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ANIMAL INTRUSIONSTATUS REPORT FOR FISCAL YEAR 1989

ABSTRACT

The Protective Barrier and Warning Marker System DevelopmentPlan*
identifiedtasks that need to be completed to design a final protective

" barrier to implement in-placedisposal of radioactivewaste. This report
summarizes the animal intrusiontasks that were conductedby Westinghouse
Hanford Company in fiscal years 1988 and 1989 with respect to small mammals

• and water infiltration.

An animal intrusion lysimeterfacility was constructed and installed in
fiscal year 1988. The facility consists of two outer boxes buried at grade
that serve _._receptaclesfor six animal intrusion lysimeters. Small
burrowingmammals common to the Hanford Site environs are introduced over a
3- to 4-month period. Supplementalprecipitation is added to three of the
lysimeterswith a rainulatorat a rate equivalent to a 100-year storm. Soil
moisture samples are taken before and after each test and soil moisture
measurementsare also taken with a hydroprobe during the test period.

Two tests have been completed and a third test is in progress.
Preliminaryresults from the first test indicate that the additional water,
that was supplementedby the rainulator to the plots with burrowing animals,
is being removed. Mechanisms thatmight account for this include evaporation
loss caused by continuous soil turnoverfrom burrow excavations and moisture
loss from open burrows, which probably allow some air circulation.

Data from the second test, which was conductedduring the winter,
indicatethat all the plots(control and animal) gained water. Plots with
animal burrows gained almost twice as much water as the control plots. The
greatest changes occurred at the 18-in. level in all the plots. Additional
tests, scheduled to be conductedover the next few years, should substantiate
or verify these preliminaryobservations.

*Adams, M. R. and N. R. Wing, 1986, ProtectlvaBarrier and Warning
Marker System Development Plan, RHO-RE-PL,35P,Rockwell Hanford Operations,
Richland,Washington.
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EXECUTIVESUMMARY

The Protective Barrier and Warning Marker System DevelopmentPlan* iden-

tified tasks that need to be completedto design a final protective barrier

to implementin-placedisposal of radioactivewaste. Some of the tasks

focused on the need to evaluate the impacts that burrowing animals could

• have on the integrityof a protective barrier system. This report summarizes

the animal intrusiontasks that were conductedby WestinghouseHanford

Company in fiscal years (FY) 1988 and 1989 with respect to small mammals and

water infiltration.

An animal intrusion lysimeterfacilitywas constructedand installed

near the Field Lysimeter Test Facility (FLTF) adjacent to the Hanford

MeteorologicalStation in FY 1988. The FLTF consists of two outer boxes

buried at grade that serve as receptaclesfor six animal intrusion lysi-

meters. At the beginning of each test the lysimetersare lined with a plastic

liner'and filled with a fine soil from the McGee Ranch, a soil site near the

intersectionsof State Highway 24 and 240. Small burrowingmammals common

to the Hanford Site environs are introducedover a 3- to 4-mo period and

allowed to burrow. During the course of each test supplementalprecipitation
w

is added to three of the lysimeterswith a rainulator,at a rate equivalent

' to a 100-yr storm. Soil moisture samples are taken before and after'each

test, while soil moisture measurementsare taken with a h.ydroprobeduring

the test period.

*Adams,M. R. and N. R. Wing, 1986, Protective Barrier and Warning
Marker System DevelopmentPlan, RHO-RE-PL-35P,Rockwell Hanford Operations,
Richland,Washington.
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At the present time, two tests have been completed and a third test is

in progress. Preliminary results from the first test indicate that the addi-

tional water, which was supplementedby the rainulator to the plots with
, .

burrowing animals, isbeing removed. The data do not indicate that water

movement at depth is significantlygreater in plots with burrows over a
v

3- to 4-mo period. The water does appear to go deeper initially in plots

with open burrows, but is soon removed. Mechanisms that might account for

this include evaporationloss caused by continuous soil turnover from burrow

excavationsand moisture loss from open burrows,which probably allow some

air circulation.

Data from the second test, which was conductedduring the winter, show

that all plots (control and animal) gained water. Plots with animal burrows

gained almost twice as much water as the control plots. The greatest changes

occurred at the 18-in. level in all the plots. Additional tests that are

scheduled to be conducted over the next few years should verify or substan-

tiate these preliminary observations.

vi
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ANIMAL INTRUSIONSTATUSREPORT FOR FISCAL YEAR 1989

1.0 INTRODUCTION

This report summarizes the work that has been conducted relative to
small mammals and water infiltrationat the animal intrusion lysimeter

• facility near the Hanford MeteorologicalStation (Figure i). This task was
identified in the Protective Barrier and Warning Marker System Development
Plan (Adams and Wing 1986) as one of many tasks needed to design a final
barrier to implementin-place disposal. The small-mammalwork reported here
was conducted by the WestinghouseHanfordCompany and is one part of the
overall animal intrusionwork that will be conducted during the next few
years(Figure 2).

At the present time, two tests have been conducted and a third is _in
progress. This report will summarizethe work relative to the first two
tests. This study is still in the data-collectionphase and as a result
only a limited portion of the data have been analyzed. The appendices con-
tained in this report reflect the majority of the data that have been
collected to date.

2.0 WATER INFILTRATIONIN RESPONSETO
SMALL MAMMAL BURROWING

\

2.1 OBJECTIVE

The objective of thetask is to determine the degree that small-mammal
burrow systems affect the downward movement of water.

2.2 CONSTRUCTIONAND INSTALLATION

Six animal lysimeters (5 ft x 5 ft x 6 ft deep) and two outer boxes
• big enough to hold three lysimeterseach were constructedby the 200 West Area

fabricationshops and carpenter shops in 1987. The six individual animal
lysimeters are designed so that they can be disassembledand reused at the

" end of each test period. The outer boxes were inst_lled in the ground at
grade in December 1987, and the six animal intrusion lysimeterswere installed
in March 1988. The two outer boxes were buried approximately100 ft apart.
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3.0 TEST 1

The followingdiscussion is a summary of the first test thatwas con-
ducted and preliminaryresults.

Each lysimeterwas lined with a 28-mil plastic liner and then filled
with 6 to 8 in. of pea gravel. After the boxes were weighed a geotextile
material was placed over the gravel and 4 ft of McGee Ranch soil was added
in 6-in. lifts. The McGee Ranch is a soil site near the intersectionof
State Highways 24 and 240 (Figure 3). The fine soil from the McGee Ranch is
the soil that has been chosen to constructprotective barriers (Last et al.
1987).

The soil was wetted down with approximately 10% to 12%water by weight
so that each lift could be compacted. A soil moisture sample was collected

froi_i every lift. These soil samples were oven dried to calculate percent
moisture by weight (Table I).

Pacific Northwest Laboratory (PNL) developed soil conductance probes
that measure soil resistance. The rationale for using these probes was to
obtain in situ nondestructive measurements of gross trends in water movement
at depth in each box The probes measured soil resistance, which is a reflec-
tion of soil moisture. The probes were not sensitive enough to measure
actual soil moisture, but were only intended to show wetter or dryer condi-
tions at depth. One probe per box was installed during April.

For the first test, two Great Basin pocket mice (Perognathus parvus)
and two Townsendground squirrels (Spermophilustownsendii)were trapped
live and released into the lysimeters in June 1988. Figure 4 indicateswhat
boxes the animalswere placed into. Boxes IA, IB, and IC received supple-
mental water treatments, and the other three boxes served as water controls
(no water added). One box in each set (2A, IB) served as animal controls
(no animals introduced). Food and water were provided liberally on a regular
basis.

Supplementalprecipitationwas added with a rainulator to one set of
the lysimeters (IA, IB, IC) during July, August, and Septemberof 1988.
Water was applied at an intensityof 2.5 in/h for 13 min, which is the
equivalentof the Hanford Site 100-yr storm, l'hishas the effect of adding
approximately0.55 in. of water in 13 rain. Rain gages were set out to measure
how much actual water was added during these treatments. The threewater
treatments added 1.89 in. of total water during this test. One of these "
additionalwater treatments was witnessed by a local television station and
later aired on the local pews.

At the end of the test period, the animals were removed and the
lysimeterswere lifted out and disassembledby the 1100 Area ri2ging crew.
Table 2 shows soil moisture samples that were collected again at 6-in.
intervals. All excavated soil was collected and measured before the burrow
systemswere excavated and mapped (Table3).
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Table I. Soil Moisture Samples Collected April .13 and 14, 1988,
at the Installation. (Sheet 1 of 2'

..........

Box Depth Can Tare Wet Dry Moisture Moisture ,
number (in,) number weight(g) weight(g) weight(g) (g) (%)

lA ,59,00 170 45,57 254,30 219,50 34,80 16.67

lA 50.50 317 45,26 222.90 193,30 29.60 16,66

lA 45.50 190 45.42 236.50 204.10 32.40 16.96
, .... , , , ............. _ __ ,,, ,_

lA 40,25 173 44.96 192.90 ,168,10 24,80 16,76

lA 34.50 304 45,06 242.80 210,80 32.00 16,18
:-- ,,, • .......... _ ,,, , ._ , ,,, _ .__ ,, __

lA 29.00 268 45.73 246.10 210.80 35.30 17,62
: . , ,, ,,, _ ..... .,,

lA 24.00 243 42,98 236,80 206.10 30,70 15,84
_1_ ,., ,.... p,,, ,,,

IA 19,00 81A 45,80 203.50 178,70 24,80 15,73
-- ,.... 1, , , .......... __ __

lA 13,00 86 43.86 275.40 237,10 38,30 16.54
, , ,, ,,, i _ ..,.,

Average 16.55

1B 57.00 216 43,79 1.97,40 174.70 22,70 14.78
-- . ,......... _.... ., __

I 1B 51.00 67 45,99 307.60 27i.30 36.30 13,88
.-- -- __ . ,, _ , ......

' la 45,00 9 45.70 326,70 285,30 41.40 14.73
4

1B 36.00 146 45.77 257.70 221,00 36.70 17,32
--:_ ...............

! B 31.50 164 45.47 258.60 225,70 32.90 15,44

I'B 26,25 321 45.58 248.70 218,10 30.60 15,06
_-- ..........

1B 17.50 275 45,91 225,70 202.60 23,10 12,85
........... i. ,._ ....

1B 13.00 68 46.27 227,90 202.20 25.70 14.15
....... _ ..... • ............ ' I --

Average 14,78
-- ,,. L . .__ . | ...... ,,

1C 58.50 265 45.73 236,20 206,90 29.30 15,38
,........... - ,,, i ........... ,-. __ __

1C 52.00 299 45.52 267.70 230,70 37.00 16,66
--., --_ _ ,,

1C 44,50 215 43.4' 256,70 222.80 33.90 15.89 "
...... ,....... ..., _ ,,

lC 37.50 220 44.16 246.50 214,40 32.10 15,86
...... , ,., .__ .............. _ .......

lC 31.00 165 44.81 198.50 175.60 22.90 14.90
.... L .............

lC 22.50 207 42,33 227.70 202.10 25.60 13,81
-- __ .... i .... ,

1C 16.50 73 43.66 247,80 221,70 26.10 12.79
, - ..... . .... ............ I

lC 13,00 415 47.00 220.40 198,10 2230 12,86
................ __ __ . ....

Average 14.77
.......

PSTg0.00108,1
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Table 1. Soil Hoisture Samples Collected April 13 and 14,. 1988,

at the nstallation. (Sheet 2 of 2) *
.......

Box Depth Can Tare Wet Dry Moisture Moisture
number (in.) number weight(g) weight(g) weight(g) (g) (%)

2A 53.50 53 45.80 241.40 217.50 23.90 12.22
, ,

2A 45.25 280 45.45 240.80 218.40 22.40 '11.47
........

, 2A 38.00 272 44.77 232.40 205.20 27.20 14.50
J , .....

2A 31.75 328 45.59 217.40 193.50 23.90 13.91

, 2A 25.50 201 44.38 223.70 195.60 28.10 15.67
, ,, .,_ ....... ,.......

2A 19.75 33 45.20 263.00 233.00 30.00 13.77
,,,, J, ,,

2A 13.00 51 44.80 214.30 187.60 26.70 15.75
....... , '..,,, .....

Average 13.90
,, ......... ....

'

2B 54.00 25 45.70 248.10 223.00 25.10 12,40
,,

2B 45.50 126 45.6U 238.50 215.80 22.70 11.7'7
. ,

, ,

2B 39.75 261 45.44 280.60 249.20 31.40 13.35
p, , .............

2B 33.50 189 43.10 255.90 228.30 27.60 12.97
.... ....

2B 27.50 288 43.59 220.20 194.50 25.70 14.55
.....

2B 20.50 105 46.03 217.20 191.90 25.30 14.78
,, ,_ ,-,

2B 12.00 282 45.57 268.20 235.30 32.90 14.78

Average 13.51

2C 58.50 329 45.30 216.10 193.90 22.20 13.00
......

2C 51.50 271 44.21 236.60 213.40 ' 23,20 12.06
--. _

.......

2C 43.00 7A 45.50 250 10 225.20 24.90 12.17

2C 38.50 192 45.45 255.60 230.40 25.20 11.99
,,,

2C 33.00 10 45.47 204.40 184.20 20.20 12.71
....... ,., ,

" 2C 26.00 111 43.50 234.20 214.00 20.20 10.59

2C 21.00 226 45.17 195.40 178.10 17.30 11.52
....

2C 12,00 14 46.65 232.90 209.10 23.80 12.78
..................

Average 12.10
..J

PST90,0O108-I
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H9007012.3

Figure 4. First Animal Intrusion Lysimeter Configuration. q,
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Table 2, Soil Moisture Samples Collected in October' 1988 at the
Completion of Test i. ,(Sheet I of 2)

Box Depth Can Tare Wet Dry Moisture Moisture
number (in.) number weight(g) weight(g) weight(g) (g) (%)

I_. 0-6 51 44.80 125.50 120.30 5.20 6.44
,.,,....

lA 6-12 10 45.40 120.60 114.60 6.00 7,98
....... ,

- lA 12-18 26 46.20 137.80 130.00 7.80 8.52
,.

lA 18-24 280 45.50 104.50 99,40 5.10 8.64
1 ......

lA 24-30' 47 45.40 145.10 135.30 9.80 9,83
,,, .., , .....

lA 30-36 275 46.00 125.20 117.40 7.80 9.85
, ' . ,, .......

lA 36-42 i 63 43.70 139.60 130.30 9.30 9.70

lA 42-48 65 I 45.50 1,38.20 129.60 8.60 9.28
. ,

Average 8.78
....... 'l

1B 0-6 329 45.30 115.20 110.10 5.10 7,30
.....

1B 6-12 157 44.60 146,50 137.70 8.80 8.64
, ,

1B 12-20 105 46.00 137.10 128.00 9.10 9.99
, , ............

1B 20-28 173 44.90 149.30 138.30 11.00 10.54
........

1B 28-36 333 45.40 138.90 128.60 10.30 11,02
I ,,,

1B 36-44 312 45.60 155.70 143,50 12.20 11.08
j ,.,

1B 44-48 9 45.80 133.60 124.60 9.00 10.25
........

Average 9,83

1C 0-6 226 45.30 132.70 125,80 6.90 7.89
.... ,,,

lC 6-i2 277 45.40 140.90 132.30 8.60 9.01

1C 12-18 274 45.30 137.50 128.80 8.70 9.44
j, ,.

lC 18-24 42 45.70 133.30 124.30 9.00 10.27
,.,. •......

" lC 24-30 11 46.40 136.40 126.60 9.80 10.89
.......

lC 30-36 124 45.60 141.60 131.10 10.50 10.94
L, .............

" lC 36-42 192 45,50 117.20 109.70 7.50 10.46

1C 42-48 299 45.60 110.20 103.90 6.30 9.75
.....,,

Average 9.83
.........

PSTgO.O0108.2
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Table 2. Soil Moisture Samples Collected in October 1,988 at the
Completion of Test i. (Sheet 2 of_2

.....

Box' Depth Can Tare Wet Dry Moisture Moisture
number (in.) number weight(g) weight(g) weight(g) (g) (%)

,, ,i ,,, i, ...........

2A 0-6 73 43.80 127.50 123,00 4,50 5,38
, ,, , .... ,

2A 6-12 117 44.00 119.70 113.90 5.80 7.66

2A 12-18 271 44.30 142.80 134.30 8.50 8,63 -
i

, ,,

2A 18-24 33 45,20 123.80 116.70 7.10 9,03
...... i .....

2A 24-30 25 45,80 120.40 113,20 7.20 9,65

2A 30-36 328 45.60 130.20 122.30 7,90 9.34
,, , , ........ ,....

2A 36-42 268 45.80 99.50 94.80 4.70 8.75
' "| i

2A 42-48 7A 45.60 85.70 82.70 3.00 7.48
_m , , , , ,

Average 8.24
,, ,, ,, ,,

2B 0-6 717 47.10 125,10 120.60 4.50 5.77
.......... ,,,,

2B 6-12 709 47,40 157.60 149,30 8,30 7.53

2B 12-18 710 47,70 140.00 131.80 8.20 8.88
.... ,

2B 18-24 706 47.30 139.70 131.00 8.70 9.42
, ,,,

2B 24-30 707 46.90 131.50 123.60 7,90 9.34

2B 30-36 712 48.00 126.70 120,'10 6.60 8.39
,,,, .... ,,

2B 36-42 713 47.60 113.20 107.30 5.90 8.99
.... : , , ,,

2A 42-48 700 48.10 93.70 90,20 3,50 7.68
,,

Average 8.25

2C 0-6 716 48.10 118.40 112.90 5,50 7.82
.... ,,,

2C 6-12 702 46.90 98.60 96.20 2.40 4.64
.......... ,, _,_ ..... __

2C 12-18 715 48.80 124,90 118.50 6.40 P,41
.... I i

2C 18-24 714 48.60 143.30 134.60 8.70 9.19
...... ,, ......

2C 24-30 703 47.30 126.50 118.90 7.60 9,60
. .......

2C 30-36 701 48.10 129.90 121.90 8.00 9.78

2C 36-42 705 48.00 116,50 109.90 6,60 9,64
,,

2C 42-48 704 47.40 69.20 67,50 1,70 7,80
,,,

Average 8.36
, ,

PSTgO.O0108.2
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Table 3. Amount of ExcavatedSoil Collected
at the End of Tests I and 2 in the

Animal IntrusionLysimeters.

Box Test Species Soil collected
number (L)

IA I Pocket mouse 22
IC I Ground squirrel 13.5

" 2B I Ground squirrel 11.5
2C I Pocket mouse 34

IA 2 Pocket gopher 22.5
IC 2 Pocket mouse 22.6
2A 2 Pocket gopher 157.5
2C 2 Pocket gopher 90

3.1 RESULTS

Informationcollected from the first treatment combinationusing pocket
mice and Townsend ground squirrelsindicatesthat the 1.8 in. of additional
precipitation,which was primarily appliedwith the rainulator,was removed
from the lysimetersthat contained burrows. The lysimeterswith animal
burrowsended up with soil moisturelevels almost identicalto the controls
(no additional precipitation). This is illustratedin Figure 5, which
compares a pocket mouse plot and a control plot that both received addi-
tional precipitationwith the rainulator. "Thepocket mouse plot started
with 16.55% moisture and ended up with 8.78% moisture (a net loss of 7.8%).
The control plot started with 14.78%moisture and ended up with 9.83%
(a net loss of 4.95%). The pocket mouse plot lost 3% more moisture than the
control.

Appendix A contains the soil-conductanceprobe data that were collected.
The graphs that have been generatedfrom these data are presented in
Appendix B.

3.2 SUMMARYOF TEST 1

Informationcollected from this first test (conductedduring the summer)
indicatesthatplots containing animals lost more water than did the control
plots that did not contain animals. Mechanisms that might account for this
includeevaporationloss caused by continuous soil turnover as a result of
burrowing activities,and moisture loss from open burrows, which allow some
air circulation.

11
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Figure 5. Soil Moisture Profilewith Rainulator.

_4.0 TEST 2

The second test,using three pocket gophers (ThomomystaTpoides) and one
Great Basin pocket mouse (Perognathusparvus), was started in mid-November
1988 (Figure 6). Only one pocket mouse was captured because of inclement
weather, so a pocket gopher was used instead. The lysimeters were again lined
with a 28-railplasticliner, filled with 6 to 8 in. of pea gravel, a
geotextile, and 4 ft of McGee Ranch soil. In this test, two access ports
per lysimeter were installedso that a hydroprobe could be used to take more
accurate soil moisture measurements. Soil moisture samples were collected
when the access tubes were installed (Table 4). Frozen soil conditions and
frozen water lines during this particular test prevented the addition of
supplementalwater. However, 4.14 in. of supplementalmoisture was added in
the form of natural precipitation (rain and snow) that, accordingto the
Hanford MeteorologicalStation, was 178% of normal by the end of March.

The lysimeterswere pulled out and disassembledin early April, The
excavated surface soil was collected andmeasured (Table 3) and the burrow
systems were excavatedand mapped. Soil moisture sampleswere again collected
at 6-in. intervals (Table5).

12
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Figure 6. Second Animal Intrusion Lysimeter Configuration,
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Table 4. Soil Moisture Samples Collected November 18, 1988, at the
Installation of the Hydroprobe in Test 2. (Sheet 1 of 4)

, , .... : ...........

Box Depth Can Tare Wet Dry Moisture Moisture
number (in,) number weight(g) weight (g) weight(g) (g) (%)

,,, , ....... ,,. , , , , , ,,,,

1A-11 2 234 44.90 165,20 151,80 13,40 11,14
, , _ , ,, ....

1A-11 6 226 45,30 181.60 168.80 12,80 9.39
........ , , ,,, i ,

1A-11 !:_ 65 45,50 172.40 159,30 13.10 10,32
l, ._ h , , I ,, ,

1A-11 18 708 47,40 197,90 183,50 14,40 9,57
...... ,.......... , ,, , , ,, ,,,

1A-11 24 86 43,80 168,90 157,90 11.00 8,79
.- , ,,,, ..... ,

1A-11 30 709 47.40 190.40 178,10 12.30 8,60
_, ,., ,, , ,,,,,,, ,, ,

1A-11 36 710 47,70 210,60 195,60 15.00 9,21
, ,,, b, ,, , ,i, i ....

' 1A-11 42 25 45,80 158,60 148.10 10,50 9,31
..... , • ' ,,, ,, |,,i

1A-11 48 716 48,10 224.80 209,20 15.60 8,83
, , _ ._..,,_ _. _., _ , .....,

Average 9,46
,,,, ,, .... t

1A-12 2 703 47,30 249.80 227,20 22.60 11,16
,, ....... ,,, _.

1A-12 6 702 46,90 247,30 227,40 19,90 9,93
,,,. , , =l,

1A-12 12 715 48.80 251.20 231.90 19,30 9,54
, ._ .... . .... _ ,

1A-12 18 706 47,30 207,20 193,30 13.90 8,69
,,, i, ,_,,

1A-12 24 713 47,60 175.40 164.40 11,00 8,61
.... t ,, '" ."1 '"

1A-12 30 274 45,30 148,80 14,1,10 7,70 7,44
, , .... ,,

1A-12 36 86 43,80 156,40 147,00 9.40 8,35
................

1A-12 42 277 45,40 170,20 158,90 11.30 9,05
, .......... , ..........

lA-12 48 25 45.80 186.80 175.30 11,50 8,16
.......

Average 8.99
.............

Total 9.23
Average
Box lA
.........

1B-13 2 11 46,40 167.70 153,80 13,90 11,46
......... L

1B-13 6 707 46,90 222,30 204,40 17.90 10,21
...................

1B-13 12 708 47,40 223,60 207',70 15,90 9,02
- i , • ....

1B-13 18 715 48,80 214,70 200,10 14,60 8,80
.............

1B-13 24 710 47,70 228.00 211.70 16,30 9,04
,,,..... , ....... , ....

1B-13 30 33 45,20 182.00 169,20 12.80 9,36
.... _ .........................

1B-13 36 124 45,60 165.40 154,60 10.80 9.02
.............

1B-13 42 328, 45.60 174,90 163,00 11.90 9,20

1B-13 48 700 48.10 237,30 220,90 16,40 8,67
, , _....

Average 9,42
P_TgIJ,0O I08-4
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Table 4. Soil Moisture Samples Collected November 18, 1988, at the
Installat on of the Hydroprobe in 'Fest 2. (Sheet 2 of 4)

, ..........

Box Depth Can Tare Wet Dry Moisture Moisture
number (in,) _umber weight(g) weight(g) weight(g) (g) (%)

1B-14 2 ......117 ' 44,00 175.40 161,50 13,90 10,58 '

1B-14 ' 6' 271 ....... 4'4',30 '186,10 176,30 9,130 6,91

.........1B-14 12 234 44,90..... 162,80 152170 10,16.... 8,57 .........

. 1B._14 '18 703 " 47,30 248.90 230,20 18170 9,28

lB.-1-4 24 ' 63 43,7C) 176.30 164,80 11,50 8,67

1B-14 30 73 43,80 190,50 180,90 ' 9 t50 6,54
# , _ - _

1B-14 36 33_} 45,40 ' 172.8() 16'2.20 10,60 8,32

iB-14 " 42 714 48,60 183,80 172,90 .... 10.90 8,06

1B-14 48 704 47,40" 204,30 189.90 14,40 9,i8 '
,,, ..... ,,,, , , , L .... :--_'_

Average 8,46
Total ......... 8,9_.

Average
Box 1B

1E-15 2 702 46.90 273,70 25(),4() 23,30 10,27

1C-15 6 105 46,00 " 158,90 149,50 .... 9.4'0 833

lC-15 12 11i 43,60 167.20 156,40 10.80 8,74

lc-is ....18 7A 45,60 ' 173,50 162.50 ' I"I",00 8,60
........... , , ,,

lC-15 24 706 47,30 227,80 211,50 16,30 9,03

1C-lS 30 173 ' 44,90 ...........155,20 144,70 10'.50 9,52

1C-15 36 709' 47,40 216,30 199.10 17.20 lq,18

" 1C-15 42 'i92 45,50 156.80 147,20 9.60 8,63

1E-15 48 ' 51 44.80 i77,10 165,10 12.00 9.07

' Average ....... 9. i'5
lC-i6 ' 2 10 .......45.40' 174.50 161,60 12.90 9,99 .......

1C-16 6 716 48,10 229,40 216,40 13.00 7,17

iC-16 1'2 712 48,'00 226,:70 ' 211.80 14,90 ' 8,34-

1C-16 "18 47 45.40 163,60 I, 15'3170 9.90 8.3'8:

lC:i6 24 329 45.30 166,70 156,40 10,30 8,48
.....

lC-16 30 701 48.10 219,80 204,50 15.30 8,91
..............

1C-16 36 717 " 47,10 242,40 223,9'0 18,50 9,47

lC-16 42 .....705 48.00 266.30 246,90 .... 19,40 8,89
...... ; ......... , ....

1C-16 48 713 47,60 248.30 229,30 19,00 9.47

_-Average ....... 8179

.... Total .......... 8,97
Average
Box IC

..............

PST90.OOIO8,4
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Table 4. Soil Moisture Samples Collected Novenlber 18, 1988, at the
Installation of the Hydroprobe in Test 2. (Sheet 2t of 4)

Box Depth Can Tare Wet Dry I_ oisture Moisture
number (In,) number weight (g) weight(g) weight(g) (g) (%)

- ,, , ,,, , ,,, ...... _ , ,,, ,,,, , , ,. ,, ,,,,

2A-21 2 26 46,20 143,20 132,3U i0,90 11,24
i ., , , , ...... , , .... , ....

2A-21 6 192 45,50 120,10 113,40 6.70 8.98
............... , ...... ,......

2A-21 12 275 46.00 132,70 125,50 7.20 8,30
J

........ i, 1 .......... , _

2A'21 i8 10 45,40 137,30 129,00 8,30 9,03
, i, , , ,.± ,,, ,,, , ,.._

2A-21 24 234 44,90 132,00 123,80 8,20 9,41
, , ,, |,,, t, ,, , , , i , ,, " ' ' ...... "' ' ' k

2A-21 30 703 47,30 127,20 120 30 6,90 - 8.'64
, , ,,,,, ,,, , . ,, , .... ,,._

2A-21 36 11 46.40 122,60 116,30 6,3C 8,27
- i,, ....... , , ,, , ,, 1 , , ,,,,,. , ,,,

2A-21 42 47 45,40 116,70 110.60 6,10 8,56
,,, ,,_ , , ,, ,, , , ,

2A-21 48 105 46,00 127,90 120,50 7.40 9.04
,.,....... - ..............

Average 9,05
,, , ,, • _ ..

2A-22 2 111 43,60 127,60 118,30 9,30 11,07

2A-22 6 333 45,40 123,20 118,40 4,80 6,17
,,, .... ,,, ,,,

2A-22 1'2 280 45,50 160,70 153,80 6.90 5.99
, ....... , - , _........ , ,,

2A-22 18 117 44.00 160.00 156,90 3,10 2,67
,, , .... , ......

2A-22 24 73 43,80 134.90 127,70 7,20 7,90
, , ,., p, ,.......

2A-22 30 299 45,60 125,80 118.50 7.30 9, 10
- j ..... , , .............. ,

2A-22 36 157 44,60 136,30 130,40 5,90 6,43
., . , ,........ _ .,. _ , . . ......

2A-22 42 329 45,30 127,20 119,80 7.40 9.04
,,,. -. , ........ .....

2A-22 48 146 45,70 128.30 121,60 6.70 8.11
, _ , ,.........

Average 7.39
.... ,,,

Total 8.22
Average
Box 2A

,,. , ..... , , ....

2B-23 2 9 45,80 139,80 129,30 10,50 11,17
', ,, ,' ,,i • . ,, ......... _ .......

2B-23 6 226 45,30 134.40 125,80 8.60 9.65
......

2B-23 12 710 47,70 167,30 156,40 10,90 9,11
. .... , , , , ,, ,, i ...... _ ,,,

2B-23 18 707 46,90 161.60 149,60 12,0'0 10,46
.... i .......... . ....... , - : .... ,,

2B-23 24 715 48.80 155,80 144.10 11,70 10.93
.... _...... , ..... i., ____ I ' J_

2B-23 30 25 45,80 128,50 120,30 8.20 9,92
.............

2B-23 36 277 45,40 0.00 0,00
_-- _ ..... _...............

2B-23 42 714 48,60 151,80 142.60 9,20 8,91
,...... _. ..... , ......

2B-23 48 51 44,80 124.70 117,60 7 10 8.89
........ . , . .........

.Average 8,78

P_Tg0.0010R.4
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Table 4. Soil Moisture Samples Collected November 18, 1988, at the
Insl:allat on of the Hydroprobe in Test 2. (Sheet 4 of 4)

........ ' ............... I ..... ' ........

Box Depth Can Tare Wet Dry Moisture Moisture
number (In,) number weight(g) weight(g) weight(g) (g) (%)

.... i, , , 1 ,,, , , , -

2B-24 2 271 44.30 138,00 127,10 10,90 11,63
..........,,. , ,. , ,, ,,,,

2B-24 6 7A 45,60 141,10 133,90 7,20 7,54
,.,, , ,,, ,,, , , i u , , ,.,, iL ......... ,

2B-24 12 63 43,70 124,10 120,20 3,90 4,85
............ ,, , 1..... ,, ._ .........

2B-24 18 173 44,90 114,40 107.70 6,70 9,64

2B-24 24 _2 45,70 127.70 119,30 8,40 10,24
,., , i,....... ., , L -- -

2B-24 30 712 48,00 182,10 170.20 11,90 8,87

2B.,24 36 65 45,50 123,20 116,30 6,90 8,88
, ,,,, l , , , _...m .... .-- . : ......

zB-24 42 33 45,20 147,40 138.80 8,60 8.41

2B-24 48 124 45,60 138,90 131.30 7,60 8.15
_ ......, . , ,, , ....

Average 8,69

Total ....... 8.74
Average
Box2B

............ ,

2C-25 ....2 705 47,30 185,00 172.10 12,90 9,37
, ,, , .......

2C-25 6 704 47,40 175,90 168,10 7,80 6,07
i ............ -,, , ..... , , ....

2C-25 12 700 48, 10 182,80 171,20 11,60 816"1
.......... ,, ... , ,.,, -- ........

2C-25 18 268 45,80 170.20 160.50 9,70 7,80
...._ -L_4

2C-25 24 117 44,00 153,10 143.00 10,10 9.26
.........

2C-25 30 714 48,60 153,00 144,20 8,80 8,43
....... , ............ i , ,,

2C-25 36 63 43.70 176,80 163,80 13,00 9,77
-.-_ i .........

2C-25 42 711 47,20 197,50 183,20 14,30 9,51
..... , .......

2C-25 48 704 47,40 217,60 201,20 16,40 9,64
,, : -

Average 8,72
.... , ......... , ....... --

2C-26 2 701 48, 10 173,90 162,60 11.30 8,98

" 2C-26 6 86 ....... 43.80 135,40 " 129,10 6.30 6,88'

.... 2-C:-26 12- 274' 45.30 122.90 ' 118,10 4,80 6119
q .......... ,,, ....... -- ....

2C-26 18 705 48,00 166,80 156.30 10.50 8,84

- 2%-26- - 24 713:47,60 153,00 144,30 8,70 8,25'

- 2C-26 _ 30 328 45,60 129,90 124,20 5,70 ....6176 '

2C-26 .....36 716 48.10 181,00 170.60' t0.40 ; 7,83

_ 2C-26 .... 42 717 47110 172,60 .....161,70 " 1_0,90 8,69
.... ., ...... - ...... ._ ......

-2C-26 .... 48 702 46,90 182.60 172.70 9,90 -7,30

....Average ............ 7175

Total 8.23
Average
Box 1C

P_ fgo.o010ii 4
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Table 5. Soil Moisture Samples Collected in April 1989 at
the End of 'rest 2. (Sheet i of 2)

...... , ,J .... , .... - .......... _....

Box Depth Can Tare Wet Dry Moisture Moisture
number (in,) number weight(g) weight(g) weight(g) (g) (%)

,,i, , , , ,i J,, ,,,, , , 1 , , .... , .... _ ,,,., ,, , ,.,

lA 0-6 709 0,00 0,00 0,00 0,00 ERR
-- , , . ..................., ....

lA 6-12 63 28,16 77,85 72.38 5,47 11,01
, , ,,,,,,, , ,, , , , i, , ,, i,,, L ,,,_ ,_: __ m,

lA 12-18 7a 29,61 68,25 63,87 4,38 11,34
- i,| , , , i ,, . ,,,,,. ,, ,

lA 18-24 47 29,67 86.76 80,85 5.91 10,35
,,,, ,,, , ,, , , ,, h i_--. ..........

lA 24-30 65 29,64 78,80 72.94 5,86 11,92
...... ,, , , .... ',,, . , ,,, L_ , ,

lA 30-36 51 29, t7 88,50 82.15 6,35 10,70
,, ,,,, i , , , ,., L... I'_ L,,,

lA 36-42 86 28,00 80,59 75,86 4.73 8,99

lA 42-48 117 27,63 94,82 88,91 5,91 8,80
--- - ,,, i, ...... ,,, , ,, ., r ,L

Average 10,44
,, ,,, , , -, j ,,,

1B 0-6 716 34.71 79.81 75.81 0,.00 8.87
i

1B 6-12 710 34,34 101,47 94,69 6,78 10.10
,., ,, ,, , , .,

1B 12-18 33 29,35 81,89 75,8,: 6,07 11,55

1B 18-2_ 715 35,59 93,92 87,65 6,27 10.75
,, L ........

1B 24-30 268 29,66 90.00 83.58 6,42 10,64
,, . ,, ....

1B 30-36 708 34,25 59.66 57,55 2.11 8.30
..... , , ,,,,, .... i

Average 10.04
,,, . i ,

1C 0-6 702 34, 14 94.00 88,20 5,80 9,69
, ,, ,.....,,. ,

1C 6-12 274 29,18 95.58 88,34 7.24 10,90

1C 12-18 700 34,80 95.16 87.25 7,91 13.10

1C 18-24 280 29,45 93,02 85,26 7.76 12.21
......

lC 24-30 312 29,55 89,77 82,62 7,15 11,87

1C 30-36 714 34,92 86.60 81 17 5,43 10,51
,..... , .... , ,.,.. .... ,,

1C 36-42 42 29,68 70,12 65,94 4.18 10,34
,.

1C 42-48 25 29,84 50,40 48,44 1,96 9,53
-- : . , , , ,

Average 11.02
-- ,,, ,,,, i ................. ..........

2A 0-6 11 29.85 75.76 71.41 4.35 9.48
.......... -: ...... ,,, , ,, . _--, =- ,.....

2A 6-12 712 34,80 102,50 95,48 7,02 10,37
...........

PSI'90.00108 S
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Table 5. Soil Moisture Samples Collected in April 1989 at
the End of Test 2. (Sheet 2 of 2)

....

Box Depth Can Tare Wet Dry Moisture Moisture
number (In,) number weight(g) weight(g) weight(g) (g) (%)

..... _,,i -- ,,,,;, ,, , ,, ,,,, ,, _ --- -

2A 12-18 333 29,44 79,55 73,45 6,10 12,17
........ ._ , , ,, ,. ...... , ....... ,, ,., ...... , ....

2A 18-24 271 29,78 91,15 82,66 8.49 13,83

, 2A 24-30 717 33.75 91.34 84,33 7,01 12,17
.......,, , i,, .,_ , , - - : --

2A 30-36 711 34.08 101.95 94.27 7,68 11,32
i, - , , , ,, ,, ','

2A 36-42 105 29.48 97,02 90,59 6,43 9,52f
j, , , , ,, , ,, . 1

2A 42-48 713 34,02 72.40 69.12 3,28 8,55
.......... _. :_ i,, .... ..-

Average 10,93
' |' _ ' ". , " '1 '..... - ' '-

2B 0-6 111 27,36 86.30 81.90 4.40 7.47
..... , .... . r J__ J ., , , ,, i ,,,

2B 6-12 192 29,04 98,79 91.33 7.46 10,70
____ .. , _ .... J i, ,, , , ,,,

2B 12-18 2, 30,16 91,25 83.64 7,61 12.46
_. ,,.,,. IJ, ;:__=i ,,i , h.,.

2B 18-24 701 34,61 92,71 85,23 7,48 12,87
, i, , , , ,........... _ .,_

2B 24-30 707 33,64 81,00 76.16 4.84 10,22
• ,, ..... , , i.,

2B 30-36 277 29,21 49,40 47.19 2.21 10,95
,,. , ....... _ .... ,, , _,,:=: ....

2B 36-42 226 29,18 72,65 68.67 3.98 9,16
__ , , . .... . ,._h ......

Average 10,54
..... ,, i ..... -- ,, , ,,,,lti , --

/

2C 0-6 146 29,94 87,85 82.83 5.02 ' 8.67
.......... _: ,_, j,_ -

2C 6-12 124 29.77 95,69 87.64 8,05 12,21

2C 12- 18 173 29.08 116,49 105.20 11.29 12,92
• , ,,, - _ , ,, ,_,_ ..... : --

2C 18-24 73 28,02 61,53 57.27 4,26 12,71
• ,, -- ,-.i, . -- --

2C 24-30 299 29,59 102,12 94.72 7.,40 10.20
,................... _ ..... :=_,.._ ,

2C 30-36 275 29,95 102.12 94.72 7 r.l.0 10,25
- ,,,,.::::: .....

2C 36-42 703 34,59 97,28 91.39 5_89 9.40
........ ,,,, .... .....

2C 42-48 329 29,43 80,85 76.05 4,80 9,33

. Average 10,71

la mound 706 34,16 259.85 239.76 2,0,09 8,90

........ " " ' i

lc mound 704 34,25 260,60 241.86 ....... 1"_'' --/ X _ _;7 _ 8 --

-- : _ -. , ...... . L,_, ....

2a mound 705 34,60 259,22 238.80 20,42 9,09
.............. , -- _ , -

2c mound 234 29,20 212.20 202.87 9.33 5,10

PST90.O0108,S
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4.1 RESULTS

No detailed statisticalanalysis of the hydroprobe data has been
conducted (AppendixC), but in general it appearsthat the soil moisture in
tiletop 2 ft was slightly greater in p'!lotswith animal burrows and that from
the 2-ft level down the control plots were wetter, lt was observed that
even in the winter time, and in particular in the pocket gopher burrows,
freshly excavated soil would dry out by the end of the day.

This test provided a good comparison of soil moisture comparisons under
natural precipitationconditions during the winter season. All six lysi-
meters had a net increase in soil moisture (Table6). The four lysimeters
that contained animals had an average gain of 2.71% soil moisture, whereas
the two control lysimeters had an average increase of 1.42% soil moisture.
The largest increases in soil moisture in all the lysimeters occurred from
18 to 30 in, with the 18-in. depth showing the most change. The least amount
of change in soil moisture occurred from the 42-in. to 48-in. depth. At tile
18-in. depth there was an average charlge of 3.78% soil moisture and at the

, 48-in. depth there was an average change of 0.38%. Figures 7 and 8 illustrate
this point by showing initial soil moisture conditions at the beginning and
at the end of Test 2 in two of the lysimeters. Other figures showing these
relationshipsare contained in Appendix D.

The amount of soil excavated varied considerablybetween lysimeters
(see Table 3). The pocket gopher in Box IA excavated 22.5 L of soil, while
the one in Box 2A excavated 157.5 L of soil, which is the highest amount
collectedthus far.

4.2 SUMMARYOF TEST 2

Informationcollected from the s=.condtest (conductedduring the winter)
indicatesthat the lysimeterscontaining animals gained more moisture than
the control plots. The greatest change in moisture gain occurred at the
18-in. depth. Very little change in moisture cortentoccurred from the 42.-to
48-in. depths. The hydroprobedata have yet to be analyzed.

20
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Table 6. Soil Moisture Profile Changes During
Test 2. (Sheet I of 2)

Box Depth Initial Ending Gain
number (in,) Species moisture moisture

(%) (%) (%)

lA 6 P. Gopher 9.66
,,

lA 12 9.93 11.01 1.08
....... , ,, ,

" lA 18 9.13 11.34 2,21
,,

lA 24 8.70 10.35 1.65
, ,,

lA 30 8.02 11.92 3.90
,,, .... _ ,,

lA 36 8.78 10.70 1.92

lA 42 9.18 8.99 -0.19

1A 48 8.49 8.80 0.31

Average 8.99 10.44 1.55
, _, ....... , ,

1B 6 Control 8.56 8.87 0.31

1B 12 8.79 10.10 1.31
,,, ,, ,,,, • ,

1B 18 9.04 11.55 2.51

1B 24 8.85 10.75 1.90
.... , ,,,

1B 30 7.95 10.64 2.69

1B 36 8.67 8.30 -0.37

1B 42 8.63

1B , 48 8.92

,Average 8.68 10.04 1.39
.............

1C 6 P. Mouse 7.75 9,69 1.94
, , ,

1C 12 8.54 10.90 2.36
.....

1C 18 8.49 13.10 4.61

lC 24 8.75 12.21 3.46

lC 30 9.21 11.87 2.66

lC 36 9.82 10.51 0,69
..... ,....

1C 42 8,76 10,34 1.58
,,.......

lC 48 9.27 9.53 0.26
,,

Average 8.82 11.02 2.20
PST9O-OO108.6
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Table 6. Soil Moisture Profile Changes During,
Test 2,. (Sheet 2 of 2)

Box Depth Initial Ending ' Gain
number (in) Species moisture moisture (%). (%) (%)_

....... ,,,

2A 6 P Gopher 7.57 9,48 1,91
p .... ,,, ,,,

2A 12 7.14 10.37 3.23
....... , ,, , _ • •

2A 18 5.85 12.17 6.32
, , , , ,

2A 24 8.65 13.83 5.18
, ,, ,....

2A 30 8,87 12.17 3.30
, _ ,. _ ,

2A 36 7.,_5 11.32 3.97
.... ,, , . ,, , i.... ,

2A 42 8,80 9,52 0.72
......

2A 48 8.57 8.55 -0.02

Average 7.85 10.93 3.08
,,, i,

2B 6 Control 8.59 7.47 - 1.12
, ..... .,

2B 12 6.98 10.70 3,72
, , ,i ,,

2B 18 10.05 12.46 2.41

2B 24 10.58 12.87 2.29

2B 30 9.39 10.22 0.83

2B 36
.,

2B 42 8.66 9,16 0.50
, _ , . i , , , _

2B 48
,. ,

Average 9.04 10.48 1.44
..........

2C 6 P. Gopher 6.47 8.67 2.20
..... ,,

2C ' 12 7.40 12.21 4.81
, ,,

. 2c 18 8.32  2192 460
....

2C 24 8.75 12.71 3.96
.............

2C 30 7.59 10,20 2,61
, ,, ,,

2C 36 8.80 10.25 1,45
,,,

2C 42 9.10 9,40 0.30
,,,,, , ....

2C 48 8.47 9,33 0,86
--_ _..........

Average 8.11 10.71 2,60

PST9O-OO108-6
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Figure 7. Soil Moisture Profile, of the Pocket Mouse.
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Figure 8. Soil Moisture Profile of the Pocket Gopher.
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Table A'I. Resistance Readings (Ohms) Taken May 12, 1988.

Depth Box Log Box Log Bux Log
(in.) 2A 2A 2B 2B 2C 2C

2.0 595000 5.8 2400000 6.4 22800 4.4
4,0 86900 4.9 2360000 6.4 25500 4.4
6.0 27900 4.4 19200 4.3 13800 4,1
B,O 16000 4.2 1520 3.2 13200 4,1
10.0 10600 4.0 7070 3.8 10700 4.0
12.0 8420 3.9 6570 3.8 8090 3.9
14.0 7970 3.9 6150 3.8 7360 3.9
16.0 8160 3.9 5900 3.8 6520 3.8
18.0 6520 3.8 6200 3.8 5610 3.7
20.0 5010 3.7 5710 3.8 5520 3.7
22.0 4880 3.7 4630 3.7 5750 3.8
24.0 5380 3.7 5380 3.7 5470 3.7
26.0 4450 3.6 5560 3.7 4690 3.7
28.0 4390 3.6 5380 3,7 11200 4.0
30.0 5280 3.7 6570 3.8 12300 4.1
32.0 6300 3.8 6620 3.8 3240 3.5
34.0 77801 3.9 6200 3.8 7240 3.9
36.0 7900 3.9 6520 3.8 6250 3.8
3B.0 7420 3.9 6950 3.8 5610 3.7
40.0 6730 3.8 6620 3.8 4690 3.7
42.0 5560 3.7 5330 3.7 4170 3.6
44.0 5470 3.7 5710 3.8 4020 3.6
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Table A-2. Resistance Readings (Ohms) Taken May 19, 1988,
v

Depth Box Log Box Log Box Log
(in.) IA IA IB IB lC IC

2.0 809000 5.9 1280000 6.1 ERR
4.0 ERR 1300000 6.1 ERR
6.0 ERR 417000 5.6 ERR
8.0 6950 3.8 423000 5.6 112000 5.0
10.0 15600 4.2 1890000 6.3 12100 4.1
12.0 17100 4.2 2180000 6.3 20100 4.3
14.0 12400 4.1 18800 4.3 82200 4.9
16.0 10200 4.0 8690 3.9 67300 4.8
18.0 6250 3.8 1090 3.0 6840 3.8
20.0 13100 4.1 69500 4.8 6900 3.8
22.0 ]3400 4.1 65700 4.8 9690 4.0
24.0 6620 3.8 ERR 10100 4.0
26.0 9250 4.0 ERR 8030 3.9
28.0 9110 4.0 6680 3.8 8420 3,9
30.0 6200 3.8 8350 3.9 8550 3.9
32.0 5190 3.7 11100 4.0 7600 3.9
34.0 34500 4.5 9110 4.0 6680 3.8
36.0 36100 4.6 889000 5.9 191000 5.3
38.0 10600 4.0 1120000 6.0 192000 5.3
40.0 11200 4,0 65200 4.8 1090000 6.0
42.0 7970 3.9 11000 4.0 1510000 6.2
44.0 718000 5.9 7720 3.9 ERR
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Table A-3. Resistance Readings (Ohms)Taken JLlly28, 1988
(Preratnulator),

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

. ,

2,0 288000 5.5 ERR 1440000 6.2
4.0 313000 5.5 109000 5.0 191000 5.3
6,0 256000 5.4 155000 5.2 149000 5.2
8,0 12800 4,1 186000 5.3 16200 4.2
10.0 23200 4,4 366000 5.6 16400 4.2
12,0 23200 4.4 370000 5,6 8760 3.9
14,0 18400 4.3 1,14000 5.1 21600 4.3
16,0 15100 4,2 25100 4.4 27100 4.4
18.0 7840 3.9 46300 4.7 18100 4.3
20.0 39200 4,6 134000 5,1 18600 4.3
22 0 38800 4,6 104000 5.0 1550000 6.2
24 0 9540 4,0 4500000 6,7 1510000 6,2
26 0 189000 5,3 4200000 6,6 11700 4.1
28 0 186000 5,3 16800 4.2 11300 4.1
30 0 10200 4.0 168000 5,2 17600 4.2
32 0 8220 3.9 203000 5,3 36100 4.6
34 0 222000 5.3 34900 4.5 24600 4.4
36 0 216000 5.3 143000 5,2 27400 4.4
38 0 13400 4.1 469000 5.7 42300 4.6
40 0 12500 4,1 ,316000 5.5 91800 5.0
42 0 8610 3,9 15500 4,2 947000 6.0
44 0 34500 4.5 11400 4.1 1240000 6.1
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Table A-4. Resistance Readings (Ohms) Taken July 28, 1988
(Prerainulator),

Depth Box Log Box Log Box Log
(in,) 2A 2A 2B 2B 2C 2C

2,0 3210000 6.5 220000 5,3 463000 5,7
4,0 41200 4.6 186000 5,3 165000 5.2
6,0 20300 4.3 86900 4.9 47500 4,7
8,0 13800 4.1 97700 5.0 25800 4.4
10,0 10800 4,0 70100 4.8 25300 4,4
12 0 9850 4,0 32000 4,5 17100 4.2
14 0 9390 4,0 31600 4.5 12600 4,1

]6 0 10000 4.0 26600 4.4 9920 4,0
18 0 8420 3.9 30000 4.5 8420 3.9
20 0 .5680 3,8 24100 4.4 8090 3.9
22 0 7240 3,9 16200 4,2 8550 3,9
24 0 7420 3.9 22000 4.3 7840 3,9
26 0 6840 3,8 22200 4,3 6790 3,8
28 0 8160 3,9 19600 4,3 14700 4.2
30 0 9180 4.0 20700 4,3 16400 4.2
32.0 9540 4.0 17500 4.2 9320 4,0
34.0 12900 4.1 18900 4.3 8760 3,9
36.0 14700 4.2 31000 4.5 8290 3.9
38.0 14900 4.2 33800 4,5 7900 3.9
40,0 12600 4.1 18900 4,3 6900 3,8
42.0 10200 4.0 9030 4.0 6200 3.8
44,0 10900 4,0 8160 3.9 5850 3.8
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Table A-5. Soil Resistance Readings (Ohms)Taken July 28, i988
. (2-HourPostrainulator).

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

2.0 20100 4.3 69500 4.8 226000 5.4
4.0 220000 5.3 34900 4,5 143000 5.2
6.0 216000 5.3 134000 5.1 96900 5.0
B.O 13700 4.1 205000 5.3 45700 4.7
I0.0 25100 4.4 397000 5.6 29400 4.5
12.0 25300 4.4 402000 5.6 26100 4.4
14.0 20100 4,3 122000 5,1 36100 4.6
16,0 16400 4.2 27100 4,4 28200 4.5
18,0 8550 3.9 73600 4,9 11700 4.1
20,0 46300 4.7 145000 5.2 12200 4.1
22,0 45700 4.7 114000 5,1 1030000 6.0
24,0 10300 4,0 4680000 6,7 992000 6,0
26.0 214000 5.3 4500000 6.7 19200 4.3
28.0 212000 5.3 17400 4.2 18800 4.3
30.0 10900 4.0 IgBO00 5.3 28500 4.5
32.0 8610 3.9 235000 5.4 22200 4.3
34.0 248000 5.4 37000 4.6 8820 3.9
36,,0 244000 5.4 157000 5.2 16900 4.2
38,0 13700 4.1 552000 5.7 16900 4,2

, 40.0 12900 4.1 341000 5.5 172000 5.2
42.0 9390 4.0 15600 4.2 212000 5.3
44.0 44500 4.6 13500 4.1 2090000 6.3
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Table A-6, Soil Resistance Readings (Ohms) Taken July 30, 1988
(48-HourPostrainulator),

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

2,0 96200 5 0 108000 5,0 428000 5,6
4,0 282000 5 5 102000 5,0 172000 5,2
6,0 248000 5 4 155000 5,2 88900 4,9
8.0 14400 4 2 186000 5,3 44500 4,6
10.0 ?6800 4 4 374000 5.6 30600 4.5
12,0 27.400 4 4 383000 5.6 28200 4.5
14.0 23200 4.4 120000 5.1 37400 4.6
16.0 19100 4.3 30300 4.5 29100 4.5
18.0 9620 4.0 81600 4.9 12400 4.1
20.0 74200 4.9 161000 5.2 12900 4.1
22.0 74700 4.9 128000 5.1 772000 5.9
24.0 11300 4.1 4530000 6.7 790000 5.9
26 0 226000 5.4 4240000 6.6 21000 4.3
28 0 220000 5.3 19200 4.3 19800 4.3
30 0 11800 4.1 214000 5.3 31000 4.5
32 0 9390 4.0 255000 5.4 24600 4.4
34 0 279000 5,4 41200 4.6 9710 4,0
36 0 274000 5,4 188000 5,3 18100 4,3
38 0 14400 4,2 657000 5,8 18100 4.3
40 0 13300 4,1 374000 5,6 198000 5.3
42 0 9770 4,0 18400 4,3 241000 5,4
44 0 42300 4,6 15100 4.2 3130000 6,5
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Table A-7. Resistance ReadIngs (Ohms) Taken August 2, 1988
(96-Hour Postrainulator),

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

_,._

2,0 106000 5 0 153000 5,2 392000 5.6
4,0 428000 5 6 130000 5,I 276000 5,4
6,0 379000 5 6 207000 5,3 119000 5.1
8,0 16200 4 2 239000 5,4 81600 4,9
10,0 29400 4 5 433000 5.6 34100 4,5
12,0 26700 4 4 445000 5,6 30000 4,5
14,0 25500 4,4 137000 5.1 39200 4,6
16,0 20700 4,3 32700 4.5 30000 4,5
18,0 10400 4,0 87600 4,9 13000 4,1
20,0 87600 4.9 175000 5.2 13500 4,1
22,0 85500 4,9 139000 5,1 152000 5,2
24,0 12100 4.1 3440000 6,5 889000 5 9
26.0 268000 5,4 3470000 6,5 23000 4 4
28.0 266000 5,4 20700 4.3 20500 4 3
30,0 12600 4.1 239000 5.4 33800 4 5
32.0 10100 4,0 282000 5,5 27100 4 4
34,0 267000 5,4 44500 4.6 10200 4 0
36.0 291000 5,5 205000 5.3 18900 4 3
38.0 15500 4.2 718000 5.9 19200 4 3
40,0 13900 4,1 397000 5.6 220000 5 3
42,0 9690 4,0 20800 4.3 271000 5 4
44.0 57100 4,8 14400 4,2 194000 5 3
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Table A-8. Resistance Readings (Ohms) Taken August 29, 1988
(Prerainulator),

Depth Box Log Box Log Box Log
(in.) IA IA IB 1B IC IC

2,0 291000 5,5 32X0000 6.5 3810000 6,6
4,0 615000 5,8 180000 5,3 1460000 6,2
6,0 495000 5,7 266000 5,4 138000 5,1
8,0 18400 4.3 258000 5,4 104000 5,0
I0.0 42800 4.6 463000 5,7 40700 4,6
12,0 72400 4.9 547000 5,7 36600 4,6
14,0 33400 4.5 _53000 5,2 42300 4,6
16,0 27400 4,4 37000 4.6 33400 4,5
18.0 12000 4.1 92500 5.0 15700 4.2
20,0 95400 5,0 I83000 5,3 17700 4,2
22,0 96200 5.0 [51000 5.2 4000000 6,6
24,0 13900 4,1 6360000 6,8 4120000 6,6
26,0 294000 5,5 6560000 6.8 32300 4,5
28,0 29X000 5,5 24400 4.4 29400 4,5
30.0 14900 4,2 239000 5.4 43900 4.6
32,0 12200 4,1 279000 5,4 33000 4.5
34,0 276000 5,4 74200 4.9 12200 4,1
36,0 276000 5,4 208000 5.3 23000 4,4
38.0 19900 4.3 797000 5,9 22600 4,4
40,0 18300 4.3 451000 5.7 244'000 5.4
42,0 12300 4,] 28200 4,5 310000 5.5
44,0 43300 4.6 18400 4.3 8280000 6.9
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Table A-9. Resistance Readings (Ohfns) Taken August 29, 1988
, (Prerainulator),

Depth Box Log Box Log Box Log
(In,) 2A 2A 2B 2B 2C 2C

2.0 6720000 6,8 3340(i)0 5,5 695000 5.B
4.0 79700 4.9 3000(i)0 5,5 153000 5.2
6,0 27900 4,4 117000 5.1 87600 4.9
8,0 18400 4,3 136000 5.1 80300 4.9_
I0,0 13900 4.1 985(i}0 5.0 26700 4.4
12.0 12600 4.1 724(i)0 4,9 23200 4.4
14.0 12200 4.1 81600 4,9 16100 4.2
16,0 12700 4.1 41200 4,6 12900 4.1
18.0 10700 4.0 44500 4.6 11200 4.0
20.0 8820 3.9 33800 4.5 10900 4.0
22.0 9690 4.0 23700 4.4 11200 4.0
24.0 10000 4.0 32000 4.5 10100 4,0
26.0 9390 4,0 32300 4.5 8610 3.9
28,0 10800 4,0 279(i}0 4.4 19600 4.3
30.0 11500 4,1 29400 4,5 21800 4.3
32,0 12000 4.1 25300 4.4 12600 4.1
34.0 16400 4,2 30000 4.5 11500 4.1
36.0 18600 4,3 66200 4,B 10400 4.0
38.0 18600 4.3 74200 4,9 10000 4.0

, 40,0 15100 4.2 27100 4.4 8820 3.9
42.0 11800 4.1 13000 4.1 8030 3.9
44,0 10600 4.0 12100 4,1 6950 3.8
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Table A-lO. Resistance Readings (Ohms) Taken August 30 1988
(2-Hour Postrainulator),

Depth Box Log Box Log Box Log
(in.) !A IA IB IB IC IC

2.0 32300 4.5 1'72000 5.2 947000 6.0
4.0 493000 5,7 133000 5.1 954000 6.0
6.0 451000 5.7 267000 5.4 161000 5.2
8.0 19900 4.3 294000 5.5 121000 5,1
10.0 47500 4.7 556000 5.7 44500 4.6
12.0 79700 _ 4.9 600000 5.8 38300 4.6
14.0 37400 4.6 161000 5.2 43900 4.6
16.0 30600 4.5 39200 4.6 34500 4.5
18.0 12500 4.1 97700 5.0 16400 4.2
20.0 100000 5.0 196000 5.3 18400 4,3
22,0 99900 5.0 1'59000 5.2 3640000_ 6.6
24.0 14300 4.2 6400000 6.8 3700000 6,6
26.0 320000 5.5 6610000 6.8 34500 4.5
28.0 316000 5.5 25500 4.4 31300 4.5
30.0 15200 4.2 266000 5.4 46300 4.7
32.0 12300 4.1 306000 5.5 34500 4.5
34.0 310000 5.5 78400 4.9 12300 4.1
36.0 306000 5.5 224000 5.4 23500 4.4
38.0 20700 4.3 816000 5.9 23500 4.4
40.0 18900 4.3 463000 5.7 274000 5.4
42.0 12600 4.1 30000 4.5 341000 5.5
44.0 67300 4.8 19200 4.3 4240000 6.6
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Table A-11. Resistance Readings (Ohms) Taken September I, 1988
(48-Hour Postrainul ator).

Depth Box Log Box. Log Box Log
(in.) IA IA IB IB IC IC

2.0 150000 5.2 357000 5.G 1390000 6.1
4,0 690000 5.8 226000 5.4 1180000 6.1
6.0 590000 5.8 320000 5,5 171000 5.2
8.0 21600 4.3 285000 5.5 128000 5.1 , _
10.0 51000 4.7 585000 5.8 83500 4,9
12.0 44500 4.6 630000 5.8 42800 4.6
14.0 34500 4.5 162000 5.2 74700 4.9
16.0 34900 4.5 43300 4.6 37400 4.6
18.0 13400 4.1 106000 5.0 18000 4.3
20.0 123000 5.1 214000 5.3 205001 4.3
22.0 122000 5.1 177000 5.2 2800000 6.4
24.0 15300 4.2 8720000 6.9 2820000 G.5
26.0 338000 5.5 9040000 7.0 40200 4.6
28.0 334000 5.5 28800 4.5 36600 4.6
30.0 16100 4.2 310000 5.5 86100 4.9
32.0 13000 4.1 357000 5.6 39200 4.6
34.0 349000 5.5 86900 4.9 13000 4.1
360 345000 5.5 253000 5.4 25800 4.4
38.0 22400 4.4 889000 5.9 25500 4.4

. 40.0 20300 4.3 489000 5.7 323000 5.5
42.0 12500 4.1 34500 4.5 407000 5.G
44.0 78400 4.9 21600 4.3 5040000 6.7
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Table A-12. Resistance Readings (Ohms) Taken September 10, 1988.

Depth Box Log Box Log Box Log
(in.) IA IA IB IB IC IC

2.0 157000 5.2 707000 5.8 1160000 6.1
4.0 695000 5.8 210000 5.3 1050000 6.0
6.0 600000 5.8 327000 5.5 159000 5.2
8.0 21000 4.3 282000 5.5 120000 5.1
10.0 51000 4.7 566000 508 80900 4.9
12.0 47500 4.7 610000 5.8 43300 4.6
14.0 36600 4.6 167000 5.2 76000 4.9
16.0 33800 4.5 41700 4.6 37400 4°6
18.0 13200 4.! 102000 5.0 18300 4.3
20.0 112000 5.0 205000 5.3 21600 4.3
22.0 112000 5.0 169000 5.2 4500000 6.7:
24.0 15200 4.2 6960000 6.8 4560000 6.7
26.0 334000 5.5 7200000 6.9 42800 4.6
28.0 330000 5.5 29400 4.5 41200 4.6
30.0 16100 4 2 268000 5.4 91100 5.0
32.0 12900 4.1 316000 5.5 40700 4.6
34.0 285000 5.5 85500 4 9 13300 4.1
36.0 285000 5.5 230000 5.4 25300 4.4
38.0 22400 4.4 876000 5.9 25800 4.4
40.0 20800 4:3 495000 5.7 294000 5.5
42.0 13600 4.1 36100 4.6 370000 5.6 "
44.0 78400 4.9 21800 4.3 7320000 6.9
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Table A-13. Resistance Readings (Ohms) Taken September 19, 1988.

Depth Box Log BoX Log Box Log
(in.) IA IA IB IB IC IC

2.0 139000 5.1 199000 5.3 701000 5.8
4.0 423000 5.6 282000 5,5 673000 5.8
6.0 320000 5.5 463000 5.7 216000 5.3
8.0 27100 4.4 379000 5.6 159000 5.2
10.0 99200 5.0 760000 5.9 106000 5.0
12.0 89600 5.0 816000 5.9 100000 5.0
14.0 73000 4.9 203000 5.3 102000 50
16.0 44500 4.6 86900 4,9 78400 4.9
18.0 16500 4.2 130000 5.1 23500 4.4
20.0 210000 5.3 258000 5,4 28500 4.5
22.0 207000 5.3 216000 5.3 3720000 6.6
24.0 18600 4.3 7010000 6.8 3780000 6.6
26.0 248000 5.4 7320000 6.9 100000 5.0
28.0 246000 5.4 39200 4,6 103000 5.0
30.0 20500 4.3 407000 5.6 130000 5.1
32.0 16000 4.2 475000 5.7 89600 5.0
34.0 266000 5.4 105000 5.0 16900 4.2 -

360 268000 5.4 303000 5.5 34500 4.5
38.0 29100 4.5 939000 6.0 33800 4.5
40.0 26800 4.4 701000 5.8 306000 5.5
42.0 17700 4.2 77200 4.9 353000 5.5
44.0 96900 5.0 30600 4.5 4200000 6.6

-
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Table A-14. Resistance Readings (Ohms) Taken September 19, 1988.

Depth Box Log Box Log Box Log
(in.) 2A 2A 2B 28 2C 2C

2.0 279000 5.4 255000 5.4 267000 5.4
4.0 95400 5.0 338000 5.5 201000 5.3
6.0 38300 4.6 178000 5.3 92500 5.0
8.0 26600 4.4 205000 5.3 83500 4.9
10.0 20300 4.3 144000 5.2 84800 4.9
12.0 18100 4.3 104000 5,0 34500 4.5
14.0 ]7700 4.2 121000 5.1 23000 4.4
16.0 18400 4.3 105000 5.0 18300 4.3
18.0 15600 4.2 96900 5.0 15700 4.2
20.0 12700 4.1 76000 4.9 15600 4.2
22.0 13600 4.1 34100 4.5 16000 4.2
24.0 14300 4.2 46900 4.7 ]3900 4.1
26.0 13200 4.1 47500 4.7 11800 4.1
28.0 14700 4.2 40700 4.6 29100 4.5
30.0 15000 4.2 41700 4.6 32300 4.5
32.0 15500 4.2 38800 4.6 17100 4.2
34.0 21800 4.3 74700 4,9 I'5700 4.2
36.0 24800 4.4 98500 5,0 14100 4.1
38.0 24400 4.4 108000 5.0 13500 4.1
40,0 19600 4.3 42300 4,6 12000 4.1 •
42.0 15200 4.2 19600 4.3 10900 4.0
44,0 15600 4.2 19200 4.3 9770 4.0
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Table A-15. ResistanceReadings (Ohms) Taken September 21, 1988,

Depth Box Log Box Log Box Log
(in,) IA IA IB ]B IC IC

2.0 169000 5,2 175000 5.2 1740000 6.2
4.0 918000 6.0 330000 5.5 1620000 6.2
6.0 803000 5.9 580000 5.8 230000 5.4
8.0 29100 4.5 397000 5.6 175000 5.2
10.0 1,24000 5.1 835000 5.9 120000 5.1
12_0 116000 5.1 889000 5.9 109000 5.0
14.0 87600 4.9 216000 5.3 106000 5.0
16.0 85500 4.9 93200 5.0 79700 4.9
18.0 17400 4.2 139000 5.1 24600 4.4
20.0 263000 5.4 267000 5.4 30600 4.5
22.0 255000 5.4 248000 5.4 3310000 6.5
24.0 19800 4.3 9480000 7.0 3310000 6.5
26.0 736000 5.9 9930000 7.0 110000 5.0
28.0 760000 5.9 43300 4.6 115000 5.1
30.0 21600 4.3 457000 5.7 140000 5.1
32.0 16800 4.2 600000 5.8 96200 5.0
34.0 439000 5.6 113000 5.1 18000 4.3
36,0 433000 5,6 334000 5.5 35700 4.6
38.0 31000 4.5 1210000 6oi 35300 4.5
40.0 28800 4.5 718000 5.9 353000 5.5

, 42.0 18400 4,3 85500 4.9 463000 5.7
44,0 80300 4.9 31600 4.5 4040000 6.6
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Table A-16. Resistance Readings (Ohms) Taken September 21, 1988.

Depth Box Log Box Log Box Log
(in,) 2A 2A 2B 2B 2C 2C

2.0 261000 5.4 31,6000 5.5 210000 5.3
4.0 112000 5.0 412000 5.6 244000 5.4
6.0 42800 4.6 212000 5.3 110000 5.0
8.0 29400 4.5 235000 5.4 97700 5.0
10.0 22200 4.3 156000 5.2 95400 5.0
12.0 19600 4.3 112000 5.0 37900 4.6
14.0 19100 4.3 134000 5.1 24600 4.4
16.0 19900 4.3 121000 5.1 19200 4.3
18.0 16700 4.2 108000 5.0 16500 4.2
20.0 13500 4.1 80900 4.9 16400 4.2
22.0 14500 4.2 37400 4.6 16800 4.2
24.0 15100 4.2 79000 4.9 14600 4.2
26.0 14000 4.1 82900 4.9 12200 4.1
28'.0 15700 4.2 43900 4.6 32000 4.5
30.0 16100 4.2 45100 4.7 35700 4.6
32.0 16500 4.2 42800 4.6 17800 4.3
34.0 23200 4.4 83500 4_9 16700 4.2
36.0 26600 4.4 109000 5.0 15000 4.2
38.0 26300 4.4 118000 5.1 14000 4.1
40.0 2]400 4.3 46300 4.7 12500 4.1
42.0 16800 4.2 20700 4.3 11300 4.1
44.0 15700 4.2 _ 19800 4.3 10200 4.0
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Table A-17. Resistance Readings (Ohms) Taken September30, 1988,

Depth Box Log Box Log Box Log
(in.) IA IA IB IB IC lC

2.0 268000 5.4 251000 5.4 1670000 6.2
4.0 889000 5.9 330000 5,5 1510000 6.2
6.0 742000 5.9 585000 5.8 228000 5.4
8.0 29400 4.5 397000 5,6 174000 5.2
10.0 129000 5.1 790000 5.9 122000 5.1
12.0 123000 5.1 855000 5.9 112000 5.0
14.0 97700 5.0 210000 5.3 108000 5.0
16.0 91800 5.0 94700 5.0 79700 4.9
18.0 17700 4.2 143000 5.2 25800 4.4
20.0 246000 5.4 267000 5.4 32700 4.5
22.0 237000 5.4 251000 5.4 3130000 6.5
24,0 20100 4.3 9560000 7.0 3110000 6.5
26.0 712000 5.9 9840000 7.0 117000 5.1
28.0 718000 5.9 46300 4,7 124000 5.1
30.0 22400 4.4 43300 4,6 151000 5.2
32.0 17500 4.2 489000 5,7 103000 5,0
34.0 402000 5.6 117000 5.1 19400 4.3
36.0 402000 5.6 330000 5.5 37900 4.6
38.0 32700 4.5 1310000 6.1 36100 4.6
40.0 30000 4.5 822000 5.9 345000 5.5

. 42.0 19100 4.3 91800 5.0 457000 5.7
44.0 68400 4.8 33400 ;.5 3260000 6.5
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Table A-IB. Resistance Readings (Ohms)Taken September 30, 1988,

Depth Box Log Box Log Box Log
(in,) 2A 2A 2B 2B 2C 2C

2,0 327000 5,5 349000 5.5 210000 5.3
4,0 111000 5.0 417000 5.6 244000 5,4
6.0 41200 4.6 214000 5,3 103000 5,0
8,0 28500 4.5 239000 5,4 91800 5.0
10,0 21600 4.3 160000 5.2 96900 5.0
12.0 19200 4.3 115000 5.1 38800 4,6
14.0 19100 4,3 140000 5.1 25300 4.4
16,0 20100 4.3 127000 5.1 19800 4,3
18,0 16900 4.2 114000 5.1 16900 4.2
20,0 13800 4.1 85500 4.9 17100 4.2
22.0 15000 4.2 40700 4.6 17500 4.2
24.0 15700 4.2 84800 4.9 15200 4,2
26.0 14600 4.2 88200 4,9 12800 4.1
28.0 16200 4.2 78400 4,9 34500 4.5
30,0 16700 4.2 76600 4.9 38800 4.6
32,0 17100 4.Z 46900 4.7 18800 4.3
34.0 23900 4.4 92500 5.0 17500 4,2
36.0 27400 4.4 120000 5.1 15700 4.2
38.0 27100 4.4 124000 5.1 14700 4.2
40.0 22000 4.3 72400 4.9 13100 4,1
42.0 17100 4.2 23500 4.4 11900 4.1
44.0 16200 4.2 22200 4.3 10600 4,0
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L

TableA-19. ResistanceReadings(Ohms)l'akenOctober3, 1988
, (4-HourPostrainulator),

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

2,0 31000 4,5 73600 4,9 1210000 6,i
4,0 402000 5,6 90300 5,0 1130000 6,1
6,0 383000 5,6 224000 5,4 203000 5,3
8,0 26100 4.4 285000 5,5 167000 5,2
10,0 121000 5,1 712N00 5.9 114000 5.1
12,0 I17000 5,I 778000 5,9 106000 5,0
14.0 94700 5,0 199000 5,3 102000 5.0
16.0 88200 4.9 89600 5.0 76600 4.9
IB.O 16800 4,2 133000 5.1 24100 4.4
20.0 212000 5,3 274000 5,4 30600 4,5
22.0 207000 5.3 232000 5,4 ERR
24,0 19100 4.3 8120000 6.9 ERR
26.0 566000 5,8 7570000 6,9 112000 5,0
28,0 502000 5.7 43300 4.6 117000 5,1
30.0 21200 4,3 357000 5,6 139000 5.1
32,0 16700 4.2 407000 5,6 97700 5.0
34,0 357000 5,6 111000 5,0 18800 4.3
36,0 366000 5.6 300000 5.5 35300 4,5
38,0 30300 4,5 1180000 6.1 34100 4,5

. 40.0 27900 4,4 784000 5.9 285000 5,5
42,0 18800 4,3 86100 4,9 379000 5,6
44,0 101000 5,0 33000 4.5 7320000 6,9
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Tab'leA-20, Resistance Readings (Ohms) Taken October 4, 1988
(24-Hour Postrainulator),

Depth Box Log Box Log Box Log
(in,) IA IA IB IB IC IC

2,0 106000 5,0 III000 5,0 1450000 6,2
4,0 668000 5,8 160000 5,2 1310000 6.1
6,0 615000 5,8 300000 5.5 224000 5.4
8,0 27400 4,4 303000 5,5 177000 5.2
10,0 127000 5,1 718000 5,9 116000 5,1
12,0 124000 5,1 772000 5,9 106000 5,0
14,0 99200 5.0 198000 5.3 102000 5.0
16.0 92500 5,0 90300 5.0 48200 4.7
18.0 16800 4.2 13300 4.] 23200 4.4
20 0 212000 5,3 274000 5.4 30000 4,5
22 0 207000 5.3 230000 5,4 8960000 7,0
24 0 19100 4,3 9560000 7,0 8410000 6.9
26 0 561000 5,7 ERR 112000 5,0
28 0 502000 5,7 43300 4,6 118000 5,1
30 0 21200 4,3 357000 5.6 144000 5,2
32.0 16500 4,2 402000 5,6 98500 5,0
34,0 370000 5,6 108000 5,0 18800 4,3
36.0 379000 5,6 310000 5.5 34900 4.5
38,0 30300 4.5 1180000 6,1 33400 4,5
40,0 27900 4,4 790000 5,9 291000 5.5
42,0 18600 4.3 88200 4.9 383000 5.6
44.0 76600 4.9 32300 4.5 7250000 6,9
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Soil Moisture Profile
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TABLE BUMMARYOF HYDROPROBERE,,ICJINQSDURINB rEBT #2

NOV18 DEC8 JAN5 JAN31 HARIO MAR20 MAR28 APRT APRI_

BOX Ik PO DEPTH

PROBE11 5 3591 3243 3197 2158 3531 2969 2963 2003 246l

11 4782 4091 4896 4283 8223 7529 6668 5394 5127

17 4589 4194 4467 4447 7692 7428 7110 5750 5358

, 23 4556 4537 4942 4519 6101 ?363 7070 6406 6181

29 6622 4371 4647 4465 4598 5940 6193 6097 6338

35 6704 4421 4719 4594 4689 4878 5207 5365 5625

BOX lA PG DEPTH

PROBE12 5 3750 2185 3?'30 1764 5172 2857 3746 2740 2780

11 4550 4365 6766 4326 9032 8014 70'10 5942 5490

17 4486 4314 4291 4348 8826 8379 7542 6896 6462

23 4208 4254 4456 4331 ?379 7669 7505 7001 6601

29 4050 4155 4327 4318 5672 6236 6213 6266 6234

35 4229 4412 4285 4179 6668 47'31 4996 5209 5403

BOXlA PQ DEPTH

AVERAGE 5 3671 2714 3663 1961 4352 2913 3345 2372 2624

11 4666 4228 4831 4305 8628 T?'82 6839 5668 5309

17 4538 4254 4379 4398 8259 7904 7326 6323 5910

23 4382 4396 4699 4425 6740 7516 7288 6704 6391

29 4336 4263 4487 4392 5135 6088 6203 6172 6286

35 4467 4417 4502 4387 4579 4805 5102 5287 5516

BOX18 CO DEPTH

PROBE13 5 392? 2610 3364 3007 4793 2793 3864 2647 2575

11 4759 4673 5123 4659 9?72 8513 7517 6333 5806

17 6695 4645 4964 4674 9689 8Z153 8164 7105 6806

23 66?'9 4795 4996 4?39 9890 9051 8583 78_1 7476

29 4762 6767 5035 6822 9961 8710 8198 7546 7360

35 4934 4890 5169 48'/3 6060 7146 7297 7150 6899

BOX18 CO DEPTH

PROBE14 5 3319 1_>8 2991 1754 5850 4302 3887 3232 2632

11 4194 3899 4382 6148 6586 6713 6135 5276 5020

17 4660 4435 4792 4643 5133 5663 5957 5983 5933

23 6620 4701 4_62 4501 4736 4766 5291 5681 5595

29 4386 6379 4374 4280 4388 4384 4568 4593 4838

35 4626 6803 4839 4870 4973 4?'93 4781 4776 4925

C"I
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IIOXIB CO D_PTII

AVERAQ_ 5 3621 2239 3178 2381 9322 3548 3876 2940 2604

11 4477 4286 47_3 4404 8179 7613 6826 5805 5413

17 4678 4540 4878 4699 7411 7258 7051 6544 6370

23 4650 4748 4929 4620 7313 6909 6937 6756 6536

29 4574 4563 4705 4551 7175 6547 6383 6070 6089

35 4780 4847 5004 4872 5517 5970 6039 5963 5912

f

BOX1Q PM DEPTH

PROBE15 5 2858 3_13 3348 2641 5987 3874 4718 3321 1&78

11 4424 4537 46?0 4581 9148 8141 74?'7 6077 5208

17 4271 4298 4510 4492 8339 8239 7468 6616 6258

23 4652 4362 4404 4383 5369 7059 7060 6561 6444

29 4442 4562 4604 4503 4696 6142 6563 6220 6196

35 4772 4920 4987 4680 5009 5091 5595 5683 5716

BOX IC PM DEPTH

PROIIE16 5 3019 3163 3194 2674 ;740 3601 3288 2593 2862

11 4257 4204 4190 4041 8184 7442 6622 5920 5690

17 4685 4648 4610 4448 7895 8130 7558 7257 7036

23 4657 4597 4702 4698 5446 7030 7113 6775 6600

29 4569 4555 4722 4557 4586 5352 5711 5939 6080

35 4753 4808 4589 4642 4739 4567 4836 5188 5313

BOX 1C PM DEP'rtt

AVERAQE 5 2939 3338 3271 2658 6364 3738 4003 2957 2270

1! 4341 4371 4430 4311 8666 7792 7050 5999 5449

17 4478 4473 4560 4470 8117 8185 7513 6937 6647

Z3 4655 4480 4553 4541 5408 7045 7087 6668 6522

29 4506 4559 4663 4530 4641 5747 6137 6080 6138

35 4763 4864 4788 4661 4874 4829 5216 5436 5515

NOV18 DEC8 JAN5 JAN31 MARIO MAR20 MAR28 APR7 APR12

BOX 2A PQ DEPTH

PROBE 21 5 2363 3208 4357 2141 4798 3349 3397 3176 1742

11 4178 4058 4183 4150 8238 7379 6586 5744 4845

17 4351 4454 4394 4326 7526 7562 7122 6458 6316

23 4690 4575 4375 4561 5271 6874 6758 6547 6643

29 4614 4491 4101 4401 4778 5462 5976 6114 6187 "

35 4337 4412 4234 4496 4730 4690 4990 5362 5413

C"2
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OOX2A PQ DEPTH

PROBE22 5 2952 1879 2769 2524 8133 5963 $366 3683 3763

11 3250 2803 2945 2975 8225 7315 6291 5435 493_

17 3213 2984 2896 3022 6120 6215 5724 5354 _190

23 4076 3963 3973 4000 4_92 4F73 S049 $437 5499

29 4631 4212 4465 4409 4520 4525 5047 5298 5454

35 4386 3961 4094 4112 4231 4425 4382 4529 46J.16

BOX 2A PO DEPTtl

' AVERAO_ 5 2658 2544 3563 2333 6466 4656 4382 3430 27_3

11 3714 3431 3564 3563 8232 7347 6439 5590 4890

17 3782 3719 3645 3674 68_3 6889 6423 5906 5'/_13

23 4383 4269 4174 4281 4832 5824 5904 5992 6071

29 4623 4352 4283 h405 4649 4994 5512 5706 5821

35 4362 4187 4164 4304 4481 4558 4686 4946 5050

BOX _B CO DEPTH

PROBE 23 5 4085 4195 4360 4040 5440 4452 5612 4096 3696

11 4862 5065 5595 5388 9590 8484 7733 6825 6526

17 5220 5133 5549 _291 8767 B442 8002 7366 7002

23 5109 5028 5169 5046 6288 77'44 7408 7126 6858

29 4747 4999 5002 4947 5322 6813 7038 6912 6793

35 5140 5275 5121 5047 _199 5976 6697 6708 6820

BOX 2B CO DEPTH

PROBE 24 5 3691 3652 3301 ' 2679 7177 3520 5206 3329 3218

11 4007 4148 4479 4349 10351 8843 7633 6811 6556

17 4_17 4750 4831 4704 11419 9418 8466 7950 7596

23 5014 5140 5430 5010 8301 8502 8054 7707 7620

29 4612 4694 4669 47"52 6336 6600 6739 6673 6615

35 4932 4897 4696 4748 5394 5101 5369 5913 5886

BOX 2B CO DEPTH

AVERAGE 5 3888 3924 3831 3360 6309 3986 5409 3713 3457

11 4435 4607 5037 4869 9971 8664 7683 6818 6541

IT 5034 4942 5190 4998 10093 8930 8234 7658 7"299

23 5062 5084 5300 5028 7295 8123 7731 7417 7239

29 4680 4847 4836 4850 5829 6707 6889 6793 6704

35 5036 5086 4909 4898 5297 5539 6033 6311 6353
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BOX2_ PQ DEPTIt

PROBE25 5 2695 2646 3611 3091 5727 4472 3558 3414 2183

11 3977 4099 4130 4051 7232 7285 6687 5_;5 5603

17 4172 4123 4272 3988 5428 7076 6976 6719 6712

23 4598 4361 4542 4385 4407 5680 6302 6375 6335

29 4435 4366 4657 4418 4550 4657 5252 5_77 5785

35 4598 4705 4813 477_ 4824 4835 4914 5284 5407

#

BOX 2C PO DEPTH

PROBE 26 5 2636 2539 2041 1315 5064 3134 3884 2401 2_94

11 3370 3293 3384 3037 7419 6801 6350 5504 5517

17 4084 3984 3713 3708 5702 6969 6897 6775 6581

23 4204 4319 4167 4218 4490 5501 6214 6610 6585

29 3614 3770 3610 3667 3702 3792 4384 4979 5354

35 3810 3904 3988 3993 4082 4095 4106 421T 4456

BOX 2C PO DEPI'H

AVERAQE 5 2666 2593 3226 2203 5396 3803 3721 2908 2389

11 3674 3696 3757 3544 T326 7043 6519 5750 5560

17 4128 4054 3993 3848 5565 7023 6g37 674T 6647

23 4401 4340 4355 4302 4449 5591 6258 6493 6460

29 4025 4068 4134 4043 4126 4225 4818 5278 5570

35 4204 4305 4401 4384 4453 4465 4510 4751 4932
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,Soil Moisture Profile (2nd test)
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Soil Moisture Profile (2hd test)
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Soil Moisture Profile (2nd test)
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Soil Moisture Profile (2nd test)
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Soil Moisture Profile (2nd test)
November 1988 to April 1989 (36-42 in.)
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Soil Moisture Profile (2nd test)
November 1988 to April 1989 (42-,48 in.)
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Soil Moisture Profile
April 1989 (end 2nd test)
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Soil Moisture Profile
April 1989 (end 2nd test)
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Soil Moisture Profile
April 1989 (end 2nd test)
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Soil Moisture Profile
April 1989 (end 2nd test)

i i i i

14

12

10

g

.__
0 6 -

4 - o PocketGopher lA .
n PocketGopher2A

2 - = PocketGopher2C

0-- I . I I I I I
6 12 18 24 30 36 42 48

Depth (in.) R9007076.18

D-8



4

WHC-EP-0299

Soil Moisture Profile
April 1989 (end 2nd test)
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