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1. Introduction

The results of a geotechnical investigation performed for the Kenai River
Bluff Erosion project in Kenai, Alaska are presented in this report.

The purpose of the investigation was to determine if slope stability was
contributing to the recession of a steep bluff along the north shore of the
Kenai River adjacent to the City of Kenai. In addition to the stability
investigation, a well flow test was incorporated to collect data for to
estimate soil permeability.

This report presents a summary of the findings based on site
observations and the results of a field exploration, laboratory testing
program, and engineering computations.

2. Project Description and Location

The City of Kenai has proposed constructing a revetment and bike trail
along the north bank of the Kenai River near its mouth at Cook Inlet.
The details of the proposal are described in a report by Peratrovich,
Nottingham and Drage (PN&D). According to the report, the primary
intent of the project is to protect a one-mile reach of riverbank, along the
toe of a steep bluff, from erosion by water currents, rain, wind, and
waves. Photograph 1 is typical of the erosion that is taking place.

The site of the exploration is shown on the Location and Vicinity Map,
Figure 1.

3. Field Exploration

The subsurface exploration for the project was conducted from 15 to 18
September 2003. A total of four test borings were drilled. One was drilled
to 37.5 feet and three to 100 feet. The borings have been designated AP-
604-P, AP-605-MW, AP-606-P and AP-607-P. The shallower boring, AP-
605-MW, was finished as a monitor well using 2-inch diameter PVC
casing. In the deeper borings, one-inch diameter PVC casing, slotted with
a hack saw, was installed to facilitate future groundwater measurements.
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Photograph 1 - Kenai River Bluff Erosion; looking west

Hughes Drilling, under contract with the U.S. Army Corps of Engineers —
Alaska District (USACE-AD), drilled the test borings using a truck
mounted CME 75 drill rig. The drill rig was fitted with an 8-inch outside
diameter, continuous flight, hollow-stem auger. An engineer with the
Corps supervised the drilling and logged the test borings in accordance
with ASTM D-2488, “Description and ldentification of Soils (Visual -
Manual Procedure). Collected samples were screened with a photo-
ionization detector (PID) to scan for volatile organic compounds (VOC's).

The test boring locations were determined using standard survey
techniques. McLane Surveying, under contract with USACE-AD,
performed the survey. Horizontal coordinates are based on NADS3,
Alaska State Plane, Zone 4. Elevations are based on Mean Lower Low
Water. Boring locations are shown on the Boring Location Map, Figure 2.

Generally, grab samples were procured from the surface and split-spoon
samples were taken below the surface at 2.5 feet, five feet, and at 5-foot
intervals, thereafter.

The split-spoon samples were collected using a 2.5-inch inside diameter
split spoon driven with a 340-pound auto-hammer falling 30 inches. The
sampler was typically driven to 18 inches ahead of the auger. The
number of blows required to drive each 6-inch increment is recorded on
the exploration logs. The blow count is an indication of the relative
density or consistency of the soil.
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4. Laboratory Testing and Soil Classification

A laboratory testing program was established to classify and determine
physical and engineering properties of the encountered soils. These tests
and classifications were performed in accordance with the latest version
of the following methods:

ASTM D 422, “Standard Test Method for Particle Size Analysis of
Soils.”

ASTM D 2216, “Standard Test Method for Laboratory
Determination of Water (Moisture) Content of Soil and Rock by
Mass.”

ASTM D 2487, “Standard Practice for Classification of Soils for
Engineering Purposes (Uniform Soil Classification System).”

ASTM D 4318, “Determining the Plastic Limit and Plasticity Index
of Soils.”

ASTM D 4767, “Standard Test Method for Consolidated Undrained
Triaxial Compression Test for Cohesive Soils.”

Multi-Stage Consolidated-Drained Triaxial Compression Test

The soil descriptions and classifications contained in this report and
presented on the exploration logs are the project engineer’s interpretation
of the field logs and the results of the laboratory testing program. The
stratification lines represent approximate boundaries between soil types;
the transitions are often gradual or not discernible by drill action. The
exploration logs are enclosed as Appendix A, the grain size distribution
curves and other laboratory test results are enclosed as Appendix B.

5. Regional Geology

The City of Kenai is located on the Nikishka Lowland geomorphological
subdivision of the Kenai Lowland. This region is characterized by a
modified morainal topography, which is separated by an interlacing
pattern of swamps and muskegs developed in abandoned drainage
channels and broad depressions. The topography and surficial deposits
of the region are primarily the products of repeated Pleistocene
glaciations, which advanced from ice centers in the surrounding
mountain ranges. Near the City of Kenai, the Naptowne glacial moraines
are fronted by a broad coastal plain consisting of terraced and channeled
sand and gravel deposits, which terminate as steep sea bluffs above a
series of raised tidal flats. (Tippetts-Abbett-McCarthy-Stratton (TAMS),
1982.)

The topography in the area of the Kenai River mouth consists of a bluff
approximately 70 feet high on the north side of the river opposite a low
lying wetland and tide flat area with a dendridic drainage pattern. The
topography indicates the river valley has historically experienced much
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higher flows. Two drainage channels west of the City of Kenai, which
extend from the south and southwest end of the airport to their
confluence behind the dunes at the mouth of the river, could be remnant
drainage channels associated with the historical higher flows.

According to Dick Reger, retired geologist with the Alaska Division of
Geological and Geophysical Surveys, the bluff at the mouth of the River
is composed of three distinct material layers; an organic mat top layer
that is approximately two feet thick, a layer of fine sand to sand and
gravel with erratics that is approximately 35 feet thick, and a lower
marine deposit layer that can vary from 35 to 45 feet thick. This layering
is readily visible in the bluff face.

6. Site Conditions

Surface: The site is within an established residential neighborhood with
paved streets, curb and gutters, and overhead and underground utilities.
The topography of the area is relatively flat with little vertical relief.
Vegetation consists of manicured yards and mature trees. The
neighborhood is located on a steep bluff paralleling the Kenai River along
an east-west alignment. The bluff is very steep, over 45 degrees in some
areas. There is very little vegetation on the slope.

Subsurface: The test borings indicate the surficial soils are comprised of
brown, moist, poorly graded fine sand (SP). A single instance of brown,
moist, silty sand (SM) was also encountered. In general, the frost
classification of these soils is non-frost susceptible (NFS). Blow counts
indicate the sand is in a very loose to medium dense state. These
surficial sandy soils extend to an average depth of 38 feet. Photograph 2
shows a typical soil sample collected within the surficial sand layer.

The soils underlying the surficial sands consist predominately of an
impermeable layer of dark gray, moist, sandy lean clay (CL). Interlayed
with the clay are seams of brown, moist, poorly graded sand (SP) from a
few inches to several feet thick. These sand seams are loose and very
permeable. Photograph 3 shows a representative seam of sand within the
clay. Blow counts indicate the sandy lean clay is stiff to very stiff.

Poorly graded sand (SP) and poorly graded sand with silt (SP-SM) were
encountered below the clay layer at depths of 75 to 86 feet.

Groundwater was encountered from 27 to 30 feet below the ground
surface in the four borings. Although, groundwater may be present in the
sand seams, its presence could not be determined conclusively. Ground
water elevations measured while drilling and subsequently are tabulated
below.



Kenai River Bluff Erosion Study
Kenai, Alaska October 2004

Table 1 — Groundwater Elevations

Date
Boring October 30, 2003 April 16, 2004
No. Water Depth Water Water Depth Water
Below PVC Elevation Below PVC Elevation

AP-604-P 26.68’ 62.94’ 27.23’ 62.39’
AP-605-MW 29.15’ 60.57’ 29.46’ 60.26’
AP-606-P 31.12’ 57.23 Obstructed na
AP-607-P 27.62’ 61.24 27.91’ 60.95’

1. AP-606-P was obstructed at 0.71 feet; ice is suspected.
2. Water elevations are MLLW

7. Engineering Analysis

Slope Stability Analysis — The Corps’ slope analysis software, UTEXAS4,
was used to perform the slope stability analysis. The UTEXAS program
has been the Corp’s primary slope stability software since the late
1980’s. The software performs an auto-search for the critical surface and
is capable of performing static and dynamic analyses.

Laboratory determined soil parameters were used in the analysis and are
tabulated below. These parameters are assumed to be isotropic and
constant within the soil layers. The laboratory analyses are attached as
Appendix B.
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[r '-ilr'.j.l T T

- /16,2003
i i v
Photograph 3- Small -inch sand seam within lean sandy clay
. . . Friction
Soil Type Umt(r\)/:/:%'ght Co?pe'zssf;on Angle
(deg)
Poorly
graded Sand 99 0 37
(SP)
Sandy Lean
Clay (CL) 116 2,196 27

Water measurements taken on April 16, 2004 were used as the seasonal
high groundwater elevation for modeling the groundwater profile within
the surficial sand layer.

The ground profile was taken from a 2003 cross sectioning effort
undertaken by McLane Surveying of Kenai, Alaska. Section 3, which
closely coincides with the alignment of AP’'s 604-P, 605-MW, and 606-P
was used in the analysis.

Well Flow Test — Well flow test for collecting information to be used for
estimating the permeability of the surficial sand layer was also
performed. Because the screened section extended above the water
elevation, it was only possible to obtain water level recovery rates after
pumping. Since the scope was limited to the collection of data no
calculations or interpretations of the data are presented.

The well was pumped at six gallons per minute; the maximum rate of the
Grundfos pump and the recovery was recorded over time. Due to the very
permeable nature of the sand, the maximum capable draw down of the

-6 -
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pump was no more than 1.23 feet. This combination of very permeable
soil and limited draw down allowed the collection of only three recovery
measurements. The recovery rates for the various draw-down levels are
tabulated below.

Water Level
Below Top Draw Down Recovery
of PVC (ft) (seconds)
29.15 0 na
29.35 .2 0*
29.8 .65 1
30.0 0.85 4
30.38 1.23 6

* Recovery was too quick to record accurately.

8. Conclusions

Although the Kenai River bluff is receding, the collected soil data,
laboratory testing, and analysis indicate the slope is stable and massive
slope failures are not contributing factors. The computed factor of safety
for the sand/clay layer is 1.3 and for the clay layer alone, where the sand
layer was modeled as a surcharge, is 3.2. Both the sand and clay slope
faces, however, are susceptible to surface raveling, sloughing, and wind
and water erosion. The critical surfaces for the sand/clay layers and the
clay layer are presented in Figures 3 and 4, respectively.

Undercutting of existing structure by receding bluff.
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Attachments:

1. Figure 1 - Location/Vicinity Map

2. Figure 2 — Test Boring Location Map

3. Figure 3 - UTEXAS4 Output - Critical Circle; Sand and Clay

4. Figure 4 —- UTEXAS4 Output - Critical Circle; Clay Only

5. Appendix A - Exploration Logs

6. Appendix B - Laboratory Analysis Data Sheets
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ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 1 of 3
Kenai, Alaska
CORPS OF ENGINEERS | Date: 15 Sep 2003
ENGINEERING SERVICES T - '
: : niling Agency: O Alaska District Elevation Datum: mLLW
Soils and Geology Section | ™z 'oper  rughesoring - OMSL X otver
EXP LO RATI 0 N L O G Location: Norting: 2,396,502 . Top of Hole
" Easting: 1,415,363 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-1 AP-604-P Pat Kelley Steven Henslee
Type of Hole: (3 other Depth to Groundwater: Depth Drilled: Total Depth:
0 TestPit  [3 AugerHole [J Monitoring Well (] Piezometer 27.0 ft. WD 100.0 ft. 101.5 1.
Hammer Weight; Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 25in, 8in. HSA CME-75 with Autohammer Grab and Drive
23| . Classification GrainSize | = L
=1 . glge| = ASTM: D 2487 or D 2488 — Slel Descripton and Remarks
1582 £2 §§ LE 3 Sl21 88| & & | surface: Second growth willows
al e E I N=|@ [ = 7] = < =
gl5|s|22|85 & |5 BRI
NFS| Grab | SP | Poorly graded SAND oI0 Brown, moist, fine to medium sand
NFS } SP | Poorly graded SAND 8 (875 0I0 3 Brown, moist, fine to medium sand
2 ' '
1
NFS 1 SP | Poorly graded SAND 0I0 Brown, moist, fine to medium sand
1 )
1
NFS % SP | Poorly graded SAND 4 193] 3 olo S | Gray, moist, fine to medium sand
3 !
5
NFS % SP | Poorly graded SAND 0/0 Gray, moist, fine to medium sand
5 !
9
2 SP | Poorly graded SAND 0I0 Gray, moist, fine to medium sand
4 !
5
g SP | Poorly graded SAND
5 SM N\Silty SAND /11 (75| 24 2 v Dark gray, moist, fine sand, nonplastic (NP) /’
9 SP | Poorly graded SAND T \fines
171 SP | Poorly graded SAND Gray, wet, medium sand
15
—34
S g SP | Poorly graded SAND Gray, wet, fine to medium sand
NPA Form 19-E

EXPLORATION LOG KENA! BLUFFS.GPJ ACE_ANC.GDT 9/3/04

May 94 Prev, Ed. Obsolete

Project: Kenai River Bluff Erosion Study

Hole Number:
AP-604-P
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ALASKA D|STR|CT vProject: Kenai River Bluff Erosion Study ' Page 2 of 3
- CORPS OF ENGINEERS Kenal, Alaska Date:  15Sep 2003
= ENGINEERING SERVICES Driling Agery O Aok Dt ——
n : aska Distric evation Datum: MLLW
Sols and Ge0logy Section | " oner  ughes e DU ® ober
. Northing: 2,396,502 ft. Top of Hole
EXPLORATION LOG Location: Easting: 1,415,363 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
181 AP-604-P Pat Kelley Steven Henslee
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole [ MonitoringWell XX Piezometer 27.0ft. WD 100.0 ft. 101.5ft.
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8 in. HSA CME-T5 with Autohammer Grab and Drive
- Elys| = RETVD 5987 or D 248 i e Descipton and Remarts
::; —? 2 §§ §§ éz 8 g g 8 § é .2 Surface: Second growth willows
gls|58208 2 |5 Q|2|=|8]8|F
s b
—38].
;407:****:: 6§ | CL | Lean CLAY with Sand 0 zz 78 _D—ar; ra—l:o' —ﬁn s— d I—t'— oo, |
L 0 ) LL=33.8yr5|=15|?5t' © Sanc, plastc fines.
— 42 %
»
5 % 7 ;  CL | Lean CLAY with Sand Dark gray, moist, rounded gravel, fine sand,
j-46 %/ g 10 plastic fines, very stiff
s %
50 ’%/ 12 g CL | Lean CLAY with Sand Dark gray, moist, plastic fines, very stiff
» % ........... ;)
—54%
i / e 8 CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
56 %13 %g stiff
.
I %
[—60 / 5 CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
- %zﬂfzis : stiff
62 /
- %/15 g CL | Lean CLAY with Sand 7 [18]75(025 15 | Dark gray, moist, fine sand, plastic fines, very
_—66 %fi:-:-f?f s stiff
j‘GB %
—'70% 4 CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
- / e 8 stiff
_/
7

NPA Form 19-E

May 94 Prev. Ed. Obsolete

Project: Kenai River Bluff Erosion Study

Hole Number;
AP-604-P




ALASKA DISTRICT Project: Kenai River Bluff Erosion Study Page 3 of 3
CORPS OF ENGINEERS Kenai, Alaska Date: 15 Sep 2003
ENGINEERING SERVICES eT—
i : filing Agency. ] Alaska District Elevation Datum: mLLw
Soils and Geology Section | " oper  Hughes o CIMSL e
g
EXP LO RAT'O N LOG Location:  Nerting: 2,396,502 ft. Top of Hole
*  Easting: 1,415,363 ft. Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-1 AP-604-P Pat Kelley Steven Henslee
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
U] TestPit [J AugerHole [ MonitoringWell X Piezometer 27.0ft. WD 100.0 . 101.5 .
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 25in. 8 in. HSA CME-75 with Autohammer Grab and Drive
2 . Classification GrainSize | = L
=| = S 42| & ASTM: D 2487 or D 2488 — Szl Description and Remarks
= 8lgls2lo%| S |8 slel8! 5| 8| & surface: Second growth willows
B8|£| 58582 B | E s|alE|{s|ge |2
0| S| || iCi—- [os) [2) RN |X|R[=|a |2
74 7/
i //? — CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
AT ) e ~stiff A
— 76|11k & g:n Poorly graded SAND with Silt Gray, wet, fine to medium sand
LT 21
78]}
.':': . e }2 SP- | Poorly graded SAND with Silt 1191} 7 Gray, wet, medium sand
THE i | M
84| It
86
—88 _{": |
90 Hea: 4 | SP- | Poorly graded SAND with Sit Gray, wet, medium sand
R M _ _ .
o %J%, 11 CL Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines
T I PO I B I O
96
—98
100 ;': 175 SP | Poorly graded SAND Gray, wet, fine to medium sand
B L ]
L 102 1 Bottom of Hole 101.5 ft.
Groundwater Encountered While Drilling: at
[~ an elevation of 63.0 ft. .
104 PID = (Cold/Hot) Photo lonization Detector
106 Survey datum is Alaska State Plane, Zone 4,
NAD83. Elevation datum MLLW,
108
NPA Form 19-E

EXPLORATION LOG KENAI BLUFFS.GPJ ACE _ANC.GDT 9/3/04
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Project: Kenai River Bluff Erosion Study
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-~  ALASKA DISTRICT Project: ~ Kenai River Bluff Erosion Study Page 1 of 2
CORPS OF ENGINEERS Kenal, Alaska Date: 16 Sep 2003
= ENGINEERING SERVICES Ty
niling Agency: 3 Alaska District Elevation Datum: MLLW
Soils and Geology Section X Other _ Hughes rling OMSL ® ober
EXP L O RAT I 0 N L O G Location: Northing: 2,396,309 ft. Top of Hole
" Easting: 1,415,302 ft. Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-2 AP-605-MW Pat Kelley Steven Henslee
Type of Hole: I other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole X Monitoring Well [ Piezometer 29.9 ft. WD 31.51t, 38.51t.
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 ibs 25in. 8in. HSA CME-75 with Autohammer Grab and Drive
81 . Classification Grain Size | — -
= . glee| = ASTM: D 2487 or D 248 — Slal Description and Remarks
£ 8|2 solo®| 8 |3 sl218|15]| 8] 8| surface:Lawn
52| 585|182 B | € a|lB|E|5|a |3
o S|lw|ex|EE| @& N RIKXIKR|=s|a |
L11Eqa: Grab | ML | SILT - Brown, moist, nonplastic (NP) fines, organics
- SP | Poorly graded SAND 1110 L\tﬂnercent by volume) _ /]
o1 ! 1 | Brown, moist, rounded gravel, fine to medium /f
\sed _ _ _ __
- | g SP | Poorly graded SAND 05 1‘/0 Brown, moist, fine to medium sand
— 4 4 |
g
- % SP | Poorly graded SAND 1-10 Brown, moist, fine to medium sand
— 6 3 .
5 . 5
— 8 :»:
2 SP | Poorly graded SAND 0.75 0I0 Gray, moist, fine to medium sand
4 !
% $P | Poorly graded SAND 4 1924|075 1-/o S | Gray, moist, fine to medium sand
§ .
g SP | Poorly graded SAND 1-10 Brown, moist, fine to medium sand
3 .
3 SP | Poorly graded SAND -/ Brown, moist, fine to medium sand, localized
4 1.0 evidence of mottling, one small area (one inch
8 thick) of 30% silt
A 4
% SP | Poorly graded SAND with Gravel | 24 [ 74 | 2 | 1 Brown, wet, rounded gravel, fine to coarse
| b sand
Twelve inches of heaving sand
% SP | Poorly graded SAND Gray, wet, fine to medium sand

EXPLORATION LOG KENA! BLUFFS.GPJ ACE ANC.GDT 9/3/04

NPA Fonn 19-E
May 94 Prev. Ed. Obsolete

Project: Kenai River Bluff Erosion Study

Hole Number:
AP-605-MW




—n ALASKA DISTRICT Project:  Kenai Rlver Bluff Erosnon Study Page 2 of 2
CORPS OF ENGINEERS Kenai, Alaska Date: 16 Sep2003
ENGINEERING SERVICES T >
niling Agency: [ Alaska District Elevation Datum: mLLw
SO”S and GeOIOgy SeCtlon XX Other  Hughes Drilling OMSL X other
. Northing: 2,396,309 t. Top of Hole
EXPLO RATION LOG Location: Easting; 1,415,302 t Elevation: 898t

Hole Number, Field: Permanent; Operator: Inspector:

1B-2 AP-605-MW Pat Kelley Steven Henslee
‘ Type of Hole: [J other Depth to Groundwater; Depth Drilled: Total Depth:

[ TestPit [J AugerHole [X MonitoringWell [ Piezometer 29.9t. WD 3.5t 8.5t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 25in. 8in. HSA CME-75 with Autohammer Grab and Drive
8 . Classification Grain Size | = L

| . glgz| = ASTM: D 2487 or D 2488 — Elal Description and Remarks

S 82 s2|ox| 8 3 sl=2l8|&5| 8| 2| surfaceLawn

B| 2| E|NE|B2| = € s|3|E|xlal=

S5 |31eR|E8] 8 | & SMEIEIF IS
» 4
N 3 CL [ LeanCLAYwithSand | 41482 17 | Dark gray, moist, fine sand, plastic fines, very |

%f“ 7 stiff Va
B Bottom of Hole 38.5 ft.
L 40 Groundwater Encountered While Drilling: at
an elevation of 59.9 ft.

- PID = (Cold/Hot) Photo lonization Detector
—42
B Survey datum is Alaska State Plane, Zone 4,
| —44 NAD83. Elevation datum MLLW.
—46
—48
—50
52
—54
— 56
—58
—60
—62
—64
—66
—68
—70
72

NPA Form 19-E
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ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 1 of 3
Kenai, Alaska
CORPS OF ENGINEERS Date; 17 Sep 2003
: : ENGINEERING SERVICES T
i : niling Agency. [ Alaska District Elevation Datum: MLLW
SOI IS and GeO|Ogy SeCtlon DX Other  Hughes Drilling LIMSL X other
. Northing: 2,396,225 . Top of Hole
EXPLORATION LOG  [uor ot zmime Topiboe
Hole Number, Field: Permanent; Operator: Inspector:
TB-3 AP-606-P Pat Kelley Steven Henslee
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [J AugerHole [ MonitoringWell  [Xi Piezometer 27.9 . WD 99.5t. 101.0 ft.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit; Type of Equipment: Type of Samples:
340 Ibs 25in. 8in. HSA - CME-75 with Autohammer Grab and Drive
8 Classification Grain Size | — -
=l . 2lge| = ASTM: D 2487 or D 2488 — Szl Description and Remarks
S8 e so|o=s| 8 | g Sl2l 8| 8| 8| | surface: Dirt parking lot
£ 5|85|82| B | & e|le|lE|5|e|=s
Q| IJ|lowjcg| L= =5 [2) R IR[B[=|o|=
Pata 3 B8 Grab | SP [ Pootly graded SAND with Gravel 0.75 Brown, moist, rounded gravel, fine to medium
R \sand, FiLL /]
% SP | Poorly graded SAND Brown, moist, fine sand
4
4 .
% SP | Poorly graded SAND 0.25 0I0 Brown, moist, fine sand
3 X
4
% SP | Poorly graded SAND 0.25 0/0 _ Brown, moist, fine sand
! X
% SP | Poorly graded SAND : 1-10 Brown, mbist, fine sand
2 |
4
2 SP | Poorly graded SAND ' 1-10 Brown, moist, fine sand
6
% i‘ SM | Silty SAND 07921 O-l0 15 | Brown, moist, fine sand
E ! X .
o
[&]
2 y
2
g ; SP | Poorly graded SAND with Gravel 17 1 81| 2 Brown, moist, medium to coarse sand
g 15
a
4
i
: —34(
SE | 1 SP | Poorly graded SAND with Gravel | 32 | 66 | 2 Brown, wet, rounded gravel, fine to coarse
3 - 8 sand
=36 9
% NPA Form 19-E Project: Kenai River Bluff Erosion Study Hole Number;
| May 94 Prev. Ed. Obsolete AP-606-P




EXPLORATION LOG KENAI BLUFFS.GPJ ACE_ANC.GDT 9/3/04

ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 2 of 3
CORPS OF ENGINEERS Kenal, Alaska Date: 17 Sep 2003
ENGINEERING SERVICES T
; : niling Agency. {7 Alaska District Elevation Datum: mLLW
Soils and Geology Section | ™x'oger . Hugtes ey CWSL I ober
.. Northing: 2,396,225 ft. Top of Hole :
EXPLO RATl ON LOG Location: Easting: 1,415,366 f. Elevation: 87 ft
Hole Number, Field: ‘Permanent; Operator: Inspector:
1B-3 AP-606-P Pat Kelley Steven Henslee
Type of Hole: [ other ‘ Depth to Groundwater: Depth Drilled: Total Depth:
L) TestPit [ AugerHole (J MonitoringWell X Piezometer 27.9t. WD 99.51t. 101.0 .
Hammer Weight: Split Spoon 1.D: Size and Type of Bit; Type of Equipment: Type of Samples:
340 Ibs 25in. 8in. HSA CME-T5 with Autohammer Grab and Drive
21 Classification GrainSize | = L
~| 2lgel = ASTM: D 2487 or D 2488 — Sl Description and Remarks
182 s2log| S | B 22| 8| & | &| & | surface: Dirtparking lot
8|£|5|85(82] B | & Sl3|lE|5|2|2
Q|5 | w|lEL|ITE o0 D RNR|R|RX|[=|a|x
:- 38 ;//v%
N
40 // 10a g CL | Lean CLAY with Sand -/ Gray, moist, plastic fines, very stiff
- 7 10b; 15 | GP [\Poorly graded GRAVEL /] 1o Gray, moist, rounded gravel, coarse sand, 1.5
| . %ho«u CL | Lean CLAY with Sand inches thick
N7 / —311a§3 7 CL L. Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
10} 17| SP [\Poorly graded SAND 7 \stiff A
46 / \11c CL | Lean CLAY with Sand Dark gray, moist, medium sand /
| % Dgfrfk, gray, moist, fine sand, plastic fines, very
sti
—48 /
- / :
50 // 1 CL | Lean CLAY with Sand - Dark gray, moist, fine sand, plastic fines, very
/ 13 1.0 stiff
n ’
2 2acae I K (N I (N S O e
5 SP | Poorly graded SAND Estimated by drill action
| 54 L X .. 7 ! ! | Fr————_—_—_———] | | | | beee—— ]
%,
B ’// 6 CL | Lean CLAY with Sand -/ Dark gray, moist, fine sand, plastic fines, very
/ 13 00 stiff, marbled with clean gray medium sand to
—56 / 16 one and one sixteen inches thick
60 % 9 CL | Lean CLAY with Sand 0 (23|17 | 17 | Dark gray, moist, fine sand, plastic fines.
/ 13 : 0.0 LL=29, PI=15
i /// 38
——62 %
B /// 171 CL | Lean CLAY with Sand 0/0 Dark gray, moi#, fine sand, plastic fines
—66 % 15
70 % g CL | Lean CLAY with Sand 0-10 Dark gray, moist, fine sand, plastic fines
B / 12
N
NPA Form 19-E

May 94 Prev. Ed. Obsolete

Project: Kenai River Bluff Erosion Study

Hole Number:
AP-606-P




EXPLORATION LOG KENAI BLUFFS.GPJ ACE ANC.GDT 9/3/04

ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 3 of 3
Kenai, Alaska
CORPS OF ENGINEERS : Date: 17 Sep 2003
ENGINEERING SERVICES T
: : niling Agency: [ Alaska District Elevation Datum: mLLw
Soils and Geology Section | ™x'one  ughes vt CIMSL & ofver
EXP L O RAT I O N L 0 G Location:  Northing: 2306225, Top of Hole
0 " Easting: 1,415,366 ft. Elevation:
Hole Number, Figld: Permanent: Operator: Inspector:
TB-3 AP-606-P Pat Kelley Steven Henslee
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
U TestPit  [J AugerHole [J Monitoring Well X Piezometer - 2191t WD 99.51t, 101.0t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
?40 tbs 25in. 8in. HSA CME-75 with Autohammer Grab and Drive
21 Classification GrainSize | = e
~| . glag| = ASTM: D 2487 or D 2488 — Sla| Descripton and Remarks
El8le s2|o8| S 3 121888 & | surface: Dirt parking ot
Bl£|5(25|82| B | & IR
Ol J|lw|Ccx|CE [+5) D NI |R|=s|a|x
— 74 %
B % g ':' 3 CL | Lean CLAY with Sand 1126|713 O-l0 17 | Dark gray, moist, fine sand, plastic fines, very
76 % - 11 ' stif
L 80 % R 5 CL | Lean CLAY with Sand -/ Dark gray, fine sand, plastic fines, 1.25-inch
i % R 192 0.0 thick seam of fine gray sand in sample
_82 / __________________________________
5 | SP- | Poorly graded SAND with Silt - Dark gray, moist, fine to medium sand, NP
13 SM 0.0 fines
21
3 SP- | Poorly graded SAND with S$iit 0 (8 11 41 20 | Dark gray, moist, fine to medium sand, NP -
4 SM 0.0 fines
17
—94f
B 172 §P- | Poorly graded SAND Mth Silt 1-10 Dark gray, moist, medium sand, NP fines
o5l 13 SM .
o5/
400 6 SP- | Poorly graded SAND with Siit -/ Dark gray, moist, fine to medium sand, NP
17 SM 00 fines
i Bottom of Hole 101.0 ft.
—102 Groundwater Encountered While Drilling: at
| an elevation of 60.8 ft.
PID = (Cold/Hot) Photo lonization Detector
104
K Survey datum is Alaska State Plane, Zone 4,
106 NADS3. Elevation datum MLLW. '
108
NPA Form 19-E Project: Kenai River Bluff Erosion Study _Hole Number:
May 94 Prev. Ed. Obsolete AP-606-P




EXPLORATION LOG KENAI BLUFFS.GPJ ACE_ANC.GDT 9/3/04

ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study ‘ Page 1 of 3
CORPS OF ENGINEERS Kenal, Alaska
Date: 18 Sep 2003
== ENGINEERING SERVICES T
: : ning Agency: [0 Alaska District Elevation Datum: MLLW
Soils and Geology Section | ™m'omer - Hugres et OWSL ® ober
. Northing: 2,396,206 ft. Top of Hole
EXP LO RATION LOG Location: Easting: 1,414,825 . Elevation: 89-6 .
Hole Number, Field: Permanent; Operator: Inspector:
1B-4 AP-607-P Pat Kelley Steven Henslee
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [J AugerHole [J MonitoringWell (X Piezometer 27.9ft. WD 100.0 t. 101.5 ft.
Hammer Weight; Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 25in, 8in. HSA CME-75 with Autohammer Grab and Drive
2 Classification GrainSize | = L
| o glge| = ASTM: D 2487 or D 2488 — Sl Description and Remarks
18l solo®| 8 3 212|815 | & | & | surface: Second growth willows and spruce
S| E£|E|85|8s] B | E S|3|E|B8|e|=S
alSia|lcic| & | & R (R R|=|a|=
TR F2 | Grab | SM | Silty SAND with Gravel 2 -/ - Brown, moist, rounded gravel, fine to medium
- | ‘KN . 00 sand, nonplastic (NP) fines
— 2| F1EEE I R R
i :Z: NF$ g SP | Poorly graded SAND 0.25 1-10 Brown, moist, fine sand
- 6| 3 ,
L 10]"
—12}
NFS g SP | Poorly graded SAND 1.25 0l0 Brown, moist, rounded gravel, fine sand
3 .
5
—20|;
— 22|
5 SP | Poorly graded SAND - Brown, moist, fine sand
g SM | Silty SAND 0 165[35 00 [ 23 | Brown, moist, fine sand, NP fines
4 SP | Poorly graded SAND Brown, moist, fine sand
A 4
# SP | Poorly graded SAND 7192]1 Brown, wet, medium to coarse sand
6
i Twelve inches of heaving sand
_ 2 GP | Poorly graded GRAVEL with 50 | 48 | 2 Dark gray, wet, rounded gravel, fine to coarse
—36pp.° 9 Sand sand
NPA Form 19-E Project: Kenai River Bluff Erosion Study Hole Number:

May 94 Prev. Ed. Obsolete AP-607-P




ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 2 of 3
CORPS OF ENGINEERS Kenai, Alaska Date: 18 Sep 2003
ENGINEERING SERVICES Ty -
: H niling Agency: [ Alaska District Elevation Datum: MLLW
Soils and Geology Section | ™o 'ome  ughes g CMSL ® ahe
EXP L O RAT I 0 N L O G Location: Northing: 2,396,206 ft. Top of Hole
ocation: Easting: 1,414,825 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-4 AP-607-P Pat Kelley Steven Henslee
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
0 TestPit [J AugerHole [J Monitoring Well (X Piezometer 27.9ft. WD 100.0 t. 101.5t.
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
30 lbs 2.5in. 8in. HSA CME-75 with Autohammer Grab and Drive
2 Classification GrainSize | = L
= glag| = ASTM: D 2487 or D 2488 — €1zl Description and Remarks
£ 8 e solos| 8 3 212 8|5 | & & | surface: Second growth willows and spruce
3|2(5|85|82| &8 | € S|E|E|E|2 |2 -
(= = N e o e = 3] [2) RIRX|KX|=|a |
- u': 13
.
— 38’
S ¥ N I T S [ B e
7 5 CL | Lean CLAY with Sand -/ Dark gray, moist, find sand, plastic fines, very
/ 15 0.0 stiff
7 18
7 3 CL | Lean CLAY with Sand - Dark gray, moist, rounded gravel, fine sand,
. 1% ’ 10 plastic fines, very stiff
/19a7; 2 CL | Lean CLAY with Sand -/ Dark gray, moist, fine sand, plastic fines, very
g 8 | sP | Poorly graded SAND 10 stiff /1
Dark gray, moist, fine to medium sand
: 7 I D = ]
/ 6 CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
% u stiff, 1.25-inch layer of gray fine sand
N
NPA Form 19-E

EXPLORATION LOG KENA| BLUFFS.GPJ ACE_ANC.GDT 9/3/04

May 94 Prev. Ed. Obsolete

Project: Kenai River Bluff Erosion Study

Hole Number:
AP-607-P




EXPLORATION LOG KENAI BLUFFS.GPJ ACE_ANC.GDT 9/3/04

ALASKA DISTRICT Project:  Kenai River Bluff Erosion Study Page 3 of 3
CORPS OF ENGINEERS Kenai, Alaska Date: 18 Sep 2003
= ENGINEERING SERVICES e
niling Agency: [T Alaska District Elevation Datum: mLw
Soils and Geology Section " Hughes Driing CMSL X obe
’ . Northing: 2,396,206 ft. Top of Hole
EXP LO RATIO N LOG Location: Easting: 1,414,825 1t Elevation: 896 ft
Hole Number, Field: Permanent: Operator: Inspector:
T84 AP-607-P Pat Kelley Steven Henslee
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit [ AugerHole [ MonitoringWell X Piezometer . 219ft.WD 100.0 it. 101.5ft.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
M0 lbs 2.§in. 8in. HSA | CME-T5 with Autohammer Grab and Drive
3| . Classification GrainSize | = .
= . glgz| = ASTM: D 2487 or D 2486 — Slel . Description and Remarks
S 8|2 sS|o®| 8 |3 2|21 8|5 | &| & | surface: Second growth willows and spruce
8|£| 5858 B | & clg|E|x|e]=
Q| J]lownlt|ici= o D RN [ K| =|a |
—74 %
—80 % B g CL | Lean CLAY with Sand 1-10 Dark gray, moist, fine sand, plastic fines
B / s 9 :
—82 %
B é/ 1Za 152 ‘ CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines
—86 S 12} 25 SP | Poorly graded SAND Dark gray, moist, fine to medium sand
88 7 __________________________________
| CL \leanClAYwithSand ____{ | | | | | b_—____________ |
' g SP | Poorly graded SAND 1-/0 Dark gray, moist, fine to medium sand
12 '
2 SP | Poorly graded SAND 0 ]98| 2 1-Io 20 | Dark gray, moist, fine to medium sand
16- '
—98
33 CL | Lean CLAY 0|8 ]9 0l0 27 | Dark gray, moist, fine sand, plastic fines, very
: soft
Bottom of Hole 101.5 .
Groundwater Encountered While Drilling: at
B an elevation of 61.6 ft.
104 PID = (Cold/Hot) Photo lonization Detector
106 Survey datum is Alaska State Plane, Zone 4,
NAD83. Elevation datum MLLW.
108
NPA Form 19-E Project: Kenai River Bluff Erosion Study Hole Number:

May 94 Prev. Ed. Obsolete AP-607-P
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AA-ASKA

October 24, 2003
W.0. A30510

Mr. Steve Henslee, P.E. and Mr. Greg Carpenter, Ph.D, P.E.
U.S. Army Corps of Engineers - :
Alaska Distirct ‘

Soils and Geology Branch

P.O. Box 6898

Elmendorf AFB, Alaska 99506-6898

Project: Kenai River Bluff Erosion Study

Dear Mr. Henslee and Mr. Carpenter:

Alaska Testlab (ATL) has completed the testing you requested for the three “undisturbed” brass liner
soil samples, the “undisturbed” plastic liner sand sample, and the sixteen “bag” soil samples that were
delivered to us on September 30, 2003. We performed two Multi-Stage Consolidated-Drained Triaxial
Compression tests (Multi-Stage CD) in accordance with a modified test method as described in your
instructions and three Consolidated-Undrained Triaxial Compression tests (CU) in accordance with
ASTM DA4767 “Standard Test Method for Consolidated Undrained Triaxial Compression Test for
Cohesive Soils.” We also performed twenty Particle Size Analysis of Soil according to ASTM D422
“Particle Size Analysis of Soils,” sixteen moisture contents according to ASTM D2216 “Standard Test
Method of Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass,” and
three Plasticity Index of Soil in accordance with ASTM D4318 “Determining the Plastic Limit and
Plasticity Index of Soils.” The three samples tested using ASTM D4318 were classified according to
ASTM D2487 “Standard Practice for Classification of Soils for Engineering Purposes (Uniform Soil
Classification System).” The remaining samples were classified according to ASTM D2488 “Standard
Practice for Description and Identification of Soils (Visual-Manual Procedure).”

The two Multi-Stage CD triaxial compression test specimens were approximately 4.3 inches in length
and 2.4 inches in diameter. Both samples were taken from TB-3 sample No. 14 at 59.5 feet to 61 feet.
The sample was sliced in half and the two halves were tested. We attempted to use the material from
TB-1 sample No. 10 at 40 feet to 41.5 feet, but the sample contained a column of sand in the center of
the sample. There was only about three inches of the sample that could be used. The test specimens
used were saturated by starting with an initially saturated drainage system and a 5-psi confining
pressure. The “B” value was calculated for each test specimen to verify a minimum of 95 percent
saturation had occurred. The “B” values of 0.99 and 1.00 were achieved for the two samples. The
samples were consolidated to the prescribed confining pressures and the pour water was allowed to
drain. Upon completion of consolidation the test specimens were compressed at a rate of 0.1 percent
strain or 0.0048 inches per minute. Load and deformation readings were taken every 0.25 percent
strain. The loading continued until the stress-strain curve started to break-over. The test was then
stopped and the next prescribed confining pressure was applied. The sample was then consolidated
and the procedure was repeated. During the third stage, the axial load was applied until shear failure
occurred. The confining pressures used were 10, 20, and 30 psi for the first sample and 5, 15, and 25

psi for the second sample. The graphs for the deviator stress vs. strain and the mohr circles are
attached.

4040 B STREET *+ ANCHORAGE + ALASKA + 99503 + 907/562-2000 * FAX S07/563-3953



Mr. Steve Henslee, P.E. and Mr. Greg Carpenter, Ph.D, P.E.
U.S. Army Corps of Engineers

October 24, 2003

Page 2

Three CU triaxial compression tests were performed on the sand sample from the plastic liner. The
density of the sand was measured prior to removing the sand from its liner. The initial dry density of
the sand was 97.7 pcf. Three test specimens were constructed within two pounds of that dry density.
The test specimens were approximately 5.0 inches in length and 2.5 inches in diameter. The test
specimens were saturated by starting with an initially saturated drainage system and a 5-psi confining
pressure. The “B” value was calculated for each test specimen to verify a minimum of 95 percent
saturation had occurred. The samples were consolidated to the prescribed confining pressures and the
pour water was allowed to drain. Upon completion of consolidation the test specimens were then
1solated to prevent the pore water from draining during compression. The specimens were compressed
at a rate of 0.1 percent strain or 0.0053 inches per minute. Load, deformation, and pour water pressure
readings were taken every 0.25 percent strain. The confining pressures used were 10, 20, and 30 psi.
The graphs for the deviator stress vs. strain and the mohr circles are attached.

A summary of the test specimen's densities and moisture contents is provided below:

(i)onfinmg Type of Test Specimen Dry Density | Imitial Moisture | Final Moisture
ressure .
. Test Location (pci) percent percent
(psi)
10, 20, 30 CD TB-3 No. 14 @59.5° 114.8 16.6 17.2
5,15,25 CD TB-3 No. 14 @59.5° 1175 16.9 17.5
10 CU TB-3 No. 7 98.8 14.9 16.5
20 CU TB-3 No. 7 98.7 14.9 16.4
30 CU TB-3 No. 7 99.6 14.9 16.5

In addition to the triaxial test results the sieve analysis results are also attached.

If you have any questions regarding the test procedures or results please call me.

Sincerely,

Alaska Testlab

Chris Christensen, EIT David L. Andersen, P.E.
Engineer General Manager

Attachments: As stated

A30510.Corps.CC.DLA.102403.mas



d002/021

Alaska Testlab

1270272003 13:21 FAX 9075614862

£66£-695/L06 + 0002-295/L06 « £0566 &YSely abeioysuy 12348 g 0v0Y

wwr 200

89°€9¢ = UOIRI] UL JO I [EIOL

%6'v 00T ON

%3 001 'ON
08 'ON

%CC 09 'ON
0S ON

%65 0t ON
0t ON

%¢8 0Z ON
91 oN

%88 01 ON
8 'ON

1T = IM [0

%¢6 ¥ ON
%56 w8/
%L6 W/l
%386 Wb/E
%001 ul
wl/11

ul

uf

%0~ = 1SAL. UF pApMoU] 10N UI £+

NOILVDIAIDAdS ONISSVd azis

€0/€27/01 :pomrodey
€0/1/0T POAIONY
124C ON q&]
01S0EV 'O'M

P WISV “LSId
HZIS-A'IDILAYd

128URIA jRIoUID) “F 4 ‘UesIepuy T plae(

uasJapuy 7 plaeQ

(urw) 321§ opPNIRg 6661 ‘GRIISIL BYSEIY O
100°0 10°0 10 I o1 001
T—T=TTTYTY A B vy Ty r—r—rvrvrr %0
S w : . .
u/m_, { %ot
- \ 1 %ot
: . ~
3 | 4]
m . ! v 8
BRI | g
I i 1 -
TN G-
po ] A
— 1 %0s 8
Lol m _ : P =
—— —! 1 %09 M
. 3k : _ | h.v-
: : —1 %0L as
! | =
A ..rl _ ; 1 %08
/G.! ” %06
Py =
. 0= %001

PAItSTIJA] JON ‘HONEIYISSE]) 3501,]

mm Qz<w Uoﬁmﬂ@ TOO& ”ﬂoﬁmo@mmmaﬁv Q.EOQE ﬁm
%0’ € = SINISIOIN
£.6°C ‘g orduwes ‘T-41

quar) Ag mozmooq
Ul_l_ Jssnunu ..—.O ED.W_>_D
Apmig UOTSOI Jnyg 19Ary reusy ool g

s1aaumdug yo dio) Away “S ) SIUSID 4! m<J<




dio18/021

Alaska Testlab

12/02/2003 13:24 FAX 9075614862

€G6E-€95/L06 » 0002-295/206 « £0566 BYSElY abeIOydUY J8213S & 0V0Y

ww 700

8479 = UONIELI Ul JO IM [BIOL
%L'T 00T 'ON
%S 001 ON
08 ON

%91 09 ON
0S 'ON

%LS 0y ON
0g ON

%98 07 'ON
91 'ON

%t6 01 ON
8 'ON

86921 = 1M (B0,

%96 ¥ "ON
%386 a8/€
%66 wl/1
%001 ub/t
ul

wC/T 1

Wl

s

oll~ = 150 Ut popaJou] 30N UF £+

NOLLYDIIIOAdS ONISSYdL qZI8

€0/€Z/01 :paroday]
£0/0£/6 ‘PaAIRITY
7TYT 'ON Qo]
01S0EY "O'M

WA LSV "LSId
HZIS-A'TOLLYVd

1a8vuBy [BISUSD “F d ‘UssIapuY T PirR(

uasJiapuy 7 pireq

(mur) 9ZI§ InIey 6661 ‘QBIISSL BISEIY ©
100°0 10°0 1o 1 1) 001
T —rTTETT YTy TV T A %0
e .mr/ —] %01
2 : L1 0z
B _ i ] o d
4 o
1 ~
“ { %0¢ e
i - =
[ d
/ P %0V 'v.ud
w
@,
%0S 5
4=
g
%09
£ M
| .
" : 1 %0L g
' / : L =
i V 1 %08
—& %06
m A o %001

38"
2
a/an

VO SAN UOIedIJISSe[ ) 1801

dS ™ ANVS PSPeID A[I00{ ‘UOREIYISSE])) SULSUIZUL]
Y%L v = IMSION
Z1-0T “p# ordues ‘1-91

JusI) Ag zosmooq
U.._u_ J>>Dn_ mo co_m_>.n_
Apmg uoisorg gnig Ieany reusy 109l g

srpomduy Jo diop Auwry “§ ) IUSID <¥ m<J <




[ho21/021

mmmm €96/.06 - 0002-295/.06 - mommm e)se|y abesoyouy 100418 g ooy
15FRUBIN [BISURD) “F'( ‘UISIAPUY T PIAB(
uss.iapuy 1 piareq

Alaska Testlab

W 70'0 (urur) 9zI§ IponIEg 6661 ‘QRNISIL BYSE]Y O
Byy1E = BONIWA 930 I 15101 1000 Y0°0 1’0 I o1 001
%¥e 002 "°N P—r—T=TTTTYT T v YT ——rrTTYTY preyy—rrrrery %0
%EL 001 ON : .
" 08 ON %01
%26 09 ON
0S "ON %0¢C -
%L6 0% ON , ] ve0c m
0€ °N . e
%66 0T °N {ovor =
o1 0N / ] 2
%66 01 'ON { %0s qm
8 'ON / ] =
BULIE= 14 [B0] , ; %09 M
%66 ¥ ON | | Y vior &
%66 W8/E j ] =
%001 WU/l b m %08
/g \|: !
Wl %06
__N:..M . /W.Em =D iy & 001
%0~ = 1531, UL Papjou] 0N T £+
NOLLYDIIOZAS ONISSVd  d4ZIS PAINSEI]A 10N ‘UONBOILIISSE]) 1SOL]

£0/£7/01 :paroday] NS~ ANVS AWTS TUOREODsse]) SUHasulsuy

£0/0€/6 PRAISIY 949° [ Z = QIMSIO
LTST ‘L ordures ‘T-g1,

£TYC 'ON q¥]
0O a1 Ag [UOIIBOO
OISOEV O M U|_|_ |_>>D_U mO COWUWW>_U 7
A NISY "ISIAd Apmg uorsorg gnjg ATy 1eudy 3oaford g

AZIS-TIDLLAVd s1eamduyg Jo d1o) Auiry ‘S ) IuUSD <¥ m<J <

12/02/2003 13:24 FAX 9075614862



do20/021

Alaska Testlab

1270272003 13:24 FAX 9075614862

£66€-£9G/206 + 000Z-295/L06 « £0566 BYSE]Y abRIOydUY 392415 § 010V

wur zoo

8y98 = Uomoulf SULT JO IM [210L

%e8L 00T ON
%8 00T 'ON
08 ON

%88 09 'ON
06 ON

%T6 0t 'ON
0g ON

%96 02 'ON
91 ON

%86 61 'ON
8 'ON

30 =1M [®mOL

%001 ¥ ON
w8/
ul/1
W/

ul
N4
ul
wf

%0~ =158 UL papniou] JoN Ul £+

NOILYDIIIDEdS ONISSVd dZIS

€0/97/11 :pouoday
£0/0€/6 ‘PIATSONY
yTHT "ON 9]
0ISOEY "O'M

WA NSV "LSId
HZIS-A'1O01LdVvd

Io8RUBA [elousn) I d ‘USSIpUY ] PIAB(T

ussiapuy 7 piaeQq

() 371§ IpNIE] 6661 “qENsSL BISElY ©
100°0 10°0 10 I o1 001
T T—TTTYYT T YTy YTy T rrery %0
I :
. %01
; %WT oy
: o
' ~
_“ %0¢€ 2
; =
‘ -
%Y
: 2
; %0S &
g
%09
=
e,
Q
| %0L aw
O _ 5
= %08
P W m o
N 1 %06
“ 3 Y i |
{ _ 23 ! IT\ | t okuco—

pd "TONEIIJISSE[)) 1S01,]

IO PUES A AV 1D UONEIISSE]) SUIeursuy
$'S1 = xopu] Aouse]d ‘g"0¢ = pinbry
S Tp-0F ‘014 ojdures -4,

HS:O Agq coﬁooq
U..... |_>>Dn_ ya uoi m_>.n_
Apmg uoisoxg Jnjg IaAry reusy ;paloly g

sreaudug jo dio) Auiry "§() ual) <¥ m<J <




F1004/021

Alaska Testlab

1270272003 13:21 FAX 9075614862

£66E-£96/206 « 000Z-295/L06 + £0566 BYSe]y abeioyouy 1931 € 010V

ww 7g'0

87 8pk = UONORLT SUL] JO 1A 1BIOL
%SL 007 ON
%08 001 ©N
. 08 'ON
%8 09 ON
0S 'ON

%88 0¥ 'ON
0t ON

%06 07 °N
91 ON

%16 0l 'ON
8 'ON

878 ="IM (O]

%6 ¥ ON
%56 w8/
%S6 wl/1
%56 wb/t
%001 wl
wt/1 1

nC

wf

%0~ =159 L U1 pOpATou] 10N Ul £+

NOILYOIIDAdS ODNISSVd azis

€0/97/11 :pouodoy
€0/0€/6 :POAIIDY
STYT "ON 9e]
01SOEV ‘O M

WA LSV "LSId
HAZIS-A'TOLLAVd

1o8eugy |eisuan) g ] ‘UsSIpUY ] PIABQ

usslepuy 7 piaeQg

(urr) 271§ 9pPNIRg 6661 ‘qensa, eYSelY @
100°0 10°0 o I 01 001
T——TTTTTTY YTy TTTTTY Ty rr-rrrrr %0
f | LT

; _ %01
] 1 %0
: )
oo b R =
i : —1 %0¢ g
; ! H =
: %oy
i i o
! ! P Z.
_ — 1 %05 =2
. g

%09
N 3
i 2.

- 0,

. _ %0L a.m_oo._

,.MV.: : %08

%06

&L
= = %001

y.1 -UONBDIISSe[)) 1S01]

TO PUES A XV 1D ‘UONEJHISSE]) SUlIoouls iy
%G1 = 2IMSION
$°99-59 ‘ST# opdures ‘1-4.1

qual) A9 :ozmooq
U.._n_ .._>>On_ “_o co_m_>_n_
Apmg uorsory Jynjg 1oAryg reusy (pofold g s‘

s1asuiSug Jo dro) Awry "S'[] Syusl) <¥ m<J <




dhoo3s021

Alaska Testlab

£66€-€94/.06 » 000¢-299/L06 - £0566 mxwm_< abeioyouy 39348 g 0v0P

wu oo

3553 = UONJBLT UL JO 1M (@10,

%L 00T ON

%6 001 ‘ON
08 'ON

%91 09 '°N
05 'ON

%LE 0y 'ON
0¢ ON

%06 07 ON
91 ON

%L6 01 'ON
8 'ON

3066 = 1M [=0],

%66 ¥ ON
%001 n8/€
%001 wl/t
/e

wl

W/l

4

uf

%0~ = 1531, Uf PAPMOU] 10N I £+

NOLLYOMIDALS ONISSVd4 qzIs

£0/€7/01 ‘pamodey
£0/0L/6 -PaAIRIY
9TrT ON qe1
0IS0EV O'M

A LLSY "LSId

AZIS-TIDILAVd

12/02_/2003 13:21 FAX 9075614862

198euEN [RI2URD) “F ] ‘ueslepuy - plAR(l
ussJspuy 7 pineg

(urur) 9ZIS IpPNIRG 6661 ‘qesa], ¥AsEV @
10070 100 o 1 01 001
T T T %0

Yy —rrrrre r—r—rrrrTy v
b : .
P i

LT ~ %01
f0Z . : L
3 — %07
H - . _

m m %0¢

M 1 %or
; : { %05

_ 1 %09

N3rp Aq Suissed Jusdiay

_ 1 %o0L

\l
) |

%06

:7 r
‘i

£

o4 %001

el

38"
1/

DAINISESN 10N -UOTIBIIJISSR[)) 1501

S-S TS A (ANVS PopeID) A[I00d U0UEdlISSE],) SUNaaulsug
%St 1 = SIMSION
.S 18-08 ‘81# arduteg ‘[-gL

EO:U Ag uoneso
t= Ry | J | >> o ﬂ.. 40 UOISIAIQl W
Apn3S uoISOIg Jnig 19ARY 1BuUdy j00M01d g y

s1eduIdug Jo diop Aulry ‘g usi) 4! m <J <




do08/021

wmmm.mwmicm « 0002-295/,06 » £0G66 @YSely abeioyouy }8a.0s g 0v0v
JaFRuUBA [BISUID) “F'd ‘UssSIOpUY T PIAB(

ussJapuy 7 piAeQq

Alaska Testlab

Ww 700 (o) 9Z1S pPNIE g 6661 ‘9EISAL BSEIY ©
TSTLIE = UONRLI LI W IROL 100°0 10°0 10 1 01 001
%9t 002 °N —rrrvrre T Y rrey rryrrrny %0
%6 001 ON NG Do
08 "N /ww ——+— %01
%SE 09 ON A
05 ON T\ 1 %0t
%8L 0% "ON . 2
05 “ON r — %0 g
“ e
%26 0T ON L 3 %0b m
91 ON ‘ ) 2
%¥6 01 ON %08 qm
8 "ON / | z
" 35gyT = I (WOL / Q %09 <
9 0 i : ©
%96 7 ON _ﬂ _ oo, &
%86 W8/€ m r . =
%66 W2/l =l 1 o408
%001 ul — ¥ : %06
W2/ 1 : | 8l T ”
z : = 0= %001
__m
%0~ =155, Ul Papnjau] JoN 1T £+
NOLLVOMIDES ONISSVd  dZIS D3INSEITA JON UOTJEIIJISSe[) 1501,
£0/€2/01 “wutomom dS ™ ANVS PapeID) A[T00 -UOLRIISSE[) SUiIooursuy
£0/0¢/6 ‘PRAIRIY %0 = SIMSION
LTYT ON Q&1 S9I-ST ‘4 ordureg ‘z-g1.
01S0EV "O' M 311 1moa so qu:.um»_mhom_sﬁ
TPA INLSY "LSId Apmg uolsorg yynig Joany 1euay ;3oslold gy

AZIS-TIDILLAVd s19ouIduy Jo dio) Aury "S 1 URI[) <¥ m<J<

12/02/2003 13:22 FAX 9075614862



oo7/021

Alaska Testlab

12/02/2003 13:22 FAX 9075614862

£G6€-£9G6/.06 + 0002-295/L06 » £0566 ®Yisely abeioyouy 39318 g 0v0Y

ww 2070

3y'80¢ = UONORL] OULT JO M (€10
%L1 00T ON
%t 001 ON
08 ON

%9 09 ON
05 'ON

%L1 0oF ON
0€ ON

%t 07 ON
91 ON

%29 01 oN
8 ON

60T = MM [eI0L,

%9L ¥ ON
%68 W8/€
%6 Wt/ 1
%00t u/e
nl

WO/

wl

uf

%0~ = 1S9, UT PapR[au] 10N U1 €+

NOILYOIAIDHAS ONISSVd qZ18

£0/€7/01 :pouoday
€0/0€/6 “PRAIITY
8TYT ON qeT
0ISOEV 'O’ M

WA NILSY "LS1Id
HZIS-A'IDILYVd

IaBeuEIy [BIoUaD) “J'd ‘UISIIPUY Y PIAB((
uaslispuy 7 PiAe(

(urur) ozIS spNIRg 6661 ‘GENSSY BASYV O
10070 10°0 1o Y 01 001
T v _. T Y %0
: ] ]
: {woe
o)
%e g
=
i -
T m %0y mua
_ ,u.; ; .. 2
; £ { %0s 3
_ g
X “ %09
“ <
e,
: - _ 1 %0L e
| N | =
w/ 1 %08
mM/ 1 %06
_ - O %001

VOW S:AN ‘UOnedISSE]) 1501]

dS oABID UM (INVS PopelD) A[100 -UONEOTISSe]) SUlIoaUIguy
%L €1 = INISTON
STE-0€ ‘8# ordwes ‘T-gL

quary) Ag {UoneI0]
Ul_l_ J;Unu &O Ca_m_>_n<
Aprug wolIsoIg Jnjg XeAny reuay 000y g

s1swidug jo dio) Awry "§ ) udl) <¥ m<J<




_006/021

Alaska Testlab

12/02/2003 13:21 FAX 9075614862

£56€-€96/L06 » 0002-295/L06 - £0566 BYsely abeloyouy 12948 g 0v0p

w700

39'pL¢ = UONORI BULI JO IM (€10,
%18 007 'ON
%388 001 ON
08 ON

%16 09 ON
0S ON

%t6 0P ON
0€ ON

%6 07 ON
91 "ON

%56 01 ON
g 'ON

38°68€ = 1M |10
%96 ¥ 'ON
%86 n8/€
%001 we/1
wb/€

nl

W/l 1

ul

. .

%0~ = 153, U1 papn[au] 0N U1 ¢+

NOLLYOIAIDAdS ONISSVd azIs

£€0/92/11 :popoday
€0/0€/6 ‘PoAI0Y
6THT 'ON 9T
01S0EY "O'M

(WA INLSY "1S1d
HZIS-A'TOLLAVd

1a8uRI [2ISUDD) “F'd ‘USSISPUY *7 pIAR(]

u9sIapuy 7 pire(

(wm) 971§ IPNILJ 6661 ‘QRUISIL BTV O
10070 10°0 [ 8 I 1] 4 001
e —rTrTTY v TS —rTrrTY rr=rrrren %0
— %01
~ %02
_ g
_ ! ] o
_ o R
! ! (1]
o ! 1 =
s | -
I { %oy
[ ] g
— { %s =
m . g
m %09
: 3
i =.
ol 17 =
o ~
- — %08
(n :
2 NG m
D m ; 1 %06
Bl 8l 2T @ _ ..
S i 001

ApmyS uotsoxy jjuid Isaryg reusy oofold g

¥ -UOTJBDIJISSB]) 150X,

TO "PUES A AV'T) [UOHEDISSE],) Buliosulsuy
m.oﬂ = ouam«oz
S'8E-S°LE 0T# o1dwes ‘T-g1,

quall) A9 co:mooq
0._J .:SOn_ mo :u.m_>_0

swewgdug jo dxop Aunry "g N usD <! m<J<



@o11/021

£G6£-€96/206 » 0002-Z9S/L06 « 0566 &sE[Y abeioyouy 399418 g 0v0Y
193euR JRIDUSD) “H J ‘USSIapuy "] PIARQ
usslapuy 7 pireq

Alaska Testlab

WIWL 700 (wur) 971§ I1Iey 6661 ‘GBS, BISTY O
38'€0% = WOHIBI 2ULL30 1M Sl 100°0 10°0 10 I o1 001
%lc 002 °N r——r—rrrrr— TPy —rrrrrere vy %0
%I 001 ON . M L
08 °N — —{ %01
%¥S 09 °N : .
‘ 05 ON : : / “ m %07 .
%8 0% "ON Lo o
‘ . L %0€ o
0£ ON b : 1
%96 0z N | | H { %ov 3
91 ON 2\ | . : 2,
%86 01 °N - = %S B
Y 2
Ty %09 <
9, 0 “ ] (4]
%001 ¥ ON : i %0L 7=
W1 : - { %08
WVIg 3 “
H 4
:N\H — : — )
Z _ S = L %001
uE S
%0~ = 1S9, Ul Papn[ou] 10N Ut £+
NOILVOIIDEdS ONISSVd  JZIS paInseajA 10N ‘UOIEIJISSe[) 1S01
€0/€2/01 ‘paroday NS “ANVS ATS TUONESYISSE]) SULISSUIS U
£0/0£/6 PARY
0€HZ ON qe1 9T-S YT ‘L# oldures ‘¢-q1
- Eo:U Agq qozaooq
01S0¢V 'O'M U..._ ._>>.un_ uu _..u. _>_n.
YA WISV "LS1d Apry§ uorsoIg Jni IoAry reuay osford g

AZIS-TIDLLAVd sxaau3uy jo dro) Auuy S Sudl) <! m<J <

12/02/2003 13:22 FAX 9075614862



@o10/021

€G6€-€9G/.06 » ooowlwom\hom £0666 eYsely abeioysuy 193118 g 0V 0¥
Jageuep |eieuan) “g’d ‘UesIepuy J plAB(Q

uesiapuy 7 piAeQ

Alaska Testlab

< m A
ww 70'0 (wur) 3ziS apnIed 6661 qepISS] BISEIY O
999'5¢ = UOUEL] AULT JO IM [BIOL 100°0 100 | &1 I 1] 001
%Ll 00Z °N y—r—rrrver Ty —r—rrrrr—rrrrrem %0
; _ . =TT T 1NN
%€ 001 °N = Mg || ! “
08 'ON AT~ ) e ; —1] %01
%S 09 ..oz m ._ _ . - .
oo N m | 2
%81 0¥ N il : : { %oc g
0€ ON / , m g
%S 0¢ ON _ ] %07 mu
91 °N : / ] %05 m
%lL 01 ON m mf 1 % qM.
8 °N ] %09 <
()
32801 = 1M [WOL _ %
%¢€8 ¥ ON ' IRC )
%6 a0/l m _ / H %08
m m T .
o " 7
: ,*., 5 I} .
:N ~ ul..
€ -
%0~ = 353 UI POP[OU] JON Ul £+ .
NOILYOMIOAS ONISSVA  9ZIS VO SAN -TOTIedifIsSe[)) 1s0L]
: 3ARID) A 3peID) A[1004 -UOREIISSe]) SUIIaUIguy
€0/€Z/01 :Payioday dS TeARID A (NVS PPRID e
LT 7T =
£0/0€/6 :PosISOTY . _Mw o
: JE.5°6T N
[€¥C ON qe7]
‘) . Ev:U Ag uoneso]
01S0EV O'M U..J ._>>Dn_ ».o u o] .>.n_ \ -4

YA ISV "IS1d Apmg uolsorg Jyniq Ioaryg 1eusyy 0fo1d g

HZIS-HTIOLLAVd | s1oomSug jo drony AuLry 'S JusD <¥ m<J<

1270272003 13:22 FAX 9075614862



@009/021

Alaska Testléb

1270272003 13:22 FAX 9075614862

£G6E-€95/206 « 000Z-29S/206 » £0566 BYSe|y abeioyouy 18313S g 00V

N4t

99°§1 ¢ = UOHDRL] SUIT JO IM [RIOL

%t 002 ON

%Yy 001 ON
08 ON

%L 09 ON
0S ON

%81 0t ON
0¢ ON

%9¢ 07 °N
91 'ON

%T$ 0l ON
8 ON

31671 ="IM [E30L

%89 ¥ "ON
%¢E8 «8/€
%06 Wt/
%L6 : wb/e
%L6 n
%001 W/l
ul

ut

950~ = 353, Ul PAPNOUT 10N UT £+

NOILVYOLJIDadS ONISSYd az1s

€0/€7/01 :parroday
€0/0£/6 “PIAISONY
ZEYT ON QBT
01S0EY "O°'M

WA LSV “1SId
AZIS-A'IOLLYVd

193RUBIA] [RISUIL) “H ] ‘USSISPUY ] PIAB(

ussiepuy 7 piaeqg

(vur) 9ZIS PNy 6661 ‘qQeNSaL BASEY O
100°0 10°0 I’ I : (118 001
—T—TrTrvrey Ty Y LR B AL o YT, %0
mm as . _
% Iﬂ { %01
“ i : M ; ; 1 #0c a)
O ®
MIEA EEE PP
/x A I 1 =4
w/ — Ao 7
i i : P ]
: ‘ - o,
Hf %08 QM
BN | T
= { %09 <
/ m
= { %o &
H/ ] =
R -,
{ %08
* wf 1"
5 %06
: %001

VOW SN “UOTEOGTSSE[) 150T]

dS TOATID [IIM (JNVS PIpeID) AJ100J ‘UONeIISSE[) JULISSUIZUY
%111 = 2SI
9E~§PE ‘64 S1dures ‘c-g1

quarD Ag :oENooA

UJJ |->>0n_ .\_.D CO_W_>_D
Apmig uoIsOIg Jynjg IPATY IeUdy 192(01] &

syt s s g M SN TN




@005/021

Alaska Testlab

12/02/2003 13:21 FAX 9075614862

€G6E-£96/206 » 000Z-29G/L06 + £0566 &YSe|Y sbeioyouy jeans g 0v0v

w60

86°GE€ = UONJEL JUL] JO 1A [RIOL

%LL 00Z ON
%98 001 ON
08 'ON

%t6 09 'ON
0S¢ ON

%L6 0¥ ON
0€ ON

%066 - 0Z ON
91 ON

%001 0l 'ON
8 'ON

(wrur) 5718 SponIEd

100°0

18eue |elauan) “q'J ‘USSIspuy ] PIABRQ
ussiapuy 7 piAeQq

80 ="1Mm (7oL

%001 ¥ ON
u8/%
wl/1
uP/e

ul
wl/11
ul
€

%0r~ =351 Wi POpN[AU] 10N WI £+

NOILLYOIAIDAIS ODNISSVd e VAR

€0/97/11 :pauoday
€0/0€/6 1PIAIOOY
€EYT "ON qe'T
0ISOEV 'O'M

YA NISY "LSId
AZIS-A'IO1LAVd

10°0 10 I o1 001
YT T Y rTYYY —rrrrer—rrrrree %0
; : [ P
- — — %01
m W %0¢
m ; s
‘_ e |. %
_ — %t 9
» =
W m — %o F
; __ —{ %05 B
| . =
— _ — —1 %09
“ = K2V
i : ] =
C ~ _ i m ‘ -
N _ ; M %08
Nl : m :
— T | | %08
o _ i ; .
- LT ] ot e o= %001

Apmyg uotsorg jynjg oangreusy 3090l g w

$J ‘UONBIITISSe])) 1S01]

D PueS M X V1D UONEIIJISSE|) JULesuIsuyg
§1 = xepuy Aonseld ‘6g = MW pmbry
J19-,5°6S 14 ojdwes ‘c-g ],

Eo:U iq :o:mooq
2111 |_>>n.n_ +o uaol m.>.n_

s1suduyg Jo dio) Aury “§7n USID 4! m<J <

6661 ‘QENSAL ISV O



@014/021

Alaska Testlab

12/02/2003 13:23 FAX 9075614862

£G6E-£95/206 » 0002-Z95/L06 « £0566 &YSE]Y abeIoyouy 193138 g 010V

ww zgo

81" b6 = UONIRIJ QU] JO IM [BI0],
%tL 007 '°N
%98 00T °N
08 ON

%C6 09 'ON
0S "'ON

%56 0 "'ON
0t ON

%L6 0Z ON
91 ON

%86 01 ON
8 ON

3gL6€ =M [m0)
%66 ¥ ON
%001 u8/E
Wtk

u¥/e

ul

nl/T 1

aC

"3

%0~ = 1SO.L, U} PIpU[O] J0N W £+

NOILYII1DEdS ONISSVd azis

€0/97/11 papoday
€0/0€/6 PRAIRIY
VEPT ON qB'1
0ISOEY "O'M

(WA LSV "LSId
HZIS-A'IO1ILdVd

(ww) 921§ NI

198euBly [RI2USD) “°J ‘Uesiopuy I piae(

ussJepuy 7 piAeQ

6661 “QelISS L, BYSE[V ©

100°0 100 10 I o1 001
—r—rrrre —rrrrr—————rrr —rrrrr—rrr %0
%01
%07 .
o a
M %y ¥
; &
%s &
_, g
M %09
; m 9
n/ Pl H P o qm.
g /r an %08
EN ” %06
s Lt . o %001

¥ TTOTIBOTJISSE[ ) 1501,

D PUBS A V' 10 'I0NeonIsse) Suloousuy

% L1 = SMISION

9L-S L ‘L1#o1dues ‘g-g1,

quaty) Ag cos.moou

UJ._ ._>>Un_ yo co_m_>.n_

Aprug uotsors jnig IeAny reusy ;pslord g

swouwdug Jo dro) Awry g ) WS <¥ m<J <




o13/021

Alaska Testlab

12/02/2003 13:23 FAX 9075614862

£G6E-£95/206 » 000Z-295/L06 « £0566 BSely abeioyouy j90.18 g 010V

wuk 700

31'5£¢ = uonoex] UL JO I [EIOL
%11 00T °N
%Pl 001 ON
08 ON

%07 09 ON
0S O°N

%IL Ov "ON
0g ON

%66 07 ON
91 ON

%001 01 "ON
8 'ON

LTI =10 1]I0L
%001 ¥ ON
%001 w8/
Wl 1

Wb/

ul

WC/T 1

4

uf

%0~ = 1531, U1 papOjou] JON UF £+

NOILYOIIIOHAJS ONISSVd azis

€0/€7/01 :pantoday
£0/0€/6 ‘PRATOON
SEPT "ON qB'T
01S0EY ‘O M

Tpd WISV "LSId
HZIS-ATOILAVd

198euR [B19UAD) “F"d ‘UISIAPUY "I PlABQ

ussiapuy 7 piAeQq

(w) 9Zi§ IPNIRJ 6661 ‘QE[ISST, BYSBIV O
100°0 100 I'0 I (1]} 001
T T rTreT T T YT rvrrrem %0
“ %0l
£ IF/
s %0T -
i o
.} , e
4 | =
| ! | -~
M ” | %ovr ¥
i wn
m £,
] 1 %05 =
{ 2]
i .
; 1 %09
| _ <
. ] S
%0L TR
I -
E ] =
; 4 1 %08
: \ %06
~ rv.rn ., u O o= %001

#10

PIIMSESJA JON -UOTIBITIISSET)) 1501

WS-dS IS P qNVS PapPeiD) A00J “UonedIsse[) Julssuguyg
%S°6] = SINSION
16-5°68 ‘0T# ordureg ‘¢-gL

quat]) A coshooq

UJ._ |_>>Dn_ uo :o.w.>.n_
Apmg uorsorg Jnyg 1oany reusy 1oy g

s1eswduy jo dio) AuLry "§°[) ULl <¥ m<J<




do12/021

Alaska Testlab

FAX 9075614862

1270272003 13:22

£66E-€95//06 » 0002-295/L06 + £0566 BYiSE|Y abrIoyouy 38818 € 00V

ww 700

867599 = UOHORI] FULT JO AL [¢10],

%5e 00T ON
%8 001 ON
08 ON

L6 09 ON
05 'ON

%66 0¥ ON
0€ 'ON

%001 07 ON
ST 'ON

%001 01 ON
8 'ON

30 ="1M 1810L

%001 ¥ "ON
w8/€
ul/1
wb/e

ul
W11
nC
€

%40~ = 1591, U PApOIOUT 10N W g+

NOILVOHMIDAJIS ONISSVd AZIS

€0/€7/01 ‘payioday
£0/0€/6 'PRAIOSY
9¢HT "ON qeT
01S0EY 'O'M

rd WALSY "LSIA
HZIS-A'IDILAVd

Jadeugy [IAULD) “H'] ‘ULSIIpPUY T PIAB(Q
uastapuy 7 piaeq

7

(w) 9zIg APNIBJ 6661 ‘QBPSIL BASELY O
1060°0 10°0 10 I o1 001
T TrTTTTT ’ YT =TT rvrvrrm %0
. %01
: { %0t
! ] )
, g
%E g
=
-
e %0% M
2,
4 , . %0¢ aw
, g
1 %09
: e,
T %0L aa
i ( m . =
: Mﬁ %08
; £ 1 %06
! /..r . ]
m : &L O o %001

40

0
#1001

4 [

DIINSEIA] 30N [UOTIEDTJISSE[ ) 1501

%€7 = JINISION
$'97-S'ST ‘Qpi drdwes p-g1

sl A( UOTJBOOT
U..._ |_>>On_ v.o co m.>_n. v
Apryg uoISoIq Jynyg Isany reusy 0ofory g

R —— 0 |- )4




doi7/021

Alaska Testlab

12/02/2003 13:23 FAX 9075614862

£66£-£9G/206 « 0002-295/206 « £0566 BYSE|Y abeioyouy 10818 g 00t

wur 7o

Bp'7$ € = uonael surd Jo IM [BI0],
%E'1 00T ON
%C 001 ON
08 'ON

%b 09 N
0 'ON

%07 0y ON
0¢ °N

%<9 07 °N
91 N

Y%v8 01 ON
8 'ON

30T = 1M tE0L

%t6 ¥ 'ON
%L6 w8/t
%001 wl1
%001 b/t
ul

We/T 1

ul

s

90~ = 3531, UF POPTIOU] 10N UF €+

NOILYOLIEDIdS ONISSVd azis

€0/€7/01 :porioday
€0/0€/6 PIAIROTY
LEYT "ON qe]
01S0EV 'O'M

WA ISV "1LSId
AZIS-A'IO1LYVd

IoZRUB [RISUOD) ' ‘USISPUY T plABR(
uasJiapuy 7 pirneq

(wrw) 9ZIS 3[PIBd 6661 ‘qEIISSL, BISBIY O
100°0 jU N T'0 1 01 001
T T Ty ™rTT T YT Ty rrrrrrg %0
£z ¢ 1 %o
_.M ﬁ %0¢
ﬁ W %0t

/ %0
/ 1 %05
/ { %00
, W/ | %os
| / 1 %08

m 2N { %06

Y3 Aq Bursse g Juddray

!
;i

%001

3]
1i2
RV

VOW SAN "U0neoIIsSe[) 1017

dS "~ (NVS PapeID A[J00J "UONRIIISSE]) SULIaaUIZ Uy
%E' 1T = AIMISION
S1E-0€ ‘G4 ddwes “p-g,

quai) Ag nou«.ooq
U..J |_>>Dn_ uo r_.u.w.>.n_
Apmig uotsoIxy Jyn[g J9ARY reusy j0slold g

s1oowuy jo dro) Awury ‘S’ o) <¥ m<J <




hoil6/021

£66£-£9G/L06 » 0002-295/L06 « £0566 BYse|Y abeioyouy 991 g 00V
Jo8euRp [RISURD) " d ‘UISLepUY ] PIAR(]

usslepuy 7 pirneq

Alaska Testlab

unu zg'0 (ur) 9ZI§ INIRJ 6661 ‘qBNISAL BYSEIV Q@
BLBEC = WORIRA A0 IM [90L 100°0 10°0 10 1 | 01 001
%81 00T ON o
YTy ey r YT T T T T %0
%¢€ 001 ON n,“_ I&,w_ 1Ny _ L .
08 ON e N . : %01
%9 09 ON ; _. ?
. “ : N %0C
05 ON T Jm ! _ 0 g
%l 0% ON ; \ ; : ®
_ A ; %E 8
0€ ON m H /Jﬂ m . ¢
%bT 0z ‘ON 2N\ m L wor o
91 'ON ! / _ 2
%S€ 01 ON — { %0s qm
8 'ON e =
8pLEl = 1M [BOL / %09 <
0 "0 o
%08 ¥ ON oL &
%EL W8/ ﬂ, : =
%¢£8 W2/ i w,_w 1 %08
%£6 Wb/E i / .
%836 ol & %06
%001 WL _ }m m
’ . e " A 001
£
uE -
%0~ = 1S3 Ul PAPI[OU] JON UL £+
NOILVOLIIDAIS ONISSVd  FZIS VYO SAN U0neoIsse) 1501y
€0/£2/01 :PoHOdRY dD PueS UM THAVYD PIPEID) A[I00d “UOLBOHISSE[() SULISIULSUH
£0/0€/6 “PAIDTY %S P 1 = SISO
8€¥T ON qe] _ ~SE ‘O ordures ‘p-g1,
. 0O quat[D A zo:mooq
01S0tY 'O'M U..._ .:Sn.n_ fu :u.w_> a
Ty LSV " LSId Apmig uotsorg yynig IoAny reusy] pofod g

HZIS-TIDILIVd sxoautdug jo drop) Aury "§ ) JuSI) <¥ m<J<

1270272003 13:23 FAX 9075614862



dio15/021

Alaska Testlab

1270272003 13:23 FAX 9075614862

£56£-€95/L06 » 0002-29G/L06 » €0566 BMse|y abeioyouy jeans g 0v0Y

ww zo'o

9z'L7¢ = vonoes] SULI JO IM (B0

A 00C °N
Yol 001 ON
08 'ON

%S 1 09 °N
0S ON

%E8 0% °N
0¢ ON

%96 07 'ON
91 ON

%L6 01 ON
8 ON

30 ="Im [BO],

%001 ¥ ON
w8/€
wlf1
ub/t

ul
wl/1 ]
nl
nf

940~ =53] Uf POPIOU 10N UT €4

NOILYDIIDAIS ONISSYd VAR

€0/€2/01 :papioday
£0/0€/6 :PAATOINY
6€77 ON qe1
0IS0EY 'O'M

(WA LSV "LSId
HZIS-A'TOILYVd

108euey [eI9UID) “FJ ‘UsSIOpPUY ‘1] plAR(]

uasiapuy 7 pireq

(wur) 9zig IR d 6661 ‘qefisaL BIsLIV ©
100°0 10'0 o 1 01 001
T T TrTeY TR rrveY M A AL S I b %0
212N } %ot
] w ‘ : i

- %0T
‘ Lo a
! i A ]
; i i ] -
_ — w0 g
: Pl 1 =
%oy ¥
, — s 8
! [ =
%09 S
b
M T,
- %0L 09
W =
; ; -

: - %08

L i
% _ %06
e o= %001
£ M,M

VOW SAN -UOHedISse[) 15017

dS T ANVS PopeID A[I00] ‘UONEI(JISSe[)) SULISUIsuyg
o1Se[J UON 04661 = ANISION
$°96-.56 ‘P 1# s(dwes ‘g1,

quat) Ag =oamooq
U._J .:SDn_ mo cu.m_>.n.

Apni§ worsoxy Jn[g IPARy] 1Buay 103lo1g

s19aurdug jo dio) Awry "S- U <! m<J < :



o19/021

Alaska Testlab

1270272003 13:24 FAX 9075614862

€66€-£9G/206 « 0002-295/.06 - £0566 XSEIY abrioyouy 199118 g 010V
198euRA [RISUAN “F°d ‘ussiopuy I plae(d

ww 700

B Z¢E = UOUDEL BUI] JO "Ip [RI0L

%26 00T °N
%86 001 °N
08 ON

%66 09 'ON
0S 'ON

%66 0¥ ON
OF ON,

%001 07 °N
91 ON

%001 0l 'ON
8 ON

20 ="1M TR0L

%001 v 'ON
w8/t
nl/l
Wb/

ol
WO
4
€

%0~ =155, U PIPRIOUT JON U £+

NOLLYDIAIOAdS ONISSVd XZIS

€0/97/11 :poyioday
£0/0€/6 ‘PIATSOTY
0vPT 'ON qe1
0IS0EY 'O’ M

WA LSV "LSIA
EVARSCHIOIRR AL |

(urw) 271§ 921318

uaslapuy 7 pIneQ

6661 ‘QR[IS9] BSEIV O

1000 10°0 1’0 | 01 oot
T=—T=TTTYTIY TrrTYYTY v TTTTTY v [J r—r=rvrrer %0
%01
! ~ %0T -
H i l¢]
i ; a
%0¢ s
! =1
=3
— %y
. %0S 42
g
, %09
=
. ] )
_ —{ %0L e}
M %08
n/c. %06
£ . “
ol e o %001

A8
#25

Aprug uorsoxg Jjnyg IATY 1eudy :109loig

g v 1 414 S 3 4
szgowrdug jo dro) AWy "§7[) JusI)) <¥ m<J< z

#io U

403

7 TUOTIEOIJISSel,) 1507

1D "AV1) -UOEOTISSe])) SUIedtis g

%S 9T = 2AMSION

S T10T-001 ‘S1# aydures ‘p-g1,

quat) Ag UoneI0]

=171 TMDO 30 uDisIianIQg v




£565£-£95 (Z06) - 0002-29§ (206) - €0S66 ~- WASVIV - dJOVHOHONY - 133¥1S 8 0v0V

2INDI
) -}IN
stos9l  #om s}se | peuleiq pejepljosuo) abejs-nIny
uien}g Juaosdd
0's 184 0'¢ 0C 0l 00
_ _ : : 0
\\ oL
\ 0c
\ 0o¢
or
\ g
S
— 09 &
[1]
®
0.7
@,
08
06
€00z/8L/0L -8leq
81€00ZL # Mojeiogen 00}
% 991 jusjuo)d aInisioN [eliu]
: aInssald Buluyuo) aAoay] oLl
pd gLl :Aususq Aug |eniu|
14" # o|dwes ozl
0'190},665 :ydeqQ ¢ # Bunog =17 TMOQO 0 vols|IAlQ VYV

oLsoev # OM

a A\ 4 A AL s = | AL
sJoauIbu3 Jo dion Auly ‘SN ULl
Apnig uoisol Yn|g 1oAY leusy| :100loud <¥ m< -<




m £56£-59S (Z06) - 0002-296 (Z06) ~ €0S66 - WASVIV - 3dOVAOHONY - 133¥1S 8 0v0¥
ainbi4 i
orsoey]  #OM s}se) pauleiq pajepliosuo) abeis-BIny
ulel}s Juaolad
oS oY 0€ 0¢C 0l 00
: : : : 0
oL
0z
0€
ov
g
\ 0S W
e
09 £
[4-]
/ ;
\ 0.2 w,
.l\ "
06
€002/8L/01 :9led 001
61£002L # Aojeioge]
% 991 JU8U0D 24NISION [BNIU| 0Ll
: ainssald Buluuon oAy
Jod gLl :Ausueq Aiq jemu| 0zl
14" # o|dwes
01901,665 :wydeq¢ # Bunog 92997 TMOQA 40 vuolIsinla v
oLsoev # OM = | A4 . | 1 s 2 L
sioaulbuz jJo dion Auly ‘SN ualD <¥ m<J <

ApN1S UoIsSoIg N|g JoAlY leusy : 199[0id




— £66£-€95 (206) - 0002-79S (£06) - €0S66 - WISYIV - IDVHOHONV - 133¥LS 8 OvOV
2.nbi4 ]
STSoeyl #om s}se] pauleiq pajepljosuo) abes-jn
ulel}s jJuaoied
ovL 02 00l 08 09 oY 0C 00
: : : : : : : 0
0l
\ 0c
0€
oF o
<
2
05 8
@
®
09 &
[ |t
\ 0L~
\ 08
06
€002/8L/0L o1
02£0021 # AojeloqeT 0
% 991 JusjuU0D BJINISION |eiu] S ok
Isd o¢ : alnssald Buluuo) aAioayg
jod g'pL) :Ajsuaq Aug [eniy 0Ll
145 # ojdwes
0'1901,66G6 :ydeq e # Buuog 217 ITMOCA 40 uo1IsIAIQ WV
: 0160evY # OM a 7 | AL S = XL
sJosuibug Jo dion Auy ‘SN usiD
ApN1g UOIS0I UNig J19A1Y leud)] : J08[oud <¥ m< -<




ainbi4
01LG0EY # OM

sise] gQ obejs-nnN - wesbelq Jyow

091

(1sd) ssau)g [ewIoN

orlL ocl 00!} 08 09 ov 0c 0
Ol
\ \\ 0z
// / 0g
oy
0S
09
€00Z/8L/0L :91eQ
0’19 01 ,G'6G s yideq
vl # s|dweg
€ # Buuog
1Isd 0°0¢ =€o 02£002L # ge1 0LsoeY # OM
1sd 0°0Z =€o 61£002L #qe sJsauIbuz Jo dio) Awly SN JuelD
1d gvLL =PA 1sd 00l =€o 81€00Z1L #49e1  ApniS uoisoid yn|g JeAly leusy  :joofoid

9777 TMMOQA JO UolsIiAIlQ W

YISV

(1sd) ssang teaysg




£66£-£9S (206) - 0002-29S (£L06) - €0S66 - WISVIV - 3JOVHOHONV - 1334LS & Ov0¥

2.nbi j
o150Vl  #OM siso| pauleiq pejepljosuo) abejs-HnN
uless jusdiad
0L 09 0's % 0¢ 02 o'l 00
: : : : : : 0
oL
\ 0¢
o
\ 3
ov
2
\ p
os &
[©]
\ @
= 09 B
0L
08
€002/61/0L -aled
1260021 # Aiojeloqe 06
% 691 JUBJUO0D BINISION [eiHu|
: ainssald Bujuyuon aniosy3
od g /L1 :Rusuaq Aig [eny 00}
144 # o|dwes
0'1901,665 :uywdeQ ¢ # bupog =11 TMOCA 0 uols|IAIAQ VYV
oLsoeY # OM a 7 = AL S a AL
s e IASVIVY

Apnis uoisoig Yn|g J9ARY leusy : 100loid




£56£-£95 (£06) - 0002-29S (£L06) - €0S66 - WISVIV - 3IDVHOHONV - 133dlS 8 OvOb

2.nbl
01505yl # OM s}se ] paulelq pejepliosuo) abeis-jiniy

urens Jusdied
0'S (184 0¢ 0c (% 00
. . . . 0

\ oL
0c

0)4

\ 0¢
09
\ 08

{1sd) ssang iojeirag

€00¢/61/0L -8leg l|\

zeeoozL  # Aiojesogen 06
% 691 jusjuod aJnisioA [eniu]
1sd G| ; ainssald Buiuuon aAiosyg

1d gLl :Aysuaq Aid [emu] 00k
vl # o|dweg

01901666 :udeQ ¢ # Buuog U.._._ .._>>0n_ “_o co_m_>_n_ v
0LsoeY #OM
siosuibuz jo dion Auly "SN sl

Apn1S uoIsoJI Yn|g JoAlY leudy] : 109lo1d <¥ m<J<




£66£-€95 (£06) - 000Z-79S (L06) - €0S66 - WISVIV - 3JDVIOHONV - 133d1S 8 0v0b

oInDbI
ssoea] #om s}sa] pauleiq pajepljosuo) abejs-nny
ulel}g Juadiadd
0zl 00l 0’8 09 oy 0C 00
_ . _ _ _ 0
oL
0z
0
=)
o7
2
e
os &
[13
\ ;
\ 09
\ 0L
08
€00¢2/6L/01 8jeq \
€Z€00ZL # Aojelogen T . 06
% 691 JuUsjuo) ainisio feniu]
Isd gz : ainssald Buiuuon) aAiosyg
pdGLLL :Aysue@ Mg lemiu| ook
vl # s|dweg
0'190},665 :uydeq ¢ # bunog S TMOQA 30 uolIsiaAIA VW
0LS0eY # OM a \4 . | L S = | L
stesuIbug jo dio) Awly ‘SN ;ualD
Apnis uoIS0I Yn|g JOAIY 1eus)| : yooloud <! m< -< ‘




2Inbig

s}so] @0 ebejs-nInyl - weibeiqg Jyon

0LG0eV| # OM
(1sd) ssang |[ewloN
ocl oLl 0ol 06 08 0L 0S (0] 4 (019 074 oL 0
/ ,/ / \\ \\ \\ m
\ \ \ /AN
Gl
\ \ /) )/ 5
0z m
sz 3
AN ezl i
/ / \\ Ge -
~—~——— 14
0g
£00Z/61/01 -a1eq
0'1901,666  :uydeqg
/ vl #eo|dwes
¢ #buuog
Isd 0'GZ = %o €ZE00ZL #qel 01LG0eV # OM
1sd 0'Gl = €0 Zzeo0zL #qe1  ssesulbu3l jo dio Ay 'S'N Juald
podg /L =P 1sd 0'g = €0 1260021 #de1 ApnmS uoisoig ynig Joaly leusyl  :joefoid

29777 TMMOQA 30 volsiAlQ WV

VISVIV |




£56£-£9S (£06) - 0002-29S (Z06) - €0S66 - WASVIV - 3JOVIOHONV - 1333d1S 8 0v0¥

pauielpun pajepljosuo))

0LG0EVY| # OM
uleq}s juaoiad
9 g v € Z
—— , . _ 0
\\ o
ainssald aiod
0z
0
—
o
ov
a8
)
os £
[13
»
09 g
0L
08
€002/61/01L -eled
¥2€00ZL  # Alojesoge 06
% 6'¥L JUSU0D BINISION |eniu]
isd 01 : ainssaid Buiuyuo) aAnoey3
jod 886 :Ausueq A1q [eniy 0oL
L # o|dwes
0920} ,Gyz :ydeq e # Buuog 977 1TMOQ 30O uoIsIAIAQ WV
01G0ev # OM a 7 | AL s = | L
sioaulbuz jo dion Ay ‘SN ‘ULl
ApN]S U0ISOJIT YN|g 1oAY [BUSH : 109lold <! m< -<




£S6£-£9S (L06) - 0002-29S (Z06) - €0S66 - WISVIV - 3IOVIOHONY - 133ALS 8 Ov0P

paulelpun pPalepljosuod)

0LS0EVY| #OM
ulen}s Juaolad
8 L 9 g v € Z !
. : : : : 0
\4 ol
alnssald alod
0z
0€
o m
./ m’
05 &
13
@
0L
08
€00¢/2c/oL 8jeq
GZe00zl # AojesogeT 06
% 6L jusjuoQ alnisio [elu]
1sd oz : ainssald Buiuyuon aAloayg “
Jod /°86 :Rysueq Mg (emul 004
JA # o|dweg
09201 .G'¥Z :udeq ¢ # bunog 017 TMOQA #0 uois|IAIa Vv
01S0eY # OM a A4 =1 AL = 3 L}
sioauibug jo dioD Auy "SN JualD
Apnig uoisoi3 ynig JaAlY [Bus)y : yoofoid <! m< _<




£66£-£9S (£06) - 000Z-29S (Z06) =~ €0S66 - WISVIV - 3JOVHOHONV - 13341S 8 OOV

pauleipun pajepljosuo)

01G0€V| #OM
ulens yuasiad
0l 8 9 v z 0
. _ . . 0
\4 ]
ainssald aiod
0z
0e
\ or m
2
8
05 &
1]
\ ;
09 8
\ 0L
08
€00¢/12/0L -8jeq
92£0021 # Aojesoge /f 06
% 6Vl Jusjuo) ainjsioy [eniu]
1Isd 0¢ : alnssald Buiuyuo) aAioayg
jod 966 :Ausus@ AuQ Jey| oot
L # o|dweg
09z 0} ,G¥Z :ydeqg ¢ # Bunog 2117 TAMMOOd 30 uolsiAlA Vv
0LG0evY # OM a 7 | L S = | L
sloauibug Jo dion Auly ‘SN JualD
ApN)S uoISOIg YNn|g J9AIY leud)y| : 109loid <! m< -<




0150€V # OM

s1S9] ND - welbeiq Yo

0sl

ovl ocl

0clL oLl 001

06

(isd) ssang jeuoN

08

0. 09 0§ ov 0c (14 ol 0

,

7.

\

U/ BY/SEN

Gl

// .

/. N

oe

(1sd) ssanig Jeayg

4 o

ssellg [elol

Z "

14

0s

Jod 9'66
Jod /°86
Jod g'g6

PA
PA
PA

Isd 0°0¢
Isd 0°02
Isd 0°0L

£002/61/01 ‘8)eq

0'9Z0},6¥Z  :ydeg

. # o|dwes

e # Buuog

92£00ZL # geT oLsoeY # OM
GZE00ZL #49eT siesulbug Jo diod Awly "SN JusiD
¥ZS002L #9e71  ApnisS uoisoig gnig JoAly leus)y  :joefold

<17 TMMOQOQA 30 volsiaAla Vv

WHSVIV






