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Mr. Matt Edge, PE

CRW Engineering Group, LLC
3940 Arctic Boulevard, Suite 300
Anchorage, AK 99503

RE: GEOTECHNICAL DATA REVIEW, MIDTOWN CORRIDOR IMPROVEMENTS WEST 32N° AND
EAST 33RP AVENUES BETWEEN ARCTIC BOULEVARD AND OLD SEWARD HIGHWAY,
ANCHORAGE, ALASKA

Dear Mr. Edge,

Golder Associates Inc. (Golder) is pleased to present the results of our review of available geotechnical
information and pavement reconnaissance for the corridor of West 32" and East 33@ Avenues between
Arctic Boulevard and the Old Seward Highway in Anchorage, Alaska, as shown in Figure 1. This work was
performed in accordance with our proposal to CRW Engineering Group, LLC (CRW) dated May 2, 2017.

The scope of work for this project included a review of the available soil and groundwater data and to
provide a summary discussing geotechnical conditions that may impact future roadway design. The scope
of work also included a pavement distress survey which focused on the identification of areas with poor
pavement performance and to provide recommendations for a field investigation program.

1.0 BACKGROUND REVIEW

Our review of data for this report included available geologic information and historical test boring logs
provided by the Municipality of Anchorage’s (MOA) office of Project Management & Engineering (PM&E).
These test boring logs were from a variety of projects along the project corridor including waterline
construction, roadway construction, and private development. Detailed maps of the project corridor with
historical borehole locations are presented in Figures 2 through 4.

1.1  Surface Geology

The project area lies within the geologic unit identified as the Anchorage Plain alluvium, according to
Schmoll and Dobrovolny (1972). This unit is generally comprised of gravel and sand and usually well-
bedded and sorted. There is also a likelihood of near-surface peat in the project area with thicknesses
greater than 2 feet and common thicknesses of 5 to 10 feet. Surface peat and ash deposits have been
observed within the project corridor, as noted below in Section 1.2. A map showing the surface geology is
attached as Figure 5.

1.2 Historical Log Review and Background Information

Test boring and test pit logs provided by the PM&E generally showed pre-construction conditions for the
area dating back to the mid-1970s. The logs indicated that the area soil conditions were consistent with the
review of the surface geology information and were predominantly comprised of poorly graded sand and
silty sands. The logs for this area also show the presence of peat deposits throughout the alignment ranging
from surface deposits to as deep as 12 feet below the original ground surface.

The deepest peat deposits were observed near the intersection of Calais Drive and A Street. Volcanic ash
was also observed during an exploration east of this intersection at between 8 and 12 feet below original

ground surface.
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Groundwater across the project corridor was recorded to be shallowest west of Denali Street at 5 feet below
the original ground surface. Groundwater levels were recorded at 7 to 9 feet below original ground surface
for the remaining sections of the project area.

Historical test boring and test pit logs are included at the end of this letter as Appendix A and provide
additional detail. The locations are identified in Figures 2 through 4.

Based on a site visit to the project area, our review of the available nearby geotechnical data, and our
general understanding of the near-surface geology in the area it is possible that, poor soils including near-
surface peat and ash have been removed from under the roadway and replaced with granular material.
Given the amount of peat that has been observed in the area historically we would anticipate more roadway
distress than has been currently observed. As noted in the Section 2, the western portion of the project
alignment has recently been repaved. This may have been as a result of poor soils that have remained in
place. Based on the lack of construction documentation that was readily available for our review, suggest
the verification of subsurface soil conditions and Section 4 presents a phased approach to characterize
these conditions.

2.0 PAVEMENT DISTRESS SURVEY

A site reconnaissance to assess the current condition of the pavement was performed by Daniel Willman
and Nicholas Moran, PE, on July 26, 2017. Areas of pavement distress were observed and are noted in
Table 1 below. A graphical summary of the distress presented in Table 1 is presented in Figures 2 through
4. The survey was performed after recent rains which allowed for numerous observations of drainage
issues. Photos from the reconnaissance can be found in Appendix B, Photo Logs.

Table 1: Summary of Pavement Distress

Old Seward Highway ] ) ] ) . ] ]
and 33 Avenue - B Drainage issues and heave near intersection with Kinley's Parking lot

Intersection

B Longitudinal cracking, joint distress/raveling in center of 33rd Avenue

Old Seward Highway Large pothole across from alley behind Moose’s Tooth

to Fairbanks Street B Fatigue (alligator) cracking and curb rolling on south side of 33rd
Avenue, just west of alley

B Poor drainage in intersection
33 Avenue and

Fairbanks Street - B Potholes, fatigue cracking, longitudinal joints

Intersection W Fatigue cracking west of intersection (towards Eagle Street)
33 Avenue and ) o .

Eagle Street - W Poor drainage, longitudinal and transverse cracking
Intersection

Eagle Street to W Fatigue (reflective) cracking in previous patch area

Denali Street

B Appears to be recently resurfaced

B Transverse crack across road between vault box and light pole near
Calais Drive Midtown Place
(Denali Street to

A Street) B Large patch at Walmart parking lot entrance between Midtown Place

and A Street
B Patching near A Street
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A Street to C Street

Longitudinal cracking, joint distress
Lots of utility patching

Drainage issues on south side of street

C Street to Eide Street

Longitudinal and Transverse cracks
Utility patching

Potholes

Eide Street to
Eureka Street

Apparent new asphalt, sidewalks, and handicap access.

No distress noted.

Eureka Street to
Montpelier Court

Longitudinal/Transverse cracks

Montpelier Court to
Dawson Street

Longitudinal crack with significant raveling and potholes, possible
overlay/reflective crack

Utility (storm drain) extends into 32nd Avenue at Dawson Street

Dawson Street to
Arctic Boulevard

Transverse crack with pothole patch just west of Dawson Street
Transverse cracks
Longitudinal cracks between Bering Street and Arctic Boulevard

Utility patch failing

327 Avenue and

Bering Street - W Poor drainage near storm drain inlets, curb rolling
Intersection
3.0 FIELD INVESTIGATION RECOMMENDATIONS

The presence of a high groundwater table, historic presence of peat or ash, and potentially poor sub-grade
materials shown in the historical logs indicate an additional field exploration to delineate existing conditions

may be warranted.

The MOA PM&E Design Criteria Manual (DCM) (Section 7.1 — Soil Investigation Standards) recommends
300-foot spacing between geotechnical boreholes in a road section, which equates to approximately 18
boreholes for this project alignment. However, based on previous discussions with CRW, funding is limited
and the MOA needs to reduce costs on the project. Therefore, we outline a phased approach for developing
geotechnical design recommendations based on reliance on existing data and limited site specific
investigation that can be used to refine interpretation of the historic data.

B Phase 1 - Limited Field Investigation: The Phase 1 program will include considerations
learned during the background review of available geotechnical data and recommend
advancing four boreholes in areas of poorest performance. The field program should
include advancing two boreholes along West 33™ Avenue between Old Seward Highway
and Denali Street, and two boreholes along West 32" Avenue between C Street and Arctic
Boulevard. The findings of this effort should be compared to historical borings and available
as-built documents to develop an understanding of construction efforts from past upgrade
projects. The goal of the program is to evaluate the current road section and understand
the subsurface conditions within the roadway and evaluate what improvements have been
performed in the past. Care will be taken to drill away from existing utility trenches and to
attempt to locate remaining peat and ash deposits identified in historical test hole logs.
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B Phase 2 — Optional Investigations: If additional information to develop geotechnical
design criteria is needed for the remaining area, especially if peat and ash deposits still
remain within the roadway, additional boreholes should be advanced in select areas. The
optional Phase 2 field investigation should consist of drilling additional boreholes to infill
gaps in the geotechnical data and identify extents of poor soils. To be consistent with the
MOA'’s recommended borehole spacing, up to 14 additional boreholes may be advanced.

Groundwater level monitoring should also be performed on installed standpipe piezometers following
installation. Multiple groundwater monitoring events should be planned to capture the fluctuation of
seasonal groundwater levels.

Golder would be pleased to consult with CRW and design a geotechnical exploration program that would
meet the needs of the design as well as reduce the risk of unknown subsurface site conditions.

4.0 USE OF REPORT

This report was prepared for the exclusive use of CRW in support of the design study for improvements
along 32m and 33 Avenues. The interpretation of subsurface conditions in the project area are inferred
from historical data and should be confirmed by a site specific exploration.

There are possible variations in the subsurface conditions between explorations and also with time.
Unanticipated soil conditions are commonly encountered that cannot fully be determined by a limited
number of explorations or soil samples. Such unexpected conditions frequently result in additional project
costs in order to build the project as designed. Therefore, a contingency for unanticipated conditions should
be included in a construction budget and schedule.

The work program for this review followed the standard of care expected of professionals undertaking
similar work in the State of Alaska under similar conditions. No warranty expressed or implied is made.

5.0 CLOSING

Thank you for the opportunity to assist CRW with this project. If you have any questions or require additional
information, please call Mark or me at (907) 344-6001.

GOLDER ASSOCIATES INC.

DRAFT, No Signatures

John D. Thornley, PE Mark R. Musial, PE

Senior Geotechnical Engineer Principal and Senior Geotechnical Engineer
Figure 1 Area Map

Figure 2-4 Historical Borehole Location Maps

Figure 5 Geologic Map

Appendix A Historical Boreholes
Appendix B Photo Logs
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LOCATION SKETCH:

24 |

P — LEGEND
/ SYMBOL
)  TesT HOLE

l& % waTER TABLE
[i % % FROZEN

& a: MATERIAL

N 5

Y

ALL FROST CLASSIFICATION
BASED ON THE .02mm = 50%
oF THE %200 UNLESS
( OTHERWISE NOTED

GRID NO. =iz




w

i

MUNICIPALITY OF ANCHORAGE

DEPARTMENT OF: PUBLIC WORKS
CONSTRUCTION  DIVISION

LOCATION 2.7 2 conzerecer

SOILS  LOG

25 Tt e I G g /4”4$kf'37'/

HOLE NO..&Z3
DATE £8 /77

e

R v R Vi 5

e S BY wp = e s

=5
COMMENTS DEPTH = =~
WATER TABLE sexs
UNIFIED FROST
DEPTH| ©lass  |eroup DESCRIPTION
0 — call Zaaxx./,;?;, - TS Se
23 ';; — G EET PY7 A W=l 0 ;4:«/2 a!%&'é%: A/ :SSA) TP P Parrra (aggzgj/l

T | —- R 2 Ny R R VY= WA= ot R IR a2
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m_féz [Q =i 77 oS N e G2 ST L ras o . . o = =

— - S Yy, Wk x il

I —
12 ——
13—
14 —

LOCATION SKETCH:

LEGEND )

SYHBOL

®
7

H

ALL FROST CLASSIFICATION
BASED ON THE .02mm =50%
OF THE <¥200 UNLESS

¥y
\(ETHER‘?\ISE NOTED )

— o
@ AAPZT arFE T e,

TEST HOLE

WATER TABLE

FROZEN
MATERIAL

g~ =

GRID NO. iz




MUNICIPALITY OF ANCHORAGE

DEPARTMENT OF PUBLIC WOURKS
CONSTRUCTION ~ DiVISION

SOILS LOG

4 4 1,
LOCATION iz ©% Z covpemesr ™ a0~ oot e s 2= o =

@

HOLE NO..z=z_
DATE &7z

BT s S pae s TZ T e BY trcrtctmzace
COMMENTS DEPTH .. 22
WATER TABLE £
UNIFIED FROST
DEPTH| W/'hes SROUP DESCRIPTION
0 — | T R L N R R R EERPATE D B R e, 5
| — sy 7z
L& A swersnr i A2 | S cséégrzy—-J{;uuézg fvgfi"’////ﬁnba T = éézﬁ///:<;4/52
M v~ - | e o g A
5
4
ZE-5 -
a7 5 — =z 7 s 2
T2 NN s | ey [ ms BB BED EEP it
g — LD DRI
P
G
ZL - o J— - 2
AP T o g e MMME/ it
1O — K=, / W Py, A ur—a i
) 4 H N ‘ - .
£ = gy | 2 TP = (g —
[t v |2 — | po Xt ChErE é — :&{A/a = PV o i . O il
. . AP R R LS
13— '
f4— - .
LOCATION SKETCH: 1769 B o -
e N A T2 T LEGEND
’ SYMBOL

N

4‘_5"/'—

8 TesT HoLe

W warter TaBLE

!

ALL FROST CLASSIFICATION
BASED ON THE .02mm=50%
OF THE ~*200 UNLESS

kOTHERWiSE NOTED y

GRID NO. ~oize

FROZEN
MATERIAL




MUNICIPALITY OF ANCHORAGE.

UEPARTMENT OF PUBLIC WULRKS
CONSTRUCTION DIVISION

Lalalse  Sub ATE /920 |
LOCATION £ 4 _ g&TE Z___.{ézﬂé

COMMENTS 200’ £ 0F ¢ oF £ Sitieet on 2 _oF 7282 ke pepTH L2

WATER TABLEADA/e

DEPTH

UNIFIED
CLASS

FROST
GROUP

7,g/;9’9
DESCRIPTION

f—'l/”é‘,h?}/&//}/ a7 ?/V f.apd'

=2 %

4 _s“‘:q»a";f 577

WES

S Furated é}ﬁ/g///'w 722

14—

LEGERND

& TEST HOLE

!

0o’ _m”;;:éé:gP

32 NU AVE

e

L@ SKETCH:

SYMBOL
. waier maLE

H

ALL FROST GLASSIFICATIC
BASED ON THE ,02mm =50
OF THE -H*200 UNLESS
| OTHERWISE HOTED

GRID NO. ZéZQ...,_fJW-

FROZEN
MATERIAL

[ 3. R ITEs}




MUNICIPALITY OF ANCHORAGE,
DEPARTMENT OF PUBLIC WORKS

CONSTRUCTION  DIVISION

SOILS  LOG HOLE bl{}.-.?.,@__

L.OCATION/?/,W T b DATE /22
- - o v VLol b

COMMENTS, 3/ W. o 4 oF A JFteesd~ OMN 2F DEPTH L&,
TL po. Qe —— WATER TABLE A%

DERTH %NLIZISESD ggggg DESCRIPTION

| p1 [Brardly STl7g Fied

6] 22k

N v SA Furated erey Tnld
9 - 7

LEGEMD

J ] SYMBOL.
TEST HOLE

P J2NU AVe, 7107 3 @
- & - - W waren meLe
% %; FROZEM
4 HATERIAL
5

A sTiteT

: : i ALL FROST CLASSIFICATIC
BASED OM THE .0Z2mm =50
Ay | OF THE 200 UNLESS

&THERWISE HOTED

GRID NO.Z4.TO /-




MUNICIPALITY OF ANCHORAGE
UEPARTMENT OF PUBLIC WULrKS

CONSTRUCTION  DIVISION

LOCATION £#/8/8 574,

SOILS  LOG

®
HOLE NO.Z._ ..
DATE /9/.

BY LORSE TT Lo

DEPTH L9

COMMENTS 200"}y gF L of A Srtreed Aloné & o
L NE e~

WATER TABLENpAE

DEPTH

UNIFIED
CLASS

FRGST
GROUP

75789
7

DESCRIPTION

Zadeily 2/ 7 el
/. /

Fea7

Pt

YV

WES

T 7 Irated 7o Th 7

14—

HOCATION  SKETCH:

\.

P -
p

TS ND AVE

bl =

4
A STreeT

LEGEND
SYMBOL

TEST HOLE

. @ WATER TABLE

FROZEM
HMATERIAL

ALL FROST CLASSIFICATIC
BASED ON THE ,02smm =50
oF THE 200 UNLESS
 OTHERWISE NOTED

GRID NO, J4.J2. 7 .




DEPARTMENT OF PUBLIC WORKS

MU ICIPALITY OF ANCH RAGE

CONSTRUCTION DIVISION
SOILS  LOG HOLE Nf:aw{;.@__‘__.
: y e 1928
LOCATION .LBL 9Lt S 1é gﬁ\}gmj?{;{ -
COMMENTS 42" /. 0F £ oF A Sshrees or £ aF DEPTH 9.

T2 0D  4ves

; WATER TABLEA/ZMC
. )5;/.5,9 o
pEpTH | N | DESCRIPTION
0
i f— .
5] | Erare /7;; 557 %/v e
3 pR——
4 —
5 J——
6 PR
_ Flnt
? JRRST—
8
g — Wrs Z}*-g}/f Thud __ RES
. [4
1O -
Iy — -
12—
1S e
14 ] -
UOCATION  SKETCH: T .
LEGEND A
K J SYMBOL
i TEST HOLE
e mmm———— = e - - & -~ X7 wares maswe
h f : \ /‘ \ ‘0 2
q v %% FROZEN !
b-] 4. MATERIAL |
5
< ALL FROST CLASSIFICATION ;
BASED ON THE .02mm=50%
5{ A OF THE - 200 UNLESS
J

\\OTHER‘MSE NOTED

E N i

Pty AN
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o

10

DEPTH (FEET)

25

30

35

- . -
~ 8 P - T
2 #p o® 5 S TEST BORING 3
QW =l 3 b -
: = G LOCATION MAP
=% 2z £ =3 3 LOCATION=SEE TEST BORIN ot
3 E8 a 2 & ELEYATIONa 100
] | - F1LL, F4. BROWN PEAT MIXED WITH GRAVEL. SAND. AND
r 5 SILT, DANP. MEDIUM DENSE TO LOOSE
- i
i l
: 14 T=59
| E
B 17 {Tas9 ‘3_:
- = .0
" {5 —7
i =7 BROWN PEAT. DAMP. SOFT
PT
i = __ 3.5
B E F4. BLACK ORGANIC SILT WITH TAN ASH. DANP TO
265 | T=50 7
- oL SZ\SATURATED. SOFT
" 4 2=  \__ CROUNDWATER LEVEL WHILE DRILLIRG (1.0 FT),, o
I NFS, GREY POORLY GRADED SAND WITH GRAVEL. ABOUT
r 35% GRAVEL, SUBANGULAR GRAVEL TQ 1*, COARSE TO
- FTNE SAND. SATURATED. MEDIUM DENSE
12 | T=49
- HMA
I __17.5
] F3. GREY SILTY SAND., ABOUT 40% SILT. FINE SAND.
- NONPLASTIC, SATURATED, DEHSE TO VERY DENSE
T a3 | T=47
T |21 | tss0 &Z'
i i — 27.5
: I £4, GREY SILT WITH SAND. ABOUT 15% FINE SAND.
- |HH NONPLASTIC. SATURATED, HARD
B ML
23 T=48
: e .
I 35S T 7 7 IEST BORING GOMPLETED 5/24/92
- PYC STANDPIPE INSTALLED
. WATER LEVEL AT 5.7 FEET ON 8/25/92
KEY
MA = MECHANTCAL ANALYSIS
tL = LIQUID LIMIT_
P1 = PLASTIG INDEX
PP = POOKET PENETROMETER (TSF}
TV. = TORYANE CTSFY.
5 o e s DOWL ENGINEERS
1 = 8PT SAMPLE
Bl = SHELBY. TUBE-PUSHED L0G aF BORING
B = 2.5* 1.D.- SPOON SAMPLE o7 HATCH
3408 WEIGHT, 30% FALL _ bog?sgsiv?4
T « SAMPLE TEMPERATURE (’F). PROBABLY.

FIGURE 5
AFFECTED BY. SAMPLING PROCEDURE




e - n =
ox & &t NG 8
iz 2 ° 5 B TEST BORI
;a" E'g E =23 LOCATLON=SEE TEST BORING LOCATION MAP o
g ° Eo S g F ELEYATION= 100 OEP
} ! BROWN PEAT. DAMP. SOFT 0.5
; ‘ FILL, SILIY SAND MIXED WITH GRAYEL AND PEAT. ABOUT
L 12 'T-sa 10% PEAT. 25% GRAVEL AND 25% SILT. DAMP. HEDIUH
; DENSE
5 i
13 i Tx57
L
o v __7!0
L "\ NFS. GREY POORLY GRADED SAND WITH GRAVEL, ABCUT
20% GRAVEL AND LESS THAN 5% SILT. SUBROUNDED
I GRAYEL TO 1°. COARSE TO FINE SAND. SATURATED.
10 - 12 {TeS4 \Ef?SE T0O MEDIUM DENSE
i HA GROUNDWATER LEYEL WHILE DRILLING (7.0 FTY
15 L
14 T=53
- 1 FOOT OF HEAVE
- L
i L
ul
L L
Sl 10
T=50 _
§ r 1 FOOT OF HEAYE
- - 22.58
i F4, GREY SILT., NOMPLASTIC. SATURATED., YERY. STIFF
25 L ;
4 T=d7
o &Z 1 FODT OF HEAYE
L 22'HL
a |
30 L
21 Tad7 30.5
i SH F4, GREY SILTY SAND WITH SILTY CLAY LENSING. ABOUT
- 38 25% SILT. FINE SAND. LOW TO MEDIUM PLASTICITY
L SILTY GLAY LAYER. SATURATED. 9§§§§_ _______ 31.5
b TEST BORING COMPLETED 8/22/92
35 L PYC STANDPIPE INSTALLED
WATER LEVEL AT 5.0 FEET ON 8/25/92
KEY
MA = MEOHANIOAL ANALYSIS
LL = L1QUID LIMIT i
T TTPT = PLASTIC INDEY i
PP "= POCKET PENETROMETER (TSF}
8 = TORVANE (TSF) EE
= GRAB SAMPLE G .[ N RS
= SPT SAMPLE DOWL EN
= SHELBY TUBE-PUSHED
X = 2.5% 1.0. SPOON SAMPLE - LOG OF BORING
3408 MEIGHT, 30™ FALL LOGGED 55722 HATCH
T = SAMPLE TEMPERATURE- (*F) PROBABLY W.0. D54 creune 10

AFFEGTED BY SAMPLING PROSEDURE




(SR

- al

10

DEPTH (FEET)
o
o

25

30

33

6.0

bt v - |
— -~ vl - =
a w- a o
Zz %= - 5 ©° TEST BORING 23
Qg Ru & z 5
=~ Zz  Z =3 3 LOCATION=SEE TEST BORING LOCATION MAP
@ EO o ¢ & ELEVATION= 98 DEPTH
L ' FILL, F4, BROWN SILTY SAND MIXED WITH GRAVEL AND
ORGANICS, ABOUT 30% GRAVEL. 10X SILT AND 10X
I ORGANICS. SUBROUNDED GRAVEL TO t/2°, DAMP. LOOSE
L 20
] Y GROUNDWATER LEVEL WHILE DRILLING (4.5 FT)
g
A h o FILL, F4, BROMN SILTY SAND MIXED WITH ORGANICS.
ABOUT 15% SILT AND 20% ORGANICS. COARSE TO FINE
i T\ SAHD. SATURATED. LOOSE g.0
I HFS, GREY POORLY GRADED SAND. ABOUT 10% SUBANGULAR
- 12 GRAVEL TO 1/2%, COARSE TO FINE SAND. SATURATED,
: ] MEDIUM DENSE TO VERY DENSE
r ._ﬂ\\__ona FOOT OF HEAYE
- 16
L OHE FOOT OF HEAVE
r TEST BORING COMPLETED 11/23/%2
- PYC STANDPIPE INSTALLED
L WATER LEVEL AT 1.8 FEET ON 12/4/92
KEY
MA = MECHANICAL ANALYSIS
kL = LIQUID LIMIT
Pl = PLASTIC TNDEX =
PP = POCKET PENETROMETER (TSF)
Eﬁ = TORYANE (TSF)
= GRAB SAMPLE
g « SPT SAMPLE DOWL FNGINEERS
= SHELBY TUBE-PUSHED
B = 2.5° 1.D. SPOON SAMPLE LOG OF BORING
3402 WEIGHT. 30° FALL LOGGED BY FEDERICO LIER
T = SAMPLE TEMPERATURE (‘F) PROBABLY H.0. 054374

AFFECTED BY SAMPLING PRUCEDURE

FIGURE 25




O 1A

DEPTH (FEET)

25

30

35

b (7 -
5 W8 3 : g
Iz &z - 5 & TEST BORING 24
e BE & 23 @
=% =z = 2 28 LOCATION=SEE TEST BORING LOCATION MAP
a2 o < S it ELEYATION= 99 DEPTH
L FILL, F3. SILTY SAND WITH GRAVEL, ABOUT 30X GRAYEL
AND 20% S1LT, SUBROUNDED GRAVEL TO 1.5, COARSE TO
] FINE SAND, WET, LOOSE TO YERY DENSE
L 14
BOUNCING ON A ROCK 4.0
L NFS., GREY POORLY GRADED SAND. ABOUT SX SUBRGUNDED
24 [MA GRAVEL T0 1/2%, MEDIUM FINE SAND. SATURATED, DENSE
r TO VERY DENSE
I GROUNDWATER LEYEL WHILE DRILLING (4.5 FT)
- W7 4™ OF HEAVE
B 18 ¢ -
I __ OME FOOT OF MBAVE e 16.5
I TEST BORING COMPLETED 11/23/92
o PYC STANDPIPE INSTALLED
L WATER LEVEL AT 2.2 FEET ON 12/4/92
KEY

MA = MECHANICAL ANALYSIS
LL = LIQUID LIMIT
- PT-=—PLASTIC INDEX - T -

PP
TV

HEAENO

-

o

POCKET PENETROMETER (TSF)
TORYANE (TSF)

GRAB SAMPLE DOWL ENGINEERS
LOG OF BORING

SHELBY TUBE-PUSHED
2.5% 1.0. SPOON SAMPLE

108 WEIOHT. 30 FALL LOGGED BY FEDERICO LIER
SAMPLE TEMPERATURE (*F) PROBABLY W.0. D34374 26
AFFECTED BY SAMPLING PROGEDURE FIGURE




LOG OF EXPLORATION 58830.6F5 DOWL.GDT 11/03/03

10

15

DEPTH (FEET)

20

25

30

35

Other Tests

Temp °F
Molsture
Content {%)

Blows

ot

Samples

Frost Depth

TEST BORIN 1

LOCATION: SEE TEST BORING LOCATION MAP
ELEVATION:

DEPTH

1

19

18

25

26

18

1

ML

ML

CONTRACTOR: DENALI DRILLING, INC.
EQUIFMENT: MOBILE B-61 TRUCK

GRASS SURFACE

FiLL, 82 (MOA F2), BROWN, POORLY GRADED
SAND WiTH SILT AND GRAVEL, ABOUT 25%

GRAVEL AND 10% SILT, GRAVEL SUBROUNDED TO
1", MEDIUM SAND, DAMP MEDIUM DENSE

NO SAMPLE RECOVERED - DRIVING COBBLE

< AHEAD OF SAMPLER, GROUNDWATER
ENCOUNTERED AT 6' WHILE DRILLING

52 (MOA F2), GRAY, POORLY GRADED SAND
WITH SILT AND GRAVEL, ABOUT 40% GRAVEL
AND 10% SILT, GRAVEL SUBRQUNDED TO 1",
MEDIUM SAND, SATURATED, DENSE

NFS, GRAY, POORLY GRADED SAND, ABOUT
10% GRAVEL AND 5% SILT, GRAVEL
SUBROUNDED TO 1", MEDIUM SAND, SATURATED,

B‘Eng(E EEEDIER, ABOUT 5% GRAVEL AND 5%

SILT, GRAVEL SUBROUNDED TO 3/8°, DENSE

F4, GRAY, SILT, ABOUT 15% SAND, LOW
PLASTICITY, FINE SAND, SATURATED, FIRM

SAME, STIFF

F4, GRAY, SILT WITH SAND, ABOUT 6% GRAVEL
AND 16% SILT, LOW PLASTICITY, GRAVEL
SUBROUNDED TO 3/8", FINE SAND, SATURATED,

L STRE a2
TEST BORING COMPLETED AT 32.0 FF ON 10-02-03

PVC STANDPIPE INSTALLED

GROUNDWATER MEASURED AT 3.5' ON
10-8-2003
GROUNDWATER MEASURED AT 4" ON 10-21-2003

CLIENT: RESIDENTIAL MORTGAGE
PROJECT: CALAIS PROPERTY

KEY
e gg}bSamma - - OPERATOR:—TIM-BORER: -- LOGGED BY:- DANIEL A WILLMAN—
- METHOD: HOLLOW-STEM AUGER BORING COMPLETED: 10-02-03
’ W.0. D853S
= LOG OF BORING FIGURE 3
ENGI N EER a




|
LOG OF EXPLORATION E8838.GP.) DOWLGDT 110303

10

15

DEPTH (FEET)

20

25

30

Other Tests

b

Temp °F
Moisture
Content (%}

Blows ’

Samplos

Frost Depth

TEST BORIN. 2 | @

LOCATION: SEE TEST BORING LOCATION MAP
ELEVATION DEPTH

122
21 5

14 11

23 34

29

=
~y

16 23

=

SM

1| sM

m

FILL, 52 (MOA F2), BROWN, POORLY GRADED

SAND WITH SILT AND GRAVEL, ABOUT 35%

GRAVEL AND 10% SILT, GRAVEL SUBROUNDED TO
2", MEDIUM SAND, DAMP, MEDIUM DENSE

FILL, F2, BROWN, SILTY SAND WITH GRAVEL
ABOUT 35% GRAVEL AND 16% SILT, NONPLASTIC,
GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
DAMP, MEDIUM DENSE

E GROUNDWATER ENCOUNTERED AT 7.5' WHILE . 80

M e e e e o —————— —— — ——

F4, MOTTLED GRAY/BROWN, ASH AND SILT,
NONPLASTIC, SATURATED, FiRM, TRACES OF

ORGANICS 1.5
T~ F4, BROWN, PEAT, SATURATED, FIRM T
F2, GRAY, SILTY SAND, ABOUT 20% SILT,
NONPLASTIC, MEDIUM SAND, SATURATED, VERY
—)

e T T et P T et . oy T o Yy ot T —— Y T T— P — — — — —

82 (MOA F2), GRAY, POORLY GRADED SAND
WITH SILT AND GRAVEL, ABOUT 36% GRAVEL
AND 10% SILT, GRAVEL SUBROUNDED TO 3/8",
MEDIUM SAND, SATURATED, MEDIUM DENSE

- 140

SAME
205

ML

ML

CONTRACTOR: DENALIDRILLING, INC.
EQUIPMENT: MOBILE B-61 TRUCK
OPERATOR: TIMBORER

METHOD: HOLLOW-STEM AUGER

F4, GRAY, SILT WiTH SAND, ABCUT 5% GRAVEL

AND 20% SAND, NONPLASTIC, GRAVEL

f{UBROUNDED TG 1/2", FINE SAND, SATURATED,
ARD

F4, GRAY, SANDY SILT, ABOUT 10% GRAVEL AND
30% SAND, NONPLASTIC, GRAVEL SUBROUNDED
TO 1", FINE SAND, SATURATED, VERY STIFF

F4, GRAY, SANDY SILT WITH GRAVEL, ABOUT
20% GRAVEL AND 30% SAND, NONPLASTIC,
GRAVEL SUBROUNBED TO 1°, FINE SAND,
.. SATURATED,VERYSTEF_ '~ """ ' a2

TEST BORING COMPLETED AT 32.0 FT ON 10-03-03

PVC STANDPIPE INSTALLED

GROUNDWATER MEASURED AT 3.5' ON
10-3-2003

GROUNDWATER MEASURED AT 4' ON 10-21-2003

GLIENT: RESIDENTIAL MORTGAGE
PROJECT: CALAIS PROPERTY
-~ LOGGED BY: DANIEL A WILLMAN— -
BORING COMPLETED: 10-03-03
W.0. D58538

LOG OF BORING FIGURE 4




LOG OF EXPLORATION S8838.GPJ DOWL_GDT 11/63/03

TESTPIT11

LOCATION: SEE TEST PIT LOCATION MAP
ELEVATION: DEPTH

Other Tests

Temp *F
Molsture
Content (%)
- Sample~-
Frost Depth

FILL, NFS, BROWN, POORLY GRADED SAND WITH
GRAVEL, ABOUT 26% GRAVEL AND 5% SILT, GRAVEL
SUBROUNDED TO 1", MEDIUM SAND, DAMP, LOOSE TO
MEDIUM DENSE, PEAT MIXED INTO SOIL (ONE
BRANCH) .

43

=

P T T e T
(]
=

81 (MOA F1), GRAY, POORLY GRADED GRAVEL WITH
SILT AND SAND, ABOUT 20% SAND AND 10% SILT,

¥ GRAVEL SUBROUNDED TO 3", MEDIUM SAND, DAMP,
MEDIUM DENSE, COBBLES TO 5" (~10%),GROUNDWATER
SEEPING AT 5' WHILE EXCAVATING

o St

Pl LN Al 1 Al 5 A il 2 P
L= N
o

=i

DEPTH (FEET)
2]
|

i

I TIF F3, GRAY, SILTY SAND, ABOUT 30% SILT, NONPLASTIC, 6.0
Excae MEDIUM SAND, SATURATED. _—— 83

NFS, GRAY, POORLY GRADED SAND, ABOUT 5%
GRAVEL AND 5% SILT, GRAVEL SUBROUNDED TO 1/27,
MEDIUM SAND, SATURATED

TEST PIT COMPLETED AT 7.5 FT ON 10-15-03

CONTRAGTOR: BC EXCAVATING CLIENT: RESIDENTIAL MORTGAGE

EQUIPMENT: HITACHI160LC PROJECT: CALAIS PROPERTY
gév'absm METHOD:- BACKHOE— . LOGGED BY: MARIA E. KAMPSEN
BORING COMPLETED: 10-15-08
ﬁronSarane . W.0. D58538

VL LOG OF PIT FIGURE 13

ENQGINEEHRS




Cthor Tests

Temp °F

Molsture

Content (%)

"

Blows
Samples

=] Frost Depth

TEST BORIN 5

LOCATION: SEE TEST BORING LOCATION
ELEVATION: _ DEPTH

10 |

15

DEPTH (FEET)

20

25 |-

30 |

36 -

14

13

14

TN S e ey e

Al A T YL S ety ¥ ¥
AP I Pl e Pl

a8

33

GRASS SURFAGE

FILL, S2 (MOA F2), BROWN, WELL GRADED SAND
WITH SILT AND GRAVEL, ABOUT 18% GRAVEL
AND 9% SILT, GRAVEL SUBROUNDED TO 1%,
MEDIUM SAND, DAMP, MEDIUM DENSE

$2 (MOA F2), GRAY, POORLY GRADED SAND
WITH SILT, ABOUT 10% SILT, MEDIUM SAND,
SATURATED, DENSE, GROUNDWATER
ENCOUNTERED AT 5.5' WHILE DRILLING

BECOMING MORE GRAVELLY, ABOUT 5% GRAVEL
AND 10% SILT, GRAVEL SUBROUNDED TO 1/27

SAME

SAME, MEDIUM DENSE

ML

CONTRACTOR: DENALIDRILLING, INC.
EQUIPMENT: MOBILE B-61 TRUCK
OPERATOR:—-TIM BORER

METHOD: HOLLOW-STEM AUGER

F4 GRAY, SANDY SILT, ASOUT 10% ORAVELAND 100
25% SAND, NONPLASTIC, GRAVEL SUBROUNDED - 17.0

"\ _T0 17, FINE SAND, SATURATED, VERY STIFF s

A A N R A L M e s e T e S R T T e s r e

TEST BORING COMPLETED AT 17.¢ FT ON 10-03-03
PVC STANDPIPE INSTALLED

GROUNDWATER MEASURED AT 3.5' ON
10-8-2003 ’
GROUNDWATER MEASURED AT 4' ON 10-21-2003

CLIENT: RESIDENTIAL MORTGAGE
PROJECT: CALAIS PROPERTY
LOGGED BY: DANIEL A WILLMAN
BORING COMPLETED: 10-03-03
W.0. Db8538

LOG OF EXPLORATION S8530.6P) DOWLGDOT 110303

LOG OF BORING FIGURE 7




Soil Description

Afterberg Limlls & Waler Confent
Natural Water Conleat %

Plastic Limit F——@———Liguid Limi

uy .

N 2, g Penctration Resistance o

R = P . o Q40-1h, weight /30 in. drop) 3 Q
Susface Elevation: Unknown AR B 58 4 ABlows/oot acindicated depth

' 4 kL

& K2 & &% 60

Dense, gray, clean o slightly silty, gravelly SAND, moist to wel
i

10,0
K
12.0

Battom of Boring
Baoring Compicted 4-29-93

15.0

20,0

25.0

300

3508

]I 3* 0.1, thin-wall sample
I 3" 0.1, split-spoen samiple

comtinous sample

TEE
RECR
R QE@ Rock core sample
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APPENDIX B
PHOTO LOGS



October 2017 1 1773748

PHOTO 1

View looking west from the
intersection of the OId
Seward Highway and East
33 Avenue.

PHOTO 2

View west along East 33
Avenue

Golder
L7 Associates

Field Photos



October 2017 2 1773748

PHOTO 3

Intersection of East 33
Avenue and Fairbanks
Street.

PHOTO 4

Longitudinal crack across
Calais Drive.

éy Golder

L7 Associates

Field Photos



October 2017 3 1773748

PHOTO 5

Recently resurfaced section
of West 32" Avenue near
Eureka Street.

PHOTO 6

Intersection of West 32d
Avenue and Bering Street.

Golder
L7 Associates

Field Photos
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