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Gentlemen:

Attached find our final submittal for the above-referenced groundwater monitoring. This report
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We trust that this final report is found to be responsive to your requirements. Should you have
any questions or require further information, please contact us.

Very truly yours,

R&M CONSULTANTS, INC.
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Charles H. Riddle, C.P.G.
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GROUNDWATER MONITORING
REPORT

KENAI RIVER BLUFF EROSION

KENAI, ALASKA

1.0 INTRODUCTION
1.1  Background

For many years, the City of Kenai has been concerned with the ongoing erosion of a one mile
portion of the steep bluff along the right bank of the Kenai River within the city. This erosion has
required the relocation of privately owned buildings as well as city infrastructure and utilities.
Unless measures to control the erosion and protect the bluff are implemented, bluff erosion is
expected to continue, further threatening existing buildings, infrastructure, and utilities within
proximity to the bluff.

The U.S. Army Corps of Engineers - Alaska District (USACE-AD) has conducted a geotechnical
investigation to provide design-level information for the Kenai River Bluff Erosion Project. The
geotechnical investigation provides site-specific geotechnical design information necessary to
establish an erosion control method that is technically feasible and satisfies resource agency
needs. The work consisted of drilling and logging test borings, installing groundwater monitoring
wells, laboratory testing, and the preparation of various reports. Ultimately, the geotechnical data
obtained will be used, in conjunction with other considerations, in developing the specifications
and design criteria for the project.

R&M Consultants, Inc. (R&M) was tasked by the USACE-AD to provide professional
geotechnical services for the project. Drilling, sampling, and groundwater monitoring well
installation services were performed by Discovery Drilling, Inc. of Anchorage, Alaska under
direct contract to R&M. During the geotechnical field investigations, a total of 20 test borings
were drilled and sampled at the project site. Fourteen (14) of these test borings were completed
as groundwater monitoring wells.

The regional setting, site conditions, geotechnical conditions, bluff mapping results, and
groundwater conditions are discussed in R&M’s prior Geotechnical Investigation and Site
Conditions Report (R&M, 2007).

1.2 Contract Authorization

This work was completed under the terms of Contract No. W911KB-05-D-0004 between the
U.S. Army Corps of Engineers — Alaska District and R&M Consultants, Inc. The groundwater
monitoring and this report were completed in specific fulfillment of Delivery Order No. 0010,
Modification No. 01.
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Measurements and weights presented in this report are generally shown as U.S. customary units.
Where previous investigations and reports have utilized Sl units, we have retained the units
expressed in the original document. A conversion chart is included as Table 1 for use in
conversion from U.S. customary units to the International System (SI) units. Actual conversion
should be made with the appropriate numbers carried to three or more significant figures.

1.3 Purpose and Scope-of-Work

The intent of this groundwater monitoring program has been to provide a monthly cycle of
groundwater table elevation information to evaluate the hydraulic conditions for the analysis and
design of a bluff stabilization project. This report presents a summary of the results of R&M’s
monthly groundwater monitoring program.

This work was performed under a Statement-of-Work prepared by the USACE-AD, revised 13
September 2006.

No hydrogeologic analysis or recommendations were required under the Statement-of-Work.
1.4  Existing Information

The following document is a predecessor to the current report and provides detailed information
concerning our site investigation.

R&M Consultants, Inc. (R&M), “Geotechnical Investigation and Site Conditions Report, Kenai
River Bluff Erosion, Kenai, Alaska”, Final Submittal, Contract No. W911KB-05-D-0004,
Delivery Order 0010, prepared for U.S. Army Engineer District, Alaska, 14 February
2007.

Additionally, a number of pertinent U.S. Geological Survey documents and other technical
reports are cited and listed within the References section of the February 2007 report.

Groundwater Monitoring Report (Final) Kenai River Bluff Erosion
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20 GROUNDWATER MONITORING

Methods of groundwater monitoring for the Kenai River Bluff Erosion project can be divided
into the following categories.

Test Borings

Groundwater Monitoring Well Installation
Groundwater Monitoring

Monitoring Well Location Surveys

2.1  Test Borings

Test borings were located and drilled to meet two primary objectives. Both of which are
presented in R&M’s Geotechnical Investigation and Site Conditions Report (R&M, 2007). The
first objective involves delineating the subsurface soil conditions, and the second entails a study
of the groundwater regime in the area.

A total of twenty (20) test borings were drilled by R&M at the project site during the period of
November 9, 2006 through December 16, 2006, fourteen (14) of which were completed as
groundwater monitoring wells. Each of the borings was logged in accordance with standard
engineering practices, and data obtained in this manner were utilized to determine geotechnical
site conditions. The depth of the test borings ranged from 30 to 101.5 feet. The total number of
feet drilled during the field program was approximately 1,135. Drilling and sampling operations
were performed by Discovery Drilling, Inc. of Anchorage, Alaska under direct contract to R&M.
Approximate test boring locations are shown on Drawings A-02 through A-07 of Appendix A.
Logs of the monitoring well test borings, including logs provided by others are illustrated in
Appendix B, Drawings B-03 through B-29. A key to the test hole log general notes and an
example of a typical log are illustrated on Drawings B-01 and B-02, respectively. Table 2
provides a summary of R&M monitoring well test borings performed for the project.

Soil boring, sampling, and groundwater well installation on the bluff crest were performed
utilizing a truck-mounted CME-75 drill rig. Test borings were advanced using continuous flight,
hollow-stem augers. Representative soil samples were generally obtained at the surface, at 2.5
feet and five feet, and then at approximately five-foot intervals or at obvious changes in soil
strata. However at each grouping of three groundwater monitoring well installations (e.g. AP-
608-MW through AP-610-MW), only one of the three borings was sampled and logged in detail.
The other two borings were only sampled at the bottom of the boring.

The drilling program was conducted under the supervision of an experienced engineering
geologist who maintained a detailed log of the materials encountered and the samples attempted
and recovered. Representative soil samples generally were collected either by means of grab
samples taken directly off of the augers, in the case of the surface sample, or via split-spoon
samplers. In all but one boring, disturbed samples were obtained using a 2.5-inch 1.D. (3.0-inch
0.D.) split-spoon sampler driven by means of a 340-1b hammer with a 30-inch free-fall stroke.

Groundwater Monitoring Report (Final) Kenai River Bluff Erosion
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Both manual (rope and cathead) and automatic (hydraulic) hammers were used on this project, as
denoted for each sample on the logs of test borings in Appendix B. The penetration resistance,
defined as the number of blows required to drive the sampler the last 12 inches of an 18-inch
interval, gives an indication of the in-place relative density for unfrozen cohesionless soils. Blow
counts reported per six-inch interval are shown on boring logs in Appendix B. Penetration
resistances thus obtained can be corrected to approximate the Standard Penetration Test (SPT)
“N” values by an energy to area ratio adjustment. A correction factor should be used to convert
actual blow counts to the corresponding approximate SPT blow counts. Note, however, that the
blow counts appearing on the logs of test borings are actual values, not converted SPT values.
The Standard Penetration Test (SPT) was performed in the upper 40 feet of Test Boring AP-617-
MW utilizing the 1.4-inch 1.D. (2.0-inch O.D.) drive sampler and a 140-pound automatic drop
hammer.

It should be noted that heaving or flowing sands interfered with sampling in the deeper test
borings located on the bluff crest. The logs of test borings in Appendix B include notes on
whether a sampler was overfilled with heaving sand, or whether samples were not attempted
below a certain depth due to heaving sand flowing up into the augers.

All soils recovered were visually classified and logged in the field following ASTM Designation
D 2488. After visual and tactile classification in the field, all soil samples were returned to the
R&M laboratory. Representative samples were then selected for further examination and testing.

2.2  Groundwater Monitoring Well Installation

After completion of drilling, fourteen (14) of the test borings on the crest of the bluff were
completed as groundwater monitoring wells. Groundwater monitoring wells were installed in
general accordance with ASTM Designation D 5092, “Design and Installation of Groundwater
Monitoring Wells in Aquifers”. Each monitoring well was constructed to allow for the accurate
measurement of groundwater depths relative to the top of the well riser. The well riser pipe was
constructed of 2-inch 1.D. polyvinyl chloride (PVC) pipe. A locking steel protective over casing
was installed around the well riser pipe extending approximately three feet below and three feet
above the top of ground surface. Bollards were placed around some of the installations to protect
the wells from traffic and snow removal equipment.

A typical groundwater monitoring well schematic for wells installed by R&M is presented as
Figure 1. Monitoring well photographs are shown in Figure 2.

2.3  Groundwater Monitoring

Groundwater monitoring occurred on a monthly basis in the 14 R&M test borings that were
converted to monitoring wells and the three pre-existing American Environmental monitoring
wells. Prior to the fifth reading, groundwater monitoring was expanded, at the request of the
USACE, to include the four pre-existing USACE monitoring wells. This monitoring continued to
occur on this basis for a period of one year from the installation date of the original 14 R&M
monitoring wells.
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FIGURE 1

TYPICAL GROUNDWATER MONITORING WELL GROUP
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FIGURE 2

PHOTOGRAPHS SHOWING MONITORING WELLS

b. Grouting at Group 2 borings. November, 2006.
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Access to the protective over casings was gained and a Solinst Model 101 water level meter was
lowered down the well to measure the groundwater level. The water level meter tape is measured
against a constant point on each well casing to ensure a consistent measuring point.

Two exceptions to this process were with regard to Monitoring Wells AP-606 and AP-607,
which were installed by the USACE. Monitoring Well AP-606 was unable to be located in the
field and no readings were obtained. Monitoring Well AP-607 was constructed with %-inch
nominal O.D. PVC piping, and a wooden dowel float was lowered down the well until reaching
equilibrium. The measuring point along the float line was then marked against a constant point
on the well casing and the groundwater depth was measured with a tape after removal.

Groundwater levels were measured upon completion of the monitoring well installation and were
measured monthly for one year, with a total of 13 readings for most monitoring wells. A
summary presenting monitoring well identification, date, time, and groundwater elevations is
provided in Appendix C as Table C-01. A summary of groundwater elevation trends for the year-
long monitoring period is presented in Appendix C as Figures C-02 through C-06.

24 Monitoring Well Location Surveys

Survey information was based on a field survey performed by R&M Consultants, Inc. during
January, 2007. The project coordinates are ACS83 Zone 4, U.S. Survey Feet. The project datum
is NAD83 (CORS). The project coordinates and datum were established by ties to CP 1 and
USC&GS BM NO. 3 1966 from the DOWL Engineers drawing “Kenai River Bluff Erosion
Survey Topography” dated July 16, 2003. The vertical datum was established by holding
USC&GS BM NO. 3 1966 with an elevation of 31.44 feet. The drawing indicates that the
vertical datum is referenced to Mean Lower Low Water (2003) in U.S. Survey Feet.

Monitor wells and test borings were located horizontally using RTK GPS techniques and
vertically by a combination of RTK GPS and differential leveling techniques. The RTK GPS
accuracy was quality controlled by taking three-dimensional check shots on established control
positions. All of the check positions fell within the tolerances defined in the scope of the project.

The elevations for the top of the pipe of the monitor wells were determined by differential levels
run from TBMs with elevations established by RTK GPS. The wells were broken up into four
groups based on proximity. One TBM was established for each group of wells with RTK GPS.
Differential levels were then run from the TBM to the group of wells in the surrounding area. All
level loops closed well within the tolerances defined in the scope of the project.

Elevations for Monitoring Wells AP-604 through AP-607 were based on information provided
on the monitoring well installation logs provided by the USACE. Distances between the collar
elevations and the well casing measuring points are approximate and accuracy of groundwater
elevations within these wells should also be considered approximate.

Groundwater Monitoring Report (Final) Kenai River Bluff Erosion
R&M Consultants, Inc. 7 Kenai, Alaska



3.0 CLOSURE

R&M Consultants, Inc. performed this work in a manner consistent with the level of skill
ordinarily exercised by members of the profession currently practicing under similar conditions.
No warranty, express or implied, beyond exercise of reasonable care and professional diligence,
is made. This report is intended for use only in accordance with the purposes of study described
within.

We appreciate the opportunity to perform this groundwater monitoring program. Should you
require further information concerning the monitoring or this report, please contact us at your
convenience.

Very truly yours,

R&M CONSULTANTS, INC.

% Robert M. Pintner
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Aaron T. Banks Robert M. Pintner, P.E.
Engineering Geologist Senior Geotechnical Engineer
Charles H. Riddle, C.P.G.
Vice President
CHR:ATB*slv
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CONVERSION FACTORS FOR SI UNITS

TABLE 1

CONVERSION TO THE SI INTERNATIONAL SYSTEM OF UNITS
To Convert From To Multiply By
Mile Kilometer (km) 1.609344
Mile Meter (m) 1,609.344
Foot Meter (m) 0.3048
Foot Centimeter (cm) 30.48
Inch Centimeter (cm) 2.54
Square Foot Square Meter (m?) 0.09290304
Square Yard Square Meter (m?) 0.8361274
Acre Square Meter (m?) 4,046.825
Cubic Foot (cf) Cubic Meter (m?) 0.02831685
Cubic Yard (cy) Cubic Meter (m?) 0.7645549
Gallon (U.S. Liquid) Cubic Meter (m®) 0.003785412
Pound-Mass (Ibf) Kilogram (kg) 0.4535924
Ton (short) Kilogram (kg) 907.1847
Pound-Force (Ibf) Newton (N) 4.448222
Degree Fahrenheit (°F) Degree Celsius (°C) T°C=(T°F-32)/1.8
Pound per Square Foot (psf) Kilonewtons per Square Meter (kN/m?) 0.47880
Pound per Cubic Foot (pcf) Kilonewtons per Cubic Meter (kN/m?) 0.157087
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SUMMARY OF MONITORING WELL TEST BORINGS

TABLE 2

KENAI RIVER BLUFF EROSION
KENAI, ALASKA

BCT)E?,: e ngﬂ | COORDINATES (FEET) _ EEOVLALTAlF(; N E(ég%:

NUMBER | NUMBER

(FINAL) (FIELD) | NORTHING | EASTING (FEET) | (FEET)
AP-608-MW | TB-1A | 2395412.81 | 1,413,139.72 88.4 101.2
AP-609-MW | TB-1B | 239541541 | 1,413.150.90 88.6 765
AP610-MW | TB-1C | 2,395430.86 | 1,413,141.62 88.9 413
AP6IL-MW | TB2C | 2,395775.73 | 1,414,431.97 911 1015
AP612MW | TB2B | 2,395786.22 | 1,414,437.68 913 765
AP613-MW | TB-2A | 2,395795.10 | 1,414,440.67 91.0 415
AP-614-MW | TB-3A | 2,396.258.31 | 1,41575543 93.9 1015
AP-615-MW | TB-3B | 2,396.268.68 | 1,415756.19 935 765
AP-616-MW | TB-3C | 2,396,280.50 | 1,415,756.60 93.7 415
AP-617-MW | TB-4A | 2,396,189.80 | 1,416,979.96 92.9 1015
AP618-MW | TB-4B | 2,396207.48 | 1,416,981.72 93.1 70.0
AP619-MW | TB-4C | 2,396,224.77 | 1,416,982.32 93.1 40.0
AP-620-MW | TB-02 | 2,396,321.05 | 1,414,354.82 92.2 414
AP-621-MW | TB-03 | 2,396,759.77 | 1,417,031.71 92.7 41.0

AP = Auger Point
TB = Test Boring
MW = Monitoring Well

Kenai River Bluff Erosion
Kenai, Alaska

Groundwater Monitoring Report (Final)
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CONTRACT NO. W911KB—05-D—0004
CONTRACTOR R&M CONSULTANTS, INC,
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ALASKA DISTRICT
CORPS OF ENGINEERS
ANCHORAGE, ALASKA

PP KH KENAI RIVER BLUFF EROSION

. KENAI, ALASKA
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DATE: R&M NO. SCALE: DWG. NO.
DEC. 2007 1209.10 AS SHOWN A-04
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CONTRACT NO. W911KB—05—-D-—0004 ALASKA DISTRICT

CONTRACTOR R&M CONSULTANTS, INC, CORPS OF ENGINEERS

CITY ANCHORAGE STATE ALASKA ANCHORAGE,; ALASKA

B, KENAI RIVER BLUFF EROSION

LT KENAI, ALASKA

R MONITORING WELL LOCATION MAP

S H.R. GROUP 2 AND VICINITY

DATE: R&M NO, SCALE: DWG. NO.
DEC. 2007| 1209.10 | AS SHOWN A—-05




Z:\project\ 1209.10\acad\geo\acad\GW Report Kenai Site Plan A—02—07 New.dwg

Plotted 1/15/2008 9:59 AM by PHardcastle

CORPS OF ENGINEERS

W ST.

'SOUTH WILLO

D>

NOTE: TEST BORING LOCATIONS ARE
APPROXIMATE ONLY.
0 50 100 200 300

s ™ e =
GRAPHIC SCALE (IN FEET)

S

R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB—05—-D—0004 ALASKA DISTRICT
CONTRACTOR R&M CONSULTANTS. INC, CORPS OF ENGINEERS

CITY ANCHORAGE STATE ALASKA

ANCHORAGE, ALASKA

Pk KENAI RIVER BLUFF EROSION
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CHECR LR MONITORING WELL LOCATION MAP
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DATE: R&M NO. SCALE: DWG. NO.
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HEEHR. MONITORING WELL LOCATION MAP

SPIEH.R, GROUP 4 AND VICINITY

DATE: R&M NO. SCALE: DWG. NO.
DEC. 2007|  1209.10 | AS SHOWN A—07




APPENDIX B
LOGS OF TEST BORINGS

GENEIAL NOTES..... ettt ettt bbbt ne e B-01
Explanation of Selected Symbols ..........ccooiiiiiiinii e B-02
Logs of Test Borings (R&M).......c.ccveieiiiiieieiiesece e, B-03 thru B-15
Well Logs (American Environmental)..........ccccooeviiinininiiiicnn B-16 thru B-18

Exploration Logs (USACE-AD)........cccccooviieiiieieiie e B-19 thru B-29



SOILS
CONSISTENCY AND SYMBOLS

CLASSIFICATION: Identification and classification of the soil is accomplished in
accordance with the ASTM version of the Unified Soil Classification System. When
laboratory testing data on material passing the 75-mm sieve is available Standard D
2487 (Classification of Soils for Engineering Purposes) is used and when laboratory data
is not available D 2488 Visual-Manual Procedure) is used. This classification system
identifies three major soil divisions: coarse-grained soils, fine-grained soils, and highly
organic soils. These three divisions are further subdivided into a total of 15 basic soils
groups. Based on the results of visual observations and prescribed laboratory tests, a
soil is catalogued according to the basic soil groups, assigned a group symbol(s) and
name, and thereby classified. Flow charts contained in the two standards can be used
to assign the appropriate group symbol(s) and name.

SOIL DENSITY/CONSISTENCY - CRITERIA: Soil density/consistency as defined below
and determined by normal field and laboratory methods applies only to non-frozen
material. For these materials, the influence of such factors as soil structure, i.e. fissure
systems shrinkage cracks, slickensides, etc., must be taken into consideration in making
any correlation with the consistency values listed below. In permafrost zones, the
consistency and strength of frozen soil may vary significantly and inexplicably with ice
content, thermal regime and soil type.

COHESIONLESS

Description N * (blows/FT.) Relative Density
Loose 0O -10 0 to 40%
Medium Dense 10 - 30 40 to 70%
Dense 30 - 60 70 to 90%
Very Dense > 60 90 to 100%

* Standard Penetration "N": Blows per 12 inches of a 140-pound manual hammer (lifted with rope &
cathead) falling 30 inches on a 2-inch O.D. split-spoon sampler except where noted.

COHESIVE

Shear Strength (TSF) Unconfined Compressive

Strength (TSF)

Consistency

Z:\PROJECT\1209.10\LOGS\B01&B02.GDW (DRAWING C - B-01 COE ASTM (ENGLISH) (CURRENT)) 2/14/07 03:38 PM

Very Soft 0.0 - 0.2b 0.0 - 0.5

Soft 0.25- 0.5 0.5 - 1.0

Firm 05 - 1.0 1.0 - 2.0

Stiff 1.0 - 2.0 20 - 4.0

Very Stiff 20 - 4.0 40 - 8.0

Hard OVER 4.0 OVER 8.0

KEY TO TEST RESULTS

DD - Dry Density PP - Pocket Penetrometer

LL - Liquid Limit P200 - 9% Passing No. 200 Screen

MC - Moisture Content P.02 - 9% Passing 0.02 mm

Org - Organic Content SG - Specific Gravity

Pl - Plastic Index TV - Torvane

PL - Plastic Limit
. /
(DWN:  KJP. ) 2SI (FB: NA )
CKD:  RM.P. R&M CONSULTANTS, INC. GENERAL GRID: N/A
oATE FEBOG | || ENOINEERING » SURVEING - EARTH SCIENCES NOTES PROING, GENERAL
\SCALE NONE 9101 Vanguard Drive, Anchorage, Alaska 99507 (907) 522-1707 \DWGNO B-01 )




Z:\PROJECT\1209.10\LOGS\B01&B02.GDW (DRAWING T - B-02 COE (ENG.) (CURRENT)) 2/14/07 03:39 PM

e N
STANDARD SYMBOLS
SYMBOL NAME PARTICLE SIZE SYMBOL NAME
CLAY < 0.002mm, Plastic w:w:w:w” ORGANICS
SILT 0.002mm, - #200 ICE
o _ ICE W/SOIL
SAND #200, - #4 INCLUSIONS
q g;f;%@":; o GRAVEL #4,-3" ICE LENSE IN SILT
OQ COBBLES & 3"-12" & ro
Q@j N1 SORBLESS b “i=Ti  ICECRYSTALSINCLAY
(The symbols shown above are frequently used in combinations, e. g. GRAVEL W/SILT AND SAND)
SAMPLER TYPE SYMBOLS
A Auger Sample Sh 2.5 In. Split Spoon w/340 Ib. Manual Hammer Sp 2.5 In. Split Spoon Pushed
C  Cuttings Sample Sha 2.5 In. Split Spoon w/340 Ib. Auto Hammer Sz 1.4 In. Split Spoon w/340 Ib. Hammer
Cd Double Tube Core Barrel Sl 2.5 In. Split Spoon w/140 Ib. Hammer Ts  Shelby Tube
Ct Triple Tube Core Barrel Ss 1.4 In. Split Spoon w/140 Ib. Manual Hammer Tm  Modified Shelby Tube
Cs Auger Core Barrel Ssa 1.4 In. Split Spoon w/140 Ib. Auto Hammer [x] Samplerl. D. (Added to Symbol)
G Grab Sample NOTE: Sampler types are either noted above the boring log or adjacent to it at the respective
depth. An individual log may not utilize all of the items listed.
TYPICAL BORING AND TEST PIT LOG
BORING OR TEST PIT
__— ELEVATION IN FEET
NUMBER——— » TH-05 Elev. 34 # -
= 6-20-04 All Samples Sh=~  SAMPLERTYPE
DATE DRILLED P 0.0
ORGANIC MATERIAL 10
FROZEN GROUND ———>»
ICE - SILT PERCENT ICE & CLASSIFICATION
SAMPLER TYPE ** STRATA CHANGE
s (1) 90, 256.2% 4 v
7 Estimated 60% Visible Ice, ICE + SOIL 7.0
WATER TABLE * )
SANDY SILT (Dk. brown) APPROX. STRATA CHANGE
1;; % y
W.D. — D é _____________________________ 12.0
e g 2O * -
3 @ /“ > LOCATION OF DRILL REACTION THAT INDICATED COBBLES AND BOULDERS
T etenen | ss 9| (2) 22136/45,12.7%, ML, S1 =~ USCOE FROST CLASS,
S g » ¥ SOIL CLASSIFICATION [AASHTO(ASTM)]
;Qig WATER CONTENT
SN BLOWS/6 INCH INTERVAL
EATS SAMPLE NUMBER
5.0
)o °< GRAVEL W/SAND CONTAINING COBBLES AND BOULDERS
Ay
26.0
['(j)(i] @ SCHIST BEDROCK *~ GENERALIZED SOIL OR ROCK DESCRIPTION
30.0 4 DRILL DEPTH
*W.D. - WHILE DRILLING, A.B. - AFTER BORING, Ref. - SAMPLER REFUSAL
** - REFER TO SAMPLER SYMBOL (Ss, Sh, ETC.) FOR SAMPLER |.D. & HAMMER WEIGHT/TYPE
L NOTE: Water levels shown on the boring logs are the levels measured in the boring at the times indicated. )
(DWN:  PKH. ) 2SI (FB: NA )
CKD:  CHR. R&M CONSULTANTS, INC. EXPLANATION OF GRD:  N/A
ENGINEERING e SURVEYING ¢ EARTH SCIENCES
\SCALE NONE ) 9101 Vanguard Drive, Anchorage, Alaska 99507 (907) 522-1707 \DWGNO B_02 )




1, 01/17/07 at 11:29 by pkh

project\1209.10\geo\KENAI AP—608—MW (1a), 1

CORPS OF ENGINEERS

U. S. ARMY

| LOCKING
OVERCASING

34.0 1t W
w.D. —

Sha

AP-608-MW (TB-1a)
N 2,395,412.81

E 1,413,139.72

Elev. 88.4

11/17/06

70

/ ) __SILT CONTAINING ORGANICS — 0s

ML®, F4¥ 0.0

@ 5/12/10, M, Fax

(®  3/3/4, 27% W%, F4

Gr=3, Sa=45, Fines=52

SANDY SILT (FILL) (Dk. brown, Trace gravel to
1/2" dia., subrounded, hard, Fine o coarse sand,
Nonplastic, Loose, Moist)
@ 1/2/2 mLx, e
2/2/2, ML*, F4*
Fragments of glass in bottom of sample
T 7 7 T Drilied fast and smooth fo 27.5 fest 175
°I (6)  3/8/10, SPx, NFs
. o POORLY GRADED SAND CONTAINING LAYERS
o OF SAND W/GRAVEL (Dk. brown, Gravel to 1”
Dol dia., subrounded, hard, Fine fo coarse sand,
R Nonplastic, Medium dense, Dry)
oI (@) 8/12/15, 4.3%, SP, NFs*
o Gr=1, Sa=95, Fines=3.7
- o Ferruginous cementation 27.5 to 30 feet,
e S tougher drilling.
2 °I 7/8/6, SP*, NFsk
o <[ Drilld fast and slightly rough 30 fo 37.5 feet.
0-(5“‘—-_' POORLY GRADED SAND W/GRAVEL (Dk. brown, ‘
&2, Gravel o 17 dia., rounded fo subrounded, hard,
o S0 Fine to coarse sand, Nonplastic, Dense, Wet)
A
o E),‘j (3  18/29/29, sP*, 52
& -
. ~*[_ __Drillr noisd a grovel layer from 37.5 o 380 fest.
8. oo~ POORLY GRADED GRAVEL W/SAND _ _ — — — _ — b
— Driller indicated clay at 38.0 feet. '
- 7/11/13, CL*, F3%, PP=45+ tsf
o SANDY LEAN CLAY (Dk. gray, Gravel to 3/4” dia.,
5 rounded to subrounded, hard, Fine to coarse sand,
o Plastic, Very hard, Dry)
o Drilled slower, tighter, w/gravel hits 38 to 43 feet,
Tv‘,} _ _ Very slow and hard 43 fo 45 fest. 0
o B QAD  13/20/22, 2.3%, SP, NFS, Gr=12, Sa=86, Fines=1.8
_‘7“ I POORLY GRADED SAND (Dk. gray, Gravel to 1.5” dia., rounded 1o
—— | subrounded, hard, Fine to coarse sand, Nonplastic, Dense, Dry)
W TR R Ry — — — — — — — — 470
“TLSANYLEAN CLAY (ko gray) e
: @\Dnlled faster 45 to 50 feet.
9/12/16, SP¥, NFS*
POORLY GRADED SAND (Dk. gray, Gravel to 17
dia., subrounded, hard, Fine to coarse sand,
Nonplastic, Dense, Dry)

54.0
(Continued Above)

AP-608-MW (Continued)
1.1/1.7./06 54.0
|

Drilled slow, very tight, bit smoking 50 to 60 feet.

6/16/19, SP*, NFS*

Drilled faster and smooth 60 to 85 feet.

- I (5  3/8/15, 9.7%, SP, NFS

Gr=1, Sa=96, Fines=3.0

Gravel increases with depth.

- I 6/18/26, SP*, NFS

Sampler overfilled

SANDY LEAN CLAY (Dk. ?ruy, Trace gravel to 3/4” dia.

subrounded, hard, Fine to coarse sand, Plastic, Very s’r’iff, Dry)

(D 6/11/12, CL*, F3, PP=3.0 tsf

- — = = — = — = — — — — — — — — = 77.5
POORLY GRADED SAND W/SILT (Dk. gray,
Gravel to 1” dia., rounded fo subrounded, hard,
Fine to coarse sand, Nonplastic, Dense, Wet)
18/35 blows for 6”, 17%, SP-SM*, F2*
Gr=6, Sa=83, Fines=11, Sampler overfilled
- — = — = — — — — — = 84.0

6/18/23, 13%, CL, F4, PP=4.5+ tsf

Gr=15, Sa=22, Fines=63, LL=24, PL=15, PI=9

SANDY LEAN CLAY (Dk. gray, Gravel to 1” dia.,

subrounded, hard, Fine to coarse sand, Layers of sand to

1/16” thick, irregular dip, Plastic, Very hard, Wet to dry)

7/13/18, CL¥, F3*, PP=4.5+ tsf

Drilled hard, slow, and smooth 85 to 100 feet.

6/12/18, 16%, CL, F4, PP=4,5+ tsf
6r=2, Sa=18, Fines=80, LL=27, PL=16, PI=11

——————————————————————— 97.5
POORLY GRADED SAND (Dk. gray, Fine sand,
Nonplastic, Dense, Wet
8/18/22 blows for 3", SP*, PFS*
Sampler bouncing 101.2

* Estimated Classification
** Designates that blow counts may not be representative due to
sand heaving into the augers.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

MONITORING
WELL LEGEND

SCREEN - 0.010"

CONCRETE

MONITORING WELL NOTES :

20/40 SILICA SAND
BENTONITE (CHIPS)
VOLCLAY GROUT

*
« *

SLOT

1. Screen w/prepacked sand

installed between 95 and 100 ft.
2. Installation was uneventful.

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

was

Du

R&M CONSULTANTS,

e

CONTRACT NO. W911KB—05—-D—0004
CONTRACTOR  R&M CONSULTANTS, INC.

ALASKA DISTRICT
CORPS OF ENGINEERS

ANCHORAGE, ALASKA

CITY ANCHORAGE STATE ALASKA

DES'GgE}. KENAI RIVER BLUFF EROSION

DRAW'#’.K.H. KENAI, ALASKA

CHECKED: | = TEST BORING LOG

SUBMMCE.)H.R. AP—608—MW

DATE. R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B—-03




1, 01/17/07 at 11:38 by pkh

1=

CORPS OF ENGINEERS

| LOCKING
OVERCASING

v

T LLLLLLLLRIY
IS

SSSESN S

a4

Iz

U. S. ARMY
AP=609-MW (TB=1b) 2

N 2,395,415.41
E 1,413,150.90
11/18/06

Elev. 88.6

SILT_CONTAINING_ORGANICS 0.0

Drilled fast and smooth to 25 feet.

SANDY SILT (FILL) (Dk. brown, Gravel to 1/2” dia.,
Fine to medium sand, Nonplastic)

0
-
%
b’ Driller indicated looser material at about 17.5 feet.
%
KR
{’ v ———— — - 17.5
D
5 8
2 ¢
R o~
‘ I. °_- POORLY GRADED SAND CONTAINING LAYERS
e ot OF SAND W/GRAVEL (Dk. brown, Gravel to 1”
’ "o dia., subrounded, hard, Fine to coarse sand,
’ o - Nonplastic, Medium dense, Dry)
R .ol
2 .
KX S
’ - - Ferruginous cementatfion 25 to 30 feet,
‘ S tougher drilling.
e -
’ 330 ft. w9 = )
’ wo.  — o T Drilled fast and smocth to 30 to 37.5 feel.
KR o
% o
N Do
tg Lo Drilled slightly rough 37.5 to 38 feet.
e ol —— ——————————— = — = — = — — — = 37.5
(R o TN _ _/ 38.0
t’ o Drilled tight and smooth 38 to 44 feet.
© o
Pg : SANDY LEAN CLAY (Dk. gray)
t’ >
— rilled tight and smoo 0 44 feetl.
:’ Drilled tight and th 38 t feet
KR
t} T T~ POORLY GRADED SAND W/GRAVEL — — — — — T T~ 44.0
PR _ __ Drilled fast, slightly rough 44 to 45 feet. -~ 45.0
% _ _POORLY GRADEDSAND _ _ _ 460
:’ ___ POORLY GRADED SAND W/GRAVEL 470
N
$ Drilled fast and smooth 45 to 46 feet,
:’ Slightly rough 46 to 47 feet.
2
2
2
;' POORLY GRADED SAND (Dk. gray, Gravel to
‘ 1.5" dia., subrounded) hard, Fine to coarse sand,
Nonplastic, Dense, D
b onplastic, Dense, Dry 540

project\1209.10\geo\KENAI AP—609—MW (1b),

(Continued Above)

AP-609-MW (Continued)

Sha

11/17/06

Drilled fast and smooth 47 to 75 feet.

B .:n (1) 6/12/18%, 9” heave, sampler floated, SP-SM*, F2*

— 54.0

* Estimated Classification

76.2

** Designates that blow counts may not be representative due to

sand heaving into the augers.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8—inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

MONITORING
WELL LEGEND

SCREEN - 0.010" SLOT

20/40 SILICA SAND
BENTONITE (CHIPS)
VOLCLAY GROUT
CONCRETE

MONITORING WELL NOTES :

1.

Screen w/prepacked sand was

installed between 70 and 75 ft.
2. Installation was uneventful.

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

D
=

R&M CONSLULTANTS, INC. )]

CONTRACT NO.

CONTRACTOR R&M CONSULTANTS, INC.
CITY ANCHORAGE STATE ALASKA

W911KB—05-D—0004 ALASKA DISTRICT

CORPS OF ENGINEERS
ANCHORAGE, ALASKA

- KENAI RIVER BLUFF EROSION

DR 1 KENAI, ALASKA

= TEST BORING LOG

SUBMI'ITCE.JH.R. AP—609—MW

DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-04




1, 01/17/07 at 09:13 by pkh

project\1209.10\geo\KENAI AP—610—MW (1c), 1

CORPS OF ENGINEERS U. S. ARMY

AP-610-MW (TB-1c)
] |.__LOCKING N 2,395,430.86
OVERCASING ' 1,413,141.62 Elev. 88.9
11/18/06
T 1 AN 2L L R —— 58
7
/ SANDY SILT (FILL) (Dk. brown, Gravel to 1/2” dia.,
/ Fine to medium sand)
.//// MONITORING
% WELL LEGEND
% ——————————————————————— 10.0 % SCREEN - 0.010" SLOT
0 20/40 SILICA SAND
S ] BENTONITE (CHIPS)
T Y
° Drilled fast and smooth to 40 feet. VOLCLAY GROUT
ol CONCRETE
POORLY GRADED SAND CONTAINING LAYERS
oy OF SAND W/GRAVEL (Dk. brown, Gravel to 1”
N dia., subrounded, hard, Fine to coarse sand,
o Nonplastic, Medium dense, Dry) MONITORING WELL NOTES :
RN
g 1. Screen w/prepacked sand was
e installed between 35 and 40 ft.
IR 2. Installation was uneventful.
-9 ,
.9. ‘-'I
-28’ -?' . Ferruginous cementation 25 to 30 feet,
R tougher drilling.
‘-o: ':
Lo Drilled fast and smooth to 30 to 37.5 feet, slightly
o, rough to 38 feet.
'\_o. Drilled tight and smooth 38 to 40 feet.
o
e, gl ~ T POORLY GRADED GRAVEL W/SAND — — = " T "= 372
=~y Drilled tight and smooth 38 to 40 feet. :
R SANDY LEAN CLAY CONTAINING COBBLES &
o BOULDERS (Dk. gray)
Sha e @ M
7~ 7/11/14 blows for 3 41.3
Sampler bouncing on cobble/boulder [
See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.
Geologist: Peter Hardcastle
Drill Company/Rig: Discovery Drilling/CME 75 BIS
Drilling Method: 8-inch Hollow Stem Auger R&M CONSULTANTS, INC. )
Drill Crew: Gary Cormier and Darin Vandehey
CONTRACT NO. W911KB—05-D—0004 ALASKA DISTRICT
CONTRACTOR R&M CONSULTANTS, INC. CORPS OF ENGINEERS
CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA
K. KENAI RIVER BLUFF EROSION
ORAME K H. KENAI, ALASKA
HEEUR. TEST BORING LOG
SUBMI'ITCE.JH.R. AP—610—MW
DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B—-05




01/17/07 at 09:08 by pkh

1=1,

CORPS OF ENGINEERS

U. S. ARMY

project\1209.10\geo\KENAI AP—611-MW (2¢c),

| LOCKING
OVERCASING

~

SSSSEE

AV W W

SIS

S

55

7"

S OSSO

Sha

Sha

Sha

Sha

Sha

Sha

Sha

350 .7
wo. — o

Sha

Sha

Sha

AP-611-MW (TB-2c)

N 2,395,775.73
E 1,414,431.97

Elev. 91.1

11/14/06 - 11/15/06

®

ML¥, F4* 840
SILT (Dk. brown)

1/2/3, 10%, SM*, F3*, Gr=2, Sa=71, Fines=27

SILTY SAND (Dk. brown, Fine to medium sand, [ 4.0
Nonplastic, Loose, Dry) |

2/4/3, SP*, NFs*

POORLY GRADED SAND CONTAINING LAYERS

OF SAND W/GRAVEL (Dk. brown, Gravel to 1"
dia., subrounded, hard, Fine to coarse sand,
Nonplastic, Loose 1o medium dense, Dry 1o wet)
2/5/86, SP¥, NFS¥

Drilled fast and smooth w/fine gravel fo 38 feet.

2/4/4, 3.5%, SP, NFS, Gr=7, Sa=92, Fines=1.2

4/6/8, SP, NFS*

3/5/8, SP, NFS*

3/7/6, 5.1%, SP, NFS, Gr=6, Sa=91, Fines=3

2/4/6, SP*, NFS*

Driller indicated clay encountered at 38 feet.

6/9/14, CL¥, F3*

SANDY LEAN CLAY (Dk. gray, Gravel to 1.5" dia.,
rounded to angular, hard, Fine fo medium sand,
Plastic, Very hard, Dry)

8/12/16, CL*, F3+

Drilled moderately fast, smooth and tight 38 to 83 feet.

6/11/14%%, 11%, CL, F4
6r=22, Sa=18, Fines=60, LL=27, PL=16, Pl=11

— 54.0
(Continued Above)

AP-61

1=MW (Continued)

11/14/06 - 11/15/06

(D 3777110, cLx, Fax

7/12/16%%, 15%, CL, F4
Gr=2, Sa=26, Fines=72, LL=26, PL=16, PI=10

(5 8/17/21%, CLx, Far

Sampler overfilled

10/12/13***, 18%, CL, F4
Sa=25, Fines=75, LL=22, PL=14, PI=8

(D 8/16/18%*x, 15%, CL, F4
6r=1, Sa=21, Fines=78.0, LL=24, PL=16, PI=8

8/12/19, CL*, F3*

Fine sand layers <1/4” thick

10/21 blows for 67 **, SP*, S2*
6" heave, Sampler floated

POORLY GRADED SAND (Black, Fine angular
sand, Nonplastic, Medium dense, Wet)

2/6/10%, SP*, S2*
15 feet of heave after sample 19, pulled auger
back 15 feet, and redrilled to 90 feet. 12” heave at
90 feet, sampler floated.

@D 3/5/7, CL%, F3%, PP=4.5+ fsf

SANDY LEAN CLAY (Dk. gray, Trace gravel to 1/2”
dia., subrounded to subangular, hard, Fine to
coarse sand, Plastic, Very hard, Dry)

3/6/8, 20%, CL*, F3*, PP=4.5+ tsf
Sa=18, Fines=82

— 54.0

101.5

* Estimated Classification

** Designates that blow counts may not be representative due to

sand heaving into the augers.

**¥% Sampler driven with plastic liners.
Unconsolidated—undrained triaxial compression test performed
on samples #12, #14, and #16.

MONITORING

WELL LEGEND

CONCRETE

* %
*

SCREEN - 0.010" SLOT

20/40 SILICA SAND
BENTONITE (CHIPS)
VOLCLAY GROUT

MONITORING WELL NOTES :

1. Screen w/prepacked sand was
installed between 91 and 96 ft.
2. Installation was uneventful.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8—inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

DI

R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB—05—D-—0004
CONTRACTOR R&M CONSULTANTS, INC.

ALASKA DISTRICT

CORPS OF ENGINEERS
ANCHORAGE, ALASKA

CITY ANCHORAGE STATE ALASKA
DES'GgE_D‘. . KENAI RIVER BLUFF EROSION
DRAWP:;:‘.K.H. KENAI, ALASKA
CHECKED: | o TEST BORING LOG
suauw(r:a'JH.R. AP—611—-MW
DATE. R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B—-06




project\1209.10\geo\KENAI AP—612—MW (2b), 1

CORPS OF ENGINEERS U. S. ARMY

AP—612-MW (TB-2b)

1, 01/17/07 at 09:03 by pkh

) __bocéglcNGSING N 2,395,786.22
VERCA .
E 1,414,437.68 Elev. TBD AP—612—MW (Comhnuedl)
T T 0.0 - — 54,0
?ﬁi,: b / SILT (Dk. brown) — Pieces of fine gravel between 45 and 75 feet.
\ Y S—
0‘4 77777777777777777777777 2.5 ~. Y
s - 23_ ) o
P - MONITORING
= POORLY GRADED SAND CONTAINING LAYERS = WELL LEGEND
o OF SAND W/GRAVEL (Dk. brown, Gravel to 1 R
e dia., subrounded, hard, Fine to coarse sand, o "
o Nonplastic, Dry to wef) —— E SCREEN - 0.010" SLOT
o o 20/40 SILICA SAND
‘o o
; Zy_', Drilled fast and smooth w/fine gravel fo 38 feet. s : @ BENTONITE (CHIPS)
S - VOLCLAY GROUT
6 3 CONCRETE
L8 T
b ==
_'?‘ : S MONITORING WELL NOTES :
b — X F3%, PP=
oot She g @ 1/5/6, CL%, F3t, PP=A4.5+ tsf 76.5 1. Screen w/prepacked sand was
< on installed between 70 and 75 ft.
< * Estimated Classification 2. Silica sand bridged in augers and
ol bridge could not be removed until
o - ) augers were pulled to 40 feet.
X Geologist: Peter Hardcastle - 3. Sand from upper sand unit caved into
o Drill Company/Rig: Discovery Drilling/CME 75 hole to a depth of 41 feet
- o Drilling Method: 8—inch Hollow Stem Auger ) .
S - Drill Crew: Gary Cormier and Darin Vandehey I‘:a.v\(/a\llil:‘iz‘;;?fc?u:?e?e measuring water
BN Color change to red-brown at 30 feet, may indicate '
S ferruginous cementation.
35.0 it. Sl
WD W o
-36" ‘.:f’-'
S b Driller indicated clay encountered at 38 feet.
T - ———— = — = — — = — — = 38.0
— Drill reaction indicates pieces of gravel in top
— 1—inch of clay.
. > Gravelly layer at 43 feet. See Drawings B-01 and B-02 for
—— Soft sand layer between 44 and 44.5 feet. Explanation of Boring Log Symbols.
N - » D
7 SANDY LEAN CLAY (Dk. gray, Gravel to 1.5” dia., = ]
o rounded fo angular, hard, Fine fo medium sand, R&M CONSULTANTS, INC. )
—— Plastic, Very hard, Dry) ————— — PRP—
Sh N CONTRACTOR R&M CONSULTANTS, INC CORPS OF ENGINEERS
o Drilled slower, fight, and smooth 38 to 75 fee. CITY_ANCHORAGE STATE ALASKA cromieE, e
- T PKA KENAI RIVER BLUFF EROSION
— DR KENAI, ALASKA
— CHEDKED: | TEST BORING LOG
— . — 54.0 SR R. AP—612—MW
(Conhnued Above) DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B—-07




1, 01/17/07 at 09:37 by pkh

CORPS OF ENGINEERS

project\ 1209.10\geo\KENAI AP—613—-MW (2a), 1

¥ Estimated Classification

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

U. S. ARMY
*
*:* . «
®
AP=613=MW (TB=20) ES
] |.__LOCKING N 2,395,795.10
OVERCASING ' 1,414,440.67 Elev. 91.0
11/15/06
L. 00 i
o> —— e
?A K" / SILT (Dk. brown)
NS _p
N 9/_? *********************** 2.5
°_-‘ POORLY GRADED SAND CONTAINING LAYERS MONITORING
o) OF SAND W/GRAVEL (Dk. brown, Fine fo coarse WELL LEGEND
o sand, Nonplastic, Dry to wet)
o : SCREEN - 0.010" SLOT
ol
o 20/40 SILICA SAND
o, Drilled fast and smooth w/fine gravel to 38 feet.
o BENTONITE (CHIPS)
e VOLCLAY GROUT
Lo
B s - CONCRETE
T
‘o_' MONITORING WELL NOTES :
?‘ - 1. Screen w/prepacked sand was
oo installed between 35 and 40 ft.
ol 2. Installation was uneventful.
-28' e
S Color change to red—brown at 30 feet, may be
Ly ferruginous cementation.
e
) ‘-_-
.. ‘o-.
o Driller indicated gravel encountered on top of clay at 38 feet.
.
KT - - —"—-—"—"—"——————— — ——— — — — — = 38.0
- SANDY LEAN CLAY (Dk. gray)
Sha §® 4/8/12, CL*, F3%, PP=4.5+ fsf
— 41.5

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

= =
R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB=05-D-0004 ALASKA DISTRICT

CONTRACTOR R&M CONSULTANTS, INC. CORPS OF ENGINEERS

CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA

PR, KENAI RIVER BLUFF EROSION

RS KENAI, ALASKA

KRR, TEST BORING LOG

SUBW(EE.)I:-I.R. AP—613—MW

DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-08




, 02/13/07 at 09:40 by kjp

1=1

CORPS OF ENGINEERS

U. S. ARMY

| LOCKING
OVERCASING

I

SIS e

SIS

"%

Ve

SIS

SIS

S

SRS

CSEESIEIESS

SSEESSEEESEEEEETSEEs

A4

A4

NESESSN

a%

SIRISS

N’

N

S DS S

Sha

Sha

Sha

Sha

Sha

Sha

Sha

Sha

Sha

Sha

AP-614-MW (TB-3a)

N 2,396,258.31
E 1,415,755.43

11/11/06

Elev. 93.9

@
©)

0,7y 0 7,00
' NI NI

TO0 T
LN

0, -
L

!
doX,
o[-

SO by
T

Tor
A

o'- Nt

0P o
A ‘-0 '.\- -

-
®

'
‘o

a9

)

[¢

-DK:-Q -Ok CDC];;-
) . R

O

a}.

e
S

ML* to SM*, F4* 0.0

SILT GRADING TQ SILTY SAND (Dk. brown, Fine

o\ to coarse sand, Nenplastic) 40

1/4/6, SM*, F3*
SILTY SAND GRADING TO POORLY GRADED SAND
————————————————— 40

3/4/4, 5.8%, SP, PFS*
Gr=11, Sa=85, Fines=4.2

3/6/8, SP*, NFSt

POORLY GRADED SAND TO SAND W/SILT

CONTAINING LAYERS"OF SAND W/GRAVEL (Dk.

brown, Gravel to 1~ dia., subrounded to rounded, hard,
Fine to coarse sand, Nonplastic, Medium dense, Dry)

2/5/6, 4.8%, SP, NFS*
Sa=97, Fines=3.1

Drilled fast and smooth to 32.5 feet.

2/4/6, SP*, NFS*

Ferruginous cementation 22.5 to 32.5 feet.
24.0

7/10/15, 4.9%, SP=SM*, S2*
Sa=95, Fines=5.3

6/10/11, SP*, NFS*
Driller indicated change at 32.5 feet.

Drilled fast and slightly rough 32.5 to 42.5 feet.

8/18/22, 2.4%, SP-SM*, 52
Gr=32, Sa=63, Fines=5.5, P.02=3.3

POORLY GRADED SAND W/SILT AND GRAVEL

(Dk. brown, Gravel to 1.5” dia., subrounded to
rounded, hard, Fine fo coarse sand, Nonplastic,
Medium dense 1o dense, Dry to wet)

10/12/10, SP-SM*, S2*

Driller indicated gravel layer at 42.5 feet.
Drilled slightly rough and tight 42.5 to 52.5 feet.

10/15/16, 16%, SC*, F3*, Gr=2, Sa=56, Fines=42
Gravel layer to 6” thick at 47.5 feet.

CLAYEY SAND W/GRAVEL LAYERS CONTAINING
COBBLES & BOULDERS (Dk. gray, Gravel subrounded
to angular, hard, Fine to coarse sand, Sand layers to

62\1/4” thick, Plastic, Very hard, Dry)
12/32 blows for 6”7, CL*, F3*, Sampler bouncing on

cobble /boulder

project\1209.10\geo\KENAI AP—614—-MW (3a),

(Continued Abave)

AP=614=MW (Continued)

11/17/06

=T

/!@

10/20/18*** 14%, CL, F4, Gr=1, Sa=20, Fines=79,
LL=24, PL=15, PI=9, S6=2.682

SANDY LEAN CLAY TO LEAN CLAY W/SAND (Dk. gray,
Gravel to 1” dia., subrounded, hard, Fine to coarse sand,
Plastic, Very hard, Dry)

5/12/16%%* 13%, CL, F4
Gr=3, Sa=22, Fines=75, LL=27, PL=15, PI=12

Drilled moderately fast, smooth and tight 52.5 to 82.5 feet.

7/12/19%%*, 16%, CL*, F4*

7/9/14¥%, 17%, CL, F3
Gr=2, Sa=19, Fines=79, LL=31, PL=18, PI=13

8/14/15, 15%, CL*, F3*
Gr=4, Sa=43, Fines=33, Thin layers of sand

6/10/10, 17%, CL*, F3*
Gr=2, Sa=22, Fines=76, P.02=52.8

Drilled fast, easy and smooth 82.5 to 100 feet.

7/17 blows for 6"**, 18%, SC*, F3*, Gr=6, Sa=64, Fines=30,
6  heave, sampler floated, sampler overfilled

POORLY GRADED SAND CONTAINING LAYERS

OF LEAN CLAY (Dk. gray, Gravel to 1" dia.,
subrounded, hard, Fine to medium sand, |
Nonplastic, Medium dense, Wet) |
6/12/11%*, SP-SM*, S2*

18" heave, sampler floated

POORLY GRADED SAND TO SAND W/SILT (Dk.

gray, Fine to medium sand, Nonplastic, Medium
dense to dense, Wet)

r 87.5

7/15/17%*, 24” heave sampler floated

6/10/17**, 24%, SP-SM*, S2*

Sa=94, Fines=6.1, 24” heave, sampler floated 101.5

* Estimated Classification

** Designates that blow counts may not be representative due to
sand heaving into the augers.

**¥% Sampler driven with plastic liners.

Consolidated undrained triaxial compression test performed on
samples #13, #14, and #15.

* %
*

MONITORING
WELL LEGEND

% SCREEN - 0.010" SLOT

20/40 SILICA SAND

X BENTONITE (CHIPS)
VOLCLAY GROUT
CONCRETE

MONITORING WELL NOTES :

1. Screen w/prepacked sand was
installed between 95 and 100 ft.

2. Due to heaving conditions the screen
could not be placed down the hole and
the augers were reinstalled with a
wooden plug. Otherwise installation was
uneventful.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

See Drawings B-01 and B-02 for

Explanation of Boring Log Symbols.

D

(SN

R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB—05—D—-0004

CONTRACTOR R&M CONSULTANTS, INC. CORPS OF ENGINEERS

CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA

- KENAI RIVER BLUFF EROSION

R KENAI, ALASKA

CHECKED: | o TEST BORING LOG

SUBW(r:ﬂ.)i-I.R. AP—614—MW

DATE: R&M NO. SCALE: DWG. NO.
FEB. 2007 1209.10 AS SHOWN B—09

ALASKA DISTRICT




1, 01/17/07 at 08:57 by pkh

project\1209.10\geo\KENAI AP—615—-MW (3b), 1

CORPS OF ENGINEERS

U. S, ARMY
AP—615-MW (TB-3b)
] __bogggl%mc N 2,396,268.68
VERCA .
E 1,415,756.19 Elev. 93.5 AP-615-MW (Comhmuedl)
T TE 0o ST (kbrown) 0 = '
b'h B-'/ / SILTY SAND (Dk. brown) c" o : SANDY LEAN CLAY (Dk. gray, PlGSﬁC, DI'Y)
) 3 & -
N N
5 7 =
.' s - - - - - - - - - - - - - - - - - -~ 4.0 o
\R e, A
:’ ° o- : Z 1
% ks =
:’ CL0 POORLY GRADED SAND CONTAINING LAYERS -
o, . OF SAND W/GRAVEL (Dk. brown, Fine to medium o !
o sand, Nonplastic, DryS —7 MONITORING
R o -, - WELL LEGEND
’ e Drilled fast and smooth to 32.5 feet. —
’ o % SCREEN - 0.010" SLOT
% e, —
g o i 20/40 SILICA SAND
IR Y B
’ P - BENTONITE (CHIPS)
‘ s — VOLCLAY GROUT
' o - ~o- -
’ e — CONCRETE
6 R o = . o
»} el s ol () §/12/15, 19% CL¥, F3t
9, R o Gr=2, Sa=47, Fines=51 76.5
e Lo
' “o. e . ope .
’ B o * Estimated Classification MONITORING WELL NOTES
3 o
}, ° I Geolodist: Peter Hardeastle 1. Screen w/prepacked sand was
9 e gist: , installed between 70 and 75 ft.
P o - Drill Company/Rig: Discovery Drilling/CME 75 o Installati ul
’ Cs. Drilling Method: 8—inch Hollow Stem Auger - Installation was uneventiul.
' Drill Crew: Gary Cormier and Darin Vandehey
% .
3 o’
% L
2
, b
R .
s g - ——— === = == 32.5
s R
s
6 RN POORLY GRADED SAND W/GRAVEL (Dk. brown)
=3
t’ o7
\ R 375 il W L0 Drilled fast and slightly rough 32.5 to 41.5.
:’ wD. — 0'-0'B q
tl o
g5 S
}' P I(
% %ﬁ ——————————————————————— 4.5
;' : 'nI Drilled rougher 41.5 1o 47.5 feet. )
g g, -
9, o SANDY LEAN CLAY W/GRAVEL LAYERS P 9 -0g Symbols.
142 0 CONTAINING COBBLES & BOULDERS (Dk. gray)
‘ 0¥ i C |/cobble | 46.5 to 47.5 feet RS
:' AR, — Sanvu Bl oarse gravel/cobble layer 46.5 to 47.5 feel. ASM CONSULTANTS, INC. )]
,’ e - ——— — - 475
:l s CONTRACT NO. W911KB—05-D—0004 ALASKA DISTRICT
, - CONTRACTOR R&M CONSULTANTS. INC. CORPS OF ENGINEERS
, o CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA
2 - T
‘ = P.K.H KENAI RIVER BLUFF EROSION
$ — e KENAI, ALASKA
2 - CHECKED: | TEST BORING LOG
— — — 54.0 Sz ] AP—615—MW
(Continued Above) ohTE: Raw 0. SAE, oo, 1o
JAN. 2007 1209.10 AS SHOWN B—10




1, 01/17/07 at 09:51 by pkh

project\1209.10\geo\KENAI AP—616—MW (3c), 1

CORPS OF ENGINEERS

U. S. ARMY
* ¥
*ﬁ N
o
AP-616-MW (TB-3c) =
] |.__LOCKING N 2,396,280.50
OVERCASING ' 1,415,756.60 Elev. 93.7
11/13/06
ey 0.0
?‘;, ] 7)) _SILT (Dk. brown) ‘o |
b’h > , i i
-2 / SILTY SAND GRADING TO POORLY GRADED
:: // SAND (Dk. brown, Nonplastic)
'9 ‘Y —— — = — = — — — — — — — = 4.0
.?‘
e MONITORING
o WELL LEGEND
L POORLY GRADED SAND CONTAINING LAYERS
o OF SAND W/GRAVEL (Dk. brown, Fine to SCREEN - 0.010" SLOT
SR medium sand, Nonplastic, Dry)
e 20/40 SILICA SAND
0. ) BENTONITE (CHIPS)
ol VOLCLAY GROUT
e CONCRETE
B Drilled fast and smooth to 32.5 feet.
Ls.
R ‘--
- ° MONITORING WELL NOTES :
- '_ ‘o-: 1. Screen w/prepacked sand was
"o . ‘ installed between 35 and 40 ft.
o, 2. Installation was uneventful.
. e
-27 L
.0 N
- g ,l
L -
R 325
‘O
.7,
X e POORLY GRADED SAND W/GRAVEL (Dk. brown)
N
PR Drilled fast and slightly rough 32.5 to 40 feet.
0. 9
W 388t (S
— AB. Py
Sha [ ! 10/9/11%xx, Spx, Spx
7. @ 41.5
* Estimated Classification See Drawings B-01 and B-02 for
*** Sampler driven with plastic liners. Explanation of Boring Log Symbols.
Geologist: Peter Hardcastle
Drill Company/Rig: Discovery Drilling/CME 75 S ]
Drilling Method: 8—inch Hollow Stem Auger Drill R&M CONSULTANTS, INC. )
Crew: Gary Cormier and Darin Vandehey
CONTRACT NO. W911KB—09-D-0004 ALASKA DISTRICT
CONTRACTOR R&M CONSULTANTS. INC CORPS OF ENGINEERS
CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA
PR KENAI RIVER BLUFF EROSION
R KENAI, ALASKA
CHECKED! | o TEST BORING LOG
_SUBMHTCE.JH.R' AP—616—MW
DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-11




CORPS OF ENGINEERS

U. S, ARMY
* *‘k R *
¥
AP—617-MW (TB—4q) =
| LOCKING N 2,396,189.80
OVERCASINGE 1,416,979.96 Elev. 92.9 AP—617-MW (Continued) 5}%
? l G V _ __ORGANIC MAT _ _ _ _ _ _ _ _ _ _ _ _ _ N 8.8 a - - 54.0 — |
%y SM¥, F3* T XXX 139
-2 S SILTY SAND GRADING TO SAND (Dk. brown, - ® é{lié 1250;2113{{.19?:’523 LL=31, PL=18, PI=13
: s Ssa Gravel to 1/4” dia., rounded to subi'ounded, hard, — ’ ’ ’ ’ ’
Vo Fine to coarse sand, Nonplastic, Dry F SANDY LEAN CLAY W/GRAVEL TO LEAN CLAY W/SAND
4.0
t’ - _ >5/8/9, swx, F3+ e —=> éDk. ?ruy, Gravel ig 1|.)?" fdla.v subrhour;deg, )hard, MONITORING
-o o, ine fo coarse sand, Plastic, Very hard, Dr
t; S50 3/5/5, SP*, NFS* - v y WELL LEGEND
:5 Lo POORLY GRADED SAND CONTAINING LAYERS ~: 4/10/19, 15%, CL, F3, P45+ Isf
Lo s Gr=6, Sa=23, Fines=71, LL=33, PL=17, PI=16 - "
{’ o7 OF SAND W/GRAVEL (Dk. brown, Gravel fo 3/8” —p ' ° mes % SCREEN - 0.010" SLOT
"o dia., sub ded, hard, Fine t di d, "o
:‘ - anpﬁ:ﬁ;?uﬁegium ‘jignsa"“ebwg medium san = Drilled slow and tight 60 to 75 feet. 20/40 SILICA SAND
P - —
b2 s | ! (®  3/7/10, 6.5%, SP, PFSx EZY BENTONITE (CHIPS)
P < 6r=1, Sa=95, Fines=3.9 8/16/22, CL¥, F3*, PP=4.5+ tsf R
:% SR <2 — @ Sand layer to 67 thick &(&1 VOLCLAY GROUT
t’ o - -a. o CONCRETE
:‘ o — Drilled slow and tight 70 to 75 feet.
b S0 o! (B 3/12/15, SPx, NFs* -
%5 R g 5/10/13, 13%, CL¥, F3*, PP=4.5+ tsf
e R = Gr=7, Sa=19, Fines=74, LL=27, PL=16, PI=11,
2 o - — $6=2.724
;’ T E MONITORING WELL NOTES :
R e =
QR T — . "
2 S [RRTETE | il e concions e e
- ; o * * =
KA o Drilled fast and smooth fo 39.5 feet. g @ AN AR s S the augers were reinstalled with a
A o - Drilled fast and smooth 75 fo 85 feet. wooden plug.
2 o ——2 2. Screen w/prepacked sand was
’ o i installed between 95 and 100 ft.
% ssa | ! (@) 3/5/10, 8.4%, SP, NFS¥, Sa=96, Fines=4.5, o 3. Unable to get bentonite down hole due
al R St Ferruginous cementaijon in porlipns of sample, <O 5/9/14, 14%, CL, F4 to slurry in hole.
~ % © Fragments of carbonized wood in sample g - Gr=3, Sa=28, Fines=69, LL=24, PL=16, PI=8 4. Pulled augers to 40 feet and backfilled
2 ’ IS 2 — with grout to surface. Grout sank to 35 by
o s s
= b’ N - . the next morning.
3 {g So |3 ! 3/11/16, SP*, NFS* ] edewodsmedh @b 8.0 5. Additional grout was placed in hole
© K2 R Ferrugino,us cementation in portions of sample o M * ' until it came to within 2 feet of surface.
s R e o, 4/1/11, SP & CL*, PFS & F3 6. Water measurement indicated that the
= i .o .
tl 33.0 ﬂ% . ‘5_ . 0. POORLY GRADED SAND CONTAINING LAYERS grout had sealed off the upper aquifer.
S A WD = L OF LEAN CLAY (Dk Fi d, Nonplasti
Q R < o \Dk. gray, Fine sand, Nonpasiic 7. Water levels were observed to
> 5' o . B sand and plastic clay, Medium dense, Wet) . .
™ b, N o Drilled sl d th 90 fo 92.5 feet changed over time, apparently relative to
S 2 s @ s s wes -] _ _ Drilled slower and smooth 90 fo 92.5 feet 500 the tides.
e t’ PR 5 3/7/12, 17%, CL¥, F3%, PP=35 isf, Gr=4, Sa=20, Fines=76
N R ol o LEAN CLAY W/SAND (Dk. gray, Gravel to 1/4” .
I 55 o o 1 n A : . 92.5 Geologist: Peter Hardcastle
B SR 4 AL L S T o ot s e g e e vt S
=2 < o T . R Dk. gray, Fine to rilling Method: 8-inch Hollow Stem Auger
NI :’ Sha g 5/7/12, CL¥, F3*, PP=4.5+ isf, R medium sand, Nonplastic, Medium dense, Wet) Drill Crew: Gary Cormier and Darin Vandehey
= ‘ " Pocket penetrometer leaves little impression - :| @ 3/5/7*, 6 ft. of heave after sampling
= % _ NS
[ KR i :
~ R — Drilled moderately fast, fight, and smooth 39.5 fo 55 feet. . See Drawings B-01 and B-02 for
qu : s Drilled fast and smooth 92.5 to 100 feet. Explanation of Boring Log Symbols.
a X3 - o
< R Sh J %, CL*¥, F3% B
= {’ "I @ gr/;;/ 15%:%3/ Fi?és:ffi PP=4.5+ fsf, R ® 18/28/11**, SP*, PFS RS
s ,’ o Pocket penetrometer doesn’t leave impression, L 5 ft. of heave, Sampler floated down and sanded in 1015 R&M CONSULTANTS, INC. )
I~ R o Fine sand layer to 1/8” thick, dipping at ~50° '
= KR o CONTRACT NO. W911KB=05-D=0004 ALASKA DISTRICT
9 " - * Estimated Classification CONTRACTOR R&M CONSULTANTS, INC. CORPS OF ENGINEERS
© ‘ _ ! ** Designates that blow counts may not be representative due to CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA
5 2 Sha — @ 15/35 blows for 67**, CL¥, F3* sand heaving into the augers. DES'G";EDR KENAI RIVER BLUFF EROSION
— ‘ ~— 12" heave in augers, sampler floated *** Sampler driven with brass liners. P KENAI ALASKA
2 o o One-dimensional consolidation test performed on sample #16. P.K.H. '
o R —5 X Unconsolidated—undrained triaxial compression test performed CHECKE TEST BORING LOG
= _ — Drilled faster and smooth 55 to 60 feet. — 540 on sample #13. - | AP—617—MW
O . C.H.R.
vq—)\ (Conhnued Above) DATE: R&M NO. SCALE: DWG. NO.
g FEB. 2007 1209.10 AS SHOWN B-12




01/17/07 at 09:50 by pkh

1=1,

project\1209.10\geo\KENAI AP—618—MW (4b),

CORPS OF ENGINEERS

W.D.

g =53’

1 |-__LOCKING
OVERCASING

35.0 ft. W7

AP—618—MW (TB-4b)

N 2,396,207.48

E 1,416,981.72 Elev. 93.1
11/20/06

SILTY SAND (Dk. brown, Gravel to 1/4” dia.,
rounded 1o subrounded, hard, Fine fo coarse sand,
Nonplastic, Dry)

——— = — — 40

POORLY GRADED SAND CONTAINING LAYERS
OF SAND W/GRAVEL (Dk. brown)

Drilled fast and smooth to 35.0 feet.
Faster to 40 feet.

Driller indicated clay at 39.5 feet.

Smooth drilling alternated between slow and fast

40 to 45 feet. Tight hard drilling from 45 to 48 feet,

faster 48 1o 50 feet.

SANDY LEAN CLAY CONTAINING LAYERS QF

POORLY GRADED SAND (Dk. gray, Gravel to 1.5

dia., subrounded, hard, Fine to coarse sand,

Plastic, Very hard, Dry)

Drilled fast and smooth 50 to 50.5 feet, slower 50.5 o

51 feet. Rough from 51 to 53 feet, and faster and

smooth 53 to 55 feet.

SANDY LEAN CLAY CONTAINING COBBLES &

BOULDERS (Dk. gray, Plastic, Very hard, Dry)

(Continued Above)

AP-618—-MW (Continued)

11/20/08 — 540
oL Drilled slow and tight 55 to 56.5 feet. Faster and
e smooth w/ occasional small cobbles 56.5 to 60 feet.
T POORLY GRADED SAND CONTAINING LAYERS
SN OF LEAN CLAY (Dk. gray)
kan
o
Lol Drilled fast 60 to 63 feet, slower and tighter
L 63 to 65 feet.
Drilled fast and smooth 65 fo 68 feet, tighter
ol 68 to 70 feet.
P ——————————————— — — — — — = 68.0
— SANDY LEAN CLAY (Dk. gray, Plastic)
- 70.0

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

MONITORING
WELL LEGEND

% SCREEN - 0.010" SLOT

20/40 SILICA SAND
BENTONITE (CHIPS)
VOLCLAY GROUT
CONCRETE

i

MONITORING WELL NOTES :

1. Hole was drilled with wooden plug in
end of augers.

2. Screen w/prepacked sand was
installed between 65 and 70 ft.

3. Installation was uneventful.

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

2 (=N
R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB—05—-D—0004
CONTRACTOR R&M CONSULTANTS, INC.

ALASKA DISTRICT
CORPS OF ENGINEERS
ANCHORAGE, ALASKA

CITY ANCHORAGE STATE ALASKA
DES'GF.E.)R. KENAI RIVER BLUFF EROSION
DRAW'E’.K.H. KENAI, ALASKA
OHECKED: | TEST BORING LOG
SUWW(EH.);-I.R. AP—618—MW
DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-13




1, 01/17/07 at 08:38 by pkh

project\ 1209.10\geo\KENAI AP—619—MW (4c), 1

CORPS OF ENGINEERS U. S. ARMY

* % *
*
AP—B19—MW (TB-4c)
— |._tockine N 2,396,224.77
OVERCASING  F 1,416,982.32 Elev. 93.1

11/21/06

T (57 A= — — SLT_GOTANIS DRGACS. (O braw) — — — — — I

?ﬁs,k K ; c/@x‘_ SILTY SAND CONTAINING COBBLES & '

S -2 KA BOULDERS _(FILL) (Dk. brown, Nonplastic, Dry) _ _ __— 2.0

S -7
e Drilled rough fo 2.0 feet.
o MONITORING
Do WELL LEGEND
S % SCREEN - 0.010" SLOT

20/40 SILICA SAND
BENTONITE (CHIPS)
VOLCLAY GROUT
CONCRETE

N POORLY GRADED SAND CONTAINING LAYERS
S OF SAND W/GRAVEL (Dk. brown)

[&A]
B B

MONITORING WELL NOTES :

| Drilled fast and smooth 2.0 to 39.5 feet.
1. Hole was drilled with wooden plug in
end of augers.

2. Screen w/prepacked sand was

B installed between 35 and 40 ft.

_o7 o 7 3. Hole walls caved to 31 feet when
-, augers were withdrawn. Sand backfill is
B . mixture of silica sand and natural sand.

206t [
— AB. 2

© WSO R |
— W.D. o

Driller indicated clay af 39.5 feet.
SANDY LEAN CLAY

Geologist: Peter Hardcastle See Drawings B-01 and B-02 for
Drill Company/Rig: Discovery Drilling/CME 75 Explanation of Boring Log Symbols.
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

= (=N
R&M CONSLULTANTS, INC. )]

CONTRACT NO. W911KB—05—-D—0004 ALASKA DISTRICT
CONTRACTOR R&M CONSULTANTS. INC. CORPS OF ENGINEERS
CITY ANCHORAGE STATE ALASKA ANCHORAGE, ALASKA

O 1. KENAI RIVER BLUFF EROSION
RN, KENAI, ALASKA

CHESR L R, TEST BORING LOG

SUW"EE?H.R. AP—-619—-MW

DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-14




01/17/07 at 09:50 by pkh

1,

project\1209.10\geo\KENAI AP—620-MW & 621—MW, 1

sampler floated. Sampler bouncing on cobble/boulder

* Estimated Classification

** Designates that blow counts may not be representative due to
sand heaving into the augers.

*** Sampler driven with brass liners.

One-dimensional consolidation performed on sample #10.
Constant head permeability test performed on sample #5.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8-inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

4/10/16 blows for 5"**, 16%, CL, F3, Gr=3, Sa=16, Fines=81,
LL=35, PL=21, PI=14, SG=2.747, 1 foot of heave in augers,

41.4

GRAVEL W/SAND CONTAINING COBBLES & BOULDERS

41.0

* Estimated Classification

** Designates that blow counts may not be representative due to
sand heaving into the augers.

*** Sampler driven with brass liners.

Constant head permeability test performed on samples #4 and #6.

Geologist: Peter Hardcastle

Drill Company/Rig: Discovery Drilling/CME 75
Drilling Method: 8—inch Hollow Stem Auger
Drill Crew: Gary Cormier and Darin Vandehey

CORPS QF ENGINEERS U. S. ARMY
* wﬁ R x
L
AP-620-MW (TB-02) AP-621-MW (TB-03) &
1 |.__LOCKING N 2,396,321.05 ™ |.__LOCKING N 2,396,759.77
OVERCASING  E 1,414,354.82 Elev. 92.2 OVERCASING F 1,417,031.71 Elev. 92.7 %
11/13/06 11/14/06 M
ST oon ) T ; ] G e ”e I ——
SILT CONTAINING ORGANICS (Dk. brown) P 3 _ SIT W/ORGANICS (Dk. brown) 20
—————————————————————— 2.5 '
N 3/3/5, 10%, SM¥, F3*, Gr=2, Sa=78, Fines=22 N Sha 4/10/11, SP*, NFS*
Y SILTY SAND (Dk. brown, Fine fo medium sand) r 40
§‘ [P S i g S s
§$ 3/4/4, SP*, NFS* Sha 3/9/8, 6.2%, SP, NFS, Gr=11, Sa=86, Fines=2.7
N 2 e MONITORING
§§ ° o Drilled fast and smooth to 39 feet. ? o Drilled fast and smooth to 40 feet. WELL LEGEND
& o o -
Y R YS E SCREEN - 0.010" SLOT
. I (&) 1/3/4, 5.1%, SP, NFS, Gr=7, Sa=92, Fines=1.7 Sha [ I (&)  2/4/3xx, sPx, NFs*
e R 20/40 SILICA SAND
e o POORLY GRADED SAND TO SAND W/SILT CONTAINING
BN POORLY GRADED SAND CONTAINING LAYERS BN »
o, "o K LAYERS OF SAND W/GRAVEL (Dk. brown, Gravel to 3/4 @ BENTONITE (CHIPS
o OF SAND W/GRAVEL, Gravel to 2" dia., o din.. subrounded. Hard. Fine f o Nonolcsti ( )
o subrounded, hard, Fine to coarse sand, Nonplastic, X M'“&: su g°”“ °D' abr » 1ine 10 ‘,’°§rf° 332 f )onp ot o
oL Medium dense, Dry becoming wet below 28 fi. b edium dense, Lry becoming wet below ’ VOLCLAY GROUT
s I 3/5/8%* 4.6%, SP, S2*, Sa=96, Fines=4.4, Sha | . ".'I 3/3/7, 7.7%, SP, S2*, Gr=1, Sa=95, Fines=4.3
b @ LL=NV, PL=NP, PI=NP, SG=2.716 o - @ /3 CONCRETE
.o ‘--' _V‘ ‘-.
Lo, e
o N
T * = = ines= b % = = =3.
. ?_:I (®)  5/8/8, 6.0% SP, NFS*, Gr=1, Sa=95, Fines=3.9 151w e | I () 4/6/7%, 12%, SP, NFS¥, Gr=8, Sa=8B, Fines=3.5 ONITORING WELL NOTES -
" '_ EIN N '_ o 1. Screens w/prepacked sand were
0. : o ’ installed between 35 and 40 ft.
-"_ o, 25.0 . W _ -_'_ o 2. Caving sand prevented placement of
o I (@) 3/6/12%%, 7.6%, SP, NFS*, Gr=10, Sa=87, Fines=3.3 L I @)  5/8/12, SP*, NFs* silica sand through the augers until they
e p o had been pulled back 10 feet in
o ) R AP-620-MW. Sand backfill was a
sy 28 ¢ mixture of silica sand and sand cave in.
o ) 2. Installation of AP-621-MW was
Jo uneventful.
o I 5/8/6, 21%, SP, NFS¥, Gr=12, Sa=85, Fines=3.2 Sha 3/6/12%*, 19%, SP—SM*, S2¥,
- Ny Gr=2, Sa=92, Fines=6.5, 6" heave, sampler floated
IS
N ' s
.o -'I
- I @ 7/13/15 blows for 4"***, SPx, NFS* Sha 3/7/10%*, SP*, NFS*, 6” heave, sampler floated
2 Sampler had a piece of wood blocking shoe.
~ L o- '-0.
-?‘ Driller indicated clay at 39 feet. )
g ——————————— —— —— — — — — — — = 39.0
k- LEAN CLAY W/SAND CONTAINING COBBLES & =eee=Jg4p0  geb o —_————— —— — — — — = 40.0
BOULDERS (Dk. gray, Plastic, Very hard, Dry) Sha 6/11 blows for 1”, Sampler bouncing on cobble/boulder

See Drawings B-01 and B-02 for
Explanation of Boring Log Symbols.

= (=N
R&M CONSULTANTS, INC. )]

CONTRACT NO. W911KB—05—-D—0004
CONTRACTOR R&M CONSULTANTS, INC.

ALASKA DISTRICT

CORPS OF ENGINEERS
ANCHORAGE, ALASKA

CITY ANCHORAGE STATE ALASKA

O H KENAI RIVER BLUFF EROSION

ORI . KENAI, ALASKA

HECR R, TEST BORING LOG

R AP—620—MW & AP—621—MW

DATE: R&M NO. SCALE: DWG. NO.
JAN. 2007 1209.10 AS SHOWN B-15




EELEOG-DATA

PROJECT: Daubenspock Property WELL NO, MW-1

LOCATION: Grid 337.7,315.1 DATE DRILLED: §/14/2000

DRILLING METHOD: Hollow Stem Auger\ Split Spoon Sample CASING TYPEMIA. PVC 2

DEPTH DRILLED: 28 feot TOTAL CASING: 20 feet

GROUKD ELEVATION: T.0.C. ELEVATION:

GROUT TYPE/QUANTITY: Bentonite Chips % bag\ Bantonite SCREEN TYPE/ LENGTH: 0.20 slot PVC\ 10 foot
slurry 20 galtons

GROUT INTERVAL: Chips 12 to 14.11” Siurry 1to 12! SCREENED INTERVAL:
SAND PACK TYPENTERVAL: 14.11 to 28 feet STATIC WATER LEVELIDATE:
DEPTH TO WATER WHILE DRILLING: 21.5 bgt LOGGED BY: PETE CAMPBELL

WATER LEVEL ELEVATION; DRILLER: Hughes Drililng

DEPTH H201S01L FORMATION DESCRIPTION
SAMPLE
-5 Sand, brown, clean
57 S58M 5-6' Sand, medlum, brown with minor gravel, moist
BG:3.5-5-6 6-7’ Sand, fine brown, moist PID 8.1
79 5S55#2 7-9' Sand, fine brown, molst
BC: 3-3-4-5 8-9' Sand, fine, gray PID 0.0
911 S55#3 Sand, fine, gray PID 0.0
BC: 3-4-6-8
1113 S55¥4 Sand, fine, gray PID 0.0
BC: 4-6-84
1315 SSS#5 Sand, fine, gray to 13.8
BC: 6-7-8-8 13.8-15 Sand, vary fine, gray, moist PID 0.0
1517 S56#6 Sand, medium, brown sait & pepper. PID 0.0
BC: 4-7.3-8 Drill to 20
20-2.;8 ‘ VSSS#? 26—21' Sand fine, brown, wet
BC: 510-13-15 24-22' Sand with minor sllt, wet, approximately 6” of water in augars PID 5.1
Sampla Coltected: MW-1-20-22 @09:34
Drill to 24', water at 21.5
Drill to 28’ EOB

DWG. NO. B-16



PROJECT: Daubenspeck Property

WELL NO. Mw-2

LOCATION: Grid 883.3, 198.9

DATE DRILLED: §M14/2000

DRILLING METHOD: Hollow Stern Augor \ Split Spoon Sampte

CASING TYPEIDIA: PVC 2"

DEPTH DRILLED: 25 fest

TQTAL CASING: 13’

GROUND ELEVATION:

T.Q.C. ELEVATION:

GROUT TYPE/QUANTITY: Bentonite Chips % bag \ Bentonito
siurry 20 gallons

SCREEN TYPE/ LENGTH: 0.20 slot PYC\ 10 feol

GROUT INTERVAL: Chips 8to 10' Slurry 110 8"

SCREENED INTERVAL: 15to 28

SARD PACK TYPE/INTERVAL: 10 o 25 feat

STATIC WATER LEVEUDATE:

DEPTH TO WATER WHILE DRILLING: 18.8" byt

LOGGED BY: PETE CAMPBELL

WATER LEVEL ELEVATION: DRILLER: Hughes Driiling
DEPTH H201S0IL FORMATION DESCRIPTION
SAMPLE
o4 Drill, no cuttings
4-8 S88#1 Sand, brown with some surface litter, (wood) 50% recovery PID 4.5
BC: 11
6-8' 855862 Sand, brown, dry 30% recovery PiD 6.6‘
8C: 1-1-1-0
8-10 SSS#3 0% recovery, Spoon bouncad as if on a log. Bailing wire on tip of bit
BC: 3-3-2-2
1612 S55¢4 Sand, brown with some organics PID 7.5 20% recovary
BC: 2-1-1-1
1214 55545 Sand, brown dry to moist PID4.5
BC: 3-55-6
14-16 5SS#6 Sand, brown dry to moist PID 1.3
BC: 4-7-7-8 Drlll to 20
20-22 . SS8#7 Sand, brown wet PID 2.5 Wafer at18.8
BC: 4-4-4-7 Sample Collectad: MW-2-20-22 @ 12:14
Drill to 25", water at 18.8 EOB
As the augers were removed from the hole a large chunk of metal came up the augers with
saveral pleces of copper wire.

DWG. NO. B-17




WELL LOG DATA

PROJECT: Caubenspoeck Proparty

American Envirenmenial
WELL NO. Miv.3

I LOGATION: Grid 387,844 |

GATE DRILLEDT 61472000

BRILLING METHCD: Hollow Stem Auger\ Split Spoon Sample

CASING TYPEDIA: PVC 2

DEPTH DRILLED: 30 foet

TOTAL CASING: 22,9

GROUND ELEVATION: 100.3

T.0.C. ELEVATION: 103.41

GROUT TYPE/QUANTITY: Hantonite Chips 1 bag \ Bentonite
slurry 20 gallons

SCREEN TYPE/ LENGTH: 0.20 slot PVC \ 10 fest .

GROUT INTERVAL: Chips 12.5 to 17’ Slurry 4.5 o 12.5'

SCREENED INTERVAL: 20 to 30°

SAND PACK TYPE/INTERVAL: 17 to 30 foet

STATIC WATER LEVELJDATE:

DEPTH TO WATER WHILE DRILLING: 24’ bg!

LOGGED BY: PETE CAMPBELL

WATER LEVEL ELEVATION: DRILLER: Hughes Dyiliing
DEPTH H20:S0IL FORMATION DESCRIPTION
SAMPLE
o5 Sand, brown
57 535 # Sand, brown, molst, fine PID 0.0
B8C: 1111
7Y 85842 7-8 Sand, medium, brown, molst
BC: 141141 8-8.3 Sand, fine, brown
8.3-8 Sand, medlum, brown, some organics PID 0.0
911 8SS#3 Sand, medium, brown, with minor gravel. PID 0.0
BGC: 14111
11143 S55#4 Sand, medium, brown. PID 0.0
BC: 1-1-11 .
1315 SSSHs Sand, medlum, brown. PID 0,0
BC: 1-1-11
1517 855#6 Sand, medium, brown. PID 0.0
BC: 1-1-1-1
1718 SSS#7 Sand, medium, brown, wrth rinor gravel. PIiD 5.0
8C: 1-111
18-21 S55#8 Sand, medium, brown, with minor gravel, PiD 8.5
BC: 1-1-11
21-23 S8S#9 21-22 Sand, fine, brown.
BC: 2-7-23 22-23 Pea Gravel with concrete in tip, refusal. PID 8.8
The augers apparently hit the auspectad lip of the clstern that was rumored to be in the area.
The rig was moved east 10 feet and re-drilled to 23
23-25 338#10 Sand, brown with minor gravel, wet. PID 8.2
{ BC: 3-7-7-10 Sample Collacted MW-3-23-25 @17:57

DWG. NO. B-18



EXPLORATION LOG KENA! BLUFFS.GPJ ACE_ANC.GDT 913/04

' ALASKA DISTRICT Project:  Kenal River Bluff Erosion Study Page 1 of 3
CORPS OF ENGINEERS Kenal, Alaska | Deter  15.5ep 2003
ENGINEERING SERVICES TRy : " - . .
. - : niling Agency. 3 Alaska District levation Dalum: MiLw
Solls and Geology Section | oner naremmteg CIMSL  oler
. Northing: 2,206,502 &, Top of Hole
EXPLORATION LOG i ot zamsan Toplbde
Hole Number, Fleld: Pemmanent: Operator: Inspector:
TB1 AP-604-P . Pat Kelley Steven Henslee
Typeof Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
U3 TestPit  [3 AugerHole [T Monitoring Well %] Piezometer .01t Wi 1000 ft. , 10154
Hammer Weight: | Split Spoon LD: Size and Type of Bit: Type of Equipment; Type of Samples:
340 Tbs 251, 8in. HSA CME-75 with Autoharamer Grab and Drive
2] Clagsification GrainSize | = o
.0 | g2l & ASTM: D 2487 or D 2488 — Siel . Descripton and Remarks
E gl e 52 o5l &8 g Sl2| 8|8 |8 & | surface: Second growth willows
s|£|5i8G|g=| B8 | & gl3lElzsial= |
a3 o lhf| e [} ) iR IRj=lo | w
NFS | Grab | SP | Poorly graded SAND 040 Brown, maist, fine to medium sand
u NFS } SP | Poorly graded SAND B [87] 5 040 3 | Brown, moist, fine to medium sand
= 2 b '
B 1
NFs } §P | Poorly graded SAND ' 040 Brown, meist, fine to medium sand
[ 1 y
- 1
NFs % §P | Poorly graded SAND 419313 | 0—»'0 § | Gray, moist, fine to medium sand
3
5
NF§ % SP | Poorly graded SAND 040 Gray, moist, fine to medium sand
i
9
3 SP | Poorly graded SAND 0-!0 Gray, moist, fine to medium sand
3 "
5
g SP'L Paorly graded SAND
5 SM \Silty SAND /11524 22 B Dark gray, maist, fine sand, nonplastic (NP}
9 SP | Pootly graded SAND ~\fines [
{!1 $P | Poorly graded SAND Gray, wet, medium sand
15
g $P | Poorly graded SAND Gray, wet, fine to medium sand
NPA Form 19-E Project: Kenal River Bluff Eroslon Study Hole Number:
May 94 Prev, Ed. Obsolele AP-604-p

DWG. NO. B-19



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

ALASKA DISTR[CT VFA’roject: Kenal River Bluff Erosion Study ' Page 2 of 3
CORPS OF ENGINEERS Kendl, Alaska .
ENGINEERING SERVICES | e - hDat;' - 15 5en 2003
: . flling Agency: st o :
SO I lS and GGOIOQy Sectlon X %ﬂ?er y!-Iughes Dﬂllinzs : SaMST. i Q oht;:Lrw
. Norhing: 2,398,502t Tap of Hole
Locallon:  pacing: 1415363k Elevation; 300#
Hole Number, Field: Permanent; Operator: Inspector:
TB41 AP-504-P Pat Kelley Steven Henslee
Type of Hole: [ other A : Depth to Groundwater: Depth Drifled: Total Depth:
O TestPit [ AugerHole [ Monitoring Well X Piezometer 27.0t. WD 10004 101.51t.
Hammer Weight: | Split Spoon LD: Size and Type of Bit: Type of Equipment: Type of Samples:
34D 1bs 250 8 In.HSA CME-T5 with Autohammer Grab and Drive
§ :_? 2 Eg §§ é 5 T':-; 2| 8 g% é ::; Surface: Second growth wiltows
B2 518582 2 | & e dlElH|2|2
— | 9 o e 0 o) & | s | = &5
S : 13
—38 _::'-,'-:':.
:~4D% 10 151 CL | Lean CLAY with Sand 0122178 Eﬁrrg gga'y;; LI—E‘IOSEE:, fine sand, plastic ﬁr.ues.
F—“Z é 14
;45% 11 1;0 . CL | Lean CLAY with Sand gﬁﬁu%rﬁﬁk":%[zt& r:gfn;ded gravel, fine sand,
;43%
‘—50% 12 . 133 CL | Lean CLAY with Sand ' Dark gray, moist, plastic fines, very stiff
—52
540
__ 6% 13 280 CL 1 Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
- 5 %M 2 stiff
55 %
:—60 % 14 g CL | Lean CLAY with Sand Et?trfk gray, molst, fine sand, plastic fines, very
;M%
_—66 %E 132 CL | Lean CLAY with Sand T [18]75]025 15 E;fl;k gray, molst, fine 5ami, plastic fines, very
70 %? é CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very
-_ . % ] 3 stiff
7
NPA F:nn 19-E Project: Kenal River Bluff Erosion Study Hole Number:
May 94 Prev, Ed, Obsolete AP-604-P

DWG. NO. B-20



ALASKA DISTRICT Project:  Kenai River Bluff Eroslon Study Page 3 of 3
CORPS OF ENGINEERS Kenal, Alaska Date: 15 Sep 2003
ENGINEERING .SERVICES Y
Lndiing Agency: [ Alaska District Elevation Datum: muLw
Soils and Geology Section | " Hughes g CIWSL  ober
EXP LO RATIO N . Northing: ~ 2,396,502 4. Top of Hole
_ LOG Location: Easting = 1,415,363/ Elevation. 00
Hole Number, Fleld: Permanent: Operator: Inspector:
TB1 AP-504-P Pat Keiley Steven Henslee
Type of Hole: l:l ather Depth lo Groundwater: Depth Drifled: Tolal Depth:
Ol TestPit 3 AugerHole [ MonitoringWell  [X] Piezometer 21.0ft. WD 100.0 . 10151
H%rmg; Weight: | Split S_puon LD: Size and Type of Bit: Type of Equipment: Type of Samples:
250, §in, HSA CME-75 with Autohammer Grab and Drive
2l . - Classification GrainSize | = i
- SI8Q] 5 | |ASTeD2te7orD 2108 — Sl Description and Refmiarks
£ €l8ls=iSx| & |2 S1=l 8|S | & £ | surface: Second growth willows
gl &l 51eh|8=| B | § SlS|E|5|a|=
| 3 F o0 jteal i m & RF|R|=]0 | =
V.
= ///’, - CL | Llean CLAY with Sand Dark gray, moist, fing sand, plastic fines, very
t ) z stiff
— 78 & ;51 gl;a Poorly graded SAND with SITt _\Gray, e o i s e
78] {]
—80 _-__-: : }g 8P~} Poorly graded SAND with St 119237 Gray, wet, medium sand
Bl o 18 M
—82
g
L 58 |
0 1Hea 4 | sP-| Poorly graded SAND with Silt Gray, wet, medium sand
i ':/’ L19b: ﬁ W Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines
| -g2 % €L f
94 /é ——————————————————————————————————
L--95
LI
E_ 00
(3 B 1':'5 SP | Poorly graded SAND Gray, wat, fine to medium sand
={ 1 :
Wl 402 Bottom of Hole 101.5 .
= Groundwater Encountered While Drilling: at
& an elevation of 63.0 ft.
3|04 PID = (Cold/Hot) Phioto bonization Detector
[T
2
g 406 Survey datum is Alaska State Plane, Zone 4,
1 HADE3. Elevation datum MLLW,
Sii08
=
=
5
S| NPA Form 18-E Project: Kenal River Bluff Eroslon Study Hole Number:
5| May 84 Prev. Ed. Obsolete AP-604-P

DWG. NO. B-21



EXPLORATION LOG KENAL BLUFFS.GPJ ACE_ANC.GDT $2/04

ALASKA DISTRICT  |Project  Kenal River Bluff Erosion Study Page 1 of 2
CORPS OF ENGINEERS Kenal, Alaska Date:  16.5¢p 2003
ey ENGINEERING SERVICES Sy
: : -Drilling Agency: 3 Alaska District Elevation Datum: MLLw
Soils and Geology Section | "m oner . tughes CINSL ® e
EXP LO RATION LOG Locallo: | NOrhing: 2,396,309t Top of Hole
_ " Easling: 44153021t Elevation:
Hole Number, Fleld: Permanent: ' Operator: inspector;
T8-2 AP-605-MW Pat Kelley $teven Henslee
Type of Hole: 1 other : Depth to Groundwater: Depth Drilfed: Total Depth:
[ TestPit [ AugerHole X Monitoring Well [ Piezometer .97 WD T5Hh. 3851,
Hammer Weight: | Split Spoon 1.D; 8ize and Type of Bit: Type of Equipment: Type of Samples:
340 lns 250, 8in. HSA CME-T5 with Autohammer Grab and Drive
a1 . Classfficaion GrainSize | = -
Sl g A ASTM: D 2487 or D 2488 — =lei. Descrplon and Remarks
= %’ 2lel 9% <§ E] 212888 2| suface:Lawn
= E | Ni= | @' ~ ) = o =
gl=lglerldel & | & MEIBEIEE
HULETE Grab | ML | SILT -f Brown, molst, nonplastic (NP} fines, organics
- | SP | Poorly graded SAND 1110 | \(sixty percent by volume) /]
S~ 1 1 11 Y P N Brown, meist, reunded gravel, fine to medium ’f
)
- | % SP | Paorly graded SAND 0.5 1"0‘ ™ Brown, malst, five to mediiim sand
L gl 4 ’
5
R % SP | Poorly graded SAND 1-10 Browm, moist, fine to medium sand
s 4 :
- 5
. s | ‘Poorly graded SAND 01s| 4 Gray, molst, fine to medium sand
. g | Y
3 2| 5P | Poorly graded SAND 4|9 4 jo1s| I | 5 | Gray,molst, fne to medium sand
:l‘ 7 -
|18
g SP | Poorly graded SAND 140 Brown, molst, fine to medium sand
3 X
| 3 SP | Poorly graded SAND - Browm, moist, fing to medium sand, localized
— 26/ 4 1.0 evidence of mottling, one small area {one inch
i 8 thick) of 30% silt
Y
é $P | Poorly graded SAND with Gravel [ 24 | 74} 2 | 1 Brown, wet, rounded gravel, fine to coarse
2 sand
— 34}
- Twelve inches of heaving sand
ol g SP | Poarly graded SAND Gray, wet, fine to medium sand
NPA Form 19-E Project: Kenai River BIuff Erosion Study Hole Number:
May 94 Prev. Ed, Chsolete AP-605-MW

DWG. NO. B-22



ALASKA DISTRICT

Project:

EXPLORATION LOG KENAI BLUFFS.GPS ACE ANC.GDT 9/3/04
1

Kenai RwerBquf Erosion Study Page 2 of 2
CORPS OF ENGINEERS Kenal, Alaska Date: 15 Sep 2003
ENGINEERING SERVICES T | l 5
niling Agency: F] Alaska District Elevation Daium: mivy
SOIIS and GeOIogy SeCtlon 0 Other Hughes Brilling O MSL I other
EXPLORATIONLOG  [iuor o zmmew Loyl
‘ oaation: Easing: 14153021t Elevation:
-1 Hole Number, Field: Permanent: Operator: Inspector;
18-2 AP-B05-MW Pat Kelley Steven Henslee
| Type of Hole: D) other | Depth to Groundwater: Depth Drifled: Total Depth:
CFTestPit O AugerHole X Monitoring Well (3 Piezomeler 29.9 ft. WD k7R3 3851t
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 251, 8in. HSA CME-T5 with Autohammer Grab and Drive
2| . Classiication Grain Size | = Description and Remarks
2| v s X = |~
= =1 < Eg 5 B ASTN: D 2487 or D 2488 = s E| .
=12 3ls=|2%] 8 E sl 21 8lwija] 2 | Sufacelawn
B EIBGI82 B | € S|3|lelsla|=
A |5 | wlEa | inie m %) RiF([Rj=ja].=
S PR ] .
380 3 ot | LeanCLAYwithSand —~ 4 14|82 17 "ﬁ"ar'k‘ gray, mofst, ine sand, plastic fines, very ~ |
B Boﬂom of Hole 385 f1.
L 40 Grountwater Encountered While Drilling: at
an elevation of 59.9 ft.
- PD = ({ColdHof) Photo lonization Detector
—42
- Survey datum is Alaska Stale Plane, Zone 4,
44 NADS3. Elevation datum MLLW,
— 46
—48
=
52
54
— 56 i
—58
60
—62
— 54
66
68
70
—72
NPA Form 19-E Project: Kenal River Bluff Ercsion Study Hole Number;
May 94 Prev. Ed. Obsolele AP-805-MW

DWG. NO. B-23



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

ALASKA DISTRICT Project:  Kenal River BIuff Eroslon Study Page 1 of 3
CORPS OF ENGINEERS Kenal, Alaska Date: 17 Sep 2003
ENGINEERING SERVICES T .
Drilling Agency: O3 Alaska District Elevation Datum: MLLW
Soils and Geology Section | g oo, OusL 1 ober
EXPLORATION LOG  [qoq, [otis sz TootFie
" Easling: 1415366 1, Elevation:
Hale Number, Field: Permanent; | Operator: Inspector:
TB-3 AP-606-P Pat Kelley Steven Henslee
Typeof Hole: [ other Depih to Groundwater: Depth Drilled: Total Depth:
CJ TestPit [ AugerHole [ Monitoring Well (%] Piezometer 73 WD 99.5ft, 1010 ft.
Hammer Weight: Split Spoen 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
H01bs 251n, $in.HSA - CME-75 with Autohammer Grab and Drive
2 Classificalion . GrainSize | — -
=1 . g g2l = ASTM: D 2487 or D 2468 — Slel Description and Remarks
= ‘_é" 21s2 o= 8 | s % 21 8|& | 8| & | Surface: Dirt parking ot
2lE| EIBRG|8S| & | € cl3|lc|5|lal=
0| S o idka| i @ oy EAEREEEE AR R
o) i Grab { SP | Poorly qraded SAND with Gravel | 0.75 Brown, moist, rounded gravel, fine to medium
- gand, FILL
% SP | Poorly graded SAND Browm, moist, fine sang
4
4
% SP | Poorly graded SAND 0.25 040 Brown, moist, fine sand
3 )
4
% SP | Poorly graded SAND 0.25 0—‘;) Brown, moist, fine sand
} '
% $P | Poorly graded SAND 1—-'0 Brown, mﬁist, fine sand
2 )
i 4
% SP | Poorly graded SAND 1-10 Browm, molst, fine sand
6 : ’
A_‘} SM | Bilty SAND ¢ 178321 0—!;} 15 ¢ Brown, molst, fine sand
! ; )
A 4
g SP | Poorly graded SAND with Gravel | 17 { 81 | 2 Browm, moist, medium to coarse sand
15
é SP { Poorly graded SAND with Gravel { 32 1 66 | 2 Brown, wet, rounded gravel, fine to coarse
S 3 sand
NPA Form 19-E Project: Kenal River Bluff Erosion Study Hole Number:
May 94 Prev. Ed. Obsolete AP-606-P

DWG. NO. B-24




EXPLORATIONLOG KENAl BLUFFS.GPJ ACE ANC.GDT 9/3/04

ALASKA DISTRICT | Project  Kenal River Blutf Erosion Study Page 2 of 3
CORPS OF ENGINEERS anl, Alaska Dete: 17 Sep 2003
= ENGINEERING SERVICES T—
H , : nling Agency: [ Alaska District Elevation Datum: mLLw
SO I iS and GeOIOQy SeCtlon X Other  Hughes Drilling LIMSL [ ofher
EXPLORATIONLOG o, Mot zsvaie Tl
© EBasbing: 14153884t Elevation:
Hole Number, Field: ‘Permanent: Operator; Inspector:
TB-3 AP-§06-P Pat Kelley Steven Henslee
Type of Hole: [ other _ Depth to Groundwater: Depth Drilled: Total Depth:
D) TestPit (3 AugerHole T Monitoring Well  (X) Piezometer 2191 WD 99.5 11, 1010 ft.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit; Type of Equipment: Type of Samples:
U0 lbs 25in, 8in. HSA CME-75 with Autohammer Grab and Drive
S . Classification Grain Size —- .-
| g g2l = ASTM: D 2487 or D 248 — Slal Description and Remarks
IS g% <§ E 2 |8 % | & | 2 | Surace: Dirt parking lot
=l _g E | HNi=-| @ £ = = =
SEIRIEAREHIERE RIRIEIEIRIZ
— 38 7
.40 // »wa g CL | Lean GLAY with Sand + Gray, moist, plastic fines, very stiff
- E'ihi.'ﬁ - 15 GP \Poctly graded GRAVEL / 10 Gray, moist, rounded gravel, coarse sand, 1.5 /’
/ | 10c 4 CL | Lean CLAY with Sand inches thick -
-—42 %
- %Eﬁa; 7 €L | lean CLAY with Sand Dark gray, moist, fine sand, plastic fines, very |
2l 1T | s [\Paorly graded SAND 71 \stiff " f
46 / 11 CL | Lean CLAY with Sand ark gray, molst, medium sand
2 / Dark, gray, moist, fine sand, plasfl fines, very
% stiff
% B 1 CL | Lean CLAY with Sand - Dark gray, moist, fine sand, plastic fines, very
/ : 13 1.0 stiff
16
I Y 5P | Poorly graded SAND Estimated by diill action
541 . I T N A N SN R A R A S N I
L 7 6 CL | Lean CLAY with Sand - Dark gray, moist, fine sand, plastic fines, very
/ A 13 0o stiff, marbled with clean gray medium sand to
56 / 1 one and one skdeen inches thick
.60 / S 9 CL | Lean CLAY with Sand L < I 4 1 17 | Dark gray, molst, fine sand, plastic fines.
5 % gg 00 EL=29, PI=15
62 /
5 % 1‘:; CL | Lean CLAY with Sand 0-'0 Dark gray, moist, fine sand, plastic fines
—66 % 15 ' ‘
N
70 / 4 CL ! Lean GLAY with Sand - Dark gray, molst, fine sand, plastic fines
= % 182 o
72 %
N
NPA Form 19-E Project: Kenai River Bluff Erosion Study Hole Number:
May 94 Prev. Ed. Obsolete AP-606-p

DWG. NO. B-25



ALASKA DISTRICT  |Proiect  Kenat River Bluff Erosion Study Page 3 of 3
CORPS OF ENGINEERS Kenai, Alaska Date: 17 Sep 2003
ENGINEERING SERVICES Ty
 Unliing Agency: L] Alaska District Elevation Dalum: muw
Solls and Geology Section | " over g oy OWsL ® ober
EXPLORATION LOG [y Mot 2o Tyl
- Easling: 14453681t Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-3 AP-506-P Pat Kelley Steven Henslee
Type of Hole! [T other Depih to Groundwater: Depth Drilled: Total Depth:
U TestPit {7 AugerHole  [3 Monitoring Well (X Piezometer - 213 WD 99.5 11, 10101t
Hammer Weight: Split Spoon |.D; Size and Type of Bif: Type of Equipment: Type of Samples:
U0lbs 25in. 8in, HSA CME-75 with Autohammer Grab and Drive
2| Classification GrainSize | — . .
~| . Slge| = ASTM: D 2487 or D 2488 — Ele| Descriplion and Remarks
by gl &ls= O § B Si2|8i& 1 & & | sutace: Dirtparkinglot
= E [y 7] [ = @O = g
HEEIE T SEEEIEE
74 ? '
. % g CL | Lean CLAY with Sand 11261 0-!0 17 | Dark gray, moist, fine sand, plastic fines, very
: : stiff
_—76 % 11
—78 %
80 % 5 CL | Lean CLAY with Sand 4 Dark gray, fine sand, plastic fines, 1.25-inch
i % 192 00 thick seam of fine gray sand in sample
_.82 % __________________________________
—84
2 5 $P- | Pootly graded SAND with Silt 4 Dark gray, moist, fine o medium sand, NP
- 137 sm 00 fines
—B6 2
38
g0l 3 SP- | Poorly graded SAND with Silt ¢8| 9 - | 20 | Dark gray, moist, fine to medlum sand, NP -
| Lo 00 fines
-5
94/ .
R 172 SP- | Poorly graded SAND wilh Silt 1-10 Dark gray, moist, medium sand, NP fines
6| 5 | M :
2 |-gaf:
g - 8
'é 100[- § SP- | Poorly graded SAND with Siit - Dark gray, moist, fine to mediur sand, Np
S . 17 SM 0.0 fines
=< Bottom of Hole 101.0 &t :
B0z Groundwaler Encountered White Drilling: at
f = an elevation of 60.8 ft.
& P1D = (Cold/Hot) Photo lonization Detector
51104
5
al Survey datum is Alaska State Plane, Zone 4,
4 —06 NADS3. Elevation datum MLLW,
al
S[-08
=
B
=
St NPA Form 19-E Project: Kenai River Bluff Erosion Study Hole Number:
52| May 94 Prev. Ed. Obsolete AP-606-P

DWG. NO. B-26




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

ALASKA DISTRICT Project:  Kenal River Bluff Erosion Study Page 1 of 3
CORPS OF ENGINEERS Kenai, Alaska Dafe:  185ep 2003
ENGINEERING SERVICES T 5
Litliing Agency: Alaska District Elevation Datum: muLw
Soils and Geology Section | x'oper  ughes g CIMSL M ofer
. Northing: 2,386,206 ft. Top of Hole
EXPLORATION LOG  [uuser e zosmne Tyl
Hole Number, Field: Permanent Operalor: Inspector:
1B-4 AP-807-P Pat Kelley Steven Henslee
Type of Hole: [ ofher Depth to Groundwater: Depth Drilled; Total Depth:
Ll TestPit [ AugerHole {1 MonitoringWell &) Piezometer 2198 WD 100.0 ft. 1015
Hammer Weight: Split Spoon 1.0 Size and Type of Bit Type of Equipment: Type of Samples:
40 lbs 251n. 8in, HSA CME-75 with Autohammer Grab and Drive
Bl . Classification Graln Size | = .
= a g 83 2 ASTM: D 2487 or D 2488 — it Descaiption 2nd Remarks
=l 8|82z 8 |3 21 2| 8|5 &) £ | suface: Second growth willows and spruce
5|21 E|85|85) 3 | & S|S|E{xjal=
Q| 1 ¢ | iri= [3] %) S| || R | =D | =
Tu ] F2 | Grab | SM | Silty SAND with Gravel 2]+ - Brown, moist, rounded gravel, fine to madium
- . - ab sand, nonp!astac{NP) fines
1011 N KOO N S A S O
i ::._j NFS g SP | Poorly graded SAND 0.25 1-10 Brown, molst, fine sand
e 3
— 10 ':;
12 :Z:i
NFS g SP | Poorly graded SAND 125 0-% Brown, moist, rounded gravel, fine sand
3 .
§
20
§ SP | Pootly graded SAND 4 Brown, moist, fine sand
4 | sM | Sity SAND 0[65|3% 00 | 23 | "Brown, molst, fine sand, NP fines
4 SP | Poorly graded SAND ’ Brown, moist, fine sand
A 4
% SP | Poorly graded SAND T (9211 Brown, wet, medium to coarse sand
6
. ‘ Twelve inches of heaving sand
2 GP | Poorly graded GRAVEL with 5074812 [ Dark gray, wet, rounded gravel, fine to coarse
8 Sand sand
NPA Fonn 19-E Project: Kenal River Bluff Erosfon Study Hole Number:
May 94 Prev, Ed. Obsolele AP-607-P

DWG. NO. B-27



ALASKA DISTRICT  |Project  Kenat Riverﬁ[uffErosion Study Page 2 of 3.
Kenai, Alaska
CORPS OF ENGINEERS ! Date: 48 Sep 2003
ENGINEERING SERVICES | o — l
: s nlling Agency: 1 Alaska District evation Catum:  mLLW
SO!IS and GeO|Ogy SeCtIOI’l " [% Olher  Hughes Drilling OMSL . & other
EXP LOR.ATION LOG Locatjon: Northing: 2,396,208 t. Top of Hole _
OCBUOM:  Easfing: 1,414,625t Elevation:
Hole Number, Field:  * Permanent: Operator; Inspector:
TB-4 AP-607-P Pat Kelley Steven Henslee
Type of Hole: 13 ofher Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit 3 AugerHole [ Monitoring Well () Piezometer 273 WD 1000 ft. 1M.51,
HammerWelght Split Spaon |.D: Size and Type of Bit: Type of Equipment: Typs of Samples:
30 lbs 25in, 81n HSA CME-75 with Autohammer Grab and Drive
. % o glsqsrﬂﬁcoag%%? oD 2488 Grain Size | = Description and Remarks
=1 .. - Dl 5 : — e | E| .
El8lsi2o8 &8 | 2 215 | &1 2| Surface: Second growth will d
ﬁ.g gg‘%%g E _g g E :% cg _é_ § Urface: nd gro low?anspruce
[ =0 I I o o i = o ) BiIF|E|=a |8
i R EE
-30).2y
R e I I N A Sy B R (R R R R A
—40 /
t42%
i % 155 CL | lean CLAY with Sand ] Dark gray, moist, find sand, plastic fines, very
_..45/ H 0.0 stiff
48
— 50
52 %
. |
B / 3 CL | Lean CLAY with Sand 4 | Dark gray, moist, rounded grave), fine sand,
56 % 1% : 1.0 plastic fines, very stiff
"
I 60%
N |
alr % &P 2 CL | Lean CLAY with Sand A Dark gray, moist, fine sand, plastic fines, very
iy o e T ] SP | Poorly graded SAND 1.0 stiff
Sl 8 : Dark gray, moist, fine to medium sand
LEL,—SS;/‘?/; ——————————————————————————————————
y
é _'70%555**'555 6 CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastlc fines, very
ar %l ‘111 stif, 4.25-Inch Yayer of gray fine sand
zl-72 /
(]
Bt B
% NPA Ferm 19-E Project: Kenai River Bluff Erosion Study Hole Number:
51 May 94 Prev. Ed, Obsolete AP-507-P

DWG. NO. B-28




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

ALASKA DISTRICT Project:  Kenal River Biuff Erosion Study Page 3 of 3
CORPS OF ENGINEERS Kenal, Alaska Date:  18Sep 2003
_ =_. ENGINEERING SERVICES T :
: ' Lilling Agency: O Adaska District Elevalion Datum: muiw
Solls and Geology Section | ™m oue  ugsesoitng NS O ober
EXP LORATIO N LOG Location: | Northing: 2,396,206 Top of Hole
AN Easting: 1414825, | Etevation:
tale Number, Field: Pemanent: Operator; Inspector;
TE-4 AP-§07-P Pat Kelley Steven Henslee
TypeofHole: 1 other Depth to Groundwater: Depth Drilled: Tolal Depth:
D1 TestPit O AugerHole [ Monitoring Well [0 Piezometer . 218D 1009 ft. 1045/,
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
i lbs 25in. 81n. HSA CME-75 with Autohammer Grab and Drive
S Classification GralnSze | — .
N glagz| = ASTM: D 2487 or D 2488 — Slel . Descrplon and Remarks
=18le1=8i02| 8 | s sl2|8|& | & & | surface Second growth willows and spruce
25| E|8Elge]| = E 518 a | £
o= | 8§ |2n{S= 2 = Q@ | ilae ~
0130 | |l ]{wi= 1] [7) AR RN K
—74 7
s
.
—80 y/%; ! g CL | Lean CLAY with Sand 1-10 Dark gray, moist, fine sand, plastic fines
N7 : § :
- %
»
/ﬁ H2a 152 ‘ CL | Lean CLAY with Sand Dark gray, moist, fine sand, plastic fines
88 Sk t2b 25 $P | Puoorly graded SAND Dark gray, moist, fine to medium sand
gl 2 I I I e SR N B I I R O
- % OL \LeenCiA¥withSand . | | | | § L
g 8P | Poorly graded SAND 1-.'0 Dark gray, molst, ﬁng fo medium sand
12 |
2 SP | Poorly graded SAND 0 1882 1-10 20 | Darkgray, maist, fine to medium sand
16 '
.33 CL | LeanClLAY 08149 U';J 27 | Dark gray, molst, fine sand, plastic fines, very
- soft .
Bottom of Hole 101,51,
Greundwater Encountered While Drilling; at
i an elevation of 61.6 .
104 PID = {Cold{Hot} Phote lonization Detector
106 Survey datum is Alaska State Plane, Zone 4, -
: NADB3, Elevation dalum MLLW,
-108
NPA Form 19-E Project: Kenai River BIuH Erosion Study Hole Number:
May 94 Prev. Ed. Obsolete AP-§07-P

DWG. NO. B-29



APPENDIX C
GROUNDWATER MONITORING DATA

Groundwater Elevation SUMMAIY.........ccooieiiiiiinii e C-01
Groundwater Elevation TrendsS .....cocc.eeeeeeeeeeeeeeeeeeeeee e C-02 thru C-06



TABLE C-01
KENAI RIVER BLUFF EROSION STUDY
GROUNDWATER MONITORING PROGRAM
GROUNDWATER ELEVATION SUMMARY

Groundwater Elevations®
Group | Monitoring | Test Total Aquifer Reading No. 1 | Reading No. 2 | Reading No. 3 | Reading No. 4 | Reading No. 5 | Reading No. 6 | Reading No. 7 | Reading No. 8 | Reading No. 9 | Reading No. 10| Reading No. 11 | Reading No. 12 | Reading No. 13
1D Well ID Hole ID | Depth (ft.) 20/21-Nov-2006 | 27-Dec-2006 24-Jan-2007 28-Feb-2007 23-Mar-2007 28-Apr-2007 24-May-2007 26-Jun-2007 26-Jul-2007 24-Aug-2007 25-Sep-2007 24-Oct-2007 3-Dec-2007
Time | Elev. | Time | Elev. | Time | Elev. | Time | Elev. | Time | Elev. | Time | Elev. | Time | Elev. [ Time | Elev. | Time | Elev. | Time | Elev. | Time | Elev. [ Time | Elev. | Time | Elev.
AP-608-MW| TB-1A 100 LOWER| NA 211 14:45 220 | 14:15 | 22.0 | 12:13 ' 219 | 10555 226 9:00 221 | 12:15 | 220 | 12:10 | 216 | 12:25 219 9:33 221 | 12:25 | 221 | 11:35 | 21.7 | 1435 222
GROUP-1 [ AP-609-MW | TB-1B 75 LOWER| NA 21.4 14:45 | 218 | 14:12 216 | 12:08 | 21.7 | 10:59 21.8 9:05 218 | 12:12 | 215 | 12:.07 | 212 | 12:23 211 9:30 211 | 12:22 | 212 | 11:32 | 212 | 14:34 214
AP-610-MW| TB-1C 40 UPPER NA 54.4 14:40 | 545 | 14:10 544 | 12:16 | 54.3 | 11:02 54.3 8:55 543 | 12:10 | 54.3 | 12:.05 | 54.2 | 12:20  54.2 9:26 542 | 12:20 | 54.2 | 11:30 | 54.2 | 14:33 543
AP-611-MW| TB-2C 100 LOWER| NA 15.6 14:15 | 10.7 | 14:00 9.7 12:32 ' 116 | 11:10 135 9:10 9.8 12:00 = 13.1 | 12:00 9.3 12:15 9.4 9:45 9.4 12:15 9.2 11:25 9.2 14:30 @ 141
GROUP-2 [ AP-612-MW/| TB-2B 75 UPPER NA 53.3 14:10 | 39.3 | 13:57 @ 39.1 | 12:28 | 39.0 | 11:13  38.7 9:13 384 | 11:57 | 38.2 | 11:58 | 38.0 | 12:12 385 9:40 38.0 | 12:12 | 37.9 | 11:22 | 378 | 14:27 378
AP-613-MW| TB-2A 40 UPPER NA 57.8 14:10 = 57.8 | 13:55 57.8 | 12:27 | 57.8 | 11:15 57.7 9:15 57.7 | 11:55 | 57.7 | 11:57 | 576 | 12:10 57.6 9:48 57.6 | 12:10 | 57.6 | 11:20 | 57.6 | 14:25 57.6
AP-614-MW| TB-3A 100 LOWER| NA 11.0 14:00 | 129 | 13:40 118 | 14:56 | 128 | 12:20 | 13.8 | 10:30 @ 104 | 11:50 @ 11.7 | 11:25 9.4 12:30 9.4 8:58 104 | 11:45  10.1 | 10:45 | 10.2 | 14:00 141
GROUP-3 [ AP-615-MW| TB-3B 75 UPPER NA 40.3 13:55 | 34.0 | 13:37 | 345 | 1454 | 319 | 12:22 | 31.0 | 10:32 | 305 | 11:45 30.6 | 11:20 | 30.5 | 12:32 30.6 9:06 30.6 | 11:42 | 30.6 | 10:42 | 30.7 | 13:57 @ 30.8
AP-616-MW| TB-3C 40 UPPER NA 56.8 13:50 = 56.9 | 13:35 569 | 14:51 | 56.8 | 12:25 | 56.8 | 10:35 | 56.8 | 11:40 @ 56.8 | 11:18 | 56.7 | 12:35 @ 56.7 8:50 56.6 | 11:40 | 56.8 | 10:40 | 56.8 | 13:55 56.8
AP-617-MW| TB-4A 100 LOWER| NA 14.2 13:15 ' 129 | 13:28 8.5 15:27 | 158 | 12:50 @ 10.3 | 11:33 7.4 11:00 = 13.0 | 11:15 6.0 11:40 6.3 9:56 6.0 11:35 4.6 10:30 4.8 13:50 = 15.6
GROUP-4 [ AP-618-MW/| TB-4B 70 UPPER NA 54.9 13:10 = 54.8 | 13:25  54.6 | 15:25 | 543 | 12:55 | 53.9 | 11:35 | 54.1 | 10:55 53.8 | 11:10 | 53.8 | 11:38 @ 53.6 9:58 535 | 11:32 | 534 | 10:27 | 53.6 | 13:47 53.1
AP-619-MW| TB-4C 40 UPPER NA 63.3 13:05 ' 63.2 | 13:20 @ 63.1 | 15:24 | 63.0 | 13:00 | 62.9 | 11:40 629 | 10:50 629 | 11:05 629 | 11:35 62.8 | 10:01 | 62.8 | 11:30 @ 62.9 | 10:25 | 62.8 | 13:45 629
AP-620-MW| TB-02 40 UPPER NA 63.9 14:25 | 639 | 13:50 63.7 | 14:37 | 63.6 | 12:09 635 9:20 63.4 | 12:05 | 634 | 11:55 | 63.3 | 12:05 63.2 9:18 63.2 | 12:05 | 63.2 | 11:15 | 63.1 | 14:20 63.3
AP-621-MW| TB-03 40 UPPER NA 71.0 12:10 = 70.7 | 13:00 = 705 | 15:06 | 70.2 | 12:34 | 70.1 | 10:40 @ 70.0 | 10:35 69.9 | 10:50 | 69.9 | 11:15 69.9 | 10:10 | 69.8 | 11:05 70.0 | 10:05 | 69.9 | 13:25 70.0
Mw-1° NA 25 UPPER NA 69.0 12:25  69.1 | 13:10 @ 689 | 15:17 | 68.7 | 12:38 | 68.6 | 10:55 @ 68.6 | 10:45 | 68.5 | 10:58 | 68.4 | 11:25 68.3 | 10:22 68.3 | 11:20 @ 68.4 | 10:15 | 68.3 | 13:35  68.4
MW-2° NA 25 UPPER NA 72.0 12:20 |« 717 | 13:.05 715 | 15:11 | 713 | 12:40 | 712 | 10:51 | 711 | 10:40 710 | 10555 | 709 | 11:20 709 | 10:15 | 70.8 | 11:15 710 | 10:10 | 710 | 13:30 711
?/\I/'EEII:E MW-3° NA 30 UPPER NA 67.0 12:00 @ 66.8 | 12:50 @ 66.6 | 15:20 @ 66.5 | 12:45 | 66.4 | 11:30 | 66.3 | 10:30 | 66.3 | 11:00 | 66.2 | 11:30 66.2 | 10:06  66.2 | 11:25 | 66.2 | 10:20 | 66.2 | 13:40  66.3
AP-604° TB-1 101.5 UPPER NA NA NA NA NA NA NA NA NA NA 10:25 | 29.5 | 13:.00 275 1145 274 | 11:45 | 274 | 11:25 | 275 | 11:55 | 273 | 11:.00 | 27.6 | 14:10 27.3
AP-605° TB-2 38.5 UPPER NA NA NA NA NA NA NA NA NA NA 10:15 @ 29.8 | 13:05 29.8 1140 299 | 11:50 | 29.9 | 11:16 | 29.9 | 12:00 | 29.8 | 11:10 29.8 | 14:15 29.8
AP-606°¢ TB-3 101 UPPER NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
AP-607°° TB-4 101.5 UPPER NA NA NA NA NA NA NA NA NA NA 10:00 300 | 12:51 27.8 NA NA NA NA NA NA NA NA NA NA NA NA
Key: a - The groundwater elevations shown are in feet above mean sea level.
b - MW-1 through MW-3 were installed by American Environmental, and have not been assigned an AP number.
¢ - AP-604 through AP-607 were installed by the USACE and were not scheduled for a complete 12 month reading cycle.
d - AP-606 was unable to be located.
e - Tooling became jammed in AP-607 and was not operable after Reading No. 6.
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FIGURE C-02
GROUP ONE-GROUNDWATER ELEVATION TRENDS
KENAI RIVER BLUFF EROSION
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FIGURE C-03
GROUP TWO-GROUNDWATER ELEVATION TRENDS
KENAI RIVER BLUFF EROSION
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FIGURE C-04
GROUP THREE-GROUNDWATER ELEVATION TRENDS
KENAI RIVER BLUFF EROSION
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FIGURE C-05
GROUP FOUR-GROUNDWATER ELEVATIONS TRENDS
KENAI RIVER BLUFF EROSION
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FIGURE C-06
SINGLE WELLS-GROUNDWATER ELEVATION TRENDS
KENAI RIVER BLUFF EROSION
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