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PRELIMINARY ASSESSMENT
OF THE HYDROGEOLOGY AT THE

RADIOACTIVE WASTE ■MANAGEMENT COMPLEX,
IDAHO NATIONAL ENGINEERING LABORATORY

INTRODUCTION

This document is a preliminary assessment of the hydrogeoiogy of the

Radioactive Waste Management Complex (RWMC) at the Idaho National

Engineering Laboratory (INEL). Its purpose is to summarize and evaluate

hydraulic data associated with the Snake River Piain aquifer in the vicinity

of the RWMC in order to estimate the level of effort needed to characterize

the aquifer. As such, it is an interim report that may be included in

subsequent documents characterizing the aquifer near the RWMC. It does not

evaluate the distribution of contaminants in the aquifer. The

recommendations made in this report for additional wells and tests will

provide an estimate of the level of activity needed for the characterization

program. This document will allow adequate time for planning and writing

contracts in preparation for the characterization program activities in the

summer of 1990.

It is anticipated that subsequent documents on the groundwater

hydrology of the RWMC will be written containing detaiis and background on

the facility relevant to potential contamination of the Snake River Plain

aquifer. Since this document is an interim report written to satisfy

planning needs for the 1990 drilling season, much of the detailed

discussions which would typically be included in a ground water report have

not been included herein. Numerous documents by the United States

Geological Survey (USGS) discuss in generai terms the movement of

groundwater in the Snake River Plain aquifer and provide excellent

background information for a detailed study such as this one. USGS papers

include Nace et al., 1959, Mundorff et al., 1964, Barraclough et al., 1976.
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GEOLOGY

The RWMC is located on a thin layer of eolian, lacustrine and alluvial

sediments deposited by the Big Lost River. These sediments are composed of

silt, sand, clay and gravel, and range in thickness from 2 to 24 ft

(Anderson and Lewis, 1989). Below the surface sediments is a complex

sequence of interlayered basalt flows and occasional sedimentary interbeds.

Basalt flows at the INEL characteristically occur as layers of pahoehoe

lava a few feet to tens of feet in thickness. Based on the work by Anderson

and Lewis (1989) the average flow thickness for 22 flows is about 30 to 40

ft, and ranges from 10 to 120 ft. The basalt flows are interlayered with

unconsolidated sediments, cinders, and breccia. Considerable variation in

texture occurs within individual basalt flows. In general, the bases of

basalt flows are glassy to fine grained and minutely vesicular. The mid

portions of the basalt flows are typically coarser grained with fewer

vesicles than the top or bottom of the flow. The upper portions of flows

are fine-grained, highly fractured with many vesicles. This pattern is the

result of rapid cooling of the upper and lower surfaces, with slower cooling

of the interior of the basalt flow. The massive interiors of basalt flows

are sometimes jointed, with vertical joints in a hexagonal pattern formed

during cooling.

During quiescent periods, between volcanic eruptions, sediments were

laid down on the surface of the basalt flows. These sedimentary deposits

display a wide range of grain size distributions depending on the mode of

deposition (eolian, lacustrine, or fluvial), the source rock, and length of

transport. Because of the irregular topography of the basalt flows,

sedimentary materials commonly accumulate in isolated depressions. A number

of extensive sedimentary interbeds have been identified in the stratigraphy

beneath the RWMC.
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WEL LS

The USGS operates a groundwater monitoring network at the INEL. The

purpose of the groundwater monitoring system is to record water levels and

to monitor for contaminant migration. Seven wells have been drilled 4-b.

monitor the Snake River Plain aquifer in the immediate area of the RWMC.

These wells include; USGS 87, 88, 89, 90, 117, 119 and 120. The location of

the aquifer wells and the spreading areas near the RWMC are given in

Figure 1. Two production wells, the RWMC production well and EBR-1, are in

the area of the RWMC. Several wells outside the immediate vicinity of the

RWMC have been driiied to the aquifer, including USGS 8, 9, 86, 105 and 109

and Hwy 3. In addition, many wells have been drilled and cored in the

vadose zone near the RWMC and data from the shallow wells have been used for

lithologic correlation (Anderson and Lewis, 1989); however, these wells are

not shown in Figure 1 since they do not provide data on the aquifer. Well

logs, water levels, and water chemistry data are available in files at the

INEL office of the USGS and much of these data have been published in USaS

reports. Geological and geophysical logs from these wells and the RWMC

production well have been used to characterize the stratigraphy at the

RWMC.

Well construction data have been summarized in Table 1. The total

depth of the wells rdnyes from 626 feet to 1075 feet and the approximatc

depth to water is about 580 feet. Well construction has varied over the

years, with the earlier wells being open to the formation through perforated

casing or open hole. More recently, wells have been completed with

stainless steel screen.

In the eariy 1970's four wells were drilled to the aquifer as part .f

the USGS groundwater monitoring network in the vicinity of the RWMC. The

wells include 87, 88, 89 and 90, which were drilled north, south, west and

east of the RWMC, respectiveiy. These wells were drilled to establish the
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Table 1. Summary of well construction for wells in the RWMC area.

Casing Construction I Well Logs

  Depth to

I Screened I I Water

Year Total Cased I and/or Open I Screen Geotogist I Geophysical When

Well Name Drilled Depth Material Interval Interval(s) I Type Log Logs Drilled

El3R-1 1949 1075 I Steel 0-750 600 - 750 Perforated Yes Yes 596.00

750 - 1075 Open Hole

RWMC Production Well 1974 683 I Steet 0-660 590 - 610 Perforated Yes Yes 571.00

625 - 635 Perforated

USGS-9 1951 654 I Steel 0-652 618 - 652 Stotted Yes Yes 601.00

652-654 Open

USGS-86 1966 691 I Steel 0-48 48 - 691 Open Yes Yes 643.70

USGS-87 1971 640 I Steel 0-585 585 - 607 Open Hole Yes Yes 582.70

Caved to 607

USGS-88 1971 635 I Steel 0-587 587 - 635 Open Hole Yes Yes 583.65

USGS-89 1972 646 l Steel 0-576 576 - 646 Open Hote Yes Yes 590.64

USGS-90 1972 626 Steel 0-580 580 - 609 Open Hole Yes Yes 574.62

Caved to 609

USGS-105 1980 800 I Steel 0-400 400 - BOO Open Yes Yes 668.83

USGS-109 1980 800 I Steel 0 - 800 600 - 800 Slotted Yes Yes 619.72

USGS-117 1987 655 Steel/SS 0 - 555 555 - 653 Perforated Yes Yes 581.30

USGS-119 1987 705 Steel 0 - 639 639 - 705 Perforated Yes Yes 600.80

USGS-120 1987 705 Steel/SS 0 - 638 638 - 705 Perforated Yes Yes 611.45



subsurface stratigraphic sequence beneath the RWMC and to determine the

slope and direction of groundwater movement in the vicinity of the RWMC

(Barraclough et al., 1976). Wells 87, 88, 89 and 90 were drilled to

approximately 50 ft below the water table (total depth of 626 to 646) in

order to monitor the upper portion of the Snake River Plain aquifer for

contamination. The RWMC production well was drilled in 1974 to a depth of

683 ft.

USGS wells 117, 119 and 120 were installed in the summer of 1987 to

suppiement the USGS groundwater monitoring network in the vicinity of the

RWMC. Wells 119 and 120 are deeper than the four previously drilled

wells, about 700 ft, and, therefore, tap a deeper interval of the Snake

River Plain aquifer than 87, 88, 89 and 90. Well 117 is 653 ft deep,

about the same depth as wells 87 through 90.

Geophysical well logs for these wells can be found in the RFI

for the RWMC.

CflATWIIMAMEWJmnitumnrn,

Inannrt

A recent USGS report (Anderson and Lewis, 1989) correlates the

stratigraphy at the RWMC based on 40 wells, including 9 wells to the

aquifer. Utilizing geophysical well logs, well cuttings, cores, K-Ar

(potassium-argon) ages, and geomagnetic properties the USGS report shows

cross sections, maps and tables of the stratigraphy for the RWMC. Four

cross sections from the USGS report by Anderson and Lewis (1989) have been

reproduced and are used in this report. Figures 2, 3, 4 and 5 show the

general stratigraphy of the RWMC. The cross sections show that +hn

stratigraphic units are relatively continuous in the vicinity of the RWMC

and folding and/or faulting are not apparent.

The stratigraphic units A through I are defined based on flow group

nomenclature established by Kuntz et al., (1980). The nomonclature was

based on the study of 600 ft of core from well 77-1, near wall AA, nnd 4

other shallow wells. Kuntz et al., (1980) defined flow groups as one or

6
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more petrographically similar flows or flow units extruded from the same

vent or magma source from a single eruption or multiple eruptions during 
a

relatively short interval of time. Generally, successive flow groups are

peppipted by sedimentary interbedc. The intPrpretation by Kuntz et al.,

(1980) and Anderson and Lewis (1989) suggests the flow groups represent

eruptions from the same source vent or flows erupted from several source

vents that tapped the same m 2gmp qpurrP. This interpretation was based on

variations in natural gamma activity between groups but consistent for

flows within a group. Paleomagnetic and K-Ar age dating was also used to

establish this intorprptptipg. Kuntz et al., (1980) considered the

eruptive events to be episodic with many thousands of years between

eruptive events, based largely on K-Ar ages and the presence of

sedimentary interhark hptween flow groups. However, it was admitted that

the absence of sedimentary interbeds between flows only suggests, but does

not prove, that the flows were implaced over short time intervals of

nor4Innc davc unarakc months, or possibly a few years. Sedimentary

interbeds are generally considered to represent quiescent periods betwee
n

volcanic episodes, when the top most lava flow was covered by

accumulationc nf eolian and alluvial sediments. An alternative

depositional history might have occurred when lava flows dammed local

drainages, and floods may have deposited alluvial and lacusterine

sedimentc during periods as short as a few months.

The cross sections (Figures 2 through 5) represent straight line

correlations hetween wells based on the identification of basalt flow

groups and sedimentary interbeds. In earlier work by Barraclough et al.,

(1976) 4 basalt series were identified based on natural gamma log

differences. Basalt flow groups identified by Kuntz et al., (1980) and

Anderson and Lewis (1989) are similar to the basalt series correlated by

Barraclough et al., (1976). Groups A through I (Figures 2 through 5) may

hp Assnriated with single or multiple eruptive events of lava with similar

chemical and physical characteristics. Individual flows or flow units

within groups are more difficult to distinguish based on the geophysical

well logs. This is particularly true for the deeper flow groups where

less stratigraphic control is availabie. Furthermore, although the
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lateral continuity of flow groups is relatively continuous based on the

geologic cross sections, the horizontal continuity of individual flows

within the flow groups may be limited, complicating the correlation of

individual flows from well to well.

Further examination of the cross sections in Figures 2, 3, 4 and 5

show that stratigraphic control exists for only about the upper 100 ft of

the Snake River Plain aquifer in the vicinity of the RWMC. Previous

studies indicate that the active portion of the aquifer may be much

thicker than this, estimates range from 250 ft (Robertson et ai., 1974) to

over 400 ft (Mann, 1986). To obtain stratigraphic control to the base of

the Snake River Plain aquifer near the RWMC requires well depths of

1000 ft or more.
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HYDROGEOLOGY

The RWMC lies on the Eastern Snake River Plain. Tha cnake River Plain

aquifer is defined as the series of basalt flows and interlayered

pyroclastic and sedimentary materials that underlie the Eastern Snake River

...„4„flAt ftanm Bliss and tha Hanerman Valley on thePlain east of Bliss. It

west, to Ashton and the Big Bend Ridge on the northeast. Its lateral

boundaries are formed at the contacts of the aquifer with less permeable

rocks at the margins of the plain (Muncinrff at al. 1964).

Aquifer permeability is controlled by the distribution of highly

fractured basalt flow tops and interflnw 7nnes with some additional

permeability contributed by fractures, vesicles and intergranular pore

spaces. The variety and degree of interconnected water bearing zones

complicates the direction of groundwater mnvement locally throughout the

aquifer (Barraclough et al., 1981). The permeability of the aquifer varies

considerably over short distances, but generally, a series of flows will

include several excellent water-hearing zones. If the sequence of lava

flows beneath the Snake River Plain is considered to constitute a single

aquifer, it is one of the world's most productive (Mundorff et al., 1964).

Structural and textural characteristics of individual flows within flow

groups control, to a large degree, the movement of ground water through the

ennt,^ Dlnin nnilifor Vesicular, highly fractured flow tops and

fractured flow bases combine to form what is generally the most permeable

part of the aquifer (unless fractures near this interface are filled with

sediment). The dense, massive central portion of a flow can have very low

permeability. The thickness and extent of these flow features is known to

vary widely over relatively short distances in the Snake River Plain basalts

and departure from the ideali7pd case is common (Mundorff et al., 1964).

The difficulty of identifying and correlating individual flows limits the

development of a conceptual hydrogeological model at the RWMC because the

17



distribution of the flows within flow groups effects the vertical and

horizontal aquifer properties. Sedimentary interbeds also have a

significant impact on aquifer properties. Clay rich interbeds impede the

movement of groundwater and coarse grained interbeds may be more pei able

than some dense basalts. In general, sedimentary interbeds are thought to

have relatively less hydraulic conductivity than the surrounding basalts.

It appears there will always be some uncertainty assuciated with the

correlation of permeable zones in the basalts, particularly when small areas

are examined in detail. However, taken as a whole, the inhomogenaities of

the basalts and sediments of the Snake River Plain aquifer tend to average

out and groundwater movement is predictable using standard methods when

large areas of the aquifer are examined (i.e. distances measured in

thousands of feet).

The altitude of the water table for the Snake River Plain aquifer and

the general direction of groundwater movement in the vicinity of the INEL

are depicted in Figure 6. The regional flow is to the south-southwest,

although, locally, the direction of groundwater flow is affected by recharge

from rivers, surface water s preadiny areas, and I uhviiii.iycnci ties in the

aquifer. Across the INEL, the average gradient of the water table is

approximately 4 ft/mile. Depth to water varies from about 200 ft in the

northeast corner of the INEL to 1000 ft in the southeast corner.

Driliing information from a 10,365-ft deep geothermal test well,

INEL-1, drilled about 10 miles northeast of the RWMC, indicates there oro 
at

least 2000 ft of basalt underlying the INEL (Prestwich and Bowman, 1980).

However, not all of this thickness participates in the active flow system.

Mann (1986) interpreted hydrologic data from INEL-1 to indicate that tho

effective base of the Snake River Plain aquifer is 840 to 1220 ft below land

surface at the INEL-1 site. The data that Mann based his interpretation on

the upper 1511 ft;inciude: the loss of drilling fluids 
•in a thick sequanra

of mostly sedimentary deposits between 840 and 1530 ft; a transition from a

calcium bicarbonate to sodium bicarbonate type of chemical composition

18
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between 595 ft and 1511 ft; carbon-14 age dating and an increase in

hydraulic head with depth. Depth to water near INEL-1 is about 400 ft;

this suggests that the active portion of the Snake River Plain aquifer i
s

between 440 and 820 ft thick. Mann's interpretation is for the immediate

vicinity of INEL-1 and the same sedimentary units, which act as a lower

boundary for the active portion of the aquifer, may or may not be presen
t

near the RWMC. However, he indicated that similar deposits have been

penetrated in other deep holes drilled at the INEL and may correlate to

this sequence. An earlier study estimated the thickness of the active

portion of the aquifer to be less than that estimated by Mann (1986).

Based on a mass balance of tritium disposal from INEL facilities,

Robertson et al., (1974) estimated the thickness of the active portion of

the aquifer to be about 250 ft. This thickness is based on the depth to

which disposed tritium mixed with water in the aquifer and from the

geology. The thickness of the aquifer will vary with different areas and

there probably is not a distinct boundary. Based on the available

information it appears that the aquifer becomes less and less active with

depth because of decreasing hydraulic conductivity. The hydraulic

conductivity is anticipated to decrease with depth because of etundary

mineralization, infilling of fractures by sediment, and increasing

overburden pressure and compaction.

AQUIFER TESTS

Pumping tests have been conducted on the Snake River Plain aquifer to

determine its suitability as a water supply and for regional studies

conducted by the USGS (Mundorff et al., 1964). Many of these tests were

conducted by the USGS during the 1950s. in proiific aquifers such as t.itc4in

Snake River Plain aquifer, it is essential to apply a large stress durin
g

testing, otherwise negligible drawdown will occur. At most locations in

the Snake River Plain aquifer, a good pumping test would involve a pumpi
ng

rate of approximately 1000 gpm for 72 h. To provide the best estimate of

the aquifer parameters, a pumping rate of 1000 to 2000 gpm for 15 to
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25 days would be required (Mann, oral communication, 1989). However,

adequate tests have been conducted in some of the monitoring wells n
ear

the RWMC using relatively low capacity submersible sampling pumps

(Table 2). From the pumping test data it is apparent that even at thP low

discharge rates used for the tests (2 to 20 gpm), sufficient stress 
was

applied to the aquifer in some wells to obtain reasonable estimates 
of the

eurroccfill at 10W
aquifer properties. The fact that these tests were

pumping rates indicates that several of the wells near the RWMC have

relatively low transmissivity compared to regional transmissivity. 
This

is probabiy due to the short •open interval in the wollc rathPr than a

local decrease in transmissivity near the RWMC. The opposite situation

was observed in well USGS 120 where a pumping rate of 20 gpm only 
produced

drawdown of 0.01 ft.
edata .>isuw i,umi2hility in tranSMissivityhn 

between wells, which are open to short intervals in the aquifer.

Table 2 summarizes transmissivity values determinPri from a numb
er of

tests. To convert the transmissivity values given in ft2/day to

gallons/day/ft, multiply the former by 7.48. The range in transmissivity

1S from 4.05 to 2.1x105 ft2/day (30.3 
to 1.6x1o5 gallons/day/ft).

Based on regional studies of the transmissivity at the INEL, the

transmissivity near the RWMC is estimated to be approximately 173,00
0

ft2/day (1.3 x 105 gallons/day/ft) (Robortgon et al., 1974).

Calculations using Robertson's value of 173,000 ft2/day and an aquif
er

thickness of 250 ft give a hydraulic conductivity of about 700 ft/day 
at

the RWMC. Estimates of the effective porocity nf the aquifer range from 5

to 15%, with 10% being the most accepted value (Robertson et al., 19
74).

This porosity estimate is a spatial average over a large volume of t
he

aquifer •since the aquifer is composed of massive basalt with an effective

porosity of only a few percent and fractures and cinder zones with v
ery

high porosity.
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Table 2. Well pararneters for wells in the RWMC area based on tests conducted by the USGS

Well Date

Discharge Saturated

Rate Thickness

gals/min ft

Maximum 1 Specific Hydraulic

Drawdown ( Capacity Transmissivity Conductivity Analytical

ft 1 gpm/ft ftl/day ft/day Method

I

Well 87* 7/14/87 I 2.20 24 (approx) 0.13 16.90 700 30 Theis

Well 88* 7/8/87 I 5.00 51 (approx) 28.70 0.17 23.40 0.46 Jacobs

3.11 0.061 Theis

Well 89* 7/21/87 4.41 56 6.32 0.70 52.90 0.95 Jacobs

7/22/87 I 4.39 56 I 6.69 0.66 55.30 0.99 Jacobs

Well 90 7/15/87 3.81 34 (approx) 0.53 7.20 733 22 est. Theim

  ..

Well 117* 12/17/871 6.79 72 I 20.35 0.34 15.7 0.22 Theis

Well 119* 12/16/871 3.15 104 68.81 0.046 4.05 0.04 Theis

Well 120 12/15/871 20.7 94 0.01 2070 211,000 3,200 est. Theim

  __

RWMC Production Well 07/24/741 412.0 30 I 5.50 75 7,600 254 est. Theim

EBR-1 08/i2/491 800.0 475 I 17 47 4,800 10 est. Theim

* Pumping test data evaluated by the U.S. Geological Survey.



The calculated transmissivities listed in Table 2 range over 5 orders

of magnitude reflecting the variable water bearing characteristics of the

Snake River Plain aquifer. Wells with the lowest transmissivity listed in

Table 2 are open to the aquifer over relatively short intervals. Wells

open over large intervals usually have high transmissivity in the Snake

River Plain aquifer. This phenomenon has been observed for many years,

and it is common knowledge among experienced drillers on the Eastern Snake

River Plain that with continued drilling most wells will eventually tap a

zone with enough permeability to produce water for domestic and other uses

(R. G. Jensen, oral communication, 1989). This is consistent with the

anticipated distribution of permeable flow tops and dense flow interiors

with low perambulating.

WATER LEVELS IN WELLS

The USGS has collected water levels from a number of wells on the INEL

for over 40 years. Water level data for 16 wells in the southwest corner

of the INEL have been compiled from USGS field records. Table 3 shows the

wells and the years for which data were compiled and used in this report.

The compiled data files are given in Appendix A and B.

Hydrographs for the wells are given in Figures 7 through 10. The

hydrographs are broken out by location and year drilled. Figure 7 shows

USGS Wells 87, 88, 89 and 90, which were drilled in 1971 and 1972 and are

located near the RWMC. Figure 8 shows USGS Wells 117, 119 and 120, which

were drilled in 1987 and are in the vicinity of the RWMC. Figure 9 shows

the water levels in USGS-86, which is on the opposite side of the

spreading area from the RWMC. Figure 10 shows the water levels for USGS

Well 9 from 1965 to 1989. USGS well 9 is on the southern side of the

spreading area.

Well hydrograph data are useful for defining the hydrologic

communication between wells, recharge areas, and the relationship between

recharge and water levels in wells. A later section in this report will

discuss the interpretations of the well hydrographs.
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Table 3. List of INEL wells used to measure water levels in the Snake

River Plain aquifer near the RWMC and the years for which data

were compiled for this report.

Well Year Drilled
Years of Water Levels

Compiled for this Report

USGS-8 1950 1965 1989

USGS-9 1951 1965 - 1989

USGS-84 1962 1980 - 1989

USGS-85 1962 1980 1989

USGS-86 1966 1976 1989

USGS-87 1971 1972 - 1989

USGS-88 1971 1972 - 1989

USGS-89 1972 1972 1989

USGS-90 1972 1972 1989

USGS-105 1980 1980 - 1989

USGS-106 1980 1980 - 1989

USGS-108 1980 1980 1989

USGS-109 1980 1980 1989

USGS-117 1987 1987 1989

USGS-119 1987 1987 1989

USGS-120 1987 1987 1989

DISCHARGE TO SPREADING AREAS

The INEL diversion system was constructed in 1958 to provide fiood

protection for the facilities at the INEL. By diverting water from the main

channel of the Big Lost River, water is spread out or ponded on the East
ern

Snake River Plain where it either evaporates or infiltrates to the 
aquifer.

Most of the water infiltrates to the aquifer. The diversion area is

separated into 4 spreading areas, A, B, C, and D. Area A holds about 2300

acre-ft, and the other three areas hold about 5000 acre-ft each (Bar
raciough

et al., 1967).
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The capacity of the diversion area was increased in 1982 or 1983 by

raising the dikes and dam, the combined capacity of the system is abou
t

38,000 ac-ft_ The diversion system was not used until 1965 because of low

flow in the Big Lost River. In 1965 the diversion channel to the

spreading areas was equipped with a water, level recorder, which enabled

the monitoring of discharge to the spreading areas (R. G. Jensen, oral

communication, 1989). Monthly discharges to the spreading areas have been

compiled for this report and the hydrograph is shown in Figure 11. The

amount of water discharged to the spreading areas is dependent upon tw
o

factors, the available runoff water flowing in the Big Lost River, and
 the

setting of the diversion gate. In the 1960's the operating policy was to

divert as much water as possible down the channel of the Big Lost Riv
er in

order to enhance dilution and flushing of the aquifer (Barraclough, or
al

communication, 1989). In recent years, including the high water years of

the 1980's, this operating procedure has apparently changed and more 
water

has been diverted to the spreading areas.

Figure 1 shows the locations of the spreading areas. Spreading Area A

fills first and must be about two-thirds full before water will flow f
rom

it to Spreading Area B. Figure 11 shows the total discharge to the

spreading areas; the volumes of water flowing to the individual sp
reading

areas, A through D, are not known for most of the years on record.

Discharge to the spreading areas was highest during the mid to lat
e

1960's and the mid-1980's. Based on historic flow in the Big Lost River,

these periods were much higher than normal flow. Runoff measured at the

station below Mackay Reservoir during 1965 was the highest for the 49

years on record prior to 1965 (Barraclough et al., 1967). The amount of

water flowing in the Big Lost River in 1965 is reflected in the hi
gh flows

diverted to the spreading areas (see Figure 11). The volume of water

discharged to the spreading areas for 1967 and 1969 approached the
 flow of

1965. After 1969, the discharge to the spreading areas was much less,

until the mid 1980's when again, a few years of high runoff were

recorded. Starting in 1982, discharge to the spreading areas increased

for several years and peaked in 1984. The discharge to the spreading
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Figure 11. Monthly discharge in acre feet for INEL Diversion.
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areas in 1984 was considerably higher than the previously high year of

1965. In summary, the diversion hydrograph shows two wet periods; the

mid-1960's and the mid-1980's and the intervening years have had moderate

to no flow.

RESPONSE OF WATER LEVELS TO RECHARGE

A comparison of Figures 7 through 10 to Figure 11 shows the clear

relationship between discharge to the spreading areas and the

corresponding rise in water levels in nearby wells. Figure 7 shows the

wells in the closest proximity to the RWMC with the longest record,

including Wells 87, 88, 89 and 90. During the 1970's the water levels in

wells 87, 88 and 90 tracked essentially the same path, all showing a

gradual decline in water levels, which was probably associated with a net

decline in the regional water table during the dry years of the 1970's.

Well 89 is the exception to this, showing fluctuations in water levels of

about 8 feet from 1972 to 1977 (see Figure 7). These fluctuations

correlate to relatively small discharges to the spreading areas during the

same time period. Starting in the latter part of 1982 and continuing to

1984, there was a tremendous rise in water levels recorded in wells as

shown in Figure 7, 9 and 10. The most spectacular rise was recorded in

well 88, with a rise of over 60 ft relative to nearby wells. The peak of

this activity occurred in 1984, corresponding to the highest discharge

year on record. After 1984, the wells show a net decline in water levels,

with the exception of 89, which showed a rise in water levels associated

with the small discharge to the spreading areas in 1987. Figure 8 shows

the water levels for the wells drilled in 1987, including 117, 119 and

120. Unfortunately, these wells were

of the 1980's and the net water table

cannot be determined. However, it is

wells are declining at a similar rate

as wells 87, 89 and 90. The scale is

for comparison purposes and the water

installed after the high water years

rise in the vicinity of the wells

clear that the water levels in these

and are at about the same elevation

the same for both Figures 7 and 8

levels for Wells 117, 118 and 120

overlay the water levels for Wells 87, 89 and 90, showing the strong

correlation in water levels among these 6 wells.
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Figure 7 illustrates the complexities of the aquifer in the vicinit
y

of the RWMC. Four wells completed to similar depths with similar

construction may show marked variations in water level fluctuations.

Wells 87 and 90 are apparentiy in good hydraulic communication since 
the

water levels track almost identically through wet and dry cycles. 
Well 89

may be associated with this same system since its overall response 
to

recharge stress is similar to that of Wells 87 and 90.
1.4.01 00

FIVWCYCI, nc va

is clearly more affected by recharge to Spreading Area A than Wells
 87, 88

and 90 because it responds to moderate inflow to the spreading area
s when

only Spreading Area A is fiiied whiie the other wells are not (see 
the

early 1970's data). It is affected to a lesser extent by recharge to the

rest of the spreading areas. This is probably because it is closer to

Spreading Area A, or it may be situated aiong a zone that is good

hydraulic communication with Spreading Area A.

It appears that USGS Well 88 taps a zone that is in poor 
hydraulir

communication with the rest of the wells. This interpretation is based on

two observations; 1) the apparent lag in response to recharge compared t
o

nearby wells and 2) the anomalous rise in water levels compared to 
nearby

wells. Figure 7 shows that the rise in water levels in Well 88 lagged

behind the rise in Wells 87, 89 and 90 by several months. During the peak

year 1984, water levels in Well 88 were about 60 feet higher than 
nearby

wells. This implies a steep water table gradient between wells and

therefore low transmissivity to maintain that gradient. The tremendous

rise in water levels for this well appeal.) to be real as hydrogaolo
gio

assessment of the available data and testing of the well indicates 
that

the water levels measured in this well are representative of the in
terval

of the aquifer which the well is open to, and that the wall is 
probably

not damaged or silted up. The lag time and the steep hydraulic gradient

suggest that communication between Well 88 and the other wells is

restricted, possibly by a zone with low transmissivity.

Several scenarios were evaluated to determine if Well 88 was d
amaged

in some manner so that the water level data were not valid. 
The first

scenario assumed the well was silted up as suggested by Jaacks et a
l.,

(1989). In order to evaluate the well, it was assumed that the well wa
s
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slugged with water and that its declining water level was a si
mple

recovery, similar to a slug test. The hydrograph of Well 88 (Figure 7)

was treated as a slug test and evaluated by the Bouwer and Ric
e Method

(see Appendix B forcalculations). The calculated hydraulic conductivity

for this case is 7.8 x 10-7 ft/day (10-11 cm/sec). This value is near

the lower end of hydraulic conductivity values for natural ma
terials,

roughly equivalent to unfractured metamorphic and igneous roc
k or shale of

the lowest hydraulic conductivity (Freeze and Cherry, 1979). 
It is

unlikely that silting up of the well would reduce the hydraul
ic

conductivity to this low value. Furthermore, a pumping test was conducted

in the well in July of 1987, after the highest water level
, (see Table 2)

and the calculated transmissivity is on the order of 23.4 
ft/day, 9 orders

of magnitude greater than that needed to maintain the head me
asured at the

peak in 1984. To confirm the previous pumping test of 1987, a pumping

test was conducted in October of 1989 during routine sampling
 of Well 88.

The results of the 1989 test confirm the previous test (see A
ppendix C for

calculations).

The second case assumed the well was being recharged from a p
erched

groundwater zone, perhaps through a hole in the casing. Using a steady

state solution based on the Theim equation, a calculation was
 made to

determine how much inflow to the well would be required to ma
intain a

water elevation 50 ft above the water table. With a transmissivity of 23

ft2/day it would require a flow of 11 gpm. It is unlikely that USGS

personnel would not hear this volume of water cascading in the
 well during

monitoring operations. However, another possibility, which would be

difficult to assess, would be the downward movement of water 
near the well

through a fracture system.

It appears Well 88 is not damaged and that it must reflect
 natural

potentiometric conditions at its location, based on the calcul
ations

presented and the regular nature of the water level data as sh
own in

Figure 7 (that is, no sudden change in trends which might imp
ly

tampering). Well 88 probably does not tap the main portion of the Snak
e

River Plain aquifer, but rather, a limited zone near the t
op of the
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aquifer. Additional characterization of the aquifer is required in the

vicinity of this well.

The hydrograph for USGS Wells 9 and 86 have been inciuded to show 
the

. response of the aquifer on the south and west side, respectively,
 of the

spreading areas. Similar to water levels on the east side of the
InoA

spreading areas, the highest water leveis in Weii 86 were recorded 
in 12o,

corresponding to the highest discharge year on record. The net water

table rise in Well 86 from 1980 to 1984 was about 13 ft, which is

comparable to an average rise in Wells 87, 89 and 90 to 15 of about 12 ft

for the same period. Well 86 is about 10,000 ft west of Spreading Area A,

compared to well 89, which is about 4,000 ft east of Spreading Area A

(Figure 1). It is difficult to expiain the small fiuctuations in Well 86

in 1981 and the early part of 1982. These fluctuations occurred when no

water was diverted to the spreading areas. There is not an apparent

reason for this based on the data presented in this report. These

fluctuations may be associated with local snowmelt and recharge.

USGS Well 9 is the oidest well in the vicinity of the spreading are
as,

located at the southern boundary of Spreading Area C (see Figure 1).

Figure 10 shows the hydrograph for this well back to 1965 when water wa
s

first diverted to the spreading areas. There app at  to be a direct

correspondence between the discharge to the spreading areas and the wat
er

levels recorded well 9.

The correlation of flow to the discharge areas and rising water levels

in wells is apparent throughout the area of the RWMC. Any long term

groundwater monitoring program must consider the influence that the

spreading area has on the water table, and the direction of groundw
ater

movement.
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RECHARGE FROM THE BIG LOST RIVER

Infiltration, via recharge from the Big Lost River, was estima
ted as

the difforonre in measured flow at two gauging stations. The upstream

station is located on the Big Lost River below the RWMC Divers
ion Dam and

the downstream gauging station is located at the Lincoln Avenu
e bridge,

nhnut R miles below the diversion dam (USGS Gaging Stations #132520 and

#132535). Because of the high infiltration rate from the river

(Barraclough et al., 1967), it was assumed that all of the loss 
between

the gaging stations was available as recharge to the aquifer. The

difference between the flow measured at the two gauging stations 
or

infiltration from the Big Lost River is plotted from 1965 to 1989
 in

Figure 12.

It is apparent from the hydrographs that recharge from the Big
 Lost

River is much less than flow to the spreading areas. Recharge from the

Big Lost River was not as significant, in terms of volume, as 
the

discharge into the spreading areas. From 1982 to 1984, the discharge from

to the spreading areas was over one order of magnitude larger 
than the

estimated recharge from the Big Lost River.

The Big Lost River recharge was compared to discharge from
 to the

spreading areas and to water levels in the wells near the spreadi
ng areas

and the RWMC (USGS Wells 9, 87, 88, 89, and 90). Recharge from the Big

Lost River into the subsurface coincide with the high water le
vels seen in

RWMC area wells onlv when discharge into the spreading areas is h
igh.

This suggests discharge into the spreading areas is more influ
ential on

water level changes in the aquifer near the RWMC than recharge
 from the

Big Lost River. The higher volumes of water in the spreading areas

probably overshadow any influences the Big Lost River recharge
 may have on

the aquifer in the area near the RWMC.
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GROUNDWATER MOVEMENT

WATER TABLE MAPS

The direction of groundwater movement in the vicinity of the RWMC
 can

be estimated from the gradient of the water table. It is apparent from the

well hydrographs that the surface of the water table changes over
 time in

response to discharge to the spreading areas and other factors. In order to

track the changes in the water table over time, quarterly water t
able maps

were generated for the RWMC area from the 1st quarter of 1980 thr
ough the

first quarter of 1989. Water level elevations for 16 wells in the southeast

corner of the INEL were entered into the database and contoured using
 the

SURFER computer graphics program. Maps for these plots and the associated

data values are provided in Appendix D. Because of the uncertainty

associated with Well 88, two plots of each quarter were generated; on
e map

with Well 88 and one without. A11 well locations were plotted for all years

even though Wells 117, 119 and 120 were not installed until 1987.
 Because

of the large volume of data, a computer program was selected to conto
ur the

quarterly water table data. The computer plotting had the additional

ability to utilize data points from wells outside the mapped area
 in order

to correlate the water levels near the RWMC to the regional water
 table.

Because of the large distances between wells, pseudo wells were added

outside of the mapped area in order to smooth the contours near the

boundaries of the maps. The pseudo wells had little or no effect on

contours near the RWMC.

In the early 1980's, the water table in the vicinity of the RW
MC was

flat with regular contours, apparently because of the low runoff 
years of

the late 1970's (see Appendix D). This regular contour interval continued

until the 2nd quarter of 1983 when recharge began to affect wa
ter levels in

Well 89. During this quarter, Well 88 was the low point for the water tabl
e

map. The water level high recorded in Well 88 compared to surroundi
ng wells

was not apparent prior to the 4th quarter of 1983. Before the 4th quarter

of 1983 the plots with and without Well 88 are similar. This observation

confirms the previously discussed h.ydrograph data that shows W
ell 88

tracking Wells 87 and 90 until about 1982.
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The maps presented in Appendix D show the development and decline of a

water table mound west of the RWMC. Since the well coverage is limited to

just 7 wells near the RWMC, the shape and extent of the mound is only

approximate. Recent water table maps indicate that the aquifer is

recovering from the mounding condition and the contours are returning to

the configuration of the early 1980's.

WELL 88

It appears that historically Well 88 has tracked or followed changes

in the regional water table fluctuations, but in the later part of 1984,

the water level in this well rose anomalously. There is a dirart

correlation between the rise of water in Well 88 and discharge to

Spreading Areas B and C.

Conceptually there appears to be two potential ways to account for the

rise of water in Well 88. The first hypothesis is that Well 88 taps an

isolated zone in the Snake River Plain 
•aquifer. This might poqcihly occur

if Well 88 were set in a dike swarm, where vertical dikes served as

hydraulic barriers to groundwater flow. In this case, recharge would

occur suddenly from flooding of the spreading areas, and thp dpcline in

water levels would occur over a long period of time as groundwater moved

through the hydraulic barriers. The anticipated hydrograph would be steep

on the recharge side as the system took on water, 2nd mnrP gradual as

water slowly passed through the dikes. This hypothesis has been discarded

since the hydrograph of Well 88 (see Figure 7) is more or less regular,

n221( 2C it did tn decay.taking almost as much time to 
•rise to the The

second hypothesis is that Well 88 taps a zone with low transmissivity that

is recharged from the spreading areas. The anticipated hydrograph from

this second subsystem would be gradual both on the rPrhargP side and 
on

the discharge side, giving a regular appearance to the curve. This would

occur because the subsystem would take a relatively long time to rech
arge

and a relatively long time +
n discharge. Tho plot nf Figure 7 resembles

the hypothesis of Well 88 monitoring a portion of the aquifer with 
iow
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transmissivity. This assessment is a non-quantitative evaluation of two

possible explanations for the exceptionally high water levels recorded in

Well 88. There are a number of other possibilities for the rise in water

in Well 88, but further discussion should be postponed until more data

have been collected to evaluate the aquifer in this vicinity.

It appears that water levels in Well 88 are representative of a

localized area in the aquifer near Well 88, and should be treated

separately from those water levels measured in other wells, at least until

the zone has had time (several years based on the presented data) to come

to equilibrium with the main aquifer. This is based on the anomalous

water table high centered around this well discussed previously. The

water level high is apparent during the peak water year of 1984, but p
rior

to that, water levels in Well 88 were similar to nearby wells. Therefore,

maps of the Snake River Plain aquifer in the area of the RWMC will not

include water levels from Well 88 after 1983.

RATE AND DIRECTION OF GROUNDWATER FLOW

Figures 13, 14 and 15 are water table contour maps based on data for

the 1st quarter of 1989, the 3rd quarter of 1984 and the 4th quarter o
f

1980, respectively. These time periods represent the current

configuration of the water table near the RWMC, the water table under

recharge stress from the spreading areas and steady state conditions

during a period of low runoff, respectively. Well data are correlated to

the regional aquifer based on water levels measured in wells around the

area of the RWMC. Flow lines have been added to show the approximate

direction of groundwater flow. Because Well 88 may be in poor

communication with the other wells near the RWMC, it was not used in

Figures 13 and 14 but was used in Figure 15 since it appeared to fit t
he

steady state conditions of the aquifer in the early 1980's. The present

configuration of the water table correlates with the regional direction of

flow to the south-southwest. Prior to the wet years starting in 1983, the

direction of flow in the aquifer near the RWMC was to the south-southwest

(see Figure 15). The water table maps indicate that the aquifer is
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recovering from the recharge stress caused by diversion of water to
 the

spreading areas in the mid-1980's. Based on this trend, if little or no

water is diverted to the spreading areas then the water table 
gradient

will continue to flatten out and approach the gradient of 1980 (see

Figure 15). If significant amounts of water are diverted to the spreading

areas, another water table mound will develop under the spreading a
reas

and the direction of groundwater fiow will swing to the east as

illustrated in Figure 15. It is clear that the direction of ground water

flow is dynamic in the RWMC area, dependent upon the amount of wate
r

diverted to the spreading areas and possibly upon the Big Lost

River.

Earlier work by Barraciough et al. (1976) showed that during 1979 
ilia

flow direction was to the northwest. This is consistent with the mapping

done for this report since the water levels in 1972 represent 
the recovery

of the water table from discharge to the spreading areas durin
g thi. latP

1960's. Barraclough et al. (1976) contoured the water level from USGS 
88

for their mapping, not aware that water levels from this well 
might be

questionabie based on data collected in the 19801s.

The rate and direction of groundwater flow is directly influen
ced by

wstor tahlP gradient
the hydrauiic gradient. In the area of the RWMC, tho

changes markedly over time in response to recharge from the sp
reading

areas. Since the direction and magnitude of the hydraulic gradient va
ries

with time, calculating the direction of flow and the 
rstu of flow is not a

straight forward procedure, it is dependent on the time period 
under

consideration. The down gradient direction from the RWMC ranges from

southwest to east, with the direction under low rechnrep rnndi
tions beina

to the south-southeast, depending on the amount of water d
iverted to the

spreading areas. However, since conditions are transient, measured water

levels may be the result of a picssure wave rather than 
phygically movina

the water from one point to another, complicating the net dire
ction of

groundwater movement even over short time intervals. Groundwater flow is

Lu eLa ka+nv.nrinnonne 2nd Anicntrooic character ofadditionally complicated uj Luc Hcbciwy%.n...

the Snake River Plain aquifer. Fracture flow conditions undoubtedly
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Figure 13. Altitude of the water table for the Snake River Plain aquifer and gener
al directiion of

groundwater movement, lst quarter of 1989 (Well 88 data not plotted).
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Figure 14. Altitude of the water table for the Snake River Plain aquifer and general direction of

groundwater movement, 3rd quarter of 1984 (Well 88 data not plotted).
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Figure 15. Altitude of the water table for the Snake River Plain aquifer and general direct
ion of

groundwater movement, 4th quairter of 1980.



control the movement of groundwater at a local scale. The effects of

heterogeneities and anisotropies are probably reduced on a regional

scale. For the purposes of calculating groundwater, flow direction and

rate, for this report, it will be assumed that +ha cimplifying assumptio
ns

of Darcy's law are valid. Calculations based on the simplifying

assumptions in Darcy's law have been used at a number of locations at 
the

INEL. In one example, near the Idaho Chemi ral Prnressieg Plant (ICPP) and

the Central Facilities Area (CFA) the calculated flow rates compared

favorably to direct measurements of groundwater flow rates between wells
.

The direct method •involved monitoring tho travel time of tritium peaks

between wells. Groundwater flow rates ranging from 11 to 25 ft/day were

determined using tritium slugs injected into the groundwater at ICPP

(BanaLl.ugh et al., 1967). Thic is in agreement with the calculated flow

rate from water level data of 13 ft/day at CFA, 3 miles south of ICPP

(Wood et al., 1989). ICPP is approximately 8 miles northeast of the

RWMC. Tritium from TRA or IrPP arrived at the RWMC in 1975 for a flow

rate of about 5 ft/day.

Estimating the direction and rate of groundwater flow near the RWMC
 is

complicated by the anisotropic and inhomogeneous nature of the Snake Riv
er

Plain Basalts. From the discussion on Well 88 it is clear that at least

'Ann within tha far may be hydraulically isolated from the active

portion of the aquifer. Using standard methods for calculating flow in

the Snake River Plain aquifer may only be appropriate and accurate 
on a

regional scale whoro Meal annmalies are averaged out over a larger area
.

Standard methods used to describe groundwater flow are based on an ideal

case where flow takes place in a homogeneous medium. Basalt aquifers are

classified as hetorngenenus because the internal distribution of 
fractured

zones and massive basalt can change substantially over relatively s
hort

distances. Defining the thickness and extent of a basalt aquifer is

difficult. Yet, the lark of a complete understanding of a basalt aquifer

need not discourage analyses using standard methods. Much may be learned

about the groundwater system by examining the departure of the fiel
d data

from the idoaliflui cacia.
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With the previous discussion in mind, groundwater flow 
velocities have

been calculated using Darcy's law and the continuity equat
ion. The

equation for flow, corrected for porosity is as follows:

v = i K

n

where: v = the seepage velocity

i = the hydraulic gradient (dependent on date of map)

K = the hydraulic conductivity (700 ft/day (Robertson, 197
4))

n = effective porosity (assumed 10%)

The gradient was estimated from each of the 3 maps present
ed in

Figures 13, 14 and 15. For the 1st quarter of 1989, the gradient is 5.6

ft/mile in a south-southeast direction. The calculated flow rate is 7

ft/day. For the recharge case, the 3rd quarter of 1984, the gradient 
was

13.2 ft/mile in an easterly direction. The calculated flow rate for the

period is 18 ft/day. For the stable water table case, 4th quarter 1980,

the water table gradient was 3.3 ft/mile to the south-sout
hwest at a rate

of 5 ft/day.

The calculated values are approximations based on limited 
data,

however, these values provide a preliminary assessment of the 
rate and

direction of groundwater flow. Tracer tests or tracking contaminant

migration is the best method for measuring groundwater flow ra
tes. This

has been used successfully in the area of ICPP (Barraclough et
 al., 1967)

where tritium peaks were measured between wells.
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EVALUATION OF EXISTING DATA

Data collected by the USGS over the past 40 years has been invalqahl
e

in developing a conceptual model of the response of the Snake River 
Plain

aquifer near the RWMC to recharge from the spreading areas. Water level

data from wells in the area clearly show that: 1) the avifer respon
ds to

the influx of water to the spreading areas; 2) there may be two

hydrostratigraphic units in the area; and 3) that the direction and rate o
f

groundwater flow chdnye depending on diversion to tha spraading areas.

However, these data are inadequate to provide the resolution and det
ail

recommended for designing a groundwater monitoring system for a hazardous

waste site. The RCRA Ground-Water Monitoring Tarhniral Fnforcement Guidance

Document (TEGD) (EPA, 1986) states that factors which may substantia
te an

increased density of boreholes include (among others); fracture zones

encountered during drilling and suspected zones of high permeability that

would not be defined by drilling at large intervals. The aquifer in the

vicinity of the RWMC has both of these factors and additionally, is

complicated by recharge from the spreading areas. The TEGD also recommend
s

defining the vertical and horizontal hydraulic gradient. There are no

available well data to provide control on the vertical gradient.

Contour maps presented in this report are based on a limited number of

wells and additional wells are warranted to provide control for defining 
the

dirartinnwater table •and therefore, the of flow and the downgradient

direction. This preliminary assessment indicates that because of water

table mounding caused by diversion to the spreading areas, the downg
radient

direction can vary by about 90°. Farly work by Barroclough et al., (1976)

showed that mounding in the early 70's caused reversals in the groundwater

gradient of almost 180°. Additional characterization wells are needed to

denim appluwl iate locations for the downgradient and upgradient

(background) monitoring wells.
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The stratigraphic control is limited to about 700 ft in th
e area of the

RWMC. Additional characterization wells would provide more strat
igraphic

control at depth in the aquifer.

The thickness of the uppermost aquifer is not known in the
 vicinity of

the RWMC. One or more wells should be cored or drilled to define the

aquifer thickness this will satisfy EPA guidelines and be 
useful for

estimating groundwater flux in the aquifer. However, the base of the Snake

River Plain aquifer is not a distinct boundary and it will
 be difficult to

determine the thickness of the aquifer over a large area.

A high stress, aquifer pumping test with observation wells
 has not been

performed near the RWMC. This is critical for estimating the aquifer

transmissivity. At a minimum, a test of about 3 days should be conducted.

The RWMC production well may be suitable for the pumping w
ell and at least

one observation well needs to be installed. The suitability of the RWMC

production well as a pumping well and USGS 90 for an observati
on needs to be

evaluated.
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RECOMMENDED FUTURE ACTIVITIES TO COMPLETE
AQUIFER CHARACTERIZATION

WELLS

Characterization of a groundwater system is usually an iterative

process where data and observations derived from previous boreholes 
are used

to guide the placement of future ones. The USGS has basically completed

what the TEGD identifies as the first and second iterations of the 
site

characterization program with the wells drilled in 1972 and 1987. The

proposed boreholes will fill gaps and supplement wells currently be
ing

monitored by the USGS.

Figure 16 shows recommended locations for characterization wells.

Where possible, the recommended well iocations have a dual purpose;
 first,

to refine the geology and hydrology and second, to be useful for RCRA

groundwater monitoring wells.

The recommended wells are discussed below:

Weii Mi is a deep weii (+700 ft) that will be offset from Well RR 
hy

approximately 100 feet. It will be drilled to a permeable zone below the

bottom of Well 88 to evaluate the potentiometric surface at depth. 
This

well will also monitor the active portion ul tom Snake River Plain nnnifPr

at this location.

Well M2 is proposed in a down gradient location from the RWMr d
uring

periods of high runoff; that is, when water table mounding conditio
ns exist

from recharge to the spreading areas. It will provide water table

elevations near the eastern boundary of the RWMC
Aclunntie rhemictry data

collected from this well will help delineate concentrations of 
volatile

organics in this area. Well M2 will be completed in the first permeable

zone in the aquifer (approximateiy 630 ft).
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Figure 16. Map showing the recommended well locations for groundwater monitoring wells at the RWMC.



Well M3 is proposed in a current upgradient location of the RWMC and

will provide water table control between Wells 89 and 87. It will also

help define the extent of organic contaminants west of Well 87. It is

scheduied to tap the upper 50 ft of the aquifer. (630 ft)

Well M4 is proposed in a down gradient location of the RWMC and will

provide well control in an area with no control. It will aThn help define

the down gradient extent of organic contamination in the upper 50 ft of

the aquifer. (630 ft)

Well M1 will be drilled to a depth of about 700 ft below land surface

and be completed in a permeable zone. Wells M2, M3 and M4 will be

compieLeu Lim uppca pviblyn of the aquifor, approximately the upper 50,

in the first permeable zone encountered the in aquifer.

1.1-11 r, •  A Anan
Well L.1 la a weyvvoa corehole (19no ft). It will provide

stratigraphic and hydrologic data at depth in the aquifer. 1200 ft was

selected as the target depth because of research by Mann (1986) that

indicates the base of the aquifer may ho 40n ft below the water table at 
a

site ten miles northeast of the RWMC. However, some wells at the INEL

show high permeabilities as deep as 1100 ft (J. T. Barraclough, oral

communication, 1989). The prApnciad wall location is tentative and the

final location of the well will be dependent on input from basalt

stratigraphers working in this area who are aware of locations where

additional stratigraphi r rnntrnl is needed. Straddle-packer tests will be

conducted to estimate the hydraulic conductivity with depth.

Well OBI •will be the obsearvation well for the pumping test of the RWMC

Production Well and located at a horizontal offset from the RWMC

Production well of about 200 ft, or as appropriate based on calculat
ions

of the pumping rate and mnasurahlp drawdown. 081 will be situated in a

downgradient location of the RWMC during years of high discharge to the

spreading areas and will be in an upgradient location during years o
f low

,c,-Husyc.

The designated names of the proposed wells are subject to change in

e +nfluc, uu match nomenclaturP now Hspd to label wells at the RWMC.
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TESTS

An pumping test with onA nr more observation wells should b
e performed

in the RWMC Production Well to provide transmissivity and 
storitivity data

on the aquifer. During the development of the RWMC Production Well, the

USGS monitored drawdnwn, but the collected data were not s
uitable for

calculating transmissivity because of a variable pumping rate 
and

infrequent water level readings. Tests where data were collected for

transmissivity analyses were conducted from monitoring wells u
sing small

capacity sampling pumps over short sections of the aquifer. The RWMC

production system needs to be evaluated for this test, if the 
pumping and

storage capacity are sufficient to stress the aquifer duri
ng a test, then

OB1 will be installed nearby. The optimum offset of the observation well

needs to be determined. In addition to OB1, it might be possible to

utilize USGs 90 as an observation well, since about 0.2 ft 
of drawdown

were observed during the 24 hour pumping test of the RWMC 
production well

in 1974 (J. T. Barraclough, written communication, 1974).

Wells in the USGS monitoring system need to be evaluated. Some of the

older wells have caved (Barraclough et al., 1976) and the amo
unt of caving

needs to be measured. This may involve pulling the dedicated pumps and

surveying wells with a downhole TV video camera and other 
probes. Repair

and cleaning of the wells should be accomplished as appropriat
e. It may

be feasible to retrofit some of the wells with well screen to 
keep the

well bore open. Deepening some of the wells should be evaluated, although

based on this assessment it appears that the wells open to
 the upper

portion of the aquifer are suitable for monitoring for contaminan
t

migration from the RWMC. Deepening the wells might dilute collected

samples with water flowing under the RWMC below the upper 
part of the

Aquifer.

Straddle-packer tests in the core well should provide a da
ta on the

hydraulic head at depth. These data can be used to estimate the vertical

hydraulic gradient.
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DATA EVALUATION

To supplement the recommendations made in this report, the aqueous

chemistry data needs to be formally evaluated and summarized.
rhn4norr

maps of contaminant concentrations would show the optimum location of

wells proposed in this report.

The effect of localized snowmelts needs to be evaluated. A11 three

floods of the RWMC, 1962, 1969 and 1982, came from melting snow and runoff
♦ trinm the Qin !net Pivar nrfrom the SW tvpuyraphi1/4, bas;n,

Diversion Area. It is unclear what effect, if any, local recharge has on

the aquifer, although, flooding probably has a significant effect on

contaminant migration.

SUMMARY

Groundwater flow near the RWMC is dominated by recharge to the

al....ding areas. It is apparent from mapping in thic raport that changes

in the direction of flow occur after significant recharge events. The

direction of groundwater flow is dependent on the amount of water diverted

+a the spreading nbanne
1 %rt.., • The groundwator mnnitnring cystam must account

for variations in the direction of groundwater flow. This will involve

monitoring downgradient locations during high recharge and low recharge

conditions, which m2V Unrv nc murh 2f Cino

Wells have been proposed to supplement the USGS monitoring network for

water level information and water chamistry data, The walls recommended

have not been prioritized or evaluated for regulatory compliance. The

current monitoring system samples only the upper 120 ft of the aquifer and

additional characterization of tho 2quifar at dPpth is needed to evaluate

potential vertical pathways in the aquifer. A few deeper wells in

addition to those recommended would provide more stratigraphic,

potentiometric, and water quality data at drapth in the aquifer.
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APPENDIX A

WATER LEVEL DATA FOR USGS WELLS
BY WELL

A- 1



IV

WELL 8.00 WELL
8.00 9.00

pate 8.0.4. pat.

9.00 WELL 86.00
86.00

S.W.L. Date S.W.L.

WELL
87.00
0664

87.00

8.W.L.

WELL
88.00
Dote

88

S.W.L.

WELL
89.00
Cate

89

S.W.L.

WELL
90.00
Date

90 WELL

Oat.

117

S.W.L.

WELL

Date

119

EWA

WELL

061.4

120

S.Y.L.

06/30/86 4429.94 06/12/86 06/12/86 4446.37 06/12/86 06/12/86

07/26/86 4429.67 07/30/86 07/30/86 07/30/86 07/30/86
08/31/86 08/11/85 4447.44 08/11/86 4433.42 06/11/86 4431.80
09/30/86 09/30/86 09/30/86 09/30/86
10/31/86 4430.86 10/31/86 10/31/86 10/31/86

11/04/86 4435.2511/01186 4428.95 11/04/86 4433.29 11/03/86 11/03/86 4445.64 11/04/86 4434.05 11/03/86 4430.92

12/19/86 4435.24 12/19/86 4429.05 12/22/86 4433.28 12/31/86 12/31/86 12/31/86 12/31/86

01/23/87 4429.31 01/22/87 01/22/87 4443.41 01/22/87 4433.44 01/22/87 4431.14

02/25/87 4435.57 02/25/87 4429.05 02/25/67 4433.62 02/11/87 4431.25 02/11/87 02/11/87 02/11/87

03/27/87 4428.85 03/31/87 03/31/87 03/31/87 03/31/87

04/06/87 4435.58 04/08/87 4428.95 04/08/87 4433.62 04/01/87 4431.25 04/01/87 4442.33 04/01/87 4435.15 04/01/87 4431.22

05/27/87 4428.45 05/31/87 05/31/87 0551/87 05/31/87

06/26/87 4428.23 06/30/87 4431.04 06/30/87 4442.27 06/10/87 4437.87 06/30/87 4430.13

07/29/87' 4434.15 07/30/87 4427.84 08/03/87 4431.67 07/31/87 07/31/87 07/31/87 07/31/87

09/03/87 4427.62 08/20/87 4430.05 08/20/87 4441.53 08/20/87 4436.66 08/05/87 4429.44

09/24/87 4428.63 09/30/87 09/30/87 4440.57 09/30/87 4434.94 09/30/87

10/30/87' 4433.91 11/02/87 4427.94 10/31/87 10/31/87 10/31/87 10/31/87

12/08/87 4427.94 11/30/87 11/30/87 11/30/87 11/30/87

12/09/87 4434.13 12/08/87 4431.71 12/08/87 4429.46 12/14/87 4439.37 12/14/87 4432.% 12/08/67 4429.47 12/08/87 4430.77 12/08/87 4430.42 12/08/87 4428.55

01/20/88 4427.73 01/20/88 01/20/88 01/20/88 01/20/88 01/20/88 4428.25

02/29/88 4427.51 01/19/88 4429.69 01/20/88 4439.43 01/20/88 4432.15 01/19/88 4429.82 02/01/88 4430.72 02/01/88 4430.62 02/29/88 4428.14

03/22/88 4427.37 03/22/88 03/22/88 4427.99

04/05/88 4433.36 04/13/88 4427.41 04/13/88 4431.24 04/06/88 4431.02 04/05/88 4437.58 04/05/88 4430.92 04/06/88 4428.76 04/05/88 4429.91 04/05/813 4429.88 04/05/88 4425.98

05/31/88 4426.70 05/31/88 05/31/88 4427.36

06/25/88 4426.26 06/23/88 06/23/88 4427.25

'07/28/88 4432.47 07/25/88 4426.30 06/22/88 4431.82 06/22/88 4428.69 04/22/16 4437.52 06/24/88 4430.31 06/22/88 4428.11 06/27/88 4429.41 06/27/88 4429.37 06/27/88 4427.20

08/27/88 4426.12 08/25/88 08/25/88 4426.80

09/26/88 4426.12 09/26/88 09/26/88 4426.63

10/27/88 4432.07 11/29/88 4426.07 11/02/88 4430.05 11/29/88 11/29/88 4426.58

12/19/88 4426.42 12/19/88 12/19/88 4426.74

01/31/89 4432.08 01/31/89 4426.25 01/31/89 4428.26 01/12/89 01/12/89 4426.47

02/21/89 4425.77 02/21/89 02/21/89 4426.26
04/05/89 4429.11 04/04/89 4437.29 04/04/89 4430.62 04/05/89 4427.27 04/03/89 4426.17 04/04/89 4426.05



•Orr.40"9.1".

WELL 8.00 !ALL 9.01 WELL ao.00 WELL 87.00 WELL 88 WELL 89 WELL to WELL 117 WELL 119 4ELL 120

8.00 9.00 86.00 87.00 88.00 89.00 90.00

Date S.W.L. Oat* S.W.L. Data S.W.L. Data S.W.L. Data S.W.L. Data Oat* 11.W.L. Data S.W.L. Data S.W.4 Date S.S.L.

02/26/82 4425.89 02/26/82 4424.69 03/24/82 4425.71 02/26/32 4425.69

03/19/32 4430.82 03/19/82 4425.00 03/19/82 4428.77 03/24/82 4426.10 03/24/132 4424.85 04/26/82 4426.69 03/24/82 4425.91

04/15/82 4430.94 04/15/82 4426.06 04/15/82 4428.82 04/26/82 4425.91 04/26/82 4424.79 05/24/82 4425. 39 04/08/82 6425.130

05/26/82 4431.22 05/26/82 4425.43 05/26/82 4429.40 05/24/82 4426.25 05/24/82 4424.60 06/15/82 4425 .63 05/24/82 4426.02

06/23/8.2 4431.47 06/23/82 4425.48 06/23/82 4429.64 06/15/82 4426.77 06/15/82 4424.81 07/15/82 442629 06/15/82 4426.45

07/28/82 4432.87 07/28/82 4426.47 07/28/82 4431.54 07/15/82 4427.83 07/15/82 4425.16 08/24/82 4428.20 07/15/82 4427.46

08/26/82 4432.77 08/17/82 4426.26 08/27/82 4430.96 08/24/82 4428.34 08/24/82 4425.25 09/28/82 4430.60 08/24/82 4428.08

10/04/82 4432.34 10/04/82 4426.12 10/04/82 4430.43 09/28/82 4428.23 09/28/82 4436.14 10/27/82 4430.37 09/28/82 4428.06

10/29/82 4433.21 10/29/82 4426.27 10/29/82 4430.39 10/27/82 4427.61 10/27/82 4425.72 11/09/82 4430.53 10/27/82 4427.40

11/24/82 4432.14 11/24/82 4426.21 11/24/82 4430.12 11/22/82 4427.53 11/08/82 4426.12 11/22/82 4430.46 11/09/82 4427.69

01/11/83 4432.22 01/11/83 4426.16 01/11/83 4430.23 12/29/82 4427.61 12/29/82 4425.81 12/29/82 4429.43 11/22/82 4427.40

02/04/83 4428.42 01/24/83 4426.62 02/04/83 4430.75 02/04/83 4428.17

03/11/83 4427.11 02/24/83 4428.75 02/26/83 4426.73 02/25/83 4430.80 02/25/83 4427.80

03/31/83. 4429.51 03/31/83 4427.52 03/31/83 4433.53 03/31/83 4429.83

04/14/83 4435.02 04/14/83 4427.79 04/14/83 4433.31 04/28/81 4429.85 04/;!8/83 4427.20 04/28/83 4436.43 04/28/83 4430.56

05/17/83 4434.52 05/17/83 4427.57 05/17/83 4432.82 05/29/831 4432.02 05/27/83 4427.57 05/27/83 4437.99 05/27/83 4431.00

06/29/83 4435.87 06/10/83 4427.99 06/29/83 4434.95 07/05/83 4432.56 07/05/83 4427.95 06/30/83 4439.15 07/05/83 4432.12

07/21/83 4437.92 48/01/83 4431.43 07/21/83 4437.18 07/14/83 4433.n 07/14/83 4428.66 07/14/83 4439.62 07/14/83 4433.25

08/24/83 4437.78 08/24/83 4430.17 08/24/83 4436.65 08/25/511 4432.62 08/29/83 4436.97 08/25/83 4441.00 08/25/83 4433.47

09/29/83 4436.94 C9/29/83 4429.74 09/29/83 4435.37 09/26/8:1 4432.73 09/28/83 4446.80 09/23/83 4441.48 09/26/83 4433.56

11/07/83 4429.151 11/02/83 4433.04 11/02/83 4448.63 11/02/83 11/02/83 4432.79

12/02/83 4438.14 12/02/83 4432.12 12/02/83 4437.18 12/01/11.5 4434.31 12/01/83 4448.05 12/01/83 4441.79 12/01/83 4434.11

12/29/83 4439.31 112/29/83 4432.43 12/29/83 4438.30 12/20/83 4435.46 12/20/83 4448.39 12/20/83 4442.08 12/20/83 4435.15

01/27/84 4439.S8 01/27/84 4431.158 01/27/84 4438.33 01/26/84 4434.84 02/21/84 4467.03 01/26/84 4442.69 01/26/84 4435.57

02/21/84 4439.70 02/21/84 02/21/84 4438.39 02/22/84 4436.11 03/26/84 4470.84 02/22/84 4445.64 02/22/84 4435.88

03/20/84 4439.18 03/14/84 4431.68 03/20/84 4437.87 03/26/84 4436.02 04/26/84 4470.67 03/26/84 4444.73 03/26/84 4435.87

04/27/84 4439.84 04/16/84 4432.32 04/27/84 4438.78 04/17/84 4436.23 05/25/84 4478.40 04/26/84 4445.06 04/17/84 4436.05

05/30/84 4440.92 05/29/84 05/30/84 4440.00 05/26/84 4436.94 06/20/84 4485.93 05/25/84 4444.71 05/25/84 4436.77

1". 06/22/84 4441.98 06/20/84 4436.79 06/22/84 4441.11 06/20/84 4436.23 07/16/84 4487.16 06/20/84 4445.32 06/20/84 4438.08

t,,) 07/24/84 4443.00 07/24/84 4435.86 07/24/84 4441.87 07/10/84 4436.55 08/17/84 4503.60 07/16/84 4445.59 07/16/84 4438.62

08/27/84 4442.42 08/27/84 08/27/84 4440.52 08 27 84 4438.45 09/t3/84 4502.39 08/27/84 4446.20
4445.14

08/27/84 4438.57

09/24/84 4441.91 09/28/84 4434.71 09/24/84 4440.52 09/28/84 4436.35 09/28/84 4500.00 09/28/84 09/28/84 4438.43
4445.94

10/31/84 4441.39 10/18/84 4434.23 10/31/84 4439.64 10/23/84 4437.16 10/23/84 4496.08 10/23/84 10/23/84 4437.04

11/27/84 4440.81 11/27/84 4434.08 11/27/84 4439.04 11/20/84 4436.63 11/29/84 4491.09 11/28/84 4445.80 11/29/84 4436.56

12/27/84 4440.89 12/27/84 4439.35 12/20/84 4436.63 12/20/84 4491.24 12/20/84 4445.53 12/20/84 4436.47

01/18/85 4440.49 01/18/85 4433.57 01/18/85 4438.94 01/25/85 4436.42 01/25/85 4480.33 01/25/85 4444.96 01/25/25 440.00

02/25/85 4440.23 02/22/85 4432.78 02/25/85 4438.60 02/21/85 4435.99 02/21/85 4477.19 02/21/85 4444.02 02/21/85

03/28/85 4432.13 03/28/85 4438.03 03/28/85 4436.39 03/28/85 4474.03 03/27/85 4444.26 03/27/85 4436.12

04/117/85 4439.43 04/18/85 4432.28 04/17/85 4437.81 04/29/215 4436.04 04/29/85 44n.74
4469.29

04/29/85 4445.44 05/14/85 4434.54

1, 05/30/85 4439.33 05/29/85 4431.64 05/30/85 4437.41 05/23/85 4434.99 05/23/85 05/20/85 4441.27 05/23/85 4434.83
4466.1806/19/85 4438.34 06/21/85 4430.96 06/19/85 4436.17 06/21/85 4433.83 06/21/85 06/21/85 4442.69 06/21/85 4433.74

' 07/17/85 4437.31 07/17/85 4430.63 07/17/85 4435.14 07/11/85 4433.05 07/11/85 4472.55 07/11/85 4441.88 07/24/85 4432.92

08/29/85 4436.20 09/05/85 4429.72 08/29/85 4433.98 08/23/85 4432.69 08/23/85 4486.78 08/23/85 4440.80 08/23/85 4431.58

09/26/85 4435.91 09/26/85 4429.52 09/26/85 4435.73 09/30/85 4431.22 09/30/85 4464.29 09/30/85 4438.04 09/30/85 4429.64

10/22/85 4435.67 10/22/85 4429.45 10/22/85 4433.66 10/27/85 4431.26 10/22/85 4457.26 10/22/85 4438.20 10/22/85

11/27/65 4436.70 12/04/85 4429.10 12/04/85 4433.36 11/25/85 4431.42 12105/85 4457.79 11/25/85 4437.03 11/26/85 4430.99

12/24/85 4428.99 12/31/85 12/31/85 12/31/85 12/31/85

02/06/86 4435.08 02/06/86 4428 76 02/06/86 4432.86 01/27/86 4435.55 01/27/86 4448.61 01/27/86 4434.55 01/27/86 4429.011

03/04/86 4428 67 02/28/86 02/28/86 02/28/86 01/27/86 4428.40

03/25/86 4428,55 03/31/86 03/31/86 04/18/86 4433.58 04/18/86 4431.09

04/22/86 4435.15 04/22/86 4428 91 04/22/86 4433.08 04/18/86 4430.34 04/18/86 4449.45 04/18/86 4427.62 04/18/86 4430.41

06/02/86 4428.90 05/31/86 05/31/86 05/31/86 05/31/86
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10/2/77 4432.62 10/25/77 4426.81 10/25/77 4430.50 10/28/77 4427.98 10/28/77 4428.16 10ne/n 4432.51 10/28/22 44281.09
11/22/77 4432.66 11/22/77 4426.89 11/22/77 4430.71 11/28/77 4427.82 11/28/77 4427.46 11/28/77 4431.16 11/28/77 4427.90

12/22/77 4432.65 12/22/77 4426.86 12/22/77 4430.73 01/03/78 4427.136 01/03/711 4427.66 01/03/78 4430.83 01/03/78 4427.97

01/25/78 4432.29 01/25/78 4426.52 011/25/78 4430.19 01/31/78 4427.19 01/31/70 4428.37 01/31/78 4430.68 01/31/78 4427.25

02/23/78 4432.05 02/23/78 4426.33 02/23/78 4429.93 02/23/78 4427.51 02/23/711 4427.60 02/23/78 4429.55 02/23/78 4426.61

04/03/78 4431.83 03/31/78 4426.25 04/03/78 4429.74 03/29/78 4427.28 03/29/78 4427.43 03/29/78 4429.13 03/29/78 4426.60

04/20/78 4431.97 04/20/78 4426.23 04/20/78 4429.97 04/26/78 4427.18 04/26/78 4427.19 04/26/78 4428.39 04/26/78 4426.41

05/24/78 4431.55 05/24/78 4425.86 05/24/78 4429.57 05/30/78 4426.89 05/30/70 4426.61 05/30/78 4425.76 05/30/78 4426.48
06/28/78 4431.40 06/28/78 4425.74 06/28/78 4429.33 06/30/78 4426.70 06/30/78 4427.20 06/30/78 4428.14 06/30/78 4426.84

07/18/78 4431.36 07/18/78 4425.56 07/18/78 4429.27 07/26/78 4426.46 07/26/78 4426.47 07/26/78 4427.17 07/26/78 4426.47
08/25/78 4430.99 08/25/78 4425.24 011/25/713 4428.93 08/31/78 4426.36 08/31/711 4426.13 08/31/78 4426.36 08/31/78 442.1.99

09/21/78 4430.98 09/21/78 4425.36 09/21/78 4428338 09/20/78 4425.43 09/20/711 4425.94 09/20/78 4426.34 09/20/78 4426.07

10/19/78 4431.12 10/19/78 4425.50 10/19/78 4429.00 10/25/73 4425.62 10/25/73 4425.93 10/25/78 4426.20 10/25/78 4426.20
12/02/78 4425.79 12/02/78 4429.27 11/30/78 11/30/73 11/30/78 11/30/78

12/28/78 4431.36 12/28/78 4425.84 12/28/78 4429.49 12/21/78 4425.86 12/21/78 4425.21 12/21/78 4425.85 12/21/78 4425.71

01/23/79 4431.24 01/27/79 4425.67 01/23/79 4429.22 01/18/79 4425.91 01/18/79 4426.06 01/18/79 4426.56 01/18/79 4421.09

63/31/79 4431.32 03/31/79 4425.68 03/31/79 4429.21 03/29/79 4426.11 03/29/79 4426.41 03/29/79 4426.97 03/29/79 4426.13
04/27/79 4431.55 04/27/79 4425.77 04/27/79 4429.44 05/03/79 4425.65 05/03/79 4426.01 05/03/79 4426.58 05/03/79 4421.95
05/23/79 4431.35 05/21/79 4425.64 01/23/79 4429.31 06/01/79 4425.37 06/01/79 4425.68 06/01/79 4426.27 06/01/79 4426.24
06/26/79 4431.12 06/26/79 4425.36 06/26/79 4429.013 06/27/79 4425.22 06/27/79 4425.65 06/27/79 4426.29 06/27/79 4426.27
07/23/79 4430.77 07/21/79 4425.06 01723/71 4428.77 07/27/79 4425.03 07/27/79 4425.82 07/27/79 4426.31 07/27/79 4426.04
08/27/79 4430.47 08/27/79 4424.85 03/27/79 . 08/29/79 4424.55 08/29/79 4425.69 08/29/79 4426.25 08/29/79 4425.57
09/25/79 4430.38 09/25/79 4424.98 02/25/79 4428.58 09/26/79 4424.72 09/26/79 4425.34 09/26/79 442S.83 09/26/79 4425.71
10/11/79 4430.50 10/111/79 4425.10 10/11/79 4428.115 10/12/79 4424.87 10/12/79 4425.48 10/12/79 4425.98 10/12/79 4421.92
11/27/79 4430.44 11/27/79 4425.11 11/27/79 4428.43 11/28/79 4425.41 11/28/79 4425.59 11/28/79 4425.98 11/28/79 4425.57
12/19/79 4430.71 12/19/79 4425.37 12/19/79 4428.86 12/17/79 12/17/79 12/17/79 12/17/79 4425.91

12/20/79 4426.02 12/20/79 4425.41 12/20/79 4425.85 12/20/79 4426.09
01/25/80 4430.79 01/25/80 4425.37 01/25/80 4429.03 01/16/80 4425.99 01/17/80 4425.39 01/17/80 4425.91 01/16/80 4426.00
03/01/80 4430.50 03/01/80 4425.11 03/01/80 4428.53 02/26/80 4425.81 02/26/80 4425.39 02/26/80 4425.48 02/26/80 4425.86
03/19/80 4430.56 03/19/80 4425.10 03/19/80 4428.66 03/21/80 4426.01 4425.38 03/21/80 4425.87 03/21/80 4426.04
04/16/80 4430.33 04/16/80 4424.85 04/16/80 4428.34 04/21/80 4425.93 04/21/80 4425.38 04/21/80 4425.88 04/21/80 4425.97
05/26/80 4430.24 05/26/80 4424.80 05/26/80 4428.32 05/16/80 4426.67 05/16/80 4425.20 05/16/80 4425.66 05/16/80 4425.70
06/25/80 4430.45 06/25/80 4424.98 06/25/80 4428.58 06/20/80 4425.89 06/20/80 4424.93 06420/80 4425.48 06/20/80 4425.90
07/21/80 4430.54 07/21/80 4424.84 07/21/80 4428.55 07/16/80 4425.81 07/16/80 4424.75 07/16/80 4425.31 07/16/80 4425.77
08/19/80 4430.39 08/19/80 4424.62 08/19/80 4428.36 08/31/80 08/31/80 08/31/80 08/31/80
09/26/80 4430.55 09/26/80 4424.95 09/26/80 4428.52 09/30/80 09/30/80 09/30/80 09/30/80
10/08/80 4430.64 10/03/80 4425.13 10/08/80 4428.55 10/06/80 4425.85 10/01/80 4424.62 10/06/80 4425.23 10/01/80 4425.60
12/11/80 4430.88 12/01/80 4425.48 12/11/80 4428.112 11/30/80 11/30/80 11/30/80 11/30/80

12/11/80 4425.38 12/31/80 12/31/80 12/31/80 12/31/80
01/27/81 4431.23 01/21/81 4425.52 01/27/81 4429.22 01/13/81 01/13/81 4424.87 01/16/81 4425.64 01/16/81
02/25/81 4431.23 02/25/81 4425.40 02/25/81 4431.27 02/05/81 4426.34 02/05/81 4424.% 02/05/81 02/05/81 4426.13
04/09/81 4431.25 04/02/81 4425.43 04/09/81 4429.21 03/31/81 03/31/81 03/31/81 03/31/81
04/30/81 4431.10 04/31)/81 4425.08 04/30/81 4429.00 04/30/81 04/30/81 04/30/81 04/30/81

05/30/81 4425.21 4426.41 05/22/81 4425.18 05/22/81 4425.88 05/22/81 4426.16
06/26/81 4431.08 06/26/81 4425.26 06/26/81 4428.97 06/30/81 4426.36 06/30/81 4424.92 06/30/81 4425.74 06/30/81 4426.16
07/11/81 4430.93 07/11/81 4424.96 07/11/81 4428.92 07/13/81 4426.23 07/13/81 4424.96 07/13/81 4425.83 07/13/81 4426.08
08/26/81 4430.42 08/26/81 4424.57 08/26/81 4428.31 08/21/81 4425.81 08/21/81 4425.40 08/21/81 442S.67 08/21/81 4425.52
09/23/81 4430.3S 09/21/81 4424.66 09/23/81 4430.28 09/30/81 09/30/81 09/30/81 09/30/81
10/09/81 4430.43 10/09/81 4424.77 10/09/81 4428.38 10/29/81 4426.00 10/29/81 4424.87 10/29/81 4425.81 10/29/81 4425.52
11/19/81 4430.62 11/19/81 4425.08 11/19/81 4428.54 11/25/81 4426.04 11/25/81 4424.89 11/25/81 4425.69 11/25/81 4425.84
f2/22/81 4430.79 12/22/81 4425.03 12/22/81 4430.47 12/28/81 4426.04 12/28/81 4424.95 12/28/81 4425.71 12/28/81 4425.87
02/02/87 4430.83 02/02/82 4425.02 02/02/82 4428.69 01/28/82 4426.10 01/28/12 4424.89 02/26/82 4425.44 01/28/82 4425.91
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06/30/73 4429.19 06/29/73 4431.11 06/29/73 4432.05 05/29/73 4438.01 06/29/73 4431.50

07/25/73 4435.20 07/25/73 4428.82 07/24/73 4430.46 07/24/73 4431.61 06/29/73 4439.21 07/24/73 4430.81

08/28/73 4434.90 08/28/73 4428.68 08/29/73 4430.28 08/29/73 4431.62 07/24/73 4438.70 08/29/73 4430.58
09/25/73 4428.78 09/26/73 4429.92 09/26/73 4431.18 08/29/73 4438.03 09/26/73 4430.18

10/17/73 4434.89 10/17/73 4428.91 10/31/73 4431.42 10/31/73 4431.85 09/26/73 4436.67 10/31/73 4431.11

11/28/73 4435.04 11/28/73 4429.00 11/29/73 4430.41 11/29/73 4431.23 11/29/73 4434.65 11/29/73 4430.72
12/211/83 4435.14 12/21/83 4429.09 12/20/73 4430.29 12/20/73 4430.95 12/20/73 4433.95 12/20/73 4430.63
01/25/74 4435.22 01/25/74 4429.10 01/18/74 4430.34 01/18/74 4431.06 01/18/74 4433.52 01/18/74 4430.72
02/211/74 4434.96 02/21/74 4428.65 02/25/74 4430.24 02/25/74 4430.83 02/26/74 4433.15 02/25/74 44J0.61

03/211/74 4434.89 05/28/74 4428.71 03/27/74 4430.27 03/27/74 4430.95 03/27/74 4432.85 03/27/74 4430.61

04/25/74 4434.95 04/25/74 4428.65 04/24/74 4430.49 04/24/74 4431.00 04/25/74 4432.61 04/24/74 4430.83

05/28/74 4434.80 05/28/74 4428.52 05/29/74 4430.39 05/29/74 4430.93 05/29/74 4432.91 05/29/74 4430.74

06/26/74 4434.60 06/24/74 4428.43 06/29/74 06/29/74 4430.33 06/28/74 4432.52 06/29/74 4430.21

07/23/74 4435.12 07/23/74 4428.79 08/02/74 4430.80 08/02/74 4430.40 08/01/74 4432.3S 06/02/74 4430.78
08/27/ 74 4428.50 08/27/74 4430.59 08/27/74 4430.36 08/27/74 4432.47 11/22/74 4430.62

09/26/74 4434.91 09/26/74 4428.11 09/30/74 4430.38 09/30/74 4430.19 09/30/74 4432.37 11/24/74 4430.64
10/24/74 4434.51 10/24/74 4428.47 10/17/74 4430.02 10/116/74 4430.00 10/16/74 4432.21 12/16/74 4429.59

11/26/74 4430.20 11/26/74 4429.96 11/26/74 4431.73 12/16/74 4430.31
12/19/74 4434.93 12/19/74 4428.78 12/27/74 4430.45 12/27/74 4430.47 12/27/74 4434.72 12/27/74 4430.80

01/24/75 4428.97 01/31/75 4430.63 01/31/75 02/01/75 4431.95 01/31/75
02/215/75 4435.92 02/25/75 4428.10 02/01/75 4431.07 02/01/75 4430.40 03/27/75 4435.47 02/07/75 4431.49

03/27/75 443t.94 03/27/75 4430.54 04/25/75 4439.04 03/27/75 4431.97
05/01/75 4435.94 05/01/75 4429.115 04/25/75 4432.15 04/25/75 4431.05 05/31/75 4440.74 04/25/75 4432.28
05/29/75 4435.57 05/28/75 4428.93 05/30/75 4431.35 05/30/75 4430.80 06/25/75 4440.96 05/30/75 4431.50

06/25/75 4428.67 06/25/75 06/25/75 07/25/75 4440.38 07/02/75 4432.07
07/16/75 4435.21 07/16/75 4428.76 07/25/75 4430.87 07/25/75 4430.69 08/28/7S 4439.49 07/25/75 4430.97
08/26/75 4435.44 08/26/75 4428.94 08/28/75 4431.21 08/28/75 4430.74 09/29/75 4439.09 08/28/75 4431.28

09/29/75 4430.56 09/29/75 4430.42 10/28/75 4438.53 09/26/75 4430.75
1 10/110/75 4435.06 10/10/75 4428.80 10/28/75 4430.54 10/28/75 4430.53 11/26/75 4438.37 10/28/75 4430.57

1..ri 11/26/75 4429.37 12/04/75. 4430.76 12/04/75 4430.80 12/04/75 4437.81 12/04/75 4430.87
12/20/75 4434.98 12/20/75 4428.118 12/30/75I 4430.94 12/30/75 4430.62 12/30/75 4436.84 12/30/75 4431.07
01/23/76 4435.41 01/23/76 4429.09 4430.88 01/27/76 4430.89 01/27/76 4435.45 01/27/76 4430.86
02/27/76 4435.67 02/27/76 4429.02 02/27/76 4433.91 03/01/76 4431.81 03/01/76 4430.77 03/01/76 4437.04 03/01/76 4431.93

03/26/76 4429.17 03/30/76 4431.53 SO 76 4430.01 03/30/76 4434.14 03/30/76 4431.54
04/15/76 4436.11 04/15/76 4429.46 04/15/76 4434.52 04/27/76 4431.49 04/27/76 4430.55 04/27/76 4440.23 04/27/76 4431.60
05/25/76 4435.44 05/25/76 4428.91 05/25/76 4433.52 05/26/76 4430.86 05/26/76 4430.27 OS/26/76 4440.83 05/26/76 4430.97

06/28/76 4428.70 06/24/76 4430.76 06/24/76 4430.36 06/24/76 4440.72 06/24/76 4430.88
07/23/76 4434.73 07/23/76 4428.36 07/23/76 4432.55 07/13/76 4429.78 07/13/76 4430.63 07/13/76 4440.09 07/13/76 4430.47

08/25/76 4428.12 08/31/76 4429.58 08/51/76 4429.98 08/31/76 4437.58 08/31/76 4429.69
09/23/86 4434.09 09/23/86 4428.1)6 09/23/76 4432.00 09/27/76 4429.65 09/27/76 4430.73 09/24/76 4437.47 09/27/76 4429.66
10/28/76 4434.21 10/28/76 4428.15 10/28/76 4432.14 10/27/76 4429.57 10/50/76 4429.80 10/30/76 4435.77 10/29/76 4429.89
11/24/76 4434.91 11/24/76 4428.83 11/24/76 4433.18 11/29/76 4430 51 11/29/76 4429.47 11/29/76 4434.70 11/29/76 4430.46
12/23/76 4435.45 12/23/76 4429.08 12/23/76 4433.72 12/27/76 4431.12 12/27/76 4430.00 12/27/76 4434.79 12/27/76 4431.16
01/20/77 4435.28 01/20/77 4428.31 01/20/77 4433.39 01/26/77 4431.01 01/26/77 4430.03 01/26/77 4435.11 01/26/77 4431.06

d 02/22/77 4435.19 02/22/77 4428.68 02/22/77 4433.35 02/24/71 4430.85 02/24/77 4430.26 02/24/77 4436.85 02/24/77 4430.92
03/22/77 4434.94 03/22/77 4428.41 03/22/77 4432.86 03/28/71 4430.70 03/28/77 4430.43 03/28/77 4437.78 03/28/77 4430.81
04/20/77 4434.72 (4/20/77 4428.21 04/20/77 4432.68 04/18/77 4430.29 04/18/77 4430.07 04/16/77 44371.21 04/18/77 4430.40
05/25/77 4434.28 (5/25/77 4427.87 05/25/77 4432.23 05/27/77 4429.75 05/27/77 4429.36 05/27/77 4438.07 05/27/77 4429.89
06/24/77 4433.82 06/24/77 4427.47 06/24/77 4431.57 06/27/71 4429.23 06/27/77 4429.01 06/27/77 4437.08 06/27/77 4429.33
07/25/77 4433.37 07/25/77 4427.14 07/25/77 4431.16 08/01/71 4428.60 08/D1/77 4429.35 08/01/77 4436.57 08/01/77 4428.67
08/23/77 4433.05 08/23/77 4426.92 08/23/77 4430.95 08/26/77 4428.26 08/27/77 4428.51 08/27/77 4435.47 08/26/77 4428.61
09/20/77 4432.74 (19/20/77 4426.79 09/20/77 4430.67 09/13/77 4428.34 09/14/77 4428.81 09/14/77 4434.12 09/14/77 4428.51
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WELL 8.00 WEIL 9.00 NELL 86.00 WELL 67.00 WELL 88 DELL 89 WELL 90 WELL 117 WELL 119 WELL 120

8.00 9.00 66.00 87.00 138.0D 89.00 90.00
Dote S.W.L. W. S.W.L. DO* S.W.L. Data WO S.U.L. Date S.W.L. Dot* S.W.L. Dot* S.W.L. Dots SALL Dots SALL.

01/29/69 4434.80 01/29/69 4427.42
02/24/69 4435.75 02/24/69 4427.32
04/04/69 4436.32 04/02/69 4428.93
04/23/69 4438.32 04/23/69 4430.69
05/29/69 4438.80 05/29/69 4430.00
06/26/69 44313.03 06/26/69 4429.53
07/21769 4437.96 07/21/69 4429.67
08/25/69 4437.02 08/21/69 4429.08
09/25/69 4436.42 09/25/69 4428.76
10/22/69 4436.15 10/24/69 4428.84
11 28 69 4435.67 11/28/69 4428.48
12/22/6 4435.66 12/22/69 4428.51
01/19/70 4435.95 Oi/19/70 4428.55
02/21/70 4435.91 02/21/70 4428.39
03/26/70 4435.97 03/26/70 4428.37
04/25/7C 4435.85 04/25/70 4428.15
05/22/71 4435.17 05/22/70 4427.62
06/25/7f 4434.68 06/25/70 4427.42
07/24/7( 4434.49 07/24/70 4427.34
08/24/7( 4434.52 08/24/70 4427.42
09/22/7( 4434.48 09/22/70 4427.47
10/27/7( 4434.48 10/27/70 4427.67
11/23/7( 4434.65 11/25/70 4427.83
12/30/7( 4434.79 12/31D/70 4427.83
01/30/7 01/30/71 4427.87
02/17/71 4435.23 02/17/71 4427.94
03/26/71 4435.54 03/26/71 4428.16
04/30/71 4435.66 04/30/71 4428.00

3, 05/27/71 4435.92 05/27/71 4428.34
i 06/02/71 06/02/71 4429.32
al 06/26/71 4435.82 06/26/71 4429.32

07/28/71 4435.76 07/28/71 4429.27
08/25/71 4435.52 08/25/71 4429.09
09/23/71 4435.45 09/23/71 4429.19
10/26/71 4435.74 10/26/71 4429.63
11/17/71 4435.48 11/17/71 4429.41
01/06/7 4435.70 01/06/72 4429.50 02/28/72 02/28/12 02/28/72 02/28/72
03/20/7 4436.72 03/20/72 4429.77 03/18/72 4433.09 03/113/12 4433.21 03/10/72 443S.S9 03/18/72 4433.16
04/20/7 4436.88 04/20/72 4429.91 04/12/72 4433.02 04/12/12 4433.36 04/12/72 4436.85 04/12/72 4433.30
05/25/7 4436.19 05/25/72 4429.51 05/29/72 4430.73 05/29/12 4432.85 05(29/72 4437.81 05/29/72 4431.86
06/30/7 4435.90 06/30/72 4429.25 06/23/72 4431.30 06/23/12 4433.15 06/23/72 4438.17 06/23/72 4431.65
07/25/7 4435.45 07/25/72 4429.16 07/27/72 4430.69 07/27/12 4432.64 07/27/72 K37.18 07/27/72 44311.04
08/30/7 443S.15 08/30/72 4429.05 09/01/72 4430.42 09/01/12 4432.39 08/01/72 4435.99 09/01/72 4410.77
09/22/7 4435.21 09/22/72 4429.13 09/20/72 4430.34 09/20/12 4432.14 08/20/72 4435.47 09/20/72 4430.66
10/19/7' 4435.42 10/19/72 4429.43 10/12/72 4430.33 10/12/12 4431.90 10/12/72 4434.37 10/12/72 4430.64
11/28/7 4435.45 11/28/72 4429.42 11/14/72 4430.93 11/14/12 4432.31 11/14/72 4434.01 11/14/72 4411.21
12/22/T. 4435.R 12/22/72 4429.70 12/18/72 4430.70 12/18/12 4431.79 12/18/72 4432.96 12/18/72 4431.05

01/19/73 4429.49 01/11/73 4430.78 01/11/13 4431.71 01/11/73 4432.513 01/11/73 4411.05
02/21/73 4435.78 02/21/73 4429.37 02/24/73 4431.52 02/24/13 4431.80 02/23/73 4432.53 02/24/73 4411.82

04/09/73 4429.70 03/30/73 4432.01 03/30/13 4431.90 02/24/73 4432.68 03/30/73 4432.26
04/26/7'1 4436.43 04/26/73 4429.64 04/30/73 4432.32 04/30/73 4432.10 03/30/73 4433.97 04/30/73 4432.56
05/25/7.1 4436.34 05/25/73 4429.67 05/29/73 4431.49 05/29/73 4431.74 04/30/73 4436.48 05/29/73 4431.81
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wELL 8.00 wELL 9.00 wELL 116.00 wELL 87.00 WELL 88 WELL 89 wELL 90 wELL 117 %ELL 119 uELL 120

8.00 9.00 86.00 87.00 18.00 89.00 90.00

Date S.W.L. Oats S.W.L. Mote S.W.L. pate S.W.L. Dias S.V.L. Date S.W.t. Dots S.W.L. Date S.W.L. Oats S.W.L Dote S.W.L.

01/11/65
01/29/65
03/31/65

01/11/65
01/29/65
03/31/65

4426.09
4426.12
4426.13

05/03/65 4432.65 05/03/65 4425.93
05/25/65 4432.57 05/25/65 4425.110
06/25/65 06/25/65 4426.09
06/29/65 06/29/65 4425.92
07/29/65 4435.07 07/29/65 4428.65
08/30/65 4435.21 08/23/65 4428.1)7
09/14/65 4435.21 09/14/65 4427.92
10/22/65 4436.92 10/14/65 4429.77
11/23/65 4437.t9 11/
12/23/65 4436.59 12/16/65 4428.97
01/18/66 4436.92 01/13/66 4428.97
03/02/66 4436.93 01/18/66 4429.20
03/22/66 4436.24 02/25/66 4428.90
03/30/66 03/30/66 4428.50
04/06/66 4436.42 04/06/66 4428.52
04/22/66 4436.36 04/22/66 4428.33
05/02/66 4436.28 05/02/66
05/23/66 4435.69 05/23/66 4427.75
06/23/66 4435.04 06/23/66 4427.53
07/21/66 4434.53 07/21/66 4427.19
08/17/66 08/24/66 4427.03
,09/14/66 4433.94 09/14/66 4427.03
' 10/21/66 4433.59 10/21/66 4426.93
11/21/66 4433.70 11/21/66
12/18/66 4433.64 12/18/66
01/26/67 4433.57 01/26/67
02/24/67 4433.36 02/24/67
04/24/67 4432.88 04/24/67
05/25/67 4432.59 05/25/67
06/25/67 4432.45 06/30/67 4425.98
07/14/67 4433.90 07/05/67 4426.71
08/10/67 4436.27 08/10/67 4428.40
09/10/67 4435.62 D9/10/67 4427.83
10/12/67 4434.79 10/12/67 4427.55
11/12/67 4434.57 11/12/67 4427.56
12/13/67 4435.01 12/13/67 4427.87
01/30/68 4435.07 01/30/68 4427.75
02/28/68 4434.67 02/27/68 4427..26
03/27/68 4434.52 03/27/68 4427.10
04/18/68 4434.59 04/18/68 4427,22
05/15/68 4434.01 05/15/68 4426.12
06/21/68 4433.44 06/21/68 4426,36
07/19/68 4433.47 07/19/68 4426..39
08/27/68 4433.21 08/27/68 4426,28
09/17/68 4433.33 09/17/68 4426.52
10/12/68 4433.57 10/12/68 4426.79
11/27/68 4433.60 11/27/68 4426.86
12/31/68 4433.98 12/31/68 4427.29



APPENDIX B

WELL CALCULATIONS
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KD - 2 w S mw

KD .

Q =

rw =

rmax =

Smw =

Steady State Flow

USGS 88

Q loq rmax/rw

transmissivity of the aquifer

well discharge

radius of the pumped well

radius of influence

maximum drawdown of the well

Assume log rmax/rw approx. 3.33

Substituting into equation above yields

KD - 
0.53 Q

mw

Q - 
Smw KD (50 ft) (23 friday)

9
 = 2,170 ft

3/day
0.53 - 0.53

= 16,230 gal/day

= 11.2 gal/min

B-2
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Figure 6. Graphs ghnwing well construction, geology, and geophysical

logs for well 88.

Moisture
increases
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Steady State Flow

USGS 90

0 loq rmax/rwKn -
2 n Smw

KD

discharge

radius of pumped well

mw max drawdown of the well

Assume log rmax/rw approx. 3.33

Substituting into equatinn ahnve yields

0.53 Q 0.53 (733 ft
3
/day) -

KD - c - tn cll 
733 ft

3/day
-mw
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0 log 
r
max/

r
w

KD - 2 it Smw

KD =

Q =

rw =

rmax =

Steady State Flow

USGS 120

t

discharge

radius of pumped well

radius of influence

mw = max drawdown of the well

Assume 1og rmax/rw approx. 3.33

Substituting into equation above yields

0.53 0 0.53 (3985 fe/dav)
KD - Smw 0.01

= 211,206 ft2/day

K = 2,011 ft/day
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Steady State Flow

RWMC Production Well

Km Q log rmax/rw
2 ir Smw

KD = transmissivity of the aquifer

Q = discharge

rw = radius of pumped well

rmax . maximum drawdown of the well

Assume log rmax/rw approx. 3.33

Substituting into equation above yields

KD = 
0.53 Q 0.53 (79,315 ft3/dav) 
Smw 5.5 ft

7,643 ft2/day

B-6



Roger Jensen--8/9/89

• Water spilled to the spreading area first year flooded 1965, a 
visibly

new channel, installed recorders with J. Barraclough 1965 becau
se 300%

snowpack.

Spreading Area A partially fills first, then B fills as A fills
 a

little water flows to west-central part of B.

Pumping test on USGS 88 earlier than 1987 pumped at 2-3 gpm
 with 30

feet of drawdown. Water level recovered to original level--within one

day.

87-90 sealed to ground surface.

117-120 sealed only partially up the annular space.

B-7



r ar

'c = U.La

Assumed Slug Test

USGS

Bouwer and Rice Mathnd

rw = 0.25

Aug. 84 4491'

Aug. 87 4492'

Aug. 82 4425' ref.

Yo = 66.0'

Yt = 17.0

Aug 84 Aug 87

Yo-Yt = 66.0-17.0 49.0

mac Anve
sud,i ==,-

(Yt) ln Yo/Yt = 0.0012

2 rc

W.T.

H=51'

cave
in I 2 rw

4 '=L

20'

48 192L/ 0. 25 -

From Figure 3 (Bouwer and Rice) B = 1.1

A = 6.0

ln[D-H/rw]>6 (46) so use 6 below

A+B ln [(D-H)/
r
wl -1 3.67ln Re/rw -

0.201 +

B-8

(8)



K rc2 ln 
2L 
(Re/rw) 1/t ln Yo/Yt = 7.8 x 10

-7 ft/day

7.8 x 10-7 ft/day

5.8 x 10-6 gal/day/ft2

This plots at the lower end of the range of Hydraulic Cond
uctivity and

Permeability (Freeze and Cherry) roughly equivalent to unf
ractured

metamorphic and igneous rock or shaie of the iowest hydraulic
r .

10-11 cm/sec

B-9



Kn Q loq rmax/rw

EBR-1

Steady State Flow

2 it S mw

Smw = maximum drawdown

KD = transmissivity

discharge

rw = radius of pumped well

rmax = maximum drawdown of the well

Assume log rmax/rw approx. 3.33

Substituting into equation above gives

KD =

0.53 Q 0.53 (154,
7
000 ft3/dav1 4,800 ft

2/day
1 ft

B-10



APPENDIX C

QUARTERLY WATER TABLE MAPS
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PWMC Water Table Map — 1 st quarter 1989
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RWMC Water Table Map 1 st quarter 1989 w/o USGS 88
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RWMC Water Table Vlap — 4th . quarter 1988
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RWMC Water Table Map - 4th quarter 1988 w/o USGS 88
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RWMC Water Table Map — 3rd quarter 1988
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WMC Water Table Map 3rd quarter 1988 w/o usGs 88
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RWMC Water Table Map — 2nd quarter 1988
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RWMC Water Table Map 2nd quarter 1988 w/o USGS 88
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RWMC Water Table Map — 1 st quarter 1988
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RWMC Water Table Map — 1 st quarter 1988 w/o USGS 88
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RWN/C Water Table Map — 4th quarter 1987
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RWMC Water Table Map — 1 st quarter 1987 w/o USGS 88
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RWMC Water Table Map 4th quarter 1986
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RWMC Water Table Map — 2nd quarter 1986
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RWMC Water Table Map — 2nd quarter 1986 w/o USGS 88

257500 259514

672185

670148

ul 668111

666074

664037

261528

662000 4-1-1÷";19-fitrri " " " "
257500 259514 261528

263542 265556 267569 269583 271597

IIIIIIIIII1111111111I11111111

263542 265556 267569

672185

670148

668111

666074

664037

662000

269583 271597

SCALE 1 inch feet



RWMC Water Table Map — 1 st quarter 1986
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RWMC Water Table Map -- 1st quarter 1986 w/o USGS 88.
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RWMC Water Table Map 4th quarter 1985
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\/\/k1C Water Table Map 4th quarter 1985 w/o USGS 88
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RWMC Water Table Map — 3rd quarter 1985
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RWMC Water Table Map 2ncl quarter 1985
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RWMC Water Table Map — 2ncl quarter 1985 w/o USGS 88
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RWMC Water Table Map — 1st quarter 1985
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RWMC Water Table Map — 1 st quarter 1985 vv/o USGS 88
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RWMC Water Table Map — 4th quarter 1984 vv/o USGS 88
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RWMC Water Table Map 3rd quarter 1984 w/o LYSGS 88
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RWMC Water Table Map - 2nd quarter 1984
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RWMC Water Table Map -- 2nd quarter 1984 w/o USGS 88
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RWMC Water Table Map — 1 st quarter 1984
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.WMC Water Table Map 1st quarter 1984 w/o USGS 88
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PWMC Water Table Map 4th quarter 1983 w/o USGS 88
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RWMC Water Table Map — 3rd quarter 1983
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RWMC Water Table Map — 3rd quarter 1983 w/o USGS 88
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RWMC Water Table Map — 2nd quarter 1983 w/o USGS 88
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RWMC Water Table Map 1 st quarter 1983
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RWMC Water Table Map 1 st quarter 1983 w/o USGS 88
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RWMC Water Table Map — 4th quarter 1982
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PWMC Water Table Map -- 4th quarter 1982 w/o USGS 88
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RWMC Water Table Vap — 3rd quarter 1982
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PWMC Water Table Map — 3rd quarter 1982 w/o USGS 88
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RWMC Water Table Map — 2nd quarter 1982
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PWMC Water Table Map 2nd quarter 1982 w/o USGS 88
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RWIVC Water Table Map — 1 st quarter 1982
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'PWMC Water Table Map 1st quarter 1982 w/o usGs 88
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RWMC Water Table Map — 4th quarter 1981
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RWMC Water Table Map -- 4th quarter 1981 w/o USGS 88
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RWMC Water Table Map — 3rc
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RWMC Water Table Map — 3rd quarter 1981 w/o USGS 88
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RWMC Water Table Map — 2nd quarter 1981

257500 259514 261528 263542 265556 267569 269583 271597

672185 

1-11111111111111111111111111111111111111111-1,1*111111

usgs-87

670148

usg 17

668111
usgs-88

666074

s-120
A

664037

11<?6

usgs-1
A

672185

670148

668111

666074

664037

662000 111161111111111111M  662000

257500 259514 261528 263542 265556 267569 269583 271597

SCALE 1  inch  = 2000  feet 



\AC Water Table Map - 2nd quarter 1981 w/o USCS 88
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WMC Water Table Map -- 1st quarter 1981
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PWMC Water Table Map -- 1st quarter 1981 w/o USGS 88
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RWMC Water Table Map — 4th quarter 1980
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RWMC Water Table Map -- 4th quarter 1980 w/o USGS 88
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RWMC Water Table Map — 3rd quarter 1980
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PWMC Water Table Vap — 2nd quarter 1980 w/o USGS 88
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RWMC Water Table Map — 1 st quarter 1980
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RWMC Water Table Map -- 1 st quarter 1980 w/o USGS 88
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1st Quarter 1989

X

Elevation
vi

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4432.08 5197.77 765.69 01/31/89 USGS-8

257724.5 655267.7 4426.01 5034.41 608.40 02/21/89 USGS-9
289285.5 693016.7 4461.01 4940.72 479.71 02/16/89 USGS-84
291427.2 685908.4 4460.67 4942.45 481.78 01/19/89 USGS-85
243477.9 667073.3 4428.26 5079.02 650.76 01/31/89 USGS-86

266922.2 670620.7 4429.52 5018.19 588.67 01/04/89 USGS-87
neran,
LQU'ita/./

CC7A1C 0
UV/ • a

AA10 07 5023.67 5A4.A0 nunl/Ag USGS-88

263281.1 669950.7 4431.59 5031.59 600.00 01/04/89 USGS-89

269588.1 668535.3 4429.54 5012.64 583.10 01/18/89 USGS-90

277389.9 651362.7 4426.28 5097.57 671.29 11/02/88 USGS-105

280997.4 669059.7 4431.11 5018.51 587.40 01/19/89 USGS-106

285604.9 650810.6 4424.92 5032.96 608.04 11/02/88 USGS-108

265738.6 651253.0 4424.48 5046.27 621.79 02/21/89 USGS-109

265696.5 668804.3 4428.54 5014.14 585.60 01/11/89 USGS-117

267521.0 667773.8 4428.73 5033.32 604.59 10/17/88 USGS-119

264506.9 gc[0.10
UVJCIU.J

AA0C 
.1.1V

g
TTGV 5041.60 615./4 n9/91/A9 UsaS-120

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wi 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
nnlAnn A
4.01LAAJ.V

COA A
VuLVVV

AAA 
.V

AAAg nn

281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
CCOVVV.V

enAAAA n
QVYVVV.V

AACA AA

C-76



4th Quarter 1988

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point n-s-

Udbe

226067.3 678016.2 4432.07 5197.77 765.70 10/27/88 USGS-8

257724.5 655267.7 4426.31 5034.41 608.10 11/29/88 USGS-9
9R09AR RQ1015 7 4461.31 4940.72 479.41 11/01/88 USGS-84

291427.2 685908.4 4463.04 4942.45 481.38 11/06/88 USGS-85

243477.9 667073.3 4430.05 5079.02 648.97 11/02/88 USGS-86

266922.2 670620.7 4429.68 5018.19 588.51 10/17/88 USGS-87

265487.7 667415.9 4438.77 5023.67 584.90 09/26/88 USGS-88

263281.1 6699W./ 4431.20 5031.59 CAM 
.47 
nn

WV 1n/10/Jf
00

JA USGS-89

269588.1 668535.3 4429.84 5012.64 582.80 10/18/88 USGS-90

277389.9 651362.7 4426.28 5097.57 671.29 11/02/88 USGS-105

280997.4 669059.7 4431.21 5018.51 587.30 10/19/88 USGS-106
9R56n4:9 550810.6 4424.92 5032.96 608.04 11/02/88 USGS-108

265738.6 651253.0 4425.17 5046.27 621.10 11/02/88 USGS-109

265696.5 668804.3 4428.54 5014.14 585.60 10/17/88 USGS-117

267521.0 667773.8 4428.73 5033.32 604.59 10/17/88 USGS-119

264506.9 665248.3 4426.58 5041.60 615.02 11/29/88 USGS-120

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4
92A0A7 1 690248.0 4453.00 pseud-w1 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00

4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
925nnn n 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00
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3rd Quarter 1988

Elevation
-rul

Water Table

Elevation
of

Measuring
Point

Depth
to

rlcaaui

Point Date

226067.3 678016.2 4432.47 5197.77 765.30 07/28/88 USGS-8
257724.5 655267.7 4426.54 5034.41 607.87 08/26/88 USGS-9
289285.5 693016.7 4461.92 4940.72 478.80 07/26/88 USGS-84
291427.2 685908.4 4463.65 4942.45 480.81 07/25/88 USGS-85
243477.9 667073.3 4431.82 5079.02 647.20 06/22/88 USGS-86
266922.2 670620.7 4431.20 5018.19 586.99 06/22/88 USGS-87
265487.7 667415.9 4440.77 CAI* C7 582.90 06/22/88 Ucnc-AA
263281.1 669950.7 4432.99 5031.59 598.60 06/24/88. USGS-89
269588.1 668535.3 4430.54 5012.64 582.10 06/22/88 USGS-90
277389.9 651362.7 4427.52 5097.57 670.05 06/25/88 USGS-105
280997.4 669059.7 4432.96 5018.51 585.55 07/06/88 USGS-106
285604.9 650810.6 4424.92 5032.96 608.04 11/02/88 usGS-108
265738.6 651253.0 4425.17 5046.27 621.10 11/02/88 USGS-109
265696.5 668804.3 4429.43 5014.14 584.71 06/27/88 USGS-117
267521.0 667773.8 4429.37 5033.32 603.95 06/27/88 USGS-119
264506.9 665248.3 4426.80 cnAl

.V
c
W
n

4VIPA 614.80 08/25/5/0 nv=c-120
226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
226067.3 690248.0 4453.00 pseud-wi 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
nnInnn n ennnnn A

VOCWwv.v
AAAC nn
n-r.v.vw

281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
CC UUU.V 694000.0 4450.00

C-7R



2nd Quarter 1988

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4433.36 5197.77 764.41 04/05/88 USGS-8

257724.5 655267.7 4426.97 5034.41 607.44 05/31/88 USGS-9

2925.5 ennAle 7 AAC1 7A
"PTV& • "r 4940.72 477.92 04/(14/RR USGS-84

291427.2 685908.4 4462.47 4942.45 479.98 04/08/88 USGS-85

243477.9 667073.3 4431.24 5079.02 647.78 04/13/88 USGS-86

266922.2 670620.7 4431.02 5018.19 587.17 04/06/88 USGS-87

265487.7 667415.9 4440.83 5023.67 582.84 04/05/88 USGS-88

263281.1 669950.7 4433.67 5031.59 597.92 04/05/88 USGS-89

269588.1 668535.3 4431.19 5012.64 581.45 04/06/88 USGS-90

277389.9 651362.7 4428.17 5097.57 669.40 04/13/88 USGS-105

280997.4 669059.7 4431.91 5018.51 586.60 04/13/88 USGS-106
einrenA n
COUVV4.7

ecnoln c
VJVULV.0 4425.82 5032.96 RR7.14 04/13/88 USGS-108

265738.6 651253.0 4426.06 5046.27 620.21 04/13/88 USGS-109

265696.5 668804.3 4429.91 5014.14 584.23 04/05/88 USGS-117

267521.0 667773.8 4429.88 5033.32 603.44 04/05/88 USGS-119

264506.9 665248.3 4427.36 5041.60 614.24 05/31/88 USGS-120

226067.3 670248.3 4437.00 pseud-wi 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

LCVVUI.4
CAA,7,10 n
V,VGTV.W 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
nncnrIn A
C4JVVV.V

cccnnn n
V4aVVV•V 4426.00

225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-79



lct Qm2rtar

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4434.13 5197.77 763.64 12/09/87 USGS-8
257794 5 Acc9A7 7 A1427 7R sni4_41 60666 02/29/88 USGS-9

289285.5 693016.7 4463.21 4940.72 477.51 01/19/88 USGS-84

291427.2 685908.4 4462.92 4942.45 479.53 01/19/88 USGS-85

243477.9 667073.3 4431.71 5079.02 647.31 12/08/87 USGS-86
266922.2 670620.7 4432.02 5018.19 586.17 01/19/88 USGS-87

265487.7 667415.9 4442.68 5023.67 580.99 01/20/88 USGS-88

263281.1 669950.7 4434.83 5031.59 596.76 01/20/88 USGS-89

269588.1 668535.3 4432.25 5012.64 580.39 01/19/88 USGS-90

277389.9 651362.7 4429.10 5097.57 668.47 12/02/87 USGS-105
12n007 A AACIARQ 7 4439,77 5018:51 585.74 01/07/88 USGS-106

285604.9 650810.6 4426.62 5032.96 606.34 12/02/87 USGS-108

265738.6 651253.0 4426.44 5046.27 619.83 01/20/88 USGS-109

265696.5 668804.3 4430.72 5014.14 583.42 02/01/88 USGS-117

267521.0 667773.8 4430.62 5033.32 602.70 02/01/88 USGS-119

264506.9 665248.3 4428.25 5041.60 613.35 01/20/88 USGS-120

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3
99AAA7 3 6R52AR n 4449:00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
9ocnnn n Aggnnn n 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r on
-QV



4th Quarter 1987

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point uate

226067.3 678016.2 4433.91 5197.77 763.86 10/30/87 USGS-8

257724.5 655267.7 4428.18 5034.41 606.23 11/02/87 USGS-9
loolog AOlnIA 7 44A1.4; 4940.72 477.27 10/21/87 USGS-84

291427.2 685908.4 4465.18 4942.45 479.35 10/21/87 USGS-85

243477.9 667073.3 4431.71 5079.02 647.31 12/08/87 USGS-86

266922.2 670620.7 4431.77 5018.19 586.42 12/08/87 USGS-87

265487.7 667415.9 4442.62 5023.67 581.05 12/14/87 USGS-88

263281.1 669950.7 4435.64 5031.59 595.95 12/14/87 USGS-89

269588.1 668535.3 4431.90 5012.64 580.74 12/08/87 USGS-90

277389.9 651362.7 4429.10 5097.57 668.47 12/02/87 USGS-105

280997.4 669059.7 4432.94 5018.51 585.57 12/02/87 USGS-106
9Qcgna 0 AAAAln A 4426,62 5032.96 606.34 12/02/87 USGS-108

265738.6 651253.0 4426.63 5046.27 619.64 11/02/87 USGS-109

265696.5 668804.3 4430.77 5014.14 583.37 12/08/87 USGS-117

267521.0 667773.8 4430.42 5033.32 602.90 12/08/87 USGS-119

264506.9 665248.3 4428.55 5041.60 613.05 12/08/87 USGS-120

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4
99AAA7 I 690948.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
onnnn n Aminn n 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-81



ird gliartAr 1987

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4578.13 5197.77 763.62 07/29/87 USGS-8
9R777A R ARR7A7 7 4427.116 5034.41 606.55 09/03/87 USGS-9

289285.5 693016.7 4465.00 4940.72 475.72 08/20/87 USGS-84

291427.2 685908.4 4466.73 4942.45 478.71 08/20/87 USGS-85

243477.9 667073.3 4431.67 5079.02 647.35 08/03/87 USGS-86

266922.2 670620.7 4431.73 5018.19 586.46 08/20/87 USGS-87

265487.7 667415.9 4444.78 5023.67 578.89 08 /20/87 Ilene elel
isatia-oo

263281.1 669950.7 4439.34 5031.59 592.25 08/20/87 USGS-89

269588.1 668535.3 4431.87 5012.64 580.77 08/05/87 USGS-90

277389.9 651362.7 4429.18 5097.57 668.39 07/28/87 USGS-105
9RAQQ7 4 RAWIRCI 7 4432.76 5018.51 585.75 07/17/87 USGS-106

285604.9 650810.6 4426.15 5032.96 606.81 07/28/87 USGS-108

265738.6 651253.0 4426.63 5046.27 619.64 07/30/87 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wi 3
226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436:00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
onnnn n 6750000 4432:00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



2nd Quarter 1987

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4434.15 5197.77 763.62 04/06/87 USGS-8

257724.5 655267.7 4428.69 5034.41 605.72 05/27/87 USGS-9
nnnnec c
LO7LOJ.J

CM,M1C 7
VJJviy., 4464.98 4940.72 675,74 04/29/87 USGS-84

291427.2 685908.4 4466.71 4942.45 477.95 04/09/87 USGS-85

243477.9 667073.3 4433.62 5079.02 645.40 04/08/87 USGS-86

266922.2 670620.7 4432.93 5018.19 585.26 04/01/87 USGS-87

265487.7 667415.9 4445.58 5023.67 578.09 04/01/87 USGS-88

263281.1 669950.7 4437.83 5031.59 593.76 04/01/87 USGS-89

269588.1 668535.3 4433.65 5012.64 578.99 04/01/87 USGS-90

277389.9 651362.7 4429.59 5097.57 667.98 04/20/87 USGS-105

280997.4 669059.7 4433.41 5018.51 585.10 04/20/87 USGS-106
LO4VVYnorenA 

.J 
n ccnoln C 4426.92 ;n19.gA 606.04 04/20/87 USGS-108

265738.6 651253.0 4427.65 5046.27 618.62 04/06/87 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wi 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
001Ann 

.0 
A

GUIVVV 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
nornnn n
C.C.JUVV.V

cocnnn n 4444.00
225000.0 694000.0 4450.00

C-83



lct QuartPr 1987

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4579.56 5197.77 762.20 02/25/87 USGS-8
9K779.1 R ARR7A7 7 4499,99 5034.41 605.12 02/25/87 USGS-9

289285.5 693016.7 4465.07 4940.72 475.65 02/27/87 USGS-84

291427.2 685908.4 4466.80 4942.45 477.93 02/27/87 USGS-85

243477.9 667073.3 4433.62 5079.02 645.40 02/25/87 USGS-86

266922.2 670620.7 4432.93 5018.19 585.26 02/11/87 USGS-87

265487.7 667415.9 4446.66 5023.67 577.01 01/22/87 USGS-88

263281.1 669950.7 4436.12 5031.59 595.47 01/22/87 USGS-89

269588.1 668535.3 4433.57 5012.64 579.07 01/22/87 USGS-90

277389.9 651362.7 4429.85 5097.57 667.72 02/26/87 USGS-105
911n007 A RAWAQ 7 4414,01 5018.51 584.50 10/30/86 USGS-106

285604.9 650810.6 4427.54 5032.96 605.42 02/26/87 USGS-108

265738.6 651253.0 4428.06 5046.27 618.21 01/23/87 USGS-109

226067.3 670248.3 4437.00 pseud-w1 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
99RAnn A 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r_OA



4th Quarter 1986

X Y

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4435.24 5197.77 762.53 12/19/86 USGS-8

257724.5 655267.7 4429.29 5034.41 605.12 12/19/86 USGS-9

289285.5 693016.7 AACA 01 4940.72 475.R9 19/99/86 USCS-84

291427.2 685908.4 4466.56 4942.45 477.90 12/22/86 USGS-85

243477.9 667073.3 4433.28 5079.02 645.74 12/22/86 USGS-86

266922.2 670620.7 4432.56 5018.19 585.63 10/31/86 USGS-87

265487.7 667415.9 4448.89 5023.67 574.78 11/03/86 USGS-88

263281.1 669950.7 4436.73 5031.59 594.86 11/04/86 USGS-89

269588.1 668535.3 4433.35 5012.64 579.29 11/03/86 USGS-90

277389.9 651362.7 4429.80 5097.57 667.77 11/10/86 USGS-105

280997.4 669059.7 4433.70 5018.51 584.81 10/30/86 USGS-106
nncenA n
LOJUVY.7

ecnoln G
VJyylv.v 4427.31 5032.96 Ans.fis 11/01/86 USGS-108

265738.6 651253.0 4428.06 5046.27 618.21 01/23/87 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wi 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 cocnnn n

UU4VVV.4.0 4444.00
225000.0 694000.0 4450.00

C-85



3rd Quarto!. PlAA

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4435.25 5197.77 762.52 11/04/86 USGS-8
00770,1 

...0 
C

4.411&T 
ACK9A7 7 4429.01 ;014.41 604,50 07/26/86 USGS-9

289285.5 693016.7 4465.04 4940.72 475.68 07/21/86 USGS-84

291427.2 685908.4 4466.77 4942.45 478.00 11/18/86 USGS-85

243477.9 667073.3 4433.29 5079.02 645.73 11/04/86 USGS-86

266922.2 670620.7 4432.56 5018.19 585.63 10/31/86 USGS-87

265487.7 667415.9 4450.69 5023.67 572.98 08/11/86 USGS-88

263281.1 669950.7 4436.11 5031.59 595.48 08/11/86 USGS-89

269588.1 668535.3 4434.23 5012.64 578.41 08/11/86 USGS-90

277389.9 651362.7 4429.80 5097.57 667.77 11/01/86 USGS-105
oonn97 A CCCVICO 7 4434.01 ;010.51 584.50 08/04/86 USGS-106

285604.9 650810.6 4427.31 5032.96 605.65 11/01/86 USGS-108

265738.6 651253.0 4427.47 5046.27 618.80 06/09/86 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6
ocalnnn n 674000.0 441;.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4412.nn

225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r ne



2nd Quarter 1986

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4435.15 5197.77 762.62 04/22/86 USGS-8
257724.5 655267.7 4429.15 5034.41 605.26 04/22/86 USGS-9

G0740 .3
eA,Ale
07.7V1U./

7 "A-tunACA 
./t

ACIAll 70 475.97 05/01/R6 Ugag-R4
291427.2 685908.4 4466.48 4942.45 478.65 01/21/86 USGS-85
243477.9 667073.3 4433.08 5079.02 645.94 04/22/86 USGS-86
266922.2 670620.7 4432.02 5018.19 586.17 04/18/86 USGS-87
265487.7 667415.9 4452.70 5023.67 570.97 04/18/86 USGS-88
263281.1 669950.7 4436.26 5031.59 595.33 04/18/86 USGS-89
269588.1 668535.3 4432.84 5012.64 579.80 04/18/86 USGS-90
277389.9 651362.7 4429.80 5097.57 667.77 11/10/86 USGS-105
280997.4 669059.7 4433.15 5018.51 585.36 04/19/86 USGS-106

285604.9 en101A
VOVOIV.V

AA0C 
.wOw
C

77cw 5032.96 606.10 n4/19/An Usgs-108

265738.6 651253.0 4427.60 5046.27 618.67 04/22/86 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wi 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 AAAA nn

281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 AAAA .wnwn-rn-r-r

225000.0 694000.0 4450.00

C-87



1st Quarter 1986

X

Elevation
ot

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4435.08 5197.77 762.69 02/06/86 USGS-8

9;7794.5 655267.7 4429.00 5034.41 605.41 02/06/86 USGS-9

289285.5 693016.7 4463.98 4940.72 476.74 01/21/86 USGS-84

291427.2 685908.4 4463.80 4942.45 478.65 01/21/86 USGS-85

243477.9 667073.3 4432.86 5079.02 646.16 02/06/86 USGS-86

266922.2 670620.7 4432.02 5018.19 586.17 04/18/86 USGS-87

265487.7 667415.9 4451.86 5023.67 [11 ell
U/1.01

n1 P17 loc
VI/ Lit WV USGS-88

263281.1 669950.7 4436.26 5031.59 595.33 04/18/86 USGS-89

269588.1 668535.3 4430.83 5012.64 581.81 01/27/86 USGS-90

277389.9 651362.7 4430.17 5097.57 667.40 10/21/85 USGS-105
2AnQQ7 4 669059.7t 4433.15 5018.51 585.36 04/19/86 USGS-106

285604.9 650810.6 4426.86 5032.96 606.10 04/19/86 USGS-108

265738.6 651253.0 4426.55 5046.27 619.72 02/04/86 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

Mo6/.4 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6
mnrin n 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
Z95000.0 bbUUUU.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
29;nnn n 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-88



4th Quarter 1985

Elevation
of

Water Table

Elevation
- of
Measuring

Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4436.70 5197.77 761.07 11/27/85 USGS-8

257724.5 655267.7 4429.34 5034.41 605.07 12/04/85 USGS-9

289285.5 693016.7 4464.15 4940.72 476.57 10/30/85 USGS-84

291427.2 685908.4 4464.14 4942.45 478.31 12/02/85 USGS-85

243477.9 667073.3 4433.36 5079.02 645.66 12/04/85 USGS-86

266922.2 670620.7 4433.05 5018.19 585.14 07/11/85 USGS-87

265487.7 667415.9 4461.04 5023.67 562.63 12/05/85 USGS-88

263281.1 669950.7 4441.88 5031.59 589.71 07/11/85 USGS-89
9ACIFAR 1 AARsis 3 4432.74 5012.64 579.90 11/26/85 USGS-90

277389.9 651362.7 4430.17 5097.57 667.40 10/21/85 USGS-105

280997.4 669059.7 4434.01 5018.51 584.50 11/26/85 USGS-106

285604.9 650810.6 4428.08 5032.96 604.88 10/21/83 USGS-108

265738.6 651253.0 4427.75 5046.27 618.52 12/04/85 USGS-109

226067.3 670242.3 4417.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

CLULJ/...1
CACIA0 A
V744TU.V 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
C79IMU.V popuvuo., 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
MUUU.0 0/ Uliu.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-89



3rd Quarter 1985

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4436.20 5197.77 761.57 08/29/85 USGS-8
257724.5 655267.7 4430.87 5034.41 603.54 07/17/85 USGS-9
2A99AS 5 693016.7 4464.33 4940.72 476.39 08/22/85 USGS-84
291427.2 685908.4 4464.07 4942.45 478.38 08/22/85 USGS-85
243477.9 667073.3 4433.98 5079.02 645.04 08/29/85 USGS-86
266922.2 670620.7 4433.05 5018.19 585.14 07/11/85 USGS-87
265487.7 667415.9 4472.55 5023.67 551.12 07/11/85 USGS-88
9Al2$41 1 AWKAn 7 4441.88 5031.59 589.71 07/11/85 USGS-89
269588.1 668535.3 4432.92 5012.64 579.72 07/24/85 USGS-90
277389.9 651362.7 4431.02 5097.57 666.55 07/16/85 USGS-105
280997.4 669059.7 4434.56 5018.51 583.95 08/20/85 USGS-106
285604.9
occ718.6

1' 

650810.6
AS19C1 n

4429.39
4429.21

5032.96
;046.27

603.57
618.04

07/16/85
08/29/85

USGS-108
USGS-109

226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
weir,
CLOU0/..,

cnnolAo A
V7VG4U.V

AAG1 An pseud-wl 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
eolUUU.0 4451.0u
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
UbUUU.0 bbbUUU.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r-9n



2nd Quarter 1985

x

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4439.33 5197.77 758.44 05/20/85 USGS-8

257724.5 655267.7 4431.88 5034.41 602.53 05/29/85 USGS-9

289285.5 693016.7 4465.01 4940.72 475.71 05/21/85 USGS-84
241427 2 ARWIŠ_ii 4464.74 4942.45 477.71 05/21/85 USGS-85

243477.9 667073.3 4437.41 5079.02 641.61 05/20/85 USGS-86

266922.2 670620.7 4434.99 5018.19 583.20 05/23/85 USGS-87

265487.7 667415.9 4469.29 5023.67 554.38 05/23/85 USGS-88

263281.1 669950.7 4443.27 5031.59 588.32 05/20/85 USGS-89
OACIROO 1 gAgcl; 4414.54 5012.64 578.10 05/14/85 USGS-90

277389.9 651362.7 4432.95 5097.57 664.62 04/18/85 USGS-105

280997.4 669059.7 4436.93 5018.51 581.58 05/20/85 USGS-106

285604.9 650810.6 4433.38 5032.96 599.58 04/18/85 USGS-108

265738.6 651253.0 4430.91 5046.27 615.36 04/16/85 USGS-109
nflencT
LLyvv/.4

n70 83
6/vG4

. 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

CLOUD/.
t5rmAn ArovDc-po.I., 4457.00 ncpud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
Z9bUUU.0 ODWUU.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-91



1st Quarter 1985

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4440.23 5197.77 757.54 02/25/85 USGS-8
257724.5 655267.7 4433.02 5034.41 601.39 02/22/85 USGS-9
289285.5 693016.7 4464.95 4940.72 475.77 02/28/85 USGS-84
291427.2 685908.4 4464.28 4942.45 478.17 02/28/85 USGS-85
243477.9 667073.3 4438.60 5079.02 640.42 02/25/85 USGS-86
266922.2 670620.7 4435.99 5018.19 582.20 02/21/85 USGS-87
265487.7 667415.9 4477.19 5023.67 546.48 02/21/85 USGS-88
263281.1 669950.7 4444.02 5031.59 587.57 02/21/85 USGS-89
269588.1 668535.3 4436.12 5012.64 576.52 03/27/85 USGS-90

277389.9 651362.7 4432.95 5097.57 664.62 04/18/85 USGS-105
280997.4 669059.7 4487.83 5018.51 530.68 03/01/85 USGS-106
285604.9 650810.6 4433.38 5032.96 599.58 04/18/85 USGS-108
265718.6 651253.0 4435.97 5046.27 610.30 05/01/85 USGS-109
226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
olang7 2 ACIA94114 n 44;1.00 pseud-wl 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
nolnnn n
GOIVVV.V

CO7Ann n
VQ/Vvv.w 4451.00

295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
4431JUV.V 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



4th Quarter 1984

X

Elevation
of

WatAr Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4440.82 5197.77 756.95 11/27/84 USGS-8

257724.5 655267.7 4434.32 5034.41 600.09 11/27/84 USGS-9

289285.5 693016.7 4464.15 4940.72 476.57 11/27/84 USGS-84
901A97 9 ARÇOAR 44Al.R9 4942.45 478.56 11/27/84 USGS-85

243477.9 667073.3 4439.04 5079.02 639.98 11/27/84 USGS-86

266922.2 670620.7 4436.63 5018.19 581.56 11/20/84 USGS-87

265487.7 667415.9 4491.09 5023.67 532.58 11/29/84 USGS-88

263281.1 669950.7 4445.80 5031.59 585.79 11/28/84 USGS-89
1c0000 

.1 
1

004VV 
AgOC1K 4436.56 5012.64 576.08 11/29/84 USGS-90

277389.9 651362.7 4434.93 5097.57 662.64 10/09/84 USGS-105

280997.4 669059.7 4488.50 5018.51 530.01 11/27/84 USGS-106

285604.9 650810.6 4432.29 5032.96 600.67 10/09/84 USGS-108

265738.6 651253.0 4430.91 5046.27 615.36 04/16/84 USGS-109

CLOU0/..7
einnAo 5
VIVL4Q.J

AA17 nn pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

LibUO/..5 0440.0 4457.00 neanA-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 óbbULAJAJ 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-93



3rd Quarter 1984

226067.3
257724.5
oacmc c

291427.2
243477.9
266922.2
265487.7
1c1001.1
LVJLVtl

269588.1
277389.9
280997.4
285604.9
400/J0.0

678016.2
655267.7
gO1A1A 7

685908.4
667073.3
670620.7
667415.9
gaggcn 7
668535.3
651362.7
669059.7
650810.6
erinn A
UalCJJ.V

Elevatton Depth
Elevation of to

of Measuring Measuring
Water Table Point Point

4442.42 5197.77 755.35
4436.10 5034.41 598.31
4463.63 4940.72 477.09
4463.42 4942.45 479.03
4441.16 5079.02 637.86
4438.45 5018.19 579.74
4503.60 5023.67 520.07
4446.20 g011.A9 58539
4438.57 5012.64 574.07
4436.29 5097.57 661.28
4439.69 5018.51 578.82
4433.12 5032.96 599.84
AA"Ill

V. 
01 anfic /7 615.36"rnJfl

Date

08/27/84
07/24/84
08/31/84
08/31/84
08/27/84
08/27/84
08/17/84
08/27/84
08/27/84
07/18/84
08/27/84
07/18/84
04/16/A4

USGS-8
USGS-9
USGS-84
USGS-85
USGS-86
USGS-87
USGS-88
USGS-89
USGS-90
USGS-105
USGS-106
USGS-108
msns-189

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4
GLOUb/...3 690248.0 4453.00 pseud-wl 5
226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r nA



2nd Quarter 1984

x

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4440.92 5197.77 756.85 05/30/84 USGS-8

257724.5 655267.7 4432.56 5034.41 601.85 04/16/84 USGS-9

289285.5 693016.7 4462.63 4940.72 478.09 05/28/84 USGS-84

291427.2 6115908.4 4462.26 4942.45 480.19 05/22/84 USGS-85

243477.9 667073.3 4440.01 5079.02 639.01 05/30/84 USGS-86

266922.2 670620.7 4436.94 5018.19 581.25 05/26/84 USGS-87
265487.7 667415.9 4478.40 5023.67 545.27 05/25/84 USGS-88

263281.1 669950.7 4444.71 5031.59 586.88 05/25/84 USGS-89
ICOCQQ 1 AAR;1; 4416.77 5012.64 575.87 05/25/84 USGS-90

277389.9 651362.7 4433.29 5097.57 664.28 04/30/84 USGS-105
280997.4 669059.7 4437.48 5018.51 581.03 05/25/84 USGS-106
285604.9 650810.6 4430.57 5032.96 602.39 04/13/84 USGS-108

265738.6 651253.0 4430.91 5046.27 615.36 04/16/84 USGS-109

ii282;:3
c7n/48.3

g48.0
4437.00
4441.00

pseud-wl 1
pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
226067.3 690248.0 4453.00 pseud-wl 5
CLOU0/.3

enrnAn
COVJC40.V

AAC1 AA
'1',41 .V1/41

pcpud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
tvouuu.0 opouuu.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 6/o00u.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-95



1st Quarter 1984

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4439.70 5197.77 758.07 02/21/84 USGS-8
257724.5 655267.7 4432.12 5034.41 602.29 01/27/84 USGS-9
909206_5 693016.7 4462.17 4940.72 478.55 02/23/84 USGS-84
291427.2 685908.4 4461.90 4942.45 480.55 02/23/84 USGS-85
243477.9 667073.3 4438.39 5079.02 640.63 02/21/84 USGS-86
266922.2 670620.7 4436.11 5018.19 582.08 02/22/84 USGS-87
265487.7 667415.9 4467.03 5023.67 556.64 02/21/84 USGS-88
2Al2$11 1 669960_7 4443.64 5031.59 587.95 02/22/84 USGS-89
269588.1 668535.3 4435.88 5012.64 576.76 02/22/84 USGS-90
277389.9 651362.7 4433.29 5097.57 664.28 04/30/84 USGS-105
280997.4 669059.7 4437.10 5018.51 581.41 02/22/84 USGS-106
285604.9 650810.6 4430.57 5032.96 602.39 04/13/84 USGS-108
265738.6 651253.0 443n.91 qn4A.27 615.36 04/16/84 USGS-109
226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
CLOW:U.a

eflAnAA
OUVL•to.v

A AAC1 nn
•Irt.14 • tiv

nsrAnd-W1 5
226067.3 695248.0 4457.00 Pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
LolUUU.0 Onitiuu.0 4401.VV

295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
MUCKLU bObUUU.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



4th Quarter 1983

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4438.14 5197.77 759.63 12/02/83 USGS-8

257724.5 655267.7 4430.46 5034.41 603.95 11/07/83 USGS-9

289285.5 693016.7 4460.99 4940.72 479.73 11/22/83 USGS-84

991427:7 685908.4 4460.85 4942.45 481.60 12/01/83 USGS-85

243477.9 667073.3 4437.18 5079.02 641.84 12/02/83 USGS-86

266922.2 670620.7 4433.04 5018.19 585.15 11/02/83 USGS-87

265487.7 667415.9 4448.63 5023.67 575.04 11/02/83 USGS-88

263281.1 669950.7 4441.79 5031.59 589.80 12/01/83 USGS-89
9ACARR 1 AARSic.1 4434.11 5012.64 578.53 11/02/83 USGS-90

277389.9 651362.7 4429.67 5097.57 667.90 10/06/83 USGS-105

280997.4 669059.7 4436.50 5018.51 582.01 12/01/83 USGS-106

285604.9 650810.6 4428.34 5032.96 604.62 10/07/83 USGS-108

265738.6 651253.0 4433.23 5046.27 613.04 06/24/83 USGS-109

226067.3 670248.3 4417.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

LLOUW.J
CACOAO fl
V7.1G,V.w 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
C UUU.0 003UUU.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
MUUU.0 b/bUUU.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-97



3rd Quarter 1983

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4437.78 5197.77 759.99 08/24/83 USGS-8
257724.5 655267.7 4430.41 5034.41 604.00 08/24/83 USGS-9
2WWŠ55 693016.7 4460.15 4940.72 480.57 08/01/83 USGS-84
291427.2 685908.4 4460.10 4942.45 482.35 08/22/83 USGS-85
243477.9 667073.3 4436.65 5079.02 642.37 08/24/83 USGS-86
266922.2 670620.7 4432.62 5018.19 585.57 08/25/83 USGS-87
265487.7 667415.9 4436.97 5023.67 586.70 08/29/83 USGS-88
9A12521 1 ARQQ5n 7 4441.00 5031.59 590.59 08/25/83 USGS-89
269588.1 668535.3 4433.47 5012.64 579.17 08/25/83 USGS-90

277389.9 651362.7 4432.28 5097.57 665.29 07/21/83 USGS-105
280997.4 669059.7 4435.14 5018.51 583.37 08/26/83 USGS-106

285604.9

226067.33661263.0
226067.3

650810.6

670248.3
675248.0

4429.46
4433.23
4437.00
4441.00

5032.96
;04A.97

603.50
613.04

07/21/83
06/24/83

USGS-108
USGS-109
pseud-wl 1
pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4
226067.3
226067.3

690248.0
695248.0 4444i7:gg

nspud-wl 5
Pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
LalUUU.0 ouiuuu.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



2nd Quarter 1983

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4434.52 5197.77 763.25 05/17/83 USGS-8

257724.5 655267.7 4427.81 5034.41 606.60 05/17/83 USGS-9

289285.5 693016.7 4460.02 4940.72 480.70 04/29/83 USGS-84

991427.2 685908.4 4459.40 4942.45 483.05 05/27/83 USGS-85

243477.9 667073.3 4432.82 5079.02 646.20 05/17/83 USGS-86
266922.2 670620.7 4432.02 5018.19 586.17 05/29/83 USGS-87

265487.7 667415.9 4427.47 5023.67 596.20 05/27/83 USGS-88
263281.1 669950.7 4437.99 5031.59 593.60 05/27/83 USGS-89
9A4KAA 1 ARŠ515,3 4431.00 5012.64 581.64 05/27/83 USGS-90

277389.9 651362.7 4432.28 5097.57 665.29 07/21/83 USGS-105

280997.4 669059.7 4432.68 5018.51 585.83 05/27/83 USGS-106

285604.9 650810.6 4429.46 5032.96 603.50 07/21/83 USGS-108

265738.6 651253.0 4426.31 5046.27 619.96 05/17/83 USGS-109

226067.3 670248.3
675248.0

4427.0n
4441.00

pseud-wl 1
pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5
writ,
LLIZAiVi.J

enclito n
%.12.1LnU.V 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
LVOVUU.0 099UUV.I.1 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
ZMUCLU b/91JUU.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-99



1st Quarter 1983

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4432.22 5197.77 765.55 01/11/83 USGS-8
257724.5 655267.7 4426.40 5034.41 608.01 01/11/83 USGS-9
7R99R5.5 693016.7 4459.12 4940.72 481.60 02/28/83 USGS-84
291427.2 685908.4 4458.20 4942.45 484.25 02/02/83 USGS-85
243477.9 667073.3 4430.23 5079.02 648.79 01/11/83 USGS-86
266922.2 670620.7 4428.42 5018.19 589.77 02/04/83 USGS-87
265487.7 667415.9 4426.62 5023.67 597.05 01/24/83 USGS-88
2A12111 1 AAcKAA 7 4430.75 5031.59 600.84 02/04/83 USGS-89
269588.1 668535.3 4428.17 5012.64 584.47 02/04/83 USGS-90
277389.9 651362.7 4427.07 5097.57 670.50 10/05/82 USGS-105
280997.4 669059.7 4431.87 5018.51 586.64 02/22/83 USGS-106
285604.9 650810.6 4424.65 5032.96 608.31 10/05/82 USGS-108
OCC710 

.V 
C

&V.JIJV 
go-log.2 n 4424.93 ;04A.97 691.34 01/11/83 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
nnenei n
CLUVW.a

ennnAo A
V7VGTV.V

AA53.00 psemi-wl 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
[01Uuti.0 owuuu.v 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
ZZbUUU.0 bbbUUU.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

c-inn



X

226067.3 678016.2
257724.5 655267.7
289285.5 693016.7
291427.2 685908.4
243477.9 667073.3
266922.2 670620.7
265487.7 667415.9
263281.1 669950.7
96c5RR.1 668535.3
277389.9 651362.7
280997.4 669059.7
285604.9 650810.6
265738.6 651253.0
19AnA7 1 670248.1
226067.3 675248.0
226067.3 680248.0
226067.3 685248.0
226067.3 690248.0

EIE:g 695248.0
674000.0

281000.0 677500.0
281000.0 682000.0
281000.0 687000.0
295000.0 VJOVVV 

CPCAAA n
.V

295000.0 660000.0
295000.0 665000.0
225000.0 655000.0
225000.0 665000.0
[LbUUU.0 OIDUVU.V

225000.0 685000.0
225000.0 694000.0

4th Quarter 1982

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

4432.14 5197.77 765.63 11/24/82 USGS-8
4426.45 5034.41 607.96 11/24/82 USGS-9
4457.72 4940.72 483.00 10/27/82 USGS-84
4457.56 4942.45 484.89 11/22/82 USGS-85
4430.12 5079.02 648.90 11/24/82 USGS-86
4427.53 5018.19 590.66 11/22/82 USGS-87
4426.12 5023.67 597.55 11/08/82 USGS-88
4430.46 5031.59 601.13 11/22/82 USGS-89
4427.69 5012.64 584.95 11/09/82 USGS-90
4427.07 5097.57 670.50 10/05/82 USGS-105
4439.78 5018.51 578.73 11/22/82 USGS-106
4424.65 5032.96 608.31 10/05/82 USGS-108
4424.81 5046.27 621.46 11/25/82 USGS-109
4417.00 pseud-wl 1
4441.00 pseud-wl 2
4445.00 pseud-wl 3
4449.00 pseud-wl 4
4453.00 pseud-wl 5
4457.00 pseud-wl 6
4436.00
4440.00
4446.00
4451.00
TiLu
AA,30 

• v
n
‘i
n

4432.00
4435.00
4426.00
4428.00
4432.00
4444.00
4450.00

C-101



3rd Quarter 1982

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4432.87 5197.77 764.90 07/28/82 USGS-8
257724.5 655267.7 4426.71 5034.41 607.70 07/28/82 USGS-9
7/1(17A5 ; 693016.7 4457.80 4940.72 482.92 06/16/82 USGS-84
291427.2 685908.4 4457.60 4942.45 484.85 07/19/82 USGS-85
243477.9 667073.3 4431.54 5079.02 647.48 07/28/82 USGS-86
266922.2 670620.7 4428.34 5018.19 589.85 08/24/82 USGS-87
265487.7 667415.9 4425.25 5023.67 598.42 08/24/82 USGS-88
7A19R1 1 AAQQ;11 7 4428.20 5031.59 603.39 08/24/82 USGS-89
269588.1 668535.3 4428.08 5012.64 584.56 08/24/82 USGS-90
277389.9 651362.7 4426.96 5097.57 670.61 07/16/82 USGS-105
280997.4 669059.7 4430.92 5018.51 587.59 08/24/82 USGS-106
285604.9 650810.6 4424.64 5032.96 608.32 08/17/82 USGS-108
W414V C. 

IICC710 
.W 
L 651253.0 4424.96 ;n4g.77 621.31 08/17/82 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
226067.3
226067.3

690248.0
695248.0

AAG1 nn

aag1:65
pcP0d-w1 5
pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
aSIUUU.0 oo/uuu.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 bbbUUU.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r_IA1
v. -IV/.



2nd Quarter 1982

x

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4432.87 5197.77 764.90 05/26/82 USGS-8

257724.5 655267.7 4425.67 5034.41 608.74 05/26/82 USGS-9
289285.5 693016.7 4457.80 4940.72 482.92 06/16/82 USGS-84
201677 7 6R5908 4 4457.66 4942.45 484.79 05/25/82 USGS-85
243477.9 667073.3 4429.40 5079.02 649.62 05/26/82 USGS-86

266922.2 670620.7 4426.25 5018.19 591.94 05/24/82 USGS-87
265487.7 667415.9 4424.60 5023.67 599.07 05/24/82 USGS-88
263281.1 669950.7 4425.39 5031.59 606.20 05/24/82 USGS-89
7A0qA2 1 AARcic 4496.09 5012,64 586.62 05/24/82 USGS-90

277389.9 651362.7 4425.93 5097.57 671.64 04/08/82 USGS-105

280997.4 669059.7 4429.81 5018.51 588.70 05/24/82 USGS-106

285604.9 650810.6 4423.65 5032.96 609.31 04/08/82 USGS-108

265738.6 651253.0 4424.17 5046.27 622.10 05/26/82 USGS-109
"mane,
GLVVV/.." 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

CCOU0/.3
neneAm, A

civucito.v
AAC7

.V
n
V
n

,,Jf 
ncpud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
LVWJUU.0 ODOUVV.V 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 6/bUIRLU 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-103



1st Quarter 1982

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.83 5197.77 766.94 02/02/82 USGS-8
257724.5 655267.7 4425.26 5034.41 609.15 02/02/82 USGS-9

2m2Š5-5 693016.7 4457.53 4940.72 483.19 01/28/82 USGS-84
291427.2 685908.4 4457.21 4942.45 485.24 02/26/82 USGS-85
243477.9 667073.3 4428.69 5079.02 650.33 02/02/82 USGS-86
266922.2 670620.7 4425.89 5018.19 592.30 02/26/82 USGS-87

265487.7 667415.9 4424.69 5023.67 598.98 02/26/82 USGS-88
9Al2$11 1 AAcK50.7 4425.44 5031.59 606.15 02/26/82 USGS-89
269588.1 668535.3 4425.69 5012.64 586.95 02/26/82 USGS-90

277389.9 651362.7 4425.66 5097.57 671.91 10/01/81 USGS-105

280997.4 669059.7 4429.72 5018.51 588.79 02/26/82 USGS-106

285604.9 650810.6 4423.33 5032.96 609.63 10/07/81 USGS-108

1"73°.6 651253.0 4421.69 ;046.97 627.58 02/03/82 USGS-109
22g067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4
Anent,
CLOW)/ .3

n
1/417/J4.1QeV

AAG1 nn pspud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00

00/1AW.V 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
LZSUUU.0 bbbUVU.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



4th Quarter 1981

X

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.62 5197.77 767.15 11/19/81 USGS-8
257724.5 655267.7 4425.32 5034.41 609.09 11/19/81 USGS-9
289285.5 693016.7 4457.40 4940.72 483.32 12/24/81 USGS-84
201697 2 AR;CIOR 4456.97 4942.45 485.48 11/25/81 USGS-85
243477.9 667073.3 4428.54 5079.02 650.48 11/19/81 USGS-86
266922.2 670620.7 4426.04 5018.19 592.15 11/25/81 USGS-87
265487.7 667415.9 4424.89 5023.67 598.78 11/25/81 USGS-88
263281.1 669950.7 4425.69 5031.59 605.90 11/25/81 USGS-89
/COCO/ 1 AAS/R1S 442;.84 5012.64 586.80 11/25/81 USGS-90
277389.9 651362.7 4425.66 5097.57 671.91 10/07/81 USGS-105
280997.4 669059.7 4429.90 5018.51 588.61 11/25/81 USGS-106
285604.9 650810.6 4423.33 5032.96 609.63 10/07/81 USGS-108
265738.6 651253.0 4423.73 5046.27 622.54 11/19/81 USGS-109
neacne,
LLUUVI.J

C7A1A0 1
VIVG-tu.o

AR37.00 nciand-wl 1
226067.3 675248.0 ii41.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3 685248.0 4449.00 pseud-wl 4
226067.3
440V0/.3

690248.0
695248.0

4453.00
AArl' nn
4YJ/.UV

pseud-wl
neand-wl

5
6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
29b0ULLU bbbUUU.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-105



3rd Quarter 1981

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.42 5197.77 767.35 08/26/81 USGS-8
257724.5 655267.7 4424.81 5034.41 609.60 08/26/81 USGS-9
9AC9R; ; AQ3n16 7 4457.51 4940.72 483.21 08/24/81 USGS-84
291427.2 685908.4 4457.24 4942.45 485.21 08/24/81 USGS-85
243477.9 667073.3 4428.31 5079.02 650.71 08/26/81 USGS-86
266922.2 670620.7 4425.81 5018.19 592.38 08/21/81 USGS-87
265487.7 667415.9 4425.40 5023.67 598.27 08/21/81 USGS-88
9g19511 1 ARQQ;(1 7 4425.67 5031.59 605.92 08/21/81 USGS-89
269588.1 668535.3 4425.52 5012.64 587.12 08721/81 USGS-90
277389.9 651362.7 4425.82 5097.57 671.75 07/11/81 USGS-105
280997.4 669059.7 4429.30 5018.51 589.21 08/24/81 USGS-106

285604.9 650810.6 4423.42 5032.96 609.54 07/10/81 USGS-108
OCC710 

.
C

Lt.1.1 I V
CCU, 1 0 4423.25 5046.27 623.02 08/26/81 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
226067.3
440U0/.3

685248.0
690248.0

4449.00
AAP, nn
YYJJ.UU

pseud-wl 4
neoud-wl

226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 1325/1JUV.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 tibbuuchu 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

r 1AC



2nd Quarter 1981

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4431.10 5197.77 766.67 04/30/81 USGS-8

257724.5 655267.7 4425.32 5034.41 609.09 04/30/81 USGS-9

289285.5 693016.7 4457.93 4940.72 482.79 04/24/81 USGS-84

291427.2 685908.4 4457.53 4942.45 484.92 04/17/81 USGS-85

243477.9 667073.3 4429.00 5079.02 650.02 04/30/81 USGS-86

266922.2 670620.7 4426.41 5018.19 591.78 05/22/81 USGS-87

265487.7 667415.9 4425.18 5023.67 598.49 05/22/81 USGS-88

263281.1 669950.7 4425.88 5031.59 605.71 05/22/81 USGS-89

269588.1 668535.3 4426.16 5012.64 586.48 05/22/81 USGS-90

277389.9 651362.7 4426.19 5097.57 671.38 04/02/81 USGS-I05

280997.4 669059.7 4429.84 5018.51 588.67 05/27/81 USGS-106

-285604.9 650810.6 4423.86 5032.96 609.10 04/02/81 USGS-108

265738.6 651253.0 4424.01 5046.27 622.26 04/02/81 USGS-109
99AAA7 1 670242,3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695242.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
nnrnnn n
CVOUVU.L.

ccEnnn n
VOJvvv.v 4428.00

295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
44OVUU.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00

C-107



1st Quarter 1981

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4431.23 5197.77 766.54 02/25/81 USGS-8

257724.5 655267.7 4425.64 5034.41 608.77 02/25/81 USGS-9
7RWR5 5 693016.7 4457.94 4940.72 482.78 03/31/81 USGS-84

291427.2 685908.4 4457.52 4942.45 484.93 01/31/81 USGS-85

243477.9 667073.3 4429.27 5079.02 649.75 02/25/81 USGS-86

266922.2 670620.7 4426.34 5018.19 591.85 02/05/81 USGS-87

265487.7 667415.9 4424.96 5023.67 598.71 02/05/81 USGS-88
9A17R1 7 AAQQ511 7 4425,64 5031.59 605.95 01/16/81 USGS-89

269588.1 668535.3 4426.13 5012.64 586.51 02/05/81 USGS-90

277389.9 651362.7 4426.22 5097.57 671.35 01/05/81 USGS-105

280997.4 669059.7 4430.38 5018.51 588.13 02/24/81 USGS-106

285604.9 650810.6 4423.98 5032.96 608.98 12/29/80 USGS-108
oc718.6
'c'1

gq19c2 n 4424.ng ;046.27 622.18 02/25/81 USGS-109

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

CCOVQ1.4 tfl 
CAA1.10 

vc.nu.v
A 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
aS1UUU.0 00/UVU.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
ZZYJUU.0 bbNJUUJJ 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00



4th Quarter 1980

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.88 5197.77 766.89 12/11/80 USGS-8
257724.5 655267.7 4425.72 5034.41 608.69 12/01/80 USGS-9
289285.5 693016.7 4457.30 4940.72 483.42 10/27/80 USGS-84

991497.2 sAsma 4 4457.09 4942.45 485.36 10/13/80 USGS-85
243477.9 667073.3 4428.82 5079.02 650.20 12/11/80 USGS-86
266922.2 670620.7 4425.85 5018.19 592.34 10/06/80 USGS-87
265487.7 667415.9 4424.62 5023.67 599.05 10/01/80 USGS-88
263281.1 669950.7 4425.23 5031.59 606.36 10/06/80 USGS-89
9A0cP51 1 AAR;1; 1 4425.60 5012.64 587.04 10/01/80 USGS-90
277389.9 651362.7 4426.37 5097.57 671.20 11/14/80 USGS-I05
280997.4 669059.7 4429.93 5018.51 588.58 11/14/80 USGS-106

285604.9 650810.6 4423.46 5032.96 609.50 11/14/80 USGS-108

265738.6 651253.0 4424.12 5046.27 622.15 11/14/80 USGS-109
Incnc7
GLVVVi.J CT0248.3V/ 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

226067.3 690248.0 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 ncond-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
4VWJUU.0 oopuuvoi 400428. 
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 b/b(JUU.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00
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3rd Quarter 1980

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.54 5197.77 767.23 07/21/80 USGS-8
257724.5 655267.7 4425.08 5034.41 609.33 07/21/80 USGS-9
2A92115 5 693016.7 4457.77 4940.72 482.95 07/24/80 USGS-84
291427.2 685908.4 4457.40 4942.45 485.05 07/28/80 USGS-85
243477.9 667073.3 4428.55 5079.02 650.47 07/21/80 USGS-86
266922.2 670620.7 4425.81 5018.19 592.38 07/16/80 USGS-87
265487.7 667415.9 4424.75 5023.67 598.92 07/16/80 USGS-88
7512$11 1 66995n 7 4425.31 5031.59 606.28 07/16/80 USGS-89
269588.1 668535.3 4425.77 5012.64 586.87 07/16/80 USGS-90
226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3 680248.0 4445.00 pseud-wl 3
00Cf1A7 ASKOLLS1 n 4449.nn pseud-wl 4
226067.3 690248.0 4453.00 pseud-wl 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 VQ4UVV 

ennnrin A
.V

281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
44DUVU.V ODOVVU.V

AAne nn
44GU.VV

225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00
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2nd Quarter 1980

A

Elevation
of

Unfair. Tnkla

Elevation
of

Measuring
Point

Depth
to

Measuring
Pnint Date

226067.3 678016.2 4430.24 5197.77 767.53 05/26/80 USGS-8

257724.5 655267.7 4425.04 5034.41 609.37 05/26/80 USGS-9
289285.5 693016.7 4458.08 4940.72 482.64 05/21/80 USGS-84
nrilAni n
G71441.L

eocnno A
VUJJVU.7 4457.82 4942.45 4A4.61 05/21/80 USGS-85

243477.9 667073.3 4428.32 5079.02 650.70 05/26/80 USGS-86

266922.2 670620.7 4426.67 5018.19 591.52 05/16/80 USGS-87
265487.7 667415.9 4425.20 5023.67 598.47 05/16/80 USGS-88

263281.1 669950.7 4425.66 5031.59 605.93 05/16/80 USGS-89

401300.1. 668535.3
AA1C
47G.I ./V

Grill AA 586.94 05/16/nn HWA-90

226067.3 670248.3 4437.00 pseud-wl 1

226067.3 675248.0 4441.00 pseud-wl 2

226067.3 680248.0 4445.00 pseud-wl 3

226067.3 685248.0 4449.00 pseud-wl 4

1"LbUb/.4 69U448.V 4453.00 pseud-wl 5

226067.3 695248.0 4457.00 pseud-wl 6

281000.0 674000.0 4436.00
281000.0 677500.0 4440.00
281000.0 682000.0 4446.00
281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
225000.0 655000.0 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00
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1st Quarter 1980

Elevation
of

Water Table

Elevation
of

Measuring
Point

Depth
to

Measuring
Point Date

226067.3 678016.2 4430.50 5197.77 767.27 03/01/80 USGS-8
257724.5
2/192115 5

655267.7
693016.7

4425.35
4458.12

5034.41
4940.72

609.06
482.60

03/01/80
02/26/80

USGS-9
USGS-84

291427.2 685908.4 4457.90 4942.45 484.55 02/25/80 USGS-85
243477.9 667073.3 4428.53 5079.02 650.49 03/01/80 USGS-86
266922.2 670620.7 4425.81 5018.19 592.38 02/26/80 USGS-87
265487.7 667415.9 4425.39 5023.67 598.28 02/26/80 USGS-88
9A/9R1 1 RACKAA 7 4425.48 5031.59 606.11 02/26/80 USGS-89
269588.1 668535.3 4425.86 5012.64 586.78 02/26/80 USGS-90
226067.3 670248.3 4437.00 pseud-wl 1
226067.3 675248.0 4441.00 pseud-wl 2
226067.3
.,ogng7 3

680248.0
AOCOAO n

4445.00
4449.00

pseud-wl
nseud-wl

3
4

226067.3 690248.0 4453.00 pseud-wl 5
226067.3 695248.0 4457.00 pseud-wl 6
281000.0 674000.0 4436.00
281000.0 677500.0 4440.00

n connnn n
COSVVV . V VCLVVV . V

281000.0 687000.0 4451.00
295000.0 655000.0 4428.00
295000.0 660000.0 4432.00
295000.0 665000.0 4435.00
LL3UVU.0 033UUV.V 4426.00
225000.0 665000.0 4428.00
225000.0 675000.0 4432.00
225000.0 685000.0 4444.00
225000.0 694000.0 4450.00
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USGS WELL 88 PUMPING TEST
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Introduction

Water levels in USGS Well 88, located southwest of the Subsurface

Disposal Area (SDA), tracked essentially the same path as other RWMC area

wells until 19R4. In 19R4, a trPmondous rise in water levels in all area

wells was recorded, the largest of these occurring in Well 88, with a rise

of over 60 ft. In an evaluation of the RWMC hydrology Jaacks and others

(1989) cusigoct tha anomalous rise in water levels may be due to silting up

of the well or damage of some sort to the well. An evaluation of the RWMC

hydrology in this report proposes that Well 88 is in communication with

the aquifar and is not damaged or silting up. Based on testing of the

well and analysis of the well hydrograph, Well 88 probably does not tap

the main portion of the aquifer, but rather, a limited zone near the top

nf tha aquifar.

Pumping Tests

Pumping tests on Well 88 were performed by the U. S. Geological

Survey in 1987 and 1984. The pumping rate for each of these tests was 5

gpm. The 1987 test was conducted for a period of 6 hrs, 45 min.; the

1984 test was conducted for a period of 1 hr, 30 min. The data from these

tests and pints nf thP drawdown and recovery data are presented below.

The data from these tests indicate the well is in good communication with

the aquifer. However, because of uncertainty over the condition of the

well an additional pumping test was performed in October of 1989.

During the October, 1989 pumping test the well was pumped using the

dedicated suhmarOhla pump at a discharge rate of approximately 1.5 gpm

and the water level was monitored throughout the test using a pressure

transducer and a data logger. The total length of the test was 6 hours

and 50 minutes. The pumping rate fluctuated from 1 gpm to 2 gpm and was

difficult to stabilize. The pump shut off early in the test which is

reflected in the plot of the drawdown data. The generator was adjusted,

the pump c nmo hark nn and the test continued. The pumping rate increased
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to 2 gpm and then stabilized at 1.5 gpm. An attempt to increase the

pumping rate above 1.5 gpm was unsuccessful.

After the pump was turned off, the well was monitored for recovery.

The vaive to the discharge pipe was closed to prevent a rush of water

cascading back into the well and to allow the water to slowly recover into

the well. After several minutes, the valve was opened allowing the

remaining water in the pipe to drain back into the well. The water level

rose above the original water table elevation, then declined, and

continued to recover.

Transmissivity

Transmissivities were difficult to calculate from the 1989 pumping

test of Well 88 due to the fluctuations in the discharge rate and problems

with the pump. The Jacob-Hantush method was used to evaluate the data and

the calculated transmissivity was 7.65 ft2/day. Transmissivities

calculated by the USGS for the 1987 pumping test ranged from 23.40

ft2/day (Jacob method) to 3.11 ft2/day (Theis method).

Well evaluation and conclusions

The October 1989 pumping test data confirms that Well 88 is in

communication with the aquifer and is not damaged or siiLloy up (based on

drawdown and good recovery of the well).

Because of the irregular discharge rates and inability of the pump to

pump at a rate higher than 2 gpm, it is possible the pump is wearing out

or the intake on the pump is clogged.
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AQUIFER TEST FIELD DATA SHEET

Date: 10-17-89
Dnno 1

Pumped Well  88 

Location:  Biq Southern Butte 7'.5" - 02N 29E 18ccd1

Observation Well None

nf 13

Observers:  Tom Wood, Kerrv Ruebelmann. Dan Ackerman (USGS1 

Measuring point is  Top of 2" coupler which is  3.25  feet

above/below land surface or other surveyed reference mark.

Elevation of reference mark, •if known   ft nhovo Mcl.

Elevation of land surface, if known   ft above MSL.

Static water level  590.23  below measuring point.

Distance to pumped well  NA  feet.

Discharge rate of pumped well  1.5  gpm (gallons per minute).

Total number of observation wells  None  .

Weather conditions:  Sunny and clear, cold. 

Barometric pressure: beginning of test 

end of test 

Depth of well  

Open interval  

Field Notes:

Top of pump 612 ft. Bottom of pump 616 ft.

Neptune flow meter. Serial #33978888. Initial reading 1684.95. 

Hermit data loqqer. Serial #1KB-406. Water level 20.57.
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Pumped well  88
AQUIFER TEST FIELD DATA SHEET

Page 2 of 13

Date Clock

time

Elapsed time

since pumping

started/stoppwd

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or -

recovery

(feet)

Remarks

10-17-89 10:20 0.0000 590.23 0.00 Pump on

0.0033 0.29

0.0066 0.39 Brown water

0.0099 0.07

0.0133 0.11

0.0166 0.15

0.0200 0.23

0.0233 0.23

0.0266 0.28

0.0300 0.34

0.0333 0.33

0.0500 0.52

0.0666 0.72

0.0833 0.85

0.1000 1.05

0.1166 1.18

0.1333 1.37

0.1500 1.52

0.1666 1.67

0.1833 1.85

0.2000 1.97

0.2166
I

2.15
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Pumped well 88

AQUIFER TEST FIELD DATA SHEET

Page 3 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 10:20:23 0.2333 2.26

0.2500 2.42

0.2666 2.53

0.2833 2.66

0.3000 2.78

0.3166 I 2.90

0.3333 3.02

0.4167 3.56

0.5000 3.92

0.5833 4.36

0.6667 4.87

0.7500 5.32

0.8333 5.73

0.9167 6.11

1.0000 I 6.49

1.0833 6.80

1.1667 7.10

1.2500 7.37

1.3333 7.62

1.4166 7.84

1.5000 8.05

1.5833 8.24
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Pumped well  88

AQUIFER TEST FIELD DATA SHEET

Page 4 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 10:21:66 1.6667 8.43

1.7500 8.60

1.8333 8.74

1.9167 8.87

2.0000 8.98

2.5000 9.48

3.0000 9.55

3.5000 9.36

4.0000 8.96

4.5000 8.63

5.0000 B.30

5.5000 8.08

A nnnn 7.83

6.5000 7.65

7.0000 7.47

7.5000 7.28

8.0000 7.15

8.5000 7.02

9.0000 6.87

9.5000 6.77

10.0000 6.68

12.0000 6,35
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Pumped well 88

AQUIFER TEST FIELD DATA SHEET

Page 5 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pti

land sfc (feet)

Drawdown

or

recovery
(feet)

Remarks

10-17-89 10:34 14.0000 6.03

16.0000 5.89

18.0000 5.72

20.0000 5.61

22.0000 5.45 No water coming out - pump off

24.0000 4.55

26.0000 4.00 Water coming out - 1 gpm

28.0000 4.14 Increased voltage on generator

30.0000 4.30 from 200 to 240

32.0000 4.30 Water looks slightly cleaner

34.0000 4.39

36.0000 4.38

38.0000 4.23

40.0000 4.33

42.0000 4.47 - 2 gpm

44.0000 4.63

11:06 46.0000 4.75 - 3 gpm, 5 gallon bucket test

48.0000 4.87

50.0000 4.79

52.0000 4.82

54.0000 5.09

56.0000 5.31
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Pumped well 88
AQUIFER TEST FIELD DATA SHEET

Page 6 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring F.

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 11:18 58.0000 5.51

60.0000 5.65

62.0000 6.05

11:24 I 64.0000 I 6.41 Pumping rate increased

66.0000 6.72 - 1.4 gpm

68.0000 7.06

70.0000 7.26

72.0000 7.36

74.0000 7.23

76.0000 6.72

78.0000 6.74

80.0000 6.91

82.0000 6.80

84.0000 6.58

11:46 86.0000 6.65 - 1.4 gpm

88.0000 6.82

90.0000 6.98

92.0000 7.07

94.0000 7.20

11:56 96.0000 7.31 - 1.5 gpm

98.0000 7.42

100.0000 7.40 I
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Pumped well 88
AQIIIFFR TEST FIELD DATA SHEET

Page 7 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 105.000 7.20

110.000 7.31

115.000 7.21

12:20 120.000 7.01 - i gpm

125.000 6.72

110 000 6.65

135.000 6.77

140.000 7.10

145.000 7.31

150.000 7.32

155.000 7.42

13:00 160.000 7.53

165.000 7.47

170.000 7.36

13:15 175.000 7.48 - 1.3 gmp

180.000 7.26

185.000 7.06 USGS onsite to collect samples

190.000 6.93 pH 8.24; SC 597; Temp. 14.7°C

195.000 6.98

200.000 6.96

205.000 7.12

210.000 7.26 Large air bubbies comIng up
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'Pumped well  88 
AQUIFER TEST FIELD DATA SHEET

Page 8 of 13

Date Clock

time

Elapsed time

since pumping

 / d

(minutes)

Depth to

water, below

mflasuring pt/

land sfc (feet)

Drawdown

or

rPcovery

(feet)

Remarks

10-17-89 13:55 215.000 7.23

220.000 7.09 Smaller air bubbles

225.000 7.17

14:15 230.000 7.26 Pump off -- shut valve

0.0000 8.47 Recovery

0.0033 8.46

0.0066 8.41

0.0099 8.38

0.0133 8.36

0.0166 8.32

0.0200 8.29

0.0233 8.27

0.0966 8.24

0.0300 8.21

0.0333 8.17

0.0500 8.02

0.0666 7.88

0.0833 7.75

0.1000 7.59

0.1166 7.45

0.1333 7.31

0.1500 7.15
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Pumped well  88
AQUIFER TEST FIELD DATA SHEET

Page 9 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 0.0666 7.04

0.1833 6.90

0.2000 6.77

0.2166 6.61

0.2333 6.47

0.2500 6.35

0.2666 6.19

0.2833 6.06

0.3000 5.94

0.3166 5.78

0.3333 5.67

0.4167 5.02

0.5000 4.42

0.5833 3.92

0.6667 1.54

0.7500 3.10

0.8333 2.63

0.9167 2.15

1.0000 1.70

1.0833 1.26

1.1667 0.85

1.2500 0.47
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Pumped well  88
AQUIFER TEST FIELD DATA SHEET

Page 10 of 13

Date Clock

time

Elapsed time

since pumping

started/st"„d

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 1.3333 0.12

1.4166 -0.20

1.5000 -0.53

1.53431 -0.83

1.6667 -1.10

1.7500 -1.35

1.8333 -1.57

1.9167 -1.78

2.0000 -1.95

2.5000 -2.61

3.0000 -2.86

3.5000 -2.64

4.0000 -2.31

4.5000 -1.87

5.0000 -1.46

5.5000 -1.15

6.0000 -0.88

6.5000 -0.64

7.0000 -0.44

7.5000 -0.28

8.0000 -0.14

8.5000 -0.03
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Pumped well 88
AOUIFER TEST FIELD DATA SHEET

Page _II of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pti

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 9.0000 0.07

9.5000 0.17

10.0000 0.25

12.0000 0.47

14.0000 0.63

16.0000 0.72

18.0000 0.80

20.0000 0.83

22.0000 0.85

24.0000 0.81

26.0000 0.83

28.0000 0.83

30.0000 0.83

32.0000 0.81

34.0000 0.81

36.0000 0.78

38.0000 0.78

40.0000 0.75

42.0000 0.74

44.0000 0.72

46.0000 0.70

48.0000 0.69
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Pumped well 88
AQUIFER TEST FIELD DATA SHEET

Page _1Z of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 50.0000 0.67

52.0000 0.66

54.0000 0.64

56.0000 0.63

58.0000 0.61

60.0000 0.59

62.0000 0.58

64.0000 0.56

66.0000 0.55

68.0000 0.55

70.0000 0.53

72.0000 0.52

74.0000 0.50

76.0000 0.50

78.0000 0.48

80.0000 0.47

82.0000 0.45

84.0000 0.45

86.0000 0.44

88.0000 I 0.42

90.0000 0.42

92.0000 0.42
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Pumped well 88
AQUIFER TEST FIELD DATA SHEET

Page 12 of 13

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

10-17-89 94.0000 0.40

96.0000 0.39

98.0000 0.39

100.0000 0.39

105.0000 0.36

110.0000 0.34

115.0000 0.33

120.0000 0.31

125.0000 0.29

130.0000 0.25

135.0000 0.22 End of test

D-20



AQUIFER TEST FIELD DATA SHEET

Date:  07/08/87 Page 1 of 5

Pumped Well  88 

Location:  Big Southern Butte 7'.5". 02N 29E l8ccd1

Observation Well None

Observers:  L. Beem, USGS

Me2soring pnint it  Tno of 2" counler which is 3.25 feet

above/below land surface or other surveyed reference mark.

Elevation of reference mark, if known   ft above MSL.

Elevation of land surface, if known   ft above MSL.

Static water level  57.02  below land surface.

Distance to pumped well  NA  feet.

Discharge rate of pumped well  5.0  gpm (gallons per minute).

Total number of observation wells  0 

Weather conditions:  

curomptric proccurp: heginning of test 

end of test 

Depth of well

Open interval

Field Notes:
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Pumped well 88

AQUIFER TEST FIELD DATA SHEET

Page 2 of 5

Date Ciock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

07-08-87 09:55 0.00 576.02 0.00 Pump on

0.72 582.50 6.48 Brown, silty water

1.00 584.50 8.48

1.12 584.90 8.88

1.33 585.84 9.46

1.50 586.36 10.34

1.63 587.00 10.98

2.33 587.70 11.68

2.58 588.05 12.03

2.83 588.20 12.18

3.03 588.30 12.28

3.06 588.40 12.38

3.50 588.50 12.48

3.83 588.65 12.63

4.30 589.00 12.98

4.42 589.10 13.08

4.62 589.20 13.18

5.13 589.50 13.48

5.50 589.70 13.68

6.00 590.00 13.98

6.43 590.30 14.28

7.00 590.5U 14.48
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Pumped well 88
AQUIFER TEST FIELD DATA SHEET

Page 3 of 5

Date Clock

time

Elapsed time

since pumping

QtArted/stopped

(minutes)

Depth to

water, below

measurina pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

07-08-87 7.75 590.80 14.78

8.33 591.00 14.98

9.00 591.40 15.38

10.30 592.10 16.08

10.67 592.30 16.28

11.33 592.60 16.58

11.93 592.80 16.78 Still brownish-tan silty water

12.72 593.20 17.18

13.50 593.50 17.48

14.33 593.80 17.78

14.93 594.00 17.98

16.16 594.40 18.38

18.00 594.91 18.89

20.00 595.45 19.43

23.20 596.21 20.19

25.00 596.54 20.52

30.00 597.47 21.45 5 gpm

35.00 598.13 22.11

40.00 598.79 22.77

45.00 599.30 23.28

51.00 599.78 23.76

An nn 600.12 24.10 - 5 gpm 10-gal bucket test
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Pumped well  88

AQUIFER TEST FIELD DATA CHFFT

Page 4 of 4

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

07-08-87 70.00 600.70 24.68

80.00 601.05 25.03

95.00 601.57 25.55

110.00 601.98 25.96

125.00 602.39 26.37 Lunch

200 . 00 603.49 27.47 - 5 ppm 10-gal bucket test

215.00 603.87 27.85

245.00 604.18 28.16

270.00  604.68 28.66

0.00 604.68 0.00 Pump off

0.12 603.90 0.78

0.40 601.83 2.85

0.63 598.00 6.68

0.76 596.90 7.78

1.15 394.31 10.37 i

1.82 591.10 13.58

2.05 590.00 14.68

2.38 589.10 15.58

2.73 588.00 16.68

2.96 587.50 17.18

3.56 587.00 17.68

4.66
I

586.90 17.78

n- 2 4



Pumped well 88
AQUIFER TEST FIELD DATA SHEET

Page 5 of 5

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

07-08-87 5.93 586.67 18.01

6.65 586.48 16.20

7.28 586.28 18.40

7.86 585.09 18.59

8.45 585.90 18.78

9.06 585.70 18.98

15.00 583.96 20.72

21.00 582.50 22.18

25.00 581.75 22.93

30.00 580.95 23.73

40.UU 580.10 24.56

60.00 579.01 25.67

70.00 578.64 26.04

80.00 578.40 26.28

90.00 578.16 26.52 End of test
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AQUIFER TEST FIELD DATA SHEET

uate:  09-13-84 Page 1 of 1

Pumped Well  88 

Location:  

Observation Well None

Observers:  

Measuring point is   which is   feet

above/below land surface or other surveyed reference mark.

Elevation of reference mark, if known   ft above MSL.

Elevation of land surface, if known   ft above MSL.

Static water level 514.78' below land surface.

Distance to pumped well   feet.

Discharge rate of pumped well  5  gpm (gallons per minute).

Total number of observation wells  None  .

Weather conditions:  

Barometric pressure: beginning of test 

end of test  --

Depth of well  662 ft 

Open interval  587 ft to 635 ft

Field Notes:

D-26



Pumped well  88
AQUIFER TEST FIELD DATA SHEET

Page 2 of 2

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

09-13-84 14:30 0.0 514.78 0.00 Pump on

0.5 520.0 5.22

1.0 523.0 8.22

1.5 525.0 10.72

2.0 526.5 11.72

2.5 527.5 12.72

3.0 527.9 13.12

4.0 529.0 14.22

5.0 530.0 15.22

6.0 530.8 16.02

7.0 531.8 II.UL'' 

8.0 532.6 17.82

9.0 533.0 18.22

10.0 533.5 18.72

12.0 534.6 19.82

14.0 535.4 20.62

18.0 536.4 21.62

20.0 537.0 22.12

25.0 537.7 22.82

30.0 538.2 23.32

35.0 538.5 23.82

40.0 538.8 24.12
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Pumped well 88

AQUIFER TEST FIELD DATA SHEET

Page 3 of 3

Date Clock

time

Elapsed time

since pumping

started/stopped

(minutes)

Depth to

water, below

measuring pt/

land sfc (feet)

Drawdown

or

recovery

(feet)

Remarks

09-13-84 45.00 539.00 24.32

50.00 539.20 24.52

55.00 539.40 24.62

60.00 539.50 24.72

61.00 0.00 0.00 Pump off

62.00 1.00 530.00 - 9.50 500' of 1" pipe drained back

63.00 2.00 524.00 15.50 into well

64.00 3.00 521.80 17.70

65.00 4.00 521.40 18.10

67 00 6.00 521.20 18.30

gq 00 8 00 520.80 18.70

72.00 11.00 520.20 19.30

75.00 14.00 519.70 19.80

80.00 19.00 519.00 20.50

85.00 24.00 518.40 20.10

90.00 29.00 518.10 21.40 End of test

n-28


