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1.0 INTRODUCTION

EBA Engineering Consultants Ltd. (EBA) was retained by the Government of
Yukon, Department of Community & Transportation Services (YIG) to install
and monitor temperature recording instrumentation beneath a road surface
test section in Dawson City, Yukon. The project originated in 1984
through a request from the City of Dawson to have bituminous surface
treatment (BST) placed throughout the streets of downtown Dawson. BST is
an asphaltic emulsion "chip seal” which provides an all-weather dust and
mud-free surface. The road surface colour characteristics are also
changed, and preliminary theoretical computer analyses using an assumed
albedo showed that an increase in the permafrost active layer would result
(see EBA report "A Study of the Effects of BST on Permafrost, Dawson City,
Yukon," EBA File 0201-3983, July, 1984). The recently installed buried
sewer and water system relies on permafrost stability, and therefore an
increase in the active layer would adversely affect these buried
utilities. The BST test section and instrumentation installation was
authorized by the YIG in June, 1985, under Service Contract number
S-5-1797. Reporting and data reduction was authorized in July, 1986 under

Service Contract number C-6-7439.

Z8 INSTRUMENTATION INSTALLATION

2.1 General

The ground temperature cables were installed beneath the proposed test
section in Dawson during the first week of July, 1985. Within the
following week, the Yukon Government's BST Crew applied BST on the test
section. The extent of the test section and the thermistor cable

locations are shown on Figure 1.
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2.2 Thermistor Cables

A report detailing the thermistor cable installations was submitted
previously (1985-08-30), and a copy is included in Appendix A, for
reference. Photographs depicting the cable installations are included as
Plates 1 to 6. Subsequent to this original report submission, a Yukon
Government survey crew obtained elevations of the top of trenches, and on
the TBM used in the original installation. This data provided "as-built"
elevations for all the thermistor points, and was used in the resulting

analyses.

253 Data Logger

For the first year after instrumentation installation, data was recorded
manually by Public Works staff of the City of Dawson, using a switchbox
and multimeter. Whenever EBA personnel were in Dawson, additional
readings were also taken. The frequency of reading was initially
requested to be weekly, but this was subsequently reduced to monthly.
However, staff changes at the City of Dawson, combined with day-to-day
work requirements of the City personnel resulted in irregular and
infrequent readings. As the summer approached, it was concluded that a
automatic data recorder would be required if meaningful thermal

information beneath the test section was to be obtained.

A 21XL Micrologger (see Appendix B) rented from Campbell Scientific Canada
Corp. was installed by EBA and Campbell Scientific personnel during the
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PLATE 1: 1Installing vertical thermistor
cables on 4th Avenue near Church
Street (1985-07-04).

PLATE 2: Excavating trench for horizontal
thermistor cable installation at 4th
Avenue and Harper Street (1985-07-05)
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PLATE 3: General view of thermistor cable
leads and read-out box (Church St,
1985-07-05).

PLATE 4: Partially backfilled trench
showing compacted 1lifts (4th
Avenue and Harper St., 1985-07-05).
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PLATE 5: First lift of crushed gravel

compacted over thermistor cables
(Church St., 1985-07-05)

PLATE 6: Read-out box containing
thermistor cable plugs (4th
Avenue near Church St.,
1985-07-06).
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second week of June, 1986. The term of the rental contract was from June
to October 1986.

Figure 2 shows the location of the data logger and multiplexers. The
multiplexers (relays) were installed at each thermistor cable suite, and
transmitted temperature information to the data logger via overhead
cable. Arrangements were made with a local resident to attach the data
logger to a 110 volt AC power supply. This insured that the internal
batteries in the logger were always fully charged, and also that the

equipment and tape recorder were in a protected location.
3.0 | DATA COLLECTION AND REDUCTION

The data logger recorded date, time, temperatures from all thermistor
points on an hourly basis, and also recorded maximum and minimum
temperatures on each thermistor once per day. The data was recorded onto
magnetic cassette tapes which were changed monthly. These tapes were then
reduced using a cassette interface board inserted into a Compaq portable

computer.

A1l of the data, including the initial readings taken manually, was copied
onto (several) floppy diskettes and then sorted and plotted using the

computer.

The data was initially reduced and sorted in EBA's Whitehorse office. The
diskettes were then sent to NRC in Ottawa (Harry Baker) who further sorted
the data and plotted it in graphical form using NRC's computer.

4.0 RESULTS

Typical raw data (from June 1986) is presented in Appendix B, followed by

the reduced version for one of the thermistor cables.

o=
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The following graphical summaries of the temperature results are also

included in Appendix C.

1. Temperature profiles (temperature vs time) for the 9 vertical
cables. Data plotted is the 5-day means for air temperature

and ground temperatures (Drawings C-1 to C-9).

Za Graphs indicating the location of the zero degree isotherm
(thaw depth). Data is grouped by test site (Drawings C-10 to
C-12).

3. Cross—sections showing the maximum recorded depths of thaw at
each site in 1985 and 1986 (Drawings C-13 to C-15).

4 Comparison of temperatures (1 m depth) under the centre of the

street at each test site (Drawing C-16).

These graphical plots represent a summary of the reduced data from all the
sites, and provide a comparison of the two BST surfaced sections with the
one non-BST area. A discussion of the data is presented in the following

section.
510 DISCUSSION

A large volume of temperature data was collected which basically shows
little difference in the ground temperature distribution among the three
sites. A summary of the maximum recorded soil temperatures for the entire

monitoring period is presented in Table 1.

The slight differences in maximum temperatures and thaw depth seem to be
related more to direction of exposure (aspect) thickness of various soil
layers (particularly peat) and soil moisture content (drier soils show

deeper thaw). These factors appear to outweigh the effect of BST on the

road surface.
0“

=




0201-4262 DAWSON BST REPCRT Page 10
FEBRUARY, 1987
TABLE 1
SUMMARY OF MAXTMUM RECORDED
SOIL TEMPERATURES AND THAW DEPTH
BST TEST SECTION
DAWSON CITY, YUKON
JUNE TO OCTOBER, 1986
CABLE BOREHOLE DEPTH ROAD TEMPERATURE MAX. THAW*
NUMBER NUMBER (m) LOCATION (°C) (SEPT., m)
BST FOURTH AVENUE
606 1.0 East +8
603 1.0 Middle +14 1.7 -2.1
609 4 1.0 West +13
BST CHURCH STREET
611 1.0 North +13
607 o Middle +16 1.9 -2.3
610 1.1 South +15
NON-BST FOURTH AND HARPER
605 0.8 Northeast +15
608 0.8 Middle +15 1.5 -1.9
604 0.8 Southwest +15
* Range of expected maximum thaw depth based on thermistor string

precision, isotherm interpretation and soil temperature gradient.

e
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The depth of thaw measured was less then projected in the original
computer modelling. This is due primarily to a higher actual albedo than
first predicted (probably 10 - 157 instead of 5%) and also that the actual
freezing and thawing indices for the monitoring period were lower than the
30 year normals published by the Atmospheric Environment Service. A
summary of the calculated and historical Freezing and Thawing Indices is
presented in Table 2, and Figure 3 presents the effects of different

albedos on depth of thaw in Dawson City.

TABLE 2

SUMMARY OF THAWING/FREEZING INDICES
DAWSON CITY, YUKON

PERIOD THAWING FREEZING
CELSIUS DEGREE-DAYS CELSIUS DEGREE-DAYS

April 1985 - Oct. 1985 1489 -
April 1986 - Oct. 1986 1658 -

April 1985 - Oct. 1986 - 3313

Normals (1931 - 1960) 1766 (Boyd, 1973) 3430 (Boyd, 1973)
Normals (1951 - 1980) 1800 (AES, 1982) 3623 (AES, 1982)
NOTE: The calculations of the freezing and thawing indices are

different between the two references above. Boyd (1973) in
summing the difference between the mean daily temperatures and
zero degrees during the freezing and thawing periods of the
year included the positive and the negative departures. The
AES (1983) normals treat the negative departures as zero

values.

=
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The data shows a negligible difference in permafrost thaw in the test
section due to BST application. The measured thaw is less than that
predicted in both the one-dimensional and two-dimensional models,
previously reported (EBA, 1984). It is therefore concluded that BST may
be safely applied to the streets of Dawson City, subject to the following

conditions:
1. White Channel gravel must be used as BST aggregate.
2 The BST surface must be kept clean (regular sweepings) so that

the reflectivity of the surface is similar to the test section
instrumented for the present study. Plates 7 & 8 show two
views of the BST and non-BST surfaces. It is imperative to
maintain the same surface colour as in the test section. The
photographs in fact show that the BST surface appears to be
lighter in colour than the surrounding gravel. This likely
reflects the addition of calcium chloride to the gravel

surface to control dust.

3. If all the City streets are to be covered in BST, the surface
cleaning may not be necessary; however, dirt will still be
tracked in from lanes, etc., and this must be monitored, with

streets cleaned accordingly.

4, Provision should also be made to reapply BST in areas of
excessive "bleeding" or potholes. It is imperative that the
surface colour and texture be the same as the test section, if

the test results are to be applicable.
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PLATES 7 & 8: Two views of the BST/non-

BST contact, showing the
difference in surface colour
(1986-07-12).
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Respectively Submitted,

J.R. Trimble, P. Eng.

Project Director

Office Manager

JRT/was




REFERENCES

Andersland, 0.B., and Anderson, D.M. (1978). Geotechnical
Engineering for Cold Regions. 566 p. McGraw-Hill, New York.

Atmospheric Environment Service (1982). Canadian Climate
Normals-Degree Days (1951-1980). Vol. 4, 210 p.

Boyd, D.W. (1973). Normal Freezing and Thawing Degree Days for
Canada (1931-1960). AES Publication - Env. Canada CLI4-73,
37 p.

EBA Engineering Consultants Ltd. (1983). Geothermal Performance -
Buried Utility System, Dawson, Yukon. Prepared for NRC, DBR.
(EBA File No: 101-2607).

EBA Engineering Consultants Ltd. (1984). A study of the Effects of
BST on Permafrost, Dawson City, Yukon. Prepared for the City
of Dawson (EBA File No: 0201-3983).

Hwang, C.T. (1976). Predictions and Observations on the Behavior of
a Warm Gas Pipeline on Permafrost. Canadian Geotechnical
Journal, V. 13(4) pp. 452-480.

Johnston, G.H. (ed) (1981). Permafrost Engineering, Design and
Construction. Associate Committee on Geotechnical Research,
NRC. 540 p. J. Wiley and Somns, Toronto.




APPENDIX A

1. Installation Report



A EARTH-SCIENCES

EBA Engincering Consultants Lid, LAM=  =om=ne

E. W. Brooker, President

D. W. Hayley, Vice President
L. A. Balanko

C. B. Dawley

C. T. Hwang

A. B. MacDonald

1985 08 30

Government of Yukon

Department of Community and
Transportation Services

P.0. Box 2703

Whitehorse, Yukon

Y1A 2C6

ATTENTION: Mr. M. Malinsky, P. Eng.
Project Engineer
Municipal Engineering Branch
Dear Sir:

Subject: Thermistor Installation Report
BST Test Section
Dawson City, Yukon
EBA File No. 0201-4262

This letter presents details of our thermistor cable installation under
the BST test section in Dawson City, Yukon. The intent of the
instrumentation program was to obtain comparative ground temperature data
from beneath the roads in areas with a BST surface and in areas without.
The data was deemed to be necessary so that a thorough evaluation of the
effects of BST on the underlying permafrost and buried sewer/water system
-could be determined.

A1l the ground temperature cables were installed between July 3 and 6,
1985, immediately prior to BST application on the test section.
Initially, the vertical cables were installed using a CME 750 drill
contracted from Midnight Sun Drilling of Whitehorse. A trench was then
excavated with a backhoe immediately adjacent to the boreholes, and the
horizontal cable was installed. All cables were backfilled with 19 mm
crushed gravel, and the bottom two 1ifts in the trenches were compacted
with a plate tamper. The leads from all the cables were channelled
through the trench to a common read out box. Arrangements were made with
the BST crew foreman to compact the top of the trenches.

3167-3rd AVENUE,WHITEHORSE,YUKON TERRITORY YIA1G4 TELEX 0388386 TELEPHONE(403)668-3068
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Mr. M. Malinsky, P. Eng.

In total, three instrumentation suites were installed -- each suite .
consisting of 4 cables (3 vertical and one horizontal). The locations are
shown on the attached Site Plan (Drawing No. 4262-1) and thermistor

details are shown on Drawing No. 4262-2. The borehole logs for the drill
holes are also attached, for your reference. The two suites in the BST
section were oriented north-south and east-west respectively, and the one
suite in the non-BST was oriented northeast - southwest.

Arrangements have been made with the City of Dawson to take regular
readings for us. It is our intention to analyze these over the winter and
next summer, at which time we will be able to report on our findings. I
have also requested assistance from the NRC, and I hope that they will be
able to supply us with an automatic data logger. They have indicated on
two previous occasions that no funds are available for contract research
at the time, however, I am hoping that they will be able to loan us the
data logger.

Finally, once the road surface survey data from your crew in Dawson has
been received, I will be able to determine accurate locations and
elevations for all the thermistor points. This information is necessary
to complete a proper analysis.

Please call me if further information is required.

Yours truly,

EBA Engineering Consultants Ltd.

/ o , ey )
A /42%'414‘21+f’ ¢;;27/»f£7 C:;
{/

J. Richard Trimble, P. Eng.
Senior Project Engineer
Whitehorse, Manager

JRT /was

Encl.

, A
E€BRA Englneering Consultants Ltd. "ﬁ
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DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262
= w BULK DENSITY (Mg/m3) 4
o e & | GROUND ICE 14 16 1.8 20 22
iy SOl DESCRIPTION = | DESCRIPTION MQISTURE CONTENT
: & 10 20 30 40 50
WHITE CHANNEL GRAVEL (GW) - NOT FROZEN ) ‘
20-mm crushed, sandy, *\\
5 white, dry ~]
| _'FRONT STREET PIT GRAVEL (GW) - \\
] sandy, some silt, occas- | ™
|, ional cobble & boulder, : {7 |
dark brown, damp, sub- / I |
i rounded to anqular - i
- -{SILT (PT) - peaty, organic . /———— :
- black, damp 5
T - moist to wet with depth FROZEN |
. : Nbn ' |
| SILT (OL) - sandy, dark grey, Nbe | l/
i moist to wet | /
= - sand is very fine . ' / ‘
i ] T 4 ; l
L B f/{ | o
. 3 il ‘ :
|GRAVEL (GW) - sandy, trace of Nbn /
1 silt, medium brown, moist|, / s
" 7 sub-rounded up to ¥
= =3 25 mm g : / — .
- 4 - coarser ==
- - - auger grinding on occa- ‘
a sional cobbles ]
: i é i
END OF HOLE L.7 m @ F
- 5 (Auger Refusal) ‘ t
| INote: Thermistor installed ’ |
L o to depth of 4.25 m {
| !
o EESR
] l |
| 1
!
] i
- |
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V- ==
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DAWSON BST TEST SECTION

DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST

0201-4262

o o0 BULK DENSITY (Mg/m3) a
-2 » 14 16 1
a < a GROUND ICE : 8 2.0 2.2
g CE) SOIL DESCRIPTION <§( DESCRIPTION MO}_ISTURE COEI{ENT
= 10 20 30 40 50

WHITE CHANNEL GRAVEL (GW) - NOT FROZEN !
- 20 mm crushed, sandy, i
B ‘xwhite, dry :
- -|[FRONT STREET PIT GRAVEL (GW) - | i
L sandy, some silt, occas- | |
L, jonal cobble & boulder, =5 e

dark brown, damp, sub- j \\g | |

K rounded to angular § \ """""

ISILT (PT) - peaty, organic, N E
At black, damp \\ :
. _|{SILT (ML) - (fine sand lenses FROZEN (-
_r throughout), grey, moist Nbn - N\ |
5 - / ! |

I

|
- - coarser i /:/ | i
] NN

i I
- 3 |GRAVEL (GW) - sandy, trace of Fi= ;

. silt, medium brown, moist) ' - -

sub-rounded up to 25 mm : }
= g i - i 1
= _1 i |

] - auger grinding on cobbles - 3 :::' T o
- 5 i

1 END OF HOLE 5.0 m : | i |

= (Auger Refusal) | _
] i
| |Note: Thermistor installed to |

B 1 depth of 4.6 m 1;
-
oA SFC. ELEVATION (m) DATE DRILLED 1985 07 04 BOREHOLE No.
2T
ebo COMPLETION DEPTH (m) 5.0 m| LOGGED BY MCP 2
DRILLING RIG CME 750 LOCATION 2 m NE of ctre, PAGE 1 OF 1
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DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262
- s BULK DENSITY (Mg/m3) a
- = | GROUND ICE 1.4 16 1.8 20 22
g g KR TR e § DESCRIPTION MOISTURE CONTENT
L2 —
@ 10 20 30 40 50
WHITE CHANNEL GRAVEL (GW) - NOT FROZEN
i _—ﬁ\ 20 mm crushed, sandy,
e ] white, dry o
L {FRONT STREET PIT GRAVEL (GW) -F4 ~
L 4 sandy, some silt, occasi- \\\
i o onal cobble & boulder, EBE= .
dark brown, damp, sub- ; \
1 __\ rounded to angular ] \
- SILT (PT) - peaty, organic,
- | \__black, damp FROZEN
| | SILT (ML) - fine sand lenses Nbn | \
k. o throughout |
[ - organic, black, moist P
7
A | L~
L ]
i i LA |
, | 1 !
- 3 7/ SAND AND SILT (ML) - trace of : ﬂ/ t
: gravel, fine grained, f
. medium brown, moist ' ‘/ ,
| 1/ |
b 1/ |
| 4 - , i i |
| | GRAVEL (GW) - sandy, trace of | |
] silt, medium brown, moistl__| __4/ 3‘-
sub-rounded up to 25 mm § i
C ] occasional cobble : —
5 END OF HOLE b7 m ]
B .
- I Note: Thermistor installed to
- depth of 4.5 m
- 6 -
— 7 -
oA SFC. ELEVATION (m) DATE DRILLED 1985 07 04 BOREHOLE No.
V. =
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DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262
- = il BULK DENSITY (Mg/m3) &
= £ = | GROUND ICE 14 16 18 20 22
e SRS RCK = | pESCRIPTION MOISTURE CONTENT
o= 7 ]
10 20 30 40 50
WHITE CHANNEL GRAVEL (GW) - NOT FROZEN | |
\ 20 mm crushed, sandy, | e L i 3
white, dry | ‘\f\\\\;\N
LFRONT STREET PIT GRAVEL (GW) - 1 - ‘\\\\\\\
sandy, some silt, occasi- ‘*ﬁ"—*“ﬁ>T~m~—~
onal cobble & bou]der ‘ :
dark brown, damp, sub- F L _
‘ rounded to anqular : f ‘ 11
PEAL - pieces of wood, : i ‘ _T
orqantc black, damp FROZEN | : T
SILT (OL) - organic black, Nbn ? I
" damp, trace of grey silt - : :
| bands j ,/7’ 5
1 \- fine sand lenses present, ‘ 1 1 P
| monst * : i P
SAND (SW) - silty, some gravel ; ‘ i
1 up to 10 mm @, medium : v i R
brown, moist to wet = 'é
| GRAVEL (GW) - sandy, some I ..
silt, medium brown, moist,
sub-rounded, up to 8 - N o
25 mm ¢ I T
1
END OF HOLE 4.8 m
(Auger Refusal) é g
Note: Thermistor installed é
to depth of 4.5 m :
% i
|
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DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262

= w BULK DENSITY (Mg/m3) a
[ ==
= oIL RIP a GROUND ICE 1.4 1.6 1.8 2.0 2.2
U E SOIL DESCRIPTION Z | DESCRIPTION MOISTURE CONTENT
= i ——e— |
10 20 30 40 50
WHITE CHANNEL GRAVEL (GW) - NOT FROZEN
B _——\\4?0 mm crushed, sandy,
=] white, dry
- -|FRONT STREET PIT GRAVEL (GW) -
L . sandy, some silt, 5
5 N ! !
. occasional cobble & RN z | ,
boulder, dark brown, damp, ‘\\ C |
g sub-rounded to anqular : i { ’
B 'kaAI (PT) - - organic, black, dry >\\ i ! 3
-  SILT - fine sand lenses through- | f F
L out, organic black, moist FROZEN LI | :
= 2 ] Nbe ‘\4\‘ i
- b |
SAND (SW) - silty, medium / g
] brown, moist | | /{ | |
[N | AN
N A
. L // |
L T |
. / |
- {GRAVEL (GW) - sandy, trace of Nbn ‘ /: -
- silt, medium brown, ‘ J |
S moist, sub-rounded up i | {
A to 25 mm @ i | |
L £ = ‘ i
¢ END OF HOLE 5.0 m ’ —— |
] (Auger Refusal) | :
L - i i |
= 6 = ‘
L. | Note: Thermistor installed
B to depth of 5.0 m
— 7 -
oA SFC. ELEVATION (m) DATE DRILLED 1985 07 Ok BOREHOLE No.
P o 5
eOO COMPLETION DEPTH (m) 5.0 pLOGGED BY MCP 5
DRILLING RIG CME 750 LOCATION12.4 m E of Harry|| PAGET1 OF 1

LB R NT LN TGN TR T GRS Oy LA STTLR TS W ST A0 7% YT
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DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST

0201-4262

DEPTH

(metres)

SOIL DESCRIPTION

SAMPLE

1.4 1.6

GROUND ICE

1.8 2

BULK DENSITY (Mg/m3) a
92

.0

DESCRIPTION

10 20

30 4

MOISTURE CONTENT
P e

0 50

W

= 1

ITE CHANNEL GRAVEL (GW) -

20 mm crushed, sandy,
white, dry '

NOT FROZEN

| FRONT STREET PIT GRAVEL (GW) -

sandy, some silt,
occasional cobble and
boulder, dark brown,
sub-rounded to angular

-0
m
_‘

(PT) - organic, black,
dry, some wood

|

L
wn
e
—

(OL) - fine sand lenses
throughout, organic
black with grey streaks,
damp to moist

FROZEN

Nbe

SAND

(SW) - fine, silty,
medium to dark brown to
organic black

silt lenses throughout

T
I

| GRAVEL (GW}-sandy, trace of sil

sub-rounded up to 20 mm
wet

SR
(a3

Vs

Nbn

Note:

END OF HOLE 5.2 m

Thermistor installed
to depth of 5.0 m

SFC. ELEVATION (m)

DATE DRILLED 1985 07 04

COMPLETION DEPTH (m)

Sl

LOGGED BY MCP

6

BOREHOLE No.

DRILLING RIG  CME 750

LOCATION15.2 m E of Harry

PAGE

1 OF

1

F s o s

....campbell's. fence on. bth Ave. . ... p..

67.8%



DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262

BULK DENSITY (Mg/m3) a

GROUND ICE 1.4 1.6 1.8 20 2
DESCRIPTION MOISTURE CONTENT

]
10 20 30 40 50

SOIL DESCRIPTION

DEPTH
(metres)
SAMPLE

T

| WHITE CHANNEL GRAVEL (GW) -. NOT FROZEN
20 mm crushed, sandy,
white, dry : N
| FRONT STREET PIT GRAVEL (GW) - N
sandy, some silt, =
1 occasional cobble and
S— boulder, dark brown, N\
sub-rounded to angular
T (PT) - some silt, organig
black, dry, some wood N
7SILT (OL) - fine sand lenses, FROZEN
2] organic black, grey Nbn
- lenses, damp to moist
SILT (SW) - sandy, (fine),
trace of gravel, dark
brown, moist /

3 A Nbe /

4 1 GRAVEL (GW) - sandy, trace of
s silt, medium brown,

= wet, sub-rounded to

) 20 mm @

o~

. END OF HOLE 5.0 m
-] (Auger Refusal)

|Note: Thermistof installed
to depth of 5.0 m

SFC. ELEVATION (m) DATE DRILLED 1985 07 04 BOREHOLE No.

eOO COMPLETION DEPTH (m) 5.0 | LOGGED BY MCP 7
DRILLING RIG  CME 750 LOCATION * PAGE1 OF 1

This log s a compilation of subsurface conditions ard soil or rock classitication obtaned from the field as well as from laboratory testing of samples from the boreholes. Soit zones
have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log. may be transitional and approximate n nature.
Groundwater conditions refer only to those observed at the times and places idicated and that may vary with tiume, geologic conditions, and construction activity

crossina Church at SF corner of lot 1. blk HA = 2B m € Af Q Pl Af lA+ 1 KIL Hr



DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262

BULK DENSITY (Mg/m3) a

GROUND ICE 1.4 1.6 1.8 2.0 22
DESCRIPTION MOISTURE CONTENT
’____

&—
10 20 30 40 50

SOIL DESCRIPTION

DEPTH
(metres)
SAMPLE

T

{WHITE CHANNEL GRAVEL (GW) - NOT FROZEN
20 mm crushed, sandy,
i white, dry
FRONT STREET PIT GRAVEL (GW) -
l sandy, some silt, o i
T occasional cobble and : [ : :
boulder, dark brown, * i !
' sub-rounded to angular V ) \\\\\\\L\\m_: 3
_-—ﬂ\itouched South edge of \\T\\\\L
trench backfill ’ L
-:;\T (OL) = trace of sand, F:gZEN - ‘ =N
2 organic, black, damp :
r to moist
4SILT (OL) - fine sand lenses,
organic, black with
grey lenses } |
- sand lenses are a little i |
3- coarser :

) 65.3%

{ | 3 ; —t e la 82 2%
Nbe i ' i

~4 GRAVEL (GW) - sandy, trace of ——
- silt, medium brown, wet, g/(/
sub-rounded to 20 mm @

7] END OF HOLE 5.0m [
= (Auger Refusal) ; |

: Note: Thermistor installed
to depth of 5.0 m

SFC. ELEVATION (m) DATE DRILLED 1985 07 04 BOREHOLE No.

COMPLETION DEPTH {m) 5.0 LOGGED BY MCP 8

DRILLING RIG CME 750 LOCATION * PAGE1 OF 1

Ief as el s brom Laboratorn
h !

eeoas anddiaied
Vot e e

crossing Church at SE corner of Lot 1, blk HG - 7.0 m S of South PL of Lot 13, blk HG



DAWSON BST TEST SECTION
DAWSON CITY, YUKON

BOREHOLE LOG — PERMAFROST 0201-4262
- o BULK DENSITY (Mg/m3) &
=2 = | GROUND ICE 1.4 16 18 20 22
i FNL BESCRIFT IR = | DESCRIPTION MOISTURE CONTENT
- p——eo—
3 10 20 30 40 50
WHITE CHANNEL GRAVEL (GW) - NOT FROZEN
- 20 mm crushed, sandy,
™ . \ white, dry
L | FRONT STREET PIT GRAVEL (GW) A
I sandy, some silt,
- occasional cobble and
boulder, dark brown, N
- 7] sub-rounded to angular
- | PEAT (PT) - organic, black, ~
- 14 \_dry, some wood FROZEN \\
. {SILT (OL) - fine sand lenses, Nbn N
|, organic, black with L : 1, 71.1%
] grey lenses, moist
| 5 = =3 181.5%
I 5 //]
L. | SILT (ML) - some fine sand, Nbe /
] medium brown, wet /]
4
R "
L 4 L]
GRAVEL (GW) - sandy, trace
-] of silt, medium brown,
- sub-rounded to 20 mm @ s
L = o
)
5 END OF HOLE 5.0 m
- (Auger Refusal)
- 7 Note: Thermistor installed
-6 to depth of 4.9 m
— 7 —
oA SFC. ELEVATION (m) DATE DRILLED 1985 07 04 BOREHOLE No.
LS
em COMPLETION DEPTH (m) 5.0 LOGGED BY MCP 9
DRILLING RIG CME 750 LOCATION % PAGE | OF 1

This log is a compiiation of subsurface conditions and sou or rock classification obtaned from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one zone 1o another, as indicated on the fog, may be transitional and spproximate n nature.
Groundwater conditions refer only to those observed at the times and places indicated and that may vary with time, yeologic conditions, and construction activity i
ats .
* crossing Church St. at SE corner of Lot 1, Blk HG - 9.2 m S of South pl of Lot 1, BIkHG
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APPENDIX B

Details of Campbell Scientific 21XL Data Logger

Raw Data from data logger Julian Day 164 (June 13, 1986) 1000 hrs to
June 14, 1200 hrs

Reduced Data from computer — Cable No. 605, June 13, 1000 hrs to June
29, 0500 hrs.
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21X MICROLOGGER

A Rugged, Powerful Little Datalogger

The 21X is a textbook sized, D cell powered precision datalogger. The term “MICROLOGGER" is descriptive of this MICRO-computer based dataLOG-
GER's MICRO-size, MICRO-power and sub-MICRO-volt sensitivity. It is the combination of a micro-computer, clock, multimeter, calibrator, scanner,
frequency counter, controller, and signal generator all in one small box. Small size,low power and the ability to operate in environmental extremes were

primary design objectives for portable, remote operation.
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w ] L&
2 iNA

\]1=1
H

PERFORMANCE VERSUS COST: Measurement and processing

throughput in excess of 100 channels per second and sensitivity of 3 of a
microvoilt at 25 channels per second at a remarkably low price.

PERFORMANCE VERSUS SIZE: sixteen analog and four pulse
counting channels plus all the features described here packaged smaller and
lighter (including batteries) than the CRC Handbook of Chemistry and Phy-
sics.

PERFORMANCE VERSUS
POWER CONSUMPTION: Scanning and processing all 16 channels at 1

minute intervals, the 8 alkaline D cells last about 6 months. The rechargeable
batteries in the 21XL provide 2 months’ operation per charge under the same
conditions.

SENSITIVITY AND
MEASUREMENT SPEED: Fourteen bit precision on 5 software selectable

ranges. 0.33 microvolt resolution at 37 milliseconds per channel with 100
nanovolt RMS input noise. At 2.5ms per channel the input noise is 1.2
microvolt RMS.

SENSOR COMPATIBILITY WITHOUT
EXTERNAL SIGNAL CONDITIONING: Linearized thermocouple

measurements at 7.3 milliseconds per channel resolve to within 0.05 deg. C.
Bridge excitation voltage selectable withina =5V range at .67 mV resolution.
Resistance bridge measurements such as RTDs, load cells, pressure trans-
ducers, foil strain gages and thermistors optimize accuracy using AC excita-
tion and ratiometric techniques. AC excitation also minimizes polarization
errors in soil moisture, salinity, conductivity, and RH sensors. Four puise
counting channels accommodate magnetic pulse flow meters, photochopped
or switch closure devices and incremental shaft encoders directly.

4
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The standard 21X Micrologger includes 16 single ended analog inputs (any pair
configurable as a differential input), 4 pulse counting inputs, 4 switched excitation
outputs, 2 continuous analog outputs and 6 digital control outputs.

21X processing includes 22 instructions for measurements and control output, 39
instructions for data processing, and 9 instructions for program control.

Data storage includes 28 locations for input and user-processed data, 64
locations for intermediate values, and 19,328 final storage locations. Data storage
can be reallocated by the user. Each input location and each intermediate location
uses 4 bytes of RAM and each final storage location uses 2 bytes of RAM.

A 9 pin D type connector on the front panel is used for serial data communication to
cassette tape, memory module, modem or printer. It is also used for system pro-
gramming via remote terminal or computer.
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Analog inputs can be added in 32 channel increments using the Model AM32 Relay
Scanner. Up to 6 AM32s can be added for an additional 192 analog channels.
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EXPANDABILITY: Analog inputs are expandable in 32 channel increments to
a maximum of 192 channels using the Model AM32 Relay Scanner.

REAL-TIME DATA PROCESSING: user programmed processing
includes linearization, algebraic and transcendental functions, engineering
unit scaling, averaging, maximum/minimum, totalizing, standard deviation,
wind vector integration with direction sigma, histograms, and more.

REMOTE PROGRAMMING: Programs, parameters and direct com-

mands can be entered directly from the keyboard or via the serial communica-
tions port from a remote computer or terminal.

FLEXIBLE DATA STORAGE AND TRANSFER: pata s stored in
memory for transfer to the display, cassette, printer, modem, or directly to a
computer. Standard 21X memory allows storage of 19,328 data values. The
cassette recorder stores up to 180,000 values on one side of a C60 cassette
at a maximum rate of 100 values per second.

ANALOG AND DIGITAL CONTROL OUTPUTS: Two continuous

analog outputs with 14 bit resolution are available for strip chart recorders or
proportional control. Six digital outputs can be set based on time or processed
input levels.

PROTECTED INPUTS AND OUTPUTS: ai panel connections are

protected from electrical transients using spark gaps or transzorbs.

OPERATION IN HARSH ENVIRONMENTS: -25t0 +50deg. C,

0 to 90% relative humidity. The 21X packaging provides protection from
excessive humidity and contaminants. On special order, 21X’s will be tested
and guaranteed to operate over a -55 to +85 deg. C temperature range.

i
i

i
i

3
i

:
1
1
i
i
il
!

21X Micrologger with the Model AM32 Relay Scanner for channel expan-
sion.

CAMPBELL of ARGYLL tartan.

COVER PHOTOGRAPH

The 21X is shown with D cells and some of the directly compatible sensors
including a load cell, platinum resistance thermometer, thermocouple, silicon
pyranometer and a pressure transducer. Background material is the official
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DAWSON BST TEST

CARBLE NO.

DAY

L&
1 &4
160
164
164
164
16
164
16
164
169
16
164
16
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
166
166
166
166
166
166
166
166
166
166
166
166
166
166

605 -

HOUJE

1000
1100
13200
1300
1400
1500
1600
1700
1800

1900

2000

100
200
300
400
H5O0
=00
700
800
HOO0
1000
1100
1200
1300
1400
1500
1600
1700
1800
1300
2000
=100
200
EE00
(9]

100

lele)
300
00
HOO
00
700
200
J0O0
1000
1100
1200
1300

e
SECTION
VERTICAL

% £y
[ X8 IR

L3

| v
At

P
uld

5,
TS

{

:

B b
=4
NN

e

P R .::6

I T ¥ §

P P A
e
P P i |
Lo T L -y
R e B | 7
Lo e Fa e
WIm »!E} w2
™o
3.378

@
2
a3
G
]

oo o0 e
=W
3.408
3.4l
D
wdw T

3. 526
3. 52
E TR R
R I W
3.9585

w3 I’.:‘u;) ‘:1'

wtw ot
3 " 6 1
b I =
wtn L2a.

3.634
3.647
3. 664
2.672
3.687

HD Y OUQ - Agl '
e GUMMARY OF HOUELY EEADINGS -~ JUNE 12 TO
NON BST

M. E.

i

- B8
- 8343
- B8
- o £
— £33
- BHE

- . B39
- 383
-. 879
—« B73
- 87
- . 883

I 876
- 872
- B76
s LG
R =
-« 86
~ o 8376
-~ B73E
= o BT 2
-« g7z
e = A
- 872
- 865
-« 868
g S
. 608
- 868
-2 868
- BE6D
-. 861
- o 865
= BEl
- o 361
~. 861
-~ o B35E
~wB 61
- SB51
- 354
w858
o 8354
- 851
- 854
~-. 851
-~ 8351
- o G55
- B354

i

i

Fage

it

=1 w7
=1 E7
R A 154

-1.47

-1 .47
R A 121
S A A
b A X
R A ¥
R 3 21
=1 .5
=1 a5
=1 .35
1.7
=1 .63
~1.459
=1« d5E
el N
1w 56
o R 31
=1 . 453
T 0
—1.357
~1.453
=1 .53
=1 a5
R N
~1 .35
=1 .451
=1 .347
=1 b
T
=1 . et
=1 .83
=1 et

=1 . e
R A T
R A T )
I )
S I T
=1 . E37
—1.437

=1 w43
~1 .33
-1 .47
R R e 1)
=1.431
=1 .43

S A 5

=1 .43
R I B

s e )
"‘1 w YEJED
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e

o}

~1 . 804
R A D
~1 W 739
~1.795
1.7
R VAL
~1.798
= 7
-1.787
1. 71
=1.791
-1 .78
=1 . 795
i TS
=1 « 7688
-1.784
~1.788
~1..785
~ 1. 781
S =
----- 1.778
-1.782
—=1.778
1. 786
-}« 778
ot N |
-~} s 77T
—-1. 7834
=1 776
~1.773
=1 775
=« LT
A
~1.78
=1 . 776
-1.772
- ] " 776
~1.773
=1 773
~1.773
i B 4 4
—~1.773
=1 763
-1 .76
1w 763
s TN
~1. 763
=1 « 76T
~1.763
-1.762
~T 76 &
-1 .763

(24

=
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29,

1986

DAWSON BST
CARLE NO.

DAy

166
166
166
166
166
166
166
166
166
166
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
167
168
168
168
168
168
168
168
168
168
166
168
1668
169
168
168
168
163
1648

TEST
GO -

HOUR
1400
1500
1600
1700
1800
1900
2000

9]
100
OO0
300
G000
=500
00
700
800
00

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
H000
2100
2200
EE00
O
100
200
SO0
400
SO0
00
700
00
D00
1000
1100
1200
1300
1400
1500
1600
1700

SECTION
VERT AL

1

=== SGUMMARY OF

N.Ew

-y
al.

NON BEST

7

Lo ]

BRGEN]
2 = t ]

NN
I Fhd
L3 L

%3]

H
&
o

J. 829
3. 838

R I e ] =]
ot w bl

3. 862
3. 881
2.831
3. B0E6

3. 928
3. 946
3. 966
3. 983
3. 999
4,01
4. 045
#, 043
4. 058
4. 076
4. 088
4,103

G123

4. 14
.15
4. 166
. 175
4. 189

g L

{

23 G

. 307
.31
4.335
4. 351
. 364
.37
3. 397
413
A
o, 58

- 358
- G5l
- 85
~w B B
~ . 89
— o BT
—« 85
o 8347
—. 347
- 843
o 347
. B
-~ o 8
- 3
-« 3¢}
- W BEE
-5 B33
- 8
- 833
- B5E6
=« 36
- 8
— o 8
- 833
—. 336
- o 83
= 341
- 825
-~ £33
— o 5325

- 853

- B2
- 525

- 826

oy
e

R 2 P
~. 8318
-. 815
- Bae
=818
- 8318
-. 8318
~. 8318
~ . B2
—. B2
-, 818
- 8318
—q 325

=y BLE

Fage &2

o e
-1 .35

-1,43%
.....1 - :3:‘:'3 F.'!
o 1 - -13&

1L AR

~1.416
=1.316
~1.415
~1 .13
=1.d411
T R
-1.418
~1.418
-1.418
~1 .14
-1.414
=1 .3407
—1 w0
=1 .07
~1.d11
=1 304
=10
=1.408
=1 .30l
~1.901
-1 397
=140l
-1.338
~1.398
|« 33908
~1.3%97
~1.397
~1 . 233

=1 .

=1 « 396

HOURLY READINGS

4

=1 74
S I |
~1.76
=1.764
et o T
177
- 1. u 7{.‘; 1.
—1.754
=1 758
-1 .754
=1.7%58
i W |
al W 4
-1.751
L wd D
=1« 78
= 1w 5 E
1. 752
-1.744
=1 .748
-1.748
=1.747
b B 5575
=1« 75
=1.746
-~1.749
=173
=1 742
~1.746
~1.746
-1.742
=1.742
~1.739
~1.743
~1.743
=174
~1.7%
~1.74
=1 733
-1.737
=]« ZE3
~1.733
—-1.73
~1.733
=1.723
~1.729
=1 73E

—1 . 73
-1, 735
1,737

e o T,
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29,

19386

DAWSON RBST TEST SECTION
OS5 —~ VERTICAL

CARLE NO.

DAY

HOUR

168
1668
168
168
168
166
169
164
163
1609
169
169
169
169
169
169
169
169
169

1800
1900
=000

0
100
200
300
400
=500
500
700
£00
00

1000
1100
1200
1300
1400
1500
1EOO
1700
1800
1900
2000
=100
=00
=E00

()

100

200
F00
GO0
500
00
700
800
SO0

1000

1100

D)

1300

1400

1500

1600

1700

1800

1300

2000

2100

1

o 4 5t
4. 475
4. 486

4.5
G.511

4. 523

i S
4. 55
o, HEY
i B3
. S8
.6

. 605
a2l
. 632
b Bt
4. 658
. 68
. 681
o b
. 707
d. 721
. 7TEB
4. 747
G, THT
. 76T
. 786
A
4. 8301
4,81
4. B
4. 831
. 8]
. BE6E
4. 862
4. 8732
4. 879
4. 895
i,
A=Tgte!
4.918
L el o
L Mk
e L b
o, e

A b

. DEE
4. 976
4. 983
4.987
4. 991

5

= GUMMARY  OF HOURLY EEADINES —~— JUNE 13

NaE. NON BST

oy

e

”y
e}

o}

~. 818
~. 318
~ w315
—-«318
-« 8311
-« 308
~. 811
S
~. 811
—. 808
- 808
- B0
gt =10
.« 30
o £300}
—. 804
= PDE
—a. 808
~ o B0
- 304
~» 8

- o 3051
—. 808
= wit3

5 797
— S
~. 8

-~ 797
s P
. 7 P
i B
. L DF
~m LoD
= TS
~w 47
=iy freh
=~ d
—« 786
<. D
y D
- n 786
- 786
-
. 786
- 786
o D
~ud D
A
—= 786
s Vol
-. 786
—-. 783

Fage

=1 589
=1 .« 385
-1 . 38%9
~1.386
-1 . 389
~-1.3286
-1.389
~ 1w 3B
~1 . 286
~1.383
=1« 3B
—1.373
=1 .27
~1..375
~1.383
R B s
~1. 375
=1 .382

-1, 382

-1.382
~1.385
~-1.378
-1.378
=-1.374
=1 .37
s B
~1.371
], el
~ L BT
=137
=1.268
~1. 368
-1.371
=] .« 368
-1« 364
=1.561
=i 368
-1.364
~1 .36
e W 5% |
~1.364
-1 . 364

=136
~1.364

=1 . 36
~1.367
-1 . 3867
~1.356
-1 . 356
ot ) B

- ] PRSI
SRR W o

=1.36
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-1. 735
-~1.7a4
~1.7E8
=1 a7

~1.72
—=1.7a4
~1. 731
—1s 7325
~-1.718
=1 . 7]

=1.714
=1 .71
~La 718
=l.711
=17 1.8
=171
~1+ 743
-1 704

—1.72
1. 716
-1.716
=il o L2
i I

=1w7l
1. 706
=1 . 706

=1aZ1
=1 W 706
~1. 706
=1 . 703

~1.71
—1.703
-1 .65
=1 . &EY
1. 703
=1« 703
e I A
~1.703
1. 708
R N SR
1L TORE
-1.698
=% & 740D
~1.697
-1 . 6
S A T
—~ 1. 654

=1. 694

~1.698

=
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29,

1986

DAWSON BST TEST SECTION
VERTICAL N.

CARLE NO.

DAY

170
170
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
1771
171
171
171
171
172
172
172
172
172
172
172
172
172
172
172
17
172
172
172
172
172
172
1732
17%
172
172
172
172
173
173

605 —

HOUR:
EREO0
2E00
O
100
SO0
300
SO0
500
GO0
700
800
OO0
1000
1100
1200
L 300
1400
1500
1600
1700
1800
1900
2000
2100
SE00
2300
(8]
100
200
300
<G00
500
OO0
700
800
00

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

L A

2100

2300
0
100

1

5. 004
5,014
5,017
5. 021
5.027
5. 031
5. 04
5. 046
W
5. 061
5.067
5. 078
5. 086
5. 088
5. 0939
5. 105
5.113
5.117
5. 128

5.139
5.147
S 154
H. 156
S. 166
9171

5178
5.13
S5.19

e 2

5. 204

5. 215

I‘.:j Lo, g

e moatlal

(= L1
vt om ala

S 236
S.247
9. 253
D262
G266
S.274
S5.278
5.2895
S 295
5.296
Se302
. 306

T~
S«315

PDe3LS
5.319
S.219
Se323

I S
st m AN

e
e w ATl

E. NON BST

) ey
e po]

- 754
iy FoaIl
s 4
o LA
—u 7947
~u 747

~1.338

-1, 341

| PWRC

~1.338
e
~1 . 338

_._j A
AR R P |

~1. 327

~1. 3

~1. 324

=1 .32

~1. 324
~1. 324
~1.324

~1.32

= « 347

—1. 32
=] D

Fage <4
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~1 . 62D
=1 688
=1 . 684
=1« Gt
~1.681
~1.668
~1. 681
~1. 684
~1. 681
~1.661
~1 . 634
~1.683
"'1 " 683
Gl 3
=L BT
=L 676
—~1.. 683
~1.68
~1.wBTE
g =W
“ & ¥
—~1.. 673
—~1«&73
aat P8 =
—1.677
—~1l.673
-1« &73
=1 . &7

-1.67
=1 w57

-1 &7
1. 67
= 1 " 6yt
S A 1 )
=] F;G} ""
s F‘I :5
—-1.665
—1 . 6GES
—1.66]
=1 655
~1. 6638
- 1. . (:'r (..r 2
-1 . 658
Y ST
—1.662
—-l.662
=1 e GBS

e SUMMARY OF HOURLY EEADINMGS —— JUNE

=
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3
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29,

1986

DAWSON BST TEST SECTION
605 — VERTICAL

CARLE NO.

Day

173
173
173
173
173
173
L73
173
173
178
173
173
173
173
173
173
173
173
173
L3
173
173
17
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
173
175
175
17l".«‘
175
175

HOLE:

200
300
00
=500
00
700
800
SO0
1 OO0
1100
1200
1300
1400
1500
1EOO
1700
1800

1900

2000

AL VIR

‘. 100

200
SO0
500

5 (0
700
S800
GO0
1000
1100
13200
1300
1400
1500
1EOO
1700
1800
1300
2000
2100
=aE00
2300
O
100
200
200
GO0
500

1

N o C )
RV TR R

B
v n \..l\..l
e 33

L Yo B
Lo S i 08

= L Lo |

b TP e ] i
m oy
ad w s

;.J- \..v'q
H.342
\_,n u46
53
\-Ju A 4‘6
5. 346
S 399
«J- LJ"1‘E!
b T i |
5.347
\-.Jn \J"."7
G397
T 342
A

\..)- 1“1
5,338

[ |
wd w A0 J

24 rwf\ o
o e |

[CER T
e g}
T
MBS HTC

= D L
P I A

el
S 313

IRCh B
LB |

5308
\.J. -.J(.)El
Fe 302
5298
J.hUB
S 291
P |
el
DBl
i
He 274
.26t
b I
v i

3. 251

S
T 3

g e
b e s

ey
\.J w4t

g

Do St

ey
J-.._.. w3

S.217

= GUMMARY OF HOURLY REEADINGS

N.Z. NON BST

oy
e

W 73
“.717
- 73
- 747
= 73
- 74
- 7t
W 743
o F D
=y Jaa b
~o 7%
—u 74
—w 7t
= 7
—a 74
- 736
el
“7\.)6
~iand A
~u 736
= A DD
— LD
SR 1
iy e
e 7 &
— 22
~<ond B
i T2
7’6

s
-
i ol
~o 726
. D
i 726
iy i
o d L8
i LA,
=i D
—m, F 0D
i TR
= o1 B
g F Al
S
Do
4 Dok
~u 71l
—im #.1. X
= 7198

Fage

B o
o P i | ) O
=i,

~1.313 -1.659
-1.317  -1.659
~1.317 ~1.655

-~.l...C)A’} ] S
G b W
~1.31 “].un

~1 13 —la

=1 313 ~1.E i
~1 el —1.651
~Le308 —~l.635

~1.313 ~1.635
-1.313 —-1.685

~1.302 ~—L.6353
=1.309 -1.6355
a1 S B = |
—~1.306 —1.65]
~1.306 —1.651
~1.306 —1l.651
~-1.309 -1.647
=1 eat L6595
-1.3206 -—1.644
~La 302 ~1.E31
~1. 295 -~1l.6494
~1.30% -—1.694
~-1.299 ~1.636
-1.295 -1.644
~1 2395 1. 64
g e b -1 .64
~1 299 ~1.637
~1.299 -1.6494
-1.235 —1.63)
=1l 282 ~1.637
~1..295 o
=§ w2l —LJsB36E
=t I ~1.64
-1.295 -~-1.633
~1.291 ~1. 64
~1l.291 -1.636
~-1.288 -1.636
~1.288 -1.633
~-1.288 -1.633
-1.288 -—1.633
~-1.288 ~-1.633
~1.288 —-1.625
S . .288 ""1. (Js.!\_l
—~1.284  —~1.629
i . 28 -1 &I
-1.281 -1.626
-1.288 -1. &“L
-1.284
~1.284 -1, GJJ

5
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DAWSON BST TEST SECTION -~ SUMMARY OF HOURLY READINGS - JUNE 13 TO
29, 1986 CABLE NO. 605 - VERTIZAL N.E. NON BST

DAY HOUR 1 i 3 o
175 &00 g o | VA1 I ) & £
175 700 5 m0H - TOB 1L 28
175 800 T e 708 ~1. 284
1735 =00 S 19 - 708 -1 277
175 1000 e L 4 S R W
175 1100 S 185 -uwzil =-1.281
175 1200 5. 185 - 70d -1, 281
175 1300 S. 175 . 708 -1 27T
175 1400 Sl 169 - 708 —1. 277
173 1500 e 166 ETIVAS L I R
175 1600 S.16 - 708  —-1.3277
175 1700 - 5,156 . 708 —1.3273
175 1800 H5.15 — 708 -1.273
175 1900 Se 147 -, 708 =L a8 =l
175 2000 Hae 139 —a 708 ~1.273 -1.621
175 2100 S 132 e 2dey =la 278 -1.618
175 SO0 5.1083 —e 701 ~-1.3273 —-1.618
175 2300 Sl 122 ~a 701 1,326 —~1l.614
176 0 I . 70 1269 ~1.614
176 100 T T B ~ L @7 1,273 A N
176 200 5,107 = ' =127 ~1.607
176 300 T Q95 700 =1.27 —~1.611
176 400 T 093 . EmH7 ~l.ReE ~1l.611
176 HOO .08 - o &3 =17 ~1.607
176 00 .08 = 701 ~l.266 ~1.615
176 700 S.072 L ST -l 266 ~l.a611
176 8OO0 e 067 - EGH7 =l 266 —1.611
176 00 S Q61 —eBHE ~l.266 —~1.615
176 1000 B 055 — . &9 -1.27 ~-1.607
176 1100 . 051 =, B9t 1266 -1 .l
176 1200 a2 - &9t —1.258 ~1l.614
176 1300 D036 - 69 =l.265 ~1.613
176 1400 5.037 —a &GPt 1L 26 1606
176 1500 5,029 - 694 —1.261 ~-1.605
176 1600 H5.018 - &9 ~1 L2605 ~1.602
176 1700 5.018 ~. 697 —-1.261 -1.603
176 1800 Sl - B9 ~1.258 1,609
176 1200 5 - E9d 10258 1. 602
176 2000 - G687 ~l.262 —-1.606
176 2100 - 694 -1 L2858 ~1.606
176 we00 w & - EG9 ~1.258 ~1.603
176 2300 W77 - E68B6 =-1.262 —1.599
177 0 T -y —-1.255 -1.603
177 100 4. DET - 686 —-1.262 —-1.607
177 200 T - 686 ~1.255 2
177 200 . 96 - 683 -1.251
177 400 <, 958 - B679 —1.2535
177 500 4. 966 - 5683 ~1.251
177 00 o, DG - &7 1,248
177 700 o, DEE e VA= IR R T
177 800 o, BER - EH83  ~1.252

NN
.l

s}
~N g
G o= L3

()

A
&

S =

177 BOO0 . e -~ &7 —-1.248  -1.392
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A
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DAWSON BST TEST SECTION -——— SUMMARY OF HOURLY EEADINGS -—-— JUNE 13 T0
2%y 1986 CARLE ND. &£05 -~ VERTICAL N.E. NON RBST

DAY HOUER 1 = it o4

177 1000 . 948 - E@83  ~-1.251 :
177 1100 . FEE ] =1 = 1 TR R & S N e
177 1200 I L -, GHE ~1.247  -1.5995
177 1300 - 4,954 - B83 ~1.247
177 1400 4. 958 —~ BTG —1.251 5
177 1500 ) BT =lle2d7 1,591
177 1600 .96 . EB76  —1.243 -l y 5L
177 1700 4. 964 - 683 ~1.247 -1.9598
177 1800 4. 966 — BT o T S R
177 1300 <, 97 - 676 -1.243 ~-1.595
177 2000 4. 968 —aB7E 1,247 —1.591
177 =100 I ) - G768 ~1.243 1,587
137 BROO 4,975 . BT E -1.24 —-1.591
177 2300 o BT - EBEY -1 2 1,588
178 O 4,377 - BT —~1.2d —-1.59
1789 100 4. 3831 — 676 —l.2dd - 1.568
178 BO0 . 988 Tl = A A T S T = 2
1783 300 b, 9 e o L A W -1 .581
178 SO0 4.998 - G =1.ad 1,585
176 500 5. 007 ~ BB 1,237 -1.581
178 600 H5.011 —- 665 —-1.233 ~1.578
178 700 S50l - 665 —1.237 e W o 1)
178 800 Sl 026 . &l 1. 23 =1 .51
178 200 5. 034 - 665 -1.233 -1.578
178 1000 G O<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>