s-2A 11 • 11 2 l•LOO 13.60 13.00 1.00 13.60 o.n 0,0.6 
t-H-4-9 11 10 11 1 12.00 12.00 12.00 o.oo 12.00 
1-t«-10 11 10 11 1 11.00 11.00 u.oo a.oa 11.00 
l-H4J-1" 11 10 11 1 11.00 11.00 11.00 0.00 11.00 
l~H4-1S • • • 1 10.00 10.00 10.00 o.oo 10.00 
l-H3-1 .. .. •• 1-H3-2B 11 11 11 
l-H4-fi ,. 38 •• t~H-4-6 28 •• •• 1-H4-12A 11 11 11 
1-H"-aa 11 11 11 
1-H4-l! 11 11 11 
1-H<Ii-lSA 11 11 11 
1-H4-lSB 11 11 11 
1-H"-18 7 7 7 

• 



• • 

- Con•tituent=Hl¢k•l, fi lt.ered (c:ode.:H25 1 n•M'*FNICKE.L 1 unl t..:PPS , dl"'lO ' dw•• ' 
,. .. ) 

WELI..NAME SAI.IPLES &ELGWDL DA'I'S " ... WEDIAH W!H RAN<lE WEAN STD cv 

1MH<!J-l2C 12 l 12 11 7<1 .00 n.oo 11.00 88.00 U.te 1&.38 0.&8 
l-H-4-3 16 1 1S " so.oa 24.50 11.00 39,00 26.82 12,66 0 ,.49 
1-H-4-4 l7 • H 10 28.00 16.60 10.00 16.00 16.80 "'.74 0.30 
lrH.f-lil • G • l 21.00 21.00 21.00 o.oo 21.00 
1-H4-1GB 11 10 11 l 18.00 18.00 18.00 o.oo 18.00 
1-tt<l-17 • • • I ULOO 16.00 16.00 0.00 15.00 
l-li4-7 .. ll 11 l 13,00 13.00 13.00 0.00 n.oo 
1-H.4~9 1l 10 10 I 10.00 10.00 10.00 0.00 10.00 
l-H3-l •• H •• l-HS-2A 11 11 11 
l-H3-2B ll 11 11 
1-H3-2C ll ll 11 
1-H4~5 •• H .. 
l-H4-a .. .. .. 
1-H<I-8 II 11 11 
1-H.t-10 ll ll 11 
l-H4-ll 12 12 " l~H<t-12A 11 ll 11 
1-H4-l28 10 10 10 
1-H4-13 II 11 ll 
l-H<I-1<1 11 11 11 
1-H4-16A 11 11 11 
1-H4-18 • • • 

w Constituent=Nltr•t• (eode=C72 • name=NITRAT£, un) ts=PPB 
' dl=600 dw•=4SOOO reg,.EPA ) 

~ 

"' 
WELL NAME SAMPLES BEl.O'IK.lL DAYS " IIAX WED IAN "IN RANCE WEAN STD cv 

1·114-3 31 0 •• •• 3150000.00 818000.00 246000.00 290..(000.00 1109&:00.00 38738..(,92 o.ea 
1-H.C--4 33 0 •• •• 1300000.00 326000.00 9720.00 1290280,00 332731.72 263136,83 0.7& 
l~H4-9 l2 0 ll ll 253000.00 H&ooo.oo 61800.00 201200.00 152163.84 46276.72 0.45 
l-H4-12A 11 0 11 11 171000,00 87&00.00 22:900.00 H$100.00 sao.u;:.46 40417 • .ca 0.49 
l·H3-1 •• 0 .. •• 98000.00 65300.00 41100,00 60900.00 63807 ,1..( 10393.23 0.1& 
t~H.C-128 11 0 11 u 86900.00 68400.00 29300.00 56600.00 571G4.SS 17314.81 0.30 
1-H<4-18 • 0 • • eaeoo.oo 24300,00 20100.00 <43700,00 30460.00 16-478,56 0.&<4 
1-H4-17 • 0 G • 46600.00 43800.00 42100.00 e.coo .oo <4-4840' 00 3023.14 0.07 
1-H-4·16A ll 0 11 11 <46000.00 28100.00 26400.00 19600.00 29-164, S& 6381.62 0,18 
1-H<4-7 l2 0 ll 10 -44700.00 29800.00 28600.00 18100.00 31410.00 5930.80 0-19 
1-H-t-6 •• 0 •• " 40700.00 32250.00 15000.00 25700.00 31.476.00 8989.39 0.22 
1-H-t-13 11 0 11 11 40300.00 21500.00 12100.00 29200.00 23090.91 7301.67 0.3'2: 
t-H4-S 37 0 •• •• 39'000 .oo 28960.00 16000.00 2-4900.00 214-t9,21 6902.97 0.22 
l·H4~8 11 D 11 ll 36800.00 29900.00 27800.00 9000.00 316"90.91 316-t.OO 0.10 
1-H4-ll .. 0 12 12 32800.00 2eaoo.oo 2Ul00.00 10800.00 27016.00 2863.-43 0.11 
1-H3-2A II 0 11 11 29900.00 19300.00 16600.00 1>4300,00 203-t6.46 40!U.37 0.20 
1-H4~15B 11 0 11 11 26600,00 2"'600' 00 23200.00 .&300.00 2506-t.66 16H5,i:ll 0.06 
1-H4-10 11 0 11 11 26200.00 21900.00 10.COO ,00 15800.00 21072.13 4067.86 0,19 
1-H3-28 11 0 11 11 24400.00 19700.00 H700.00 9700.00 19618.18 3182.08 0.16 
1-H..(-14 11 0 11 11 20500,00 19200.00 11100.00 uoo.oo 19018.18 966.25 0.05 
1-H<t-16 7 0 7 J 18900.00 13000.00 6320.00 13680.00 12740.00 5509,68 o • .ca 
1-H3-2:C 11 0 11 11 9180.00 4010.00 3260.00 5920.00 566-4,65 2-tae. 28 0.46 
1-H..(-U:C l2 0 12 " 8140.00 5196.00 2640.00 3500.00 <4875,00 1027.81 0.:21 



Con•~itQent.Perehloroethyl•n• (<:ode.,.A70. n•-=PERCENE# unitad"PB , dl.,.10 
' 

dwa= ' r•g"" ) 

WELLNAWE SAMPlES BElOMlL DAYS H """ WED IAN WIN RANCE WEAN STI> cv 

1-H~-~ 30 28 26 1 62.00 6lLOO 62,0() 0.00 52.00 . 
1·H4-3 .. 27 •• • 23.00 11.20 10.00 13.00 13.86 4.13 O,H 
1-H4-6 •• 2< 26 1 15.00 16.00 16.00 0,00 16,00 
1-Hl-1 36 .. •• l-H3-2A 11 11 11 
l-H3-28 11 11 11 
l-Hl-2C 12 12 11 
1-H4-6 26 26 26 
1-H4-7 12 12 11 
l·H4-6 11 11 11 
1-H4-9 12 12 11 
1-H.ot-10 11 11 11 
l-H4-ll " 12 " 1-H4-1U 11 11 11 
1-H4-12B 11 11 11 
1-H4-12C: 12 12 12 
1-H~-13 11 11 11 
l-H4-14 11 11 11 
l-H4-16A 11 11 11 
1-H4-16B 11 11 11 
l~H4-16 • • • 1-H<I-17 • • • 1-H4-18 • • • 

w - Con•tit~ent;pH, 11•14 (eod•;l9$, taanwt=PHF IELD ~ unit.a:= di=O.l d••= • l"lJiil"" ) 

N WELLHAME SAMPLES BELO'Ir'DL DAYS N WAX 
D 

WED IAN WIN ··- ..... STO cv 

l-H4-1'2A 11 0 11 11 9.40 7.40 7.00 2.4:0 7.67 o.as 0.09 
1-H4-3 29 0 •• 27 9.10 1. 70 6.30 2.60 7.76 0,$6 0.07 
1-H4-16 • 0 • • 9.10 7.46 6.90 3.20 7.46 1.03 O.t.ot 
1-H!-1 28 0 •• 27 8,90 7.60 8.90 2.00 7.66 0.47 o,oe 
l~H4-7 11 0 11 11 6.80 7.70 6.20 2.60 7.63 0.$8 0.09 
l~H4-8 11 0 11 11 a.eo 7.30 15.70 3.10 7,33 0.74 0.10 
1-H4•ll " 0 12 12 a.eo 7.60 7.30 1.60 7.63 a.•2 a.o6 
l~H3-2C 11 0 11 l1 8.60 7,60 &.90 2.70 7.48 0.68 0.09 
1-H•-• 29 0 •• " 8.60 1 .eo 8.60 2.00 7.&6 0.37 o.os 
l-H4-& •• 0 •• 27 s.so 7,80 6.80 1. 70 7.68 o,n 0,06 
1-H4-8 .. 0 •• •• 6.40 7.86 6.70 1.70 7.69 0.43 0,08 
1-H4-128 11 0 11 11 6.40 7.80 6.90 1.&0 7.64 0.42 0.06 
1-H4-18 • 0 • • 8.40 7.15 f>,70 2.70 7.13 0.87 0.12 
l-H4-12C .. 0 .. 12 8.30 7.36 li.40 2.90 7.28 0,76 0.10 
1-H·-9 11 0 l1 11 8,28 7.80 6.70 1.66 7.&6 0.43 0,06 
l-H3-2A 11 0 l1 11 8.20 7.60 7.10 1.10 7,54 0.33 1).04 
1-H4-l0 11 0 11 11 8,10 7.10 8.50 1.80 7 ,lJ 0.40 0,06 
1-H3~2B 11 0 11 11 7.90 7,80 6.20 1.10 7.66 0.49 0,06 
1-H4-16B l1 0 11 11 7.90 1.30 6.20 1.70 7.26 0.48 0.08 
1-fi4n}4 11 0 11 11 7.90 7.60 6.60 1..30 7.46 0.34 0.06 
l-H4-11 s 0 6 • 7.70 7.05 6,90 o.eo 7.17 0.:36 0.05 
l•tl4-16A 11 0 11 11 7.68 7.10 6.50 1.18 7.11 0.39 0.06 
l~H"i-13 11 0 11 11 7.80 7.00 e.eo 1.00 7.08 0.28 0.04 

• 



- Con•titv•nt=pH 1 l•bor•t.ory (coda=207, n•MOAPH-LAB Uflit•= ' 
dh::0.01 • d••= • '""' l 

wELlNAWE SAWPlES 8EL0M;IL DAYS " ... h!EDlAN WIN RANGE WEAN STO CY 

1-H4-3 • 0 • • 8.30 8.13 7 .fH o.u s.u 0.23 0.03 
1-H3~2B 2 0 • • 8.16 7.98 7.77 0.41 7.98 0.29 O.O.ot 
1-H4-U • 0 • 2 8,02 7.89 7.76 0.27 7.89 o.u 0.02 
t-H3~2A ' 0 2 ' 8.oo '1. 91 7.a3 0.17 7.91 0.12 0.07 
l-H4-4 2 • ' 2 7.91 7.88 7.84 0.07 7.88 0.06 Cl.01 
l-H4-8 1 0 1 1 1.89 7.89 7,89 0.00 7.69 ' . 
t-H4~nc ' 0 • • 7.79 7 .11 7.&4 0.16 1.11 o.u 0.01 
1~H4-l2A ' 0 2 2 7.77 7.68 7.60 0.17 7.68 0.12 0.02 
1-H4-ll • 0 • • 1.16 7,78 7.76 o.oo 7.76 0,00 0.00 
1-H4-12S • 0 2 • 1.14 7.68 7,63 0.11 7.68 o.oa ().01 
t-H4~l6B ' 0 • • 7.74 1. 71 7.89 (). 06 1.11 0.04 0.00 
1-H-4-16 ' 0 ' 2 1. n. 7.87 7,62 0.11 7.67 o.oe 0.01 
l-H4-7 1 0 1 1 1.10 7.70 1.10 0.00 1.10 
1-H3-2C 1 0 1 1 7.6$ 7,69 7.69 0.00 7.69 
1-H.4-16A ' 0 ' 2 7,69 7.67 7,46 0,24 7,67 o. 17 0.0'2: 
l-H4-6 1 0 1 1 7.68 7.68 7.69 0.00 7.68 . 
1-H4-9 2 0 • ' 7.68 '1.41 7.37 0,21 7.J.7 0.16 0.02 
l-H4-18 2 0 2 2 1.51 1. 61 7.67 o.oo 7.67 0.00 0.00 
1-H3-l 1 0 1 1 7.60 7.60 7.60 0.00 7.60 . 
l-H4-17 2 0 2 ' 7.60 7.4~ 7.48 0.02 7.49 0.01 0.00 
1-H.ot-13 • 0 2 2 7.47 7.43 1. 3'9 o.oe 7.43 0.06 0.01 
l-H4-8 1 0 1 l 7.46 7.46 7.46 0,00 7.46 
l-H<4-10 1 0 1 1 7,10 7.10 7.10 0.00 7.10 

Q 
ConatituantMPb¢sphate (eode=C76 1 ~'•-::PHOSPHA, un 1 ts=ff>8 • di=100D • d••= reg::::: ) . 

N WELLN.IIt.IE SAhiPLES BELO'M:IL 0.1\YS " WAX WED IAN WIN RANCE WI!AN STD CY 
~ 

l-114-3: 31 30 29 1 11700.00 11700,00 11700.00 0.00 11100.00 
1-H .. -9 ,. 10 11 1 &670.00 6570.00 6670.00 0.00 6670.00 
1-H4-4 '' 31 29 1 6360,00 6380.00 6380.00 0.00 6380,00 
1-H4~12C ,. 11 12 1 1090.00 1090.00 1090.00 0.00 10'90,00 
lwH3-l .. .. •• 0 
l-Hl~2A 11 11 11 
1-H3-28 11 11 11 
l-H3-2t 11 11 11 
1-H4-6 37 " .. 
1-H4-6 •• •• •• 1-H4-7 12 12 11 
1-H4~8 11 11 11 
1-H-4-10 11 11 11 
1-H"-11 12 12 12 
l-H-4-12A 11 11 11 
1-H .. -128 11 11 11 
1-HJ.~ 13 11 11 11 
1-H.t-14 11 11 11 
l-H-4-16A 11 11 11 
1-H4-16B 11 11 11 
1-H.c-16 • • • 1-H4-17 ' • ' l-H4-l& • • • 



Con•~ltu•~t~Pot•••lum {eode.=AtB, n•-=POTASUlil, unth=-PP9 • d 1=100 • dw•= • l"eQ= ) 

WELLNAWE SAMPLES BELOM>L PAYS N ... WE.DIAN WIN RANGE ..... STO cv 

1-H,.-3 30 0 •• •• 18900.00 8790.00 suo. 00 13410.00 7800.62 3$90,08 0' "~ 
l-H .. -17 • 0 • • 8980.00 7180.00 8680.00 '2280.00 7"2ll.OO 8$8.61 0.12 
1-H3-1 •• 0 ,. •• aoas.oo 8406.00 6370.00 2636.00 8378.25 662,$7 0,09 
1-11"'-4 30 0 •• .. 7430.00 saeo.oo 318(1.00 4270.00 6291,21 1213.68 0.23 
l-H4-8 28 0 •• ,. 7290.00 60~0.00 .tQ&O.OO 2410.00 69:68.93 542.70 0.09 
1-li4-12C " 0 " " 1120.00 6290.00 .... ao.oo 2640.00 6364.17 806,96 0.16 
1-H4-9 11 0 11 11 8690.00 6920.00 6090.00 1500.00 se:u;. 46 499.71 0.09 
1-H3-2C 11 0 11 11 8600.00 "820.00 "310.00 2130.00 6181.82 782.86 0.16 
1-ti-4-7 11 0 11 11 6120.00 6000.00 4860.00 1270.00 6'2<16 .45 4"8 .14 0.09 
1-I14-12A 11 0 ll 11 6880.00 6190.00 4000.00 1880.00 6034.66 613.78 0.12 
1-H<I-UB 11 0 11 11 15760.00 6360.00 4940.00 810.00 6318.18 243.64 0.05 
1-tl4-128 11 0 11 11 6820.00 6160.00 4370.00 1260.00 6080.00 369.61 0.07 
1·H,.-16A 11 0 11 11 66.2:0.00 5240.00 4720.00 800.00 62:21.82 229. 3.C o.o.c 
1-11<1-8 11 0 11 11 6240.00 "'wo.oo 4440.00 600.00 4889,09 243.88 0.05 
1-HS-2A 11 0 11 11 5170.00 4610.00 31:790.00 1180.00 4521.82 302.46 0.07 
1-H-4-ti •• 0 •• •• 6110 .oo 4.f86.00 3.f70.00 1640.00 4462.32 3150.46 0,08 
l-H3-2B 11 0 11 11 6090.00 4710.00 4670.00 520.00 4762.73 184.88 0.04 
1-H<t-10 ll 0 11 11 4600.00 4210.00 2MO.OO 1740.00 4069.09 611.61 0.16 
l-H4-l8 • 0 • • 4560.00 4036.00 3820.00 730.00 4071.67 266 ,3>( 0.07 
1-H4-14 11 0 11 11 .f420.00 4020.00 3880.00 540.00 "082' 73 176.07 CL04 
1-H4-l6 ' 0 1 1 30<10.00 2670.00 2:660.00 490,00 2781.4.3 178.48 0,07 
1-H4-11 " 0 " " 2180.00 2820.00 2210.00 670.00 2603.33 167.16 o.oa 
1-H4-13 ll 0 11 11 2480.00 2260,00 1980.00 600.00 2186,<16 189,1>6 0.08 

G> Conatituant=PQt•••ium, f11ter•d (eod•;H30, n•M;FPOT ASS, Lll'lits=PPB • dt~too • d••= • r•9"' ) 
. 
N WELLNAWE SAMPLES BELOM)L DAYS N 

"' 
... II£0IAN "'" RANGE WEAN STO cv 

1-H-4-3 16 0 16 16 8540.00 48-40.00 2200.00 $3.40,00 5217.00 17-14.11 0.33 
1-H.il-17 3 0 3 3 8010.00 75.60.00 7620.00 490.00 7693.33 274.66 o.o .. 
1-H,.-9 11 0 10 !0 7290 .oo 4130.00 soao.oo 2260.00 6095.00 7-46.79 0.12 
l~H•-.t 17 0 ,. ,. 1:220,00 6400.00 3060,00 4160.00 6482.14 13.26.16 0.2 .. 
1-H4-12C 12 0 " " 6970.00 6326 .oo 4560.00 2410.00 5<420' 83 1<42.65 0.14 
1-H!-1 " 0 ,. ,. eeso.oo 6526.00 6520.00 1430.00 8407.1" 367.90 o.oa 
1-H4-6 ,. 0 ,. " 6610,00 6360.00 6860.00 760,00 6287 .H 211.96 0.04 
1-H3-2C 11 0 11 11 6140.00 6160,00 4360.00 1760.00 5134,66 57Z. 72 0.11 
1-H,.~7 12 0 11 11 6086.00 6220.00 4140.00 13-tS.OO 6364 '09: 431.06 0.06 
1-H4-16B 11 0 11 11 6010.00 5310.00 -4620.00 1190.00 U-(0.00 291.12 0.06 
1-H4-12A 11 0 11 11 6760.00 &180.00 3900.00 1860.00 6042,73 66 ... 59 0.13 
1-H4-8 11 0 11 11 6890.00 60.30.00 4690.00 1000.00 60-40.91 266.70 0.06 
1-H.t-6 ,. 0 1• " 6620.00 4690.00 4370.00 1260.00 4727.88 360,09 0.08 
1-H<I-16A 11 0 11 11 6620.00 saao.oo 4780.00 840.00 6:uu;.og. 230.64 0.04 
t-t~•-ua 10 0 10 10 5420.00 6061iLOO 4390.00 1030,00 <1948,00 3.36.89 0.07 
1-H3-2G 11 0 11 11 Sll2:0 .00 4820.00 4530.00 790.00 "640.91 272.63 0.06 
1-H3-2A 11 0 11 11 4960.00 4-490.00 3830.00 1160.00 4471L09 323 '74 0.07 
1-H.f-10 11 0 11 11 -4560.00 4310.00 2830.00 11ao.oo 4101.82 819.42 0.16 
l-lt4-H 11 0 11 11 4630.00 4090.00 :nao.oo 760.00 4096,46 196.18 0.06 
1-HoiJ-18 • 0 • • 4600.00 4160.00 3810.00 630.00 4160.00 286.&3 o.oa 
1-H4-16 • 0 • • 3060.00 2i110.00 2600.00 460,00 2881.87 181.70 0.06 
1-H4-ll 12 0 12 12 2870 .tlO 2816.00 2680.00 :uo.oo 2683.33 l0tL64 0.04 
1-H-t~l3 11 0 11 11 2420.00 2280.00 2030.00 390.00 2246,36 130.66 0.06 

' 



• 

Conatitu•nt=Tot•l r•diu• (eode=l81 1 n•~~~e=RADlUW unita::::PCI/L 1 dl=l ' dw•=6 ' rog=Ef'A ) 

WELLNAME SAWPLES 8ELOWOL DAYS H ... NED IAN ••• RANGE ..... sm cv 

l-H-t-12C 12 • 12 1 1.3-0 0,48 0.17 LU O.S7 o.-te 0.80 
1-H-4-17 • 1 • • 1.30 0.&6 0.44 0.86 0.72 0.39 0.~'6 

l~H-t-168 11 0 11 11 0.93 0,26 0.16 0.7& 0.37 0.2.ol: o.ea 
1-Ha-:zc 11 • 11 7 0.90 0.34 0.20 0.69 0.43 0.28 0.64 
1-H-4-128 11 • 11 ' 0, 72 0.41 o.u 0.69 0.40 0.18 0.-46 
l-H4-15A 11 • 11 • o.e:e 0.33 0.16 0.60 o.a~ 0.18 0.47 
l~H4-fi " 33 •• • 0.81 0.23 O.H 0.•47 0.31 0.21 0.89 
1-Ha-1 .. 30 •• • 0.66 0.23 0.21 0.36 0.31 0.17 0.65 
l-H3-2B 11 • 11 • 0.56 0.29 0.19 0.37 0,33 0.14 Q,-44 

1-H-t-7 11 3 11 • O.lU 0.31 0.16 0,36 o.aa 0.12 0.38 
1-H4-12A 11 • 11 • o.-ta 0.32 0.19 0.26 0.32 (L09 0.29 
l~H .. -18 • • • l 0.-42 0.42 0.-'12 0.00 0.42 
l~H-t-3 •• 16 •• ,. 0.40 0.31 0.18 0,22 o.ao 0.07 0.22 
1-H4-10 11 • 11 ' 0,37 0.17 0.16 o.:u 0.24 0.12 o.so 
l-H4-8 11 • 11 • o.u 0.26 0.22 0.12 0.27 0.04 0.16 
l-H4-U 12 10 12 • o.u 0.26 0.18 0.18 0.24 0.11 0 ... 3 
1~H-4-U 11 • 11 • 0.33 0.23 0.18 0.17 0.24 0.07 0.31 
1-H-t-18 • • • ' 0.31 0.28 0.25 0.07 0.28 0.06 0.17 
l-H3-2A. 11 7 11 • 0.31 0.24 0.10 0.2:1 0.22 0.10 0.44 
l-H4-9 11 • 11 • 0.31 0.26 0.1& O.Ui 0.24 0.08 0.33 
l-H-4-4 29 19 29 10 0,28 0.18 o.oe O.ltii 0.18 o.oe 0.37 
1-H-4-8 ,. ,. ,. ' 0.24 0.18 0.12 0.12 0.18 0.06 0.:34 
l-H4-U 11 8 11 ' 0.20 0,20 0.15 0.06 0.18 0.03 0.17 

co tohatitu•nt~Sel•niu~ (eod•=A22, J'IM1i'14=SELENUW I unit•=PPB , di=S ' c ...... 1o 
' 

reg= EPA ) 
. 
N WELLNAWE SA.u'LES SELOWDL OA.YS N . .. MEDIAN •IN RANGE ""'" sm CV 
w 

1-H-t-6 3S •• 20 2 12,50 9.00 5.60 7.00 9,00 4,96 0.66 
1-Hl-1 '' •• " l-H3-2A 11 11 11 
1-H!-28 11 11 11 
l-H3-2C 11 11 11 
1-1-14~3 ao 30 •• 1-H4-4 30 30 ,. 
1-H4-6 •• 28 28 
1-H4-7 11 11 11 
l-H4~8 11 11 11 
1-H.c-9 11 11 11 
1-H-4-10 11 11 11 
1-H-4-11 12 12 12 
1-H<4-12A 11 11 11 
1-H-4-125 11 11 11 
1-H4-12C 12 12 12 
1-H-4~13 11 11 11 
1~H4-14 11 11 11 
1~H4-16A 11 11 11 
1-H.ol-166 11 11 11 
1-H-4-li:\. • • • 1-H-4-11 • • • 1-H-4-18 • • • 



- Con•hltue"t=Sel•ni~a, filter•d (~od~Hl&, na-.~FSELENI, unlte:.::PPB 
' 

dl=5 ' dwe=lO ' 
reg=EPA ) 

WELLHAWE SAiolPlES BELOWPL DAYS H ... """IAN WIN RANGE WEAN STD cv 

1-t«-9 10 • 10 1 6.00 5.00 6.00 0.00 s.oo 
1-H!-1 .. H " 1-Hl-2A 11 11 11 
1-H3-2B 11 11 11 
l-H3-2C 11 11 11 
t-H-4-3 ,. 16 16 
1-H-4--4 16 .. H 
1-tf-4-S " " " 1-H<t-6 H .. " 1-H-4-7 12 " 11 
l-H4-& 11 11 11 
1-H-4-10 11 11 11 
1-H-4-11 12 ,. l2 
l-H4-12A 11 11 11 
1-H4-U8 10 10 10 
1-H4-12C l2 l2 .. 
1-H-4-13 11 11 11 
l-H4-U 11 11 11 
1-H4-15A 11 11 11 
l~H4-1SS 11 11 11 
1-H-4-18 • • • 1-H-4-17 3 • • 1-H-4-lEI • • • 

"' 
- Conatltuent:Silver (~;ode::.AlO, namr-SlLVER unlta:;;:PPB 

' 
dl=lO dw••50 regc::EPA ) 

~' WELLNAWE. SAWPLES 8ELOYIOL DAYS H ... WEOtAN WIN RANce WEAN sro cv 
.;, 

1-H-4-! 30 29 •• 1 11.00 ll.OO u.oo o.oo u.oo 
1-H3-l •• •• 20 
1-Hl-2A 11 11 11 
1-Hl-26 11 11 11 
1-H3-2C 11 11 11 
1-H4-4 30 30 •• 1-H4-5 •• •• ,. 
1-H<I]-8 20 •• •• 1-H4-7 11 11 11 
1-H4-8 11 11 11 
1-H4-9 11 11 11 
l-H4-10 11 11 11 
1-H-4-11 12 12 12 
1-H-4-12A 11 11 11 
1-H4-12B 11 11 11 
1-H4~12C 12 12 12 
1-H-4-U 11 11 11 
1-H-4-1-4 11 11 11 
l-H4-l6A 11 11 11 
1-H4-t68 11 11 11 
t-H-4-18 7 7 7 
1-H4-17 • • • l-H4-1EI • • • 

• 



• 

- Con•tieu•nt=Sodium ( eode:o:All 1 n•-=SODIW un I t•1iiPPS 1 di=IOO , dw•= , J"6Q= ) 

WELLHAVE S"WPU:S BELO'M>L D,._YS N WAX '""''"" WIN RANOE WEAN STll cv 

l-H4-iJ •• 0 29 •• 892000.00 354000.00 172000.00 720000.00 384862,07 181966.01 0.47 
l-H4-4 •• 0 20 20 213000.00 143000.00 12400.00 200600.00 124661!.97 59269.83 0.48 
l-H3-2C 11 0 11 11 48&00.00 12700.00 11300.00 37200.00 2HU.B2 12794.69 o.eo 
1-H4-12C .. 0 12 12 36100 .oo 12100.00 3870.00 32230,00 14389.11 ll077.ll6 o. 77 
1-H4-9: 11 0 11 11 32000.00 28800.00 19600.00 12:<400.00 28718.18 44'20.31 0.17 
1-H4-12A 11 0 11 11 28100.00 18700.00 10700.00 17400.00 18109.09 6188.&0 0.29 
l-H4-6 28 0 28 28 21700.00 22300.00 16700.00 11000.00 21885.11 "2839. 76 o. u 
t-Hl-1 •• 0 .. 28 24700.00 20700,00 15700.00 8000.00 20625,00 1830.73 0.09' 
1-H4-12B 11 0 11 11 uuoo.oo 12300.00 11000.00 7100.00 1326<4 .55 2214.68 0.17 
1-H4-l1 • 0 • • 17200.00 15200,00 14200.00 8000.00 15640,00 1299.23 0.08 
1-H.ol-10 11 0 11 11 15800.00 13100.00 7690.00 6110.00 13060.00 2863.86 0.22 
1-H.c-7 11 0 11 11 14000.00 11200.00 10200.00 3800.00 11690.91 H09.5B 0.12 
1-H.ol:-8 11 0 11 11 13800.00 uooo.oo 10800.00 !000.00 12472' 73. 944.66 0.08 
1-H3-2A. 11 0 11 11 13600.00 11900.00 10600.00 3000,00 12038.36 1023.99 0.09 
1-HS-28 11 0 11 11 12600.00 9000.00 8&60.00 3840.00 9614.66 ll86 .46 0.12 
l-H4-18 • 0 • • 11900.00 9990.00 8230.00 3670,00 9876.67 1368.66 0.14 
1-H4-16A 11 0 11 11 11100.00 10800.00 9600.00 1900.00 10746.46 66:2.79 0.05 
1-H.C-6 •• 0 " 20 11300.00 9910.00 8385.00 2916.00 9816.00 8114.2.6 0.09 
1-H4-168 ll 0 11 11 1UOO.OO 10200.00 9090,00 2210.00 10195.46 692.67 0.07 
1-H4~11 12 0 12 12 10100.00 7296.00 6720.00 3380.00 7897.60 1131.34 0.14 
1-H<t-14 11 0 11 11 8280.00 7470.00 7080,00 1200.00 7663.64 333.66 0.04 
1-H4~13 11 0 11 11 7350,00 64@0.00 5930.00 1420.00 6627.27 496. u 0.07 
1-H4-16 1 0 1 1 5280.00 4480.00 <4090.00 1190,00 4528.57 40iL02 0.09 

~ - Con•tit~ent=Sodlum. filtered (codeaH24, na~=FSODIUU, vnita=PPB , dl=lOO , dwaa , res= ) . 
N WELLNAME SAMPLES BELOWDl OA'I'S " """ "' 

WEI> IAN "'" RANGE """" STl> cv 

1-H4-3 ,. 0 1S ,. 496000.00 272000.00 178000.00 320000.00 29&800.00 9283&.42 o.u 
1-H4-4 17 0 H " 199000.00 148700.00 12100.00 186900,00 136712.86 04066.98 0.40 
l-H!-2C 11 0 11 11 45900.00 13400.00 11600.00 34300.00 21346.46 11979.93 0.56 
1~H4-9 11 0 10 10 38600.00 28360 .oo 21100.00 17400.00 29040.00 6766.00 0.20 
1·H4-12C 12 0 12 12 37100.00 11700.00 4090.00 33010.00 14435.00 11214.02 0.78 
1-H4-12A 11 0 11 11 27100.00 18800.00 10300.00 17100.00 18218.18 5147.39 0.28 
1-H4-8 " 0 " " 26600.00 2<4200.00 21800.00 3700.00 23935.71 l2e6.32 0.06 
t~H3-1 14 0 14 " 23700,00 21000.00 18000.00 5700.00 21192.68 1691.82 0.08 
1-H-4~17 ' 0 ' 3 lfHOO.OO 11300.00 16200.00 190'0. 00 17200.00 963.94 o.oa 
1-H4-10 11 0 11 11 18100.00 14300.00 7640.00 8460.00 U270.00 2863,68 0.22 
1-H4-12i':'l 10 0 10 10 15300.00 12650.00 10700,00 4600.00 12700.00 1489.22 0 .1"2 
l-H4-8 11 0 11 11 14600.00 13000.00 12000.00 2600.00 13000.00 701.43 0.06 
1-H3-2A 11 0 11 11 14200.00 12100.00 10100.00 <4100.00 11990.$1 1061.16 0.09 
1-H.ol:-7 12 0 11 11 138:00,00 11900.00 10500.00 uoo.oo 12012.73 1160.73 0.10 
1-lio4-5 ,. 0 ,. " 12900.00 10100.00 9260.00 se.-o.oo 10737.14 1078.04 0.10 
1nH3-2B 11 0 11 11 124-00.0Q 10000.00 8370.00 <4030.00 9839.09 1216.98 0.12 
l-H4-16A 11 0 11 11 11700.00 10900.00 10600.00 1200.00 10945.46 332.78 o.oa 
1-H4-16B 11 0 11 11 11600.00 10100.00 9480.00 2120.00 10i10.91 696 .ee O.OD 
1-H4-l8 8 0 • • 11300,00 10350.00 9360.00 1950.00 10321.87 &49.24 0.08 
1-H4-ll 12 0 12 12 9940,00 786&.00 6810.00 3150.00 8046 .&3 1026.34 0.13 
1wH4-H 11 0 11 11 8890.00 7600.00 7010.00 1880.00 7861.82 1576.83 o.oa 
1-H-1-13 11 0 11 11 7420.00 7160.00 6.690.00 1630.00 6894.56 574.48 o.08 
1-H4-18 • 0 • • 5350.00 4980.00 4350.00 1000.00 4960.00 395.32 o.o8 



Con•tltu•nt*Strgntium-90 (eodoe::121 1 n•ll!oe::SR 90 unit.=-PCI/L., dh:5 J d\IIUI=8 • r-•e=EPA ) 

WEL.LHAWE SAMPLES BELO\K'IL DAYS N WAX NED IAN WIN RANGE .. EAN STO cv 

1~H4-3 • 0 • • 10.ao o.ea 0,66 9,65 2.38 3.88 1.83 
1-Hl-1 • • • 2 0.47 0.42 0.38 0.09 0.42 0.07 o.n 

Con•tituoot=Strontium (cod•=A03 6 n.._::STRONOW~ Uf'llh=PPB • dl::300 • dwa:: • r•s= ) 

WEL.LNAWE SAMPLES BELO'M>L DAYS N .... jjEJ)IAH WIN RANGE ..... STO cv 

l-H4-3 30 17 •• u 1820.00 660,00 61.00 1151.00 632.00 <t46.06 0.11 
1-H3~1 •• • 28 27 $34 .oo -4138.00 382.00 162.00 460.83 -40.96 0.09 
l~H4·9 11 1 11 10 $1-4.00 428.00 818.00 186.00 4:23.60 64. as o.u 
l-H4-17 ' 0 6 6 408.00 336.00 328.00 re.ao 3£3.80 32.74 0.09 
l-H4-12A 11 2 11 • 387.00 328 .oo 310 .oo n.oo 334.22 23.71 0,07 
l·H4-6 .. 7 .. 11 377.00 339.00 101.00 76,00 340.24 20,96 o.oe 
1-H4-4 26 18 26 7 38a.oo 823.00 166.00 213.00 288.38 89.8$1 0.31 
1-tt-4-7 11 7 11 • 381.00 319.00 282.00 79.00 320.26 32.79 0,10 
1-H4-128 11 • 11 • a8o.oo 329'.00 82:0.00 40.00 au. at 11.95 0.0-4 
1-tt4-5 26 02 .. • no.oo !0&.00 301.00 2tl.OO 313.00 15.13 0.06 
l·H4-8 11 7 11 4 323.00 914.00 301.00 22.00 313,00 10.11 0.03 
l-H3-2A 11 • 11 ' 308.00 222.00 221.00 97.00 2&0.33 49.94 0.20 
1-H4-15>\ 11 • 11 2 278.00 262,50 2-49.00 27.00 262.6.0 19.09 0.07 
1-H4-15B 11 • 11 2 288.00 251.00 233.00 36.00 251.00 2EL48 0.10 
l-H4•11 12 10 12 2 241.00 232.00 217.00 ao.oo 232.00 21.21 0.09 
1-Hll-28 11 • 11 2 246.00 240,00 234.00 12.00 2<t0.00 8.49 0.04 
l-H4-HI • 4 • 2 237.00 226.50 218,00 21.00 :2:28.50 14,86 0.07 
1-IH-12( 12 11 12 1 223.00 2:23.00 :223.00 0.00 :223.00 
1-H4-U 11 • 11 2 21~.00 216 .oo 213.00 e.oo 218.00 4.24 0.0:2 
l-H4~16 • 4 • 2 198.00 188.60 179.00 19.00 188.60 13.44 0.07 

w l-H4-13 11 • 11 ' 193.00 181' 50 170.00 23.00 181.60 16.26 0.09 
' '" 1-H3-2C 11 10 11 1 164.00 164.00 16.,00 0,00 1$<i.OO 

"' l-H4-l0 11 11 11 

Constltuoent;StrantiuM, filter•d (ct~de.,fU!i, n•me::FSTROHi, un it;.t~::PPB • d 1=-300 , dw•= r-•a= ) 

WELLH>\ME SAWPLES BElO'IttlL OAYS N IIAX WEOlAN WIN RANGE WEAN STO CY 

l-Ht-9 11 1 10 • 534! .00 449.00 369.()0 175.00 448.67 61.60 0.15 
l·H3-1 13 0 u 13 608.00 •UIS.OO 36&.00 139.00 469.77 38.06 a.oa 
1-H4~12A 11 2 11 • 381.00 328.00 303.00 78.00 334,22 24.63 0.07 
l-H4-4 ,. • 13 6 390.00 323.60 16e .tto 224.00 2&1.92 92.28 0.33 
1~H4-17 • 0 • • 376.00 3aa.oo 331.00 !8.00 368.33 UL43 o.os 
1-H4-6 12 • 12 12 379.00 346.50 316.00 57.00 343.42 18.16 0.0& 
1-H4-128 10 ' 10 • 340.00 323.00 309.00 31.00 323,38 11.41 0.04 
1-Ht-7 12 7 11 • 333.00 ate .liD 312.00 21.00 319.50 9.88 o.oa 
l-H4-8 11 • 11 • 328.00 315.00 308.00 18 .oo 317.60 7.37 0.02 
1-H4~5 12 • 12 4 326-.00 314.60 301.00 24:.00 313.76 10.81 0.03 
1-H4-3 16 12 14 3 324.00 312.00 74.00 260.00 238.87 141.00 0.60 
1-H4-U:A 11 • 11 2 289.00 210.50 252.00 37.00 270.50 23.16 0,10 
1-H4-166 11 • 11 2 284.00 273.00 2€12.00 22.00 273.00 16 .sa 0.06 
l-H4-11 12 10 12 2 283.00 234.00 245.00 3&,00 264,00 26.87 0.10 
l-H3-2B 11 • ll 2 246.00 240.50 238.00 9.00 240.60 6,38 o.oa 
1~H4-18 • 4 • 2 22$,00 226,00 221.00 8.00 225.00 6,68 0 ,03. 
l-H3-2A 11 • 11 ' 222.00 214.00 206.00 16.00 214.00 11.31 0.05 
1-H4-12C 12 11 12 1 216.00 216.00 216 .oo o.oo 216.00 ' 

1-H4-14 11 • 11 ' 215.00 212.50 210.00 6,00 212.60 3.54 0.02" 
1-H4-1J 11 • 11 2 206.00 196.00 187.00 18.00 198.00 12.73 o.oe 
l-tl4-16 • < • ' 198.00 191.00 11!14 ,00 14.00 191.00 9.90 (1,05 

l-H3-2C 11 10 11 1 l06.00 U3&.00 166.00 o.oo 166.00 
l-H4-10 11 11 11 

• 



• • 

Con.~ltu•nt=Sulf•t. (code=C73, na-.:SULFATE~ vnita~~PB , dl:!iOO , dwa=260000 • r•g::::EPAS ) 

WELLNAWE $Al,IPLES eaoWDL DAY$ N WAX UEDIAN W!H RANGE WEAN STll CV 

l-H4-3 ., 0 •• 20 328000.00 110000.00 62200.00 285800.00 125817.59 81361.01 0.49 
1-H.t~& 28 0 .. 28 116000.00 87400.00 40000.00 76000 .oo 17826.67 21696.87 0.28 
1-H-4-7 12 0 11 10 102000.00 67100.00 £3<400.00 48800.00 71006.00 H.H94.89 0.21 
l-H4~4 .. 0 29 •• 94:200.00 66200.00 21300.00 72900.00 82179.31 19869.04 0.32 
l-H4-17 • 0 • • 93700.00 90500.00 81400.00 12300.00 88180.00 8236. 7& 0.07 
1-Hl-1 .. 0 28 28 91400.00 72800.00 52600.00 38800.00 72048.21 10196.91 O.H 
l-H4-9 12 0 11 11 87200.00 77600.00 82000.00 26200.00 75877.27 8337.37 0.11 
1-H4-B ll 0 11 11 75900.00 82900.00 66300.00 19600.00 66081.(14 6797.26 0.10 
l-H3-2A 11 0 11 11 73900.0!} 38600.00 30800.00 <13100.00 <42709.09 11699.84 0.2"7 
1-H4-6 37 0 28 •• 60900.00 .n;ooo.oo 29600,00 37400.00 48108.93 9962.97 0.21 
1-H4-12A 11 0 11 11 80900.00 60000.00 29400.00 31600.00 4$727.27 10643.44 0.21 
1-H4-128 11 0 11 11 60200.00 64100.00 36<400,00 23800.00 52004.65 8912.36 0.13 
1-H ... -l6A 11 0 11 11 66900.00 46300.00 32300.00 23600.00 <413363.8 ... 6000.39 0.13 
1-H:HlB 11 0 11 11 56800.00 43400.00 33600.00 22100.00 .4)2990.91 7219.07 0.17 
1-H3-2C 11 0 11 11 62100,00 2.000.00 18800.00 33300.00 30472'. 73 12019.08 0.39 
1-H-4-10 11 0 11 11 60700.00 4!200.00 21700.00 29000.00 39681.S2 9686.43 0.24 
1-H-4-158 11 0 11 II 49100.00 .. 6100.00 3 .. 300.0() 14800.00 ••227.21 3973.21 0.09 
1-H4-18 • 0 • • 46400.00 39000.00 37300.00 6100 .oo 39786,67 2842-.30 0.07 
1-H444 II 0 11 11 43300.00 41000,00 32800.00 10600.00 40064 • 6S 3172.60 o.o8 
1-H4-11 12 0 12 12 41200.00 3:9000.00 32900.01) 8300.00 38616.87 2604.9<4 0.06 
1-H1-13 11 0 11 11 36200.00 33300.00 27100.00 8soo.oo 32200.00 2767.90 0.09 
1-H•~t6 8 0 • 8 29800,00 27100.00 2<4800.00 6000.00 27260.00 1968.42 0.07 
1-H .. -UC 12 0 12 " 28900.00 '2:6650.00 21200.00 HOO.OO 26500.00 15U.e7 o.oe 

'" 
Con•tituent=Total c•~bon (code~H16, name=TC un 1 t.:.:.Pf'B • d 1:;:1000 , dw•• z ,..g .. ) 

N WELLt4AWE SAMPLES BElO'M:IL DAYS N ... wEOIAN WIN RANGE ..... STll cv 
'" 1-Hl-1 1 0 1 1 43100.00 43700.00 43700.00 o.oo 43700.00 . 

1-H·-17 2 0 • 2 37200.00 36 .. 00.00 36600.00 1600.00 38100.00 1131.37 0.03 
l-k4-$ 2 0 • 2 38800.00 36600.00 ae:•oo.oo 400.00 36600.00 2sz.e"' 0.(11 
1-H4-3 2 0 • 2 36100.00 36060.00 3"'ooo .oo 2100.00 3$050.00 1484.92 0,0>4 
l-H4-12A • 0 2 2 34000.00 33650.00 3.UOO.OO 700.00 33:660.00 .9 .... 97 0.01 
1-1«-6 1 0 1 1 ia$00.00 33900.00 33:900.00 0.00 33900,00 . 
l-H4-12C • 0 2 2 33900.00 29300.00 24700.00 9200.00 29300.00 6605.36 0.22 
1-H ... -l2B • 0 2 2 33800.00 33060.00 32300.00 1500.00 330i0.00 1060.86 0.03 
1-H ... -8 I 0 1 I 32900.00 32900.00 32900.00 0.00 32900.00 
1-H•-s 1 0 1 1 32300.00 32300.00 32300.00 o.oo 82300,00 
1-H4-15A 2 0 2 ' 3:2000.00 31600.00 31200.00 soo.oa 31600.00 566.6$ 0.02 
1-H•-15B 2 0 2 ' 31300.00 31100.00 30900.00 400.00 31100.00 282.94 0.01 
l-H4-7 I 0 1 I aoeoo.co 30600.00 30600.00 0.00 30800.00 . 
1-H4-4 2 0 • 1 30500.00 29900.00 29300.00 1200.00 29$00.00 84S ,63 0.03 
1-H4~ 10 1 0 I 1 30200.00 30200.00 30200.00 0.00 $:0200.00 . . 
l-H4-1l ' 0 2 2 27200.00 26$60.00 26700.00 soo.oo :26960.00 363.56 0.01 
1-H1-18 2 0 2 2 2:6900.00 267t:IO.OO 2:6500.00 400.00 26700.00 :28:2 .84 0.01 
l-H3-28 2 0 ' 2 2enoo.oo 26000.00 :23900.00 2200.00 26000.00 16&&.63: o.oe 
1-H3-2A 2 0 2 ' 25900.00 2S350.00 21800.00 1100.00 25360.00 777.82 o.oa 
1-H3-2C 1 0 1 1 2.000.00 2"'000 .oo 21000.00 0.00 24000.00 . 
1-H·-13 • 0 • ' 23900.00 23100.00 22300.00 1600.00 23100.00 1131.37 0.06 
1-H•-H • 0 • 2 23700.00 23260.00 22$00.00 900.00 23.260.00 636.40 0.03 
1-li4-16 2 0 2 2 23700.00 2"H60.00 .21200.00 2600.00 22450.00 1767.77 0.08 



- Conatituent=Techh•tiuM-99 (code~l97k ~·--~TC-9a unlta=PCI/L, dl=15 • dwa=900 # reg:EPA. ) 

WELLNAWE SAJ.if'LES BELO\IIOL DAYS N "'" ll£l>IAH "'" RANGE ..... $11) r:v 

lffH•~a ' 0 1 1 3616.00 aaas.oo 3836.00 o.oo 3816.00 

Conatl~~•nt=Total diaaol ... d •ol ld• { code::Hl7, na....,..TDS tJnha=PP8 $ di:S:DOO , d••=SOOOOO • r•g=EPAS ) 

WELLNA'-IE SAt.IPLES 8ELOWDL DAYS N ... t.IEDlAN WIN RANOE ..... STD cv 

1~H<t-3 • 0 ' 2 711000.00 687600.00 68-4000.00 HOOO.OO CJ87600.00 3323-4.02 o.os 
l-H<t-9 • 0 • • 664000.00 •&2600.00 •otooo.oo 183000.00 <482600.00 116269,41 0.24 
l-H4-4 • 0 2 2 630000.00 489000.00 H8000.00 82000.00 .. e&ooo.oo 67982" 76 0.12 
l-H3~1 1 0 l 1 .. uooo.oo 432000.00 -432000.00 0.00 432000.00 
1-H<t-17 2 0 • ' 384000.00 371000.00 3&9000.00 26000.00 311000.00 18384 '7& 0.06 
1-H•-8 1 0 1 1 377000.00 377000.00 377000.00 0 .<10 371000.00 . 
l-H4-12A ' 0 • 2 369000.00 3<49000.00 330000.00 aaooo.oo 3-49000.00 28870.08 0.09 
1-H.ot-na 2 0 2 2 332000.00 326000.00 318000.00 1"000.00 a:zsooo.oo 9899 ... 9 0.03 
1-H4-8 1 0 1 1 307000.00 307000.00 307000.00 0.00 307000.00 . 
1·H<4-UB ' 0 2 2 301000.00 279000.00 265000.00 .. 6000.00 278000.00 3:0!626.91 0.12 
1-H,.-& ) 0 1 ) 299000.00 291W00,00 299000.00 o.oo 29'9000.00 
l-H•-7 1 0 ) 1 294000.00 294:000.00 294000.00 o.oo 29 .. 000.00 
l-H<t~l6A 2 0 2 ' 2&4000.00 '27.6600.00 2t7000.00 17000.00 276600.00 12020.82 0. O<t 
1-H<t-10 1 0 ) 1 229000.00 221WOO.OO 220000.00 0.00 229000.00 
1-tf .. -l<t 2 0 2 2 228000.00 219"600.00 211000.00 17000.00 219&00.00 12020,82 0.05 
l-H4-1l 2 0 2 2 221000.00 221000.00 216000.00 aooo.oo 2210<10.00 8466' 28 o.o• 
l-H3-2B 2 0 • 2 22<4000.00 211600.00 199000.00 26000.00 211600.00 nen .67 0.08 
l-H4-18 • 0 2 2 221000,00 218000.00 216000.00 eooo.oo 218000.00 42<42.64 0.02 
l-H3-2A 2 0 ' ' 217000.00 211SOO.OO 206000.00 11000.00 211600.00 777fL 17 0.04 

0 l-H4-13: 2 0 2 2 Ul7000.00 178000.00 165000.00 22000.00 176000.00 16656,36 0.09 
00 1-H4-1~C 2 0 2 2 182000.00 177600.00 173000.00 9000.00 177600.00 8363.96 0.0<4 
0? 1-H•-16 2 0 2 2 173000.00 165500.00 168000.00 15000.00 166600.00 10806.60 0.06 

1-ti3-2C ) 0 1 1 11!8000.00 169000.00 168000.00 0.00 168000.00 

- Con•tltuent:::lhalliu~ (~ode=A23, name:THALIUt.l, unita::::PPB , d:l•lO , dw•= reg= ) 

WElLNAt.IE SAMPLES BELOWDL OAYS N IIAX WEOlAN "'" RANGE ..... SID cv 

1-H-4-3 " n 12 1 21.00 21.00 21.00 0.00 21.00 
1-HJ-1 18 16 12 1 1<4.00 H.OO H,OO 0.00 14.00 

• • 



• • 

- Conatltu•nt=Tot•l organic c•rbo11 (code=C6S 1 n•~M=TOC unlt•=PPB , dl=lOOO , dw•"" • r•g• ) 

WELLNAME SAW"LES BELO~L DAYS N .... WED IAN "'" RANCE ....... S11> cv 

1-H.t-4 •• 15 28 ., 9210.()0 2630.00 1010.00 8200.00 a122.U 2322.68 O.H 
1-H4-3 •• ' •• Zl 8690.00 1870.00 1000.00 7890.00 S090.9i 2387,27 0.71 
1-H.s-1 " 7 28 22 8-4-40.00 122().00 10.30.00 7410.00 1850.23 1634.0<1 0.88 
1-»4-6 .. 20 27 10 8720.00 1165.00 1020.00 5700.00 1787.60 1760.21 0.&9 
1-H4-8 27 10 27 17 2460.00 1130.00 1010.00 1450.00 1332.9-t 400.61 0.30 
1-Ho4-12C 11 • 11 • 2020.00 1636.00 1260.00 110.00 1636,00 544,47 o.u 
l-H3~2C 11 • 11 2 1880.00 1620.00 1360.00 520.00 1620.00 367.70 {).23 

l-H4-l7 • • • ' uoo.oo 1060.00 1020.00 280.00 1123.33 163.13 O.H 
1-H<I-7 11 • 11 2 1220.00 ll£5.00 1090.00 130.00 1166.00 91.92 0.08 
1-H4-8 11 • 11 2 1120.00 1061LOO 1060.00 70,00 1066.00 49.50 0.05 
l-H4-9 11 • !1 • 1070.00 1o .. o.oo 1020.00 60.00 1044.00 20.H 0.02 
1-H"~l2A 1! • 11 • 1o .. o.oo 1020.00 1000.00 40.00 1020.00 28.28 0.03 
1-H3-28 11 10 1! 1 1020.00 1020,00 1020.00 o.oo 1020.00 
l~H4-12B 11 10 11 1 1010.00 1010.00 1010.00 o.oo 1010.00 
1-H3~2A 11 11 11 
1-Ho4-10 11 11 11 
l-H4-l1 12 .. 12 
1-H.t-13 11 11 11 
1-H4-H 11 11 11 
l-H<I~l6A 11 11 11 
1-H4-158 11 11 1l 
1-H<t-16 • • • 1-H<t-18 • • • 

(;'-! 
Con•tituent~Tolal organic h•Logen (code.,(63, 11•tne=:.TOX un I t•=PPB dl.,100 dwa::. reg= ) 

N WELLH~ SAt.tP"LES 
~ 

BELO'ftnL DAYS N .... MEDIAN •r• RANGE ..... S11> CV 

l-H3-2C 1! • 1! 2 4610,00 2434.00 358.00 415JL00 2434.00 2936.91 1.21 
l-H4-.C •• .. u • .4220.00 622.00 1!3.00 4087.00 16SS,33 2231.90 1.36 
1-H<I-12:8 11 10 11 1 3200.00 3200.00 32:00.00 0.00 3200.00 
1-H3-1 .. •• •• 1 2860.00 2860 .oo 2860.00 0.00 2880.00 
1-H4-3 •• 26 •• • '2060. 00 .C02.00 137.00 1923.00 eae.u 1042.20 1. 20 
1-~4-S •• 30 27 • 836.00 608.00 3H.OO 489.00 598.67 244.20 0.41 
1-H•-158 11 10 11 1 4U .00 41".00 4H.OO 0.00 414,00 
1-Hot-6 27 25 27 2 36.C' 00 268.£0 149.00 216.00 256.60 152.03 0.69 
l-H4-12C 12 10 12 2 312.00 299.60 267.00 26.00 299.50 11.$8 0,06 
1-H3-2A 11 11 11 
l-H3-28 11 11 11 
1-H.C~7 11 11 11 
l-H4~8 1! 11 11 
1-H<~-9 11 11 11 
1-H<~-10 11 11 11 
1-H-1-11 12 12 12 
l-H4-12A 11 11 11 
l~H.C-13 11 11 1! 
1-H ... -14 11 11 11 
1-H4-15A 11 11 11 
l~H-.t-16 • • • 1-1-W-17 5 5 • 1-H4-18 6 6 • 



C4n•tituent~Natur•l urt~niufl!l (eode=12~ 1 na-.=U-CHEM • unlt.•:UG/L ' dl=0.726 ' d••=14,5 • r•o=RHO ) 

IIIELLNAt.!E SAMPLES BELOM'll DAYS " WAX MEOIAN MIN RANG£ ..... STI> cv 

1-H~-3 • 0 • • 2090.00 267.00 181.00 19&9.00 636.60 7&2.88 1.~2: 

l-H3~1 • 0 • • 9.79 6.42 e.o2 3.77 •• 06 l.SO 0.19 

Conatltu•nt=Unkno•n (eod•=190, n•,.,..uNKNOv,t.~, t.~nlt.=PPB ' di=O ' d.••= ' r•9= ) 

WELLNAME SA.MPL£S 8ELO'M>L OAYS " ..... fliED IAN MlN RANCE ...... sro cv 
1-H3-1 1 0 1 1 9.00 9.00 0.00 o.oo s.oo 

Con8tituent=Vt~nadiuM ( c:od•=A14, naN=VANADW, unita-=PPB ' dl=6 ' dw•• r•o= ) 

WELLNAME SAMPLES BELOM'IL DAYS N ... UEOIAN "'" RANCE MEAN STO <v 

1-H4-6 •• •• ,. 11 32.00 8.00 ILOO 27.00 10.27 8.26 0.80 
1-H4-17 6 2 • • 32.00 e.oo 7.00 2$.00 1&.87 14.15 0.90 
l~H3-l •• 6 28 .. 29.00 10.00 e.oa 23,00 11.08 4,74 0.43 
1-H<f-12C " 0 " 12 2$.00 20.&0 10.00 liLOO 19.67 6.<40 0.27 
1-H~-3 so 12 ,. 17 24.00 11,00 6.00 19.00 10.&8 ~.41 o.u 
1-H~-2C 11 0 11 11 20.00 18.00 13.00 7.00 16.91 2.12 o.u 
1-H4-e •• 7 " 21 18.00 7,00 G..OO 13.00 7.33 2.94 0.40 
1MH4-4 30 ,. 29 16 16.00 6.00 6.00 11.00 1.141 2.96 0,39 
t-H4-8 11 0 11 11 15.00 8.00 5.00 10.00 8.27 3.29 0.40 

~ l-H3-2A 11 2 11 • 13.00 10.00 7.00 6.00 9.56 1.81 0.17 . 1~H<4-1SA 11 0 11 11 u.oo 8.00 6.00 6.00 8.09 1.87 0.23 
w l-H4-166 11 0 11 11 11.00 8.00 5,00 8.00 1.n 1.79 o.u 
0 1-H!-28 11 • 11 • 10.00 7.00 &.00 4,00 7.60 1.82 0.24 

1-H4-7 11 0 11 11 10.00 8.oo 6.00 4.00 7,91 1.3.0 0.16 
l-H4-10 11 1 11 10 10.00 8.00 5,00 5.00 8.10 1.&0 0.2:0 
1-H4-UA 11 3 11 • 10.00 6,00 fLOO 6.00 e.so 1.69 0.26 
l-H4-14 11 2 11 • 10.00 e.oo 6.00 5.00 8.89 1.76 0.26 
1-Hol-18 • • • 3 10.00 9.00 8.oo 2.00 9.00 1.00 0.11 
1-H.f-9 11 • 11 ' 9.00 7.00 6.00 <4.00 7.25 1.30 0.19 
1-H4-12B 11 • 11 • 9.00 7.00 6.00 4.00 8.113 1.72 0,26 
l-H<I-11 12 • l2 7 8.00 6.00 i.OO 3.00 $,2G 1.11 0.1$ 
1-H<I-18 1 2 7 • tt.OO 8.00 6.00 3,00 6.40 1.14 0.16 
l-H4-l3 11 • 11 7 7.00 6.00 s.oo 2.00 6,57 o ... 0.18 

• • 



• • 

- Con•titu•nt=Vana0iu• 1 fi lt.r•d (cod•=H27~ n•m.=FYANADl, unlt•=PPB • <lt=5 • d••= • r-•g= ) 

M;i..LNMIE SAMPLES BELOWDL DAYS • ""' .WE.DlAH ""' ........ ...... STD cv 

1-H4-12C 12 0 12 " 27.00 19.00 11.00 18.00 19.33 1;,10 0.28 
1-H3-2C 11 0 11 11 20.00 18.00 10.00 10.00 16.91 3.30 0.21 
1-H4M3 16 2 16 .. u.oo 9.00 6.00 9.00 8.73 3.02 0.36 
1-H4~16B 11 1 11 10 14.00 9.00 e.oo 8.00 9.20 2.10 0.23 
1-Hl-1 ,. 0 ,. .. 13.00 o.oo cs.oo 1.00 8,79' 1.72 0.20 
1-H<~-8 11 2 11 • 11.00 1.00 6.00 e.oo 7 .... 1.9 .. 0.26 
1-H-4-Ui.\ 11 1 11 10 11.00 9.00 6.00 6,00 8,80 1.82 0.18 
l-H3-2A 11 0 11 11 10.00 9.00 7.00 3.00 8.91 1.22 O.H 
1-H3-28 11 • 11 7 10.00 e.oo 6.00 6.00 7.00 2.2-4 0.32 
l-H4-6 " 3 .. 11 10.00 7.00 5.00 5.00 7.38 1.69 0.23 
1-H<4-7 12 0 11 11 10.00 7.00 5.60 4,60 7.·'1 1.74 0.24 
l-H4-H 11 3 11 • 10.00 7.00 6.00 5.00 e.ee 1.46 0.21 
l-H4-4 " 7 " • 9.00 5.75 fLOC <4.00 e.a 1..61 0.24 
1-H4-10 11 2 11 • 9.00 8.00 7.00 2,00 8.00 0.87 o.n 
l-H4-12B 10 • 10 • 9.00 6,60 6.00 4.00 e.e7 1.37 0.20 
l-H4-S .. • .. • 9.00 e.oo &.00 3.00 8.00 1.00 0.11 
l-H4-11 17 • " 3 8.00 e.oo 5.00 3.00 8.33 1.63 0.24 
1-H4-12A 11 6 11 • 8.00 6,60 6.00 3.00 e.oo 1.26 0.21 
l~H4-l7 • 2 • 1 8.00 8.00 8.00 o.oo 8.00 . . 
1-H4-9 11 • 10 ' 7.00 6.00 6.00 2.00 e.oo 1.00 0.!7 
1~H4-18 • 2 • • 7.00 e..oo 8.00 1.00 e.u 0.50 0.08 
l-H4-l3 ll ' 11 • fJ.OO e.oo 5.00 1.00 6.76 0.60 0.09 
1-H4-ltl • • • 2 e.oo fL60 6.00 1.00 s.so 0.71 0.13 

Con•~ltuent~li~e (code:A0-4~ n11me=liHC IJI'l t t•111PP8 • dl=5 • dw•ii;ll6000 • r•g,.fPAS ) 

"' 
w WEI.LNAitiE SAWPLES BEt.O..UL OA.YS • IIAX WEDI~ .,. RANGE ..... STO <v 
~ 

1-H4-S •• 0 ,. 2< 2400.00 68.60 38.00 2382.00 162.88 178.74 3-.13 
1-H4-ll 12 6 .. 7 40<4 .00 13.00 6.00 399.00 89.00 147.91 2.14 
1-H4-4 •• 0 26 26 354,00 89.00 21.00 333.00 87.62 81 .• 2 0.93 
1-Ho4-6 " 0 24 .. 309.00 Ul.SO 104 .oo 206 .oo 166.17 47,06 0.30 
l-H<4~18 • 0 • • ll!LOO 9.60 s.oo 110.00 28.33 43.01 1.62 
1~H<4-7 11 ' 11 • &0.00 14.60 9.00 71.00 26.13 26.11 o ... 
1-H<f-168 11 • 11 • 79.00 28.60 &.00 71.00 35.75 22.21 (),82 
1~H3-2C 11 0 11 11 n.oo H.OO s.oo ea.oo 21.00 18.53 0.88 
1-H4~16A 11 • 11 • 63.00 e.oo 6.00 <41.00 13.25 18.10 1.21 
l-H4-17 6 0 • 6 <16.00 14,00 11.00 34.00 19.80 H.27 o.n 
1-H4-laC 12 0 12 l2 44.00 13.00 6.00 39.00 17.<12 11.72 0.87 
1-H4-lllB 11 • 11 • 41.00 10.00 6.00 36.00 14.76 12.10 0.62 
1-113-28 11 • 11 6 38.00 7.00 8.()0 32.00 13.00 14.00 LOB 
l-H4-U 11 1 11 10 ae.oo 11.00 5.00 31.00 14.80 10.29 0.70 
1-H3-1 36 22 20 • 30.00 7.00 &.00 26.00 9.11 8.02 0.8& 
1-H-4-9 11 • 11 7 24.00 8.00 &.00 19.00 i.U (1.99 0.76 
1-H4~lo4 11 • 11 • 23.00 11 .&0 6,00 18.00 11.50 6.23 0.54 
l-l-14-8 11 2 11 9 22.00 13.00 S.ClO 17.00 12,89 6.28 0.41 
1-H<4-3 30 21 •• • 20.00 7.00 6.00 lS.OO 9.26 6.01 0.64 
1-H3-2A 11 • 11 7 18.00 7.00 s.oo 13 .oo 8.67 4.47 0.62 
1-H4-16 7 • 7 3 16.00 9.00 5.00 10,00 sun 6,03 0.62 
1-H<4-10 11 • 11 7 12.00 9.00 5.00 1.00 &.57 3.21 0.37 
1-H4-12A 11 7 11 • 12.00 7.50 6.00 e.oo 8,25 2.87 0.35 



Conatl~u•Pt•lln~~ filt.r•d (cod•""H18 1 n•me=FZINC • un 1 t.•=PPB • dl=5 t dwa=GOOO • r•g;=E:f'AS ) 

WELLNAWE SAMPLES BEL01\t)l OATS N WAX t.IEOIAN "'" A"AHGE ..... . STI) cv 
l~H4-3 ,. 11 ,. • l<tOO.OO 12.00 6.00 UQ&.OO 287 ... o 621.97 2.16 
1-H4-6 ,. 0 .. ,. 247.00 137 .so 107.00 140.00 143.36 36.<t0 0.2& 
l-H.f-10 11 7 11 • 199.00 8.60 6.00 19<t.OO 5<t.2S 96.&0 1. 78 
l-tu-12C ,. I .. 11 194.00 14.00 8.00 178.00 29.65 61.96 1. 76 
1-H4-4 l7 0 .. " 126.00 65.25 10.00 11ft. DO 65.89 28.69 o ..... 
l-H4-5 .. 0 " " 109.00 46.60 u:.oo 78.00 62.86 20.04 0.38 
1-H<I-7 ,. • 11 • 76.00 9.00 &.00 71.00 20.83 24 .53 1.19 
1•H4-15B 11 • 11 • 73.00 28.60 10.00 83.00 32.50 19.31 0.59 
1-H4-18 • 0 • • 57.00 7.00 6.00 52.00 16.00 20.83 1.38 
l-H3-2C 11 • 11 • 52.00 8.00 6.00 47.00 14.11 1<4.93 1.06 
1•H4-16 • • • • 46.00 5.00 6.00 40.00 18.33 23.09 1.28 
1-H3-l " • " • 31.00 6.00 6.00 28.00 10.17 10.23 1.01 
l-H4-12B 10 3 10 7 2'8.00 10.00 6.00 23.00 13.29 7.97 0.60 
1-H.C-13 11 • ll 7 19.00 9.00 7.00 12.00 11. .c3 .C.79 o.•2 
1·H<I-8 11 • 11 • 11.00 8.00 6.00 e .oo 8.00 2,24 0.28 
1-H4-9 11 • 10 • 10.00 7.00 6.00 6 .00 7.25 2.22 o.:u 
l-H4-I.c 11 • 11 2 10.00 8.60 7.00 3.00 e.so 2.12 0.25 
l·H<I-11 12 10 ,. • 9.00 7.00 6.00 .c.oo 7.00 2.83 o .• o 
t~H.C-17 • I l • 7.00 6,00 6.00 2.00 6.00 1.41 0.24 
1-H4~U:A 11 • 11 2 6.00 !>.50 6.00 1.00 5.60 0.71 0.13 
1-H.ol·l6A 11 10 11 1 e:.oo e.oo 8.00 o.oo 8.00 . . 
1-H3-2B 11 • 11 3 6.00 6,00 5.00 o.oo s.oo 0.00 0,00 
l·H3-2A 11 11 11 
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