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BROWN BRIDGE DAM RECORD DRAWINGS
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HISTORIC BORING AND TEST PIT RECORDS
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APPENDIX B

STANDARD PENETRATION TEST
FOR SEISMIC STABILITY STUDIES

The equipment and procedures used for the standard
‘penetration test should be in general conformance with ASTM
Designation D 1586-67, ™“Standard Method for Penetration Test and
Split-Barrel Sampling of Soils™I[1]. The additional
specifications below, with the exception of the method of
recording penetration in gravelly materials, are in conformance
with the standard as it . has generally been construed. The
variations in practice permitted by the standard method have been
shown to lead to unacceptably large variability in the results.
The procedures specified below are intended to (1) improve the
repeatability and comparability of the results, and (2) provide
results that .are comparable  to the bulk of the historical data,
which are the empirical basis for evaluating liquefaction
potential by the SPT. It must be emphasized that special: care
and attention to detail are needed to obtain results of the
quality and reliability needed .in seismic stability studies.
All relevant details of the procedure should be clearly shown on
the driller's log. :

Rods. The type of rods used‘should be recorded on the
log. Because correction to the blow count is required
for short rod lengths, the length of rod should be

recorded for each drive where the rod length .is less
than 20 feet. - - :

Drive Keight Assembly. A rope and drum (cathead)
system should be used, with two turns of the rope
around the drum. The rope should be replaced before it
becomes worn or ‘polished. :

DriJling Mud. Drilling mud should be used to support
the hole and to prevent heave of the .bottom of the
hole. The mud column must be above the level needed to
balance any artesian' pressures that may be encountereq{
Hole Diameter. To provide lateral support for . the
drill rods, the hole should be kept to a diameter of
about 4 inches. Where casing is used, it should be of
4-inch diameter. .

. Interval Tested. To minimize disturbance, the hole

. should be cleaned out to a depth of about one foot
below the previous drive. This permits one test in
each two ‘and one half foot interval.

B-1
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Gravelly Sands. In granular soils containing
occasional pieces of gravel, the method of recording
should: be modified. The modified procedure is as
follows: . ,

1. Measure.and record, to the nearest 1/4

inch, the cumulative benetration after each
blow. ' ~ '

2. 'If the.penetration per ' blow is less than

about 1/2 inch, the measurement may be made
- after every other blow, or. less frequently, -
80 long .as at least one measurement is

recorded for each inch of penetration. For

~each measurement, record the cumulative

number.’ of blows | ang the cumulative

- penetration. ' ‘

penetration versus cumulative blow count. Using. the

slope of this curve, an estimate can frequently be made
© of what the blow court would have been without the

influence of gravel. ‘ _



Gosling Czubak Associates

May 23, 1985

Mr. Tom Fontaine

Mead & Hunt, Inc.

2350 University Avenue
P.0. Box 5247

Madison, WI 53705

Dear Tom:

Here are the only water well logs I could find near Brown Bridge.
Sincerely, .

GOSLING CZUBAX ASSOCIATES, P.C..

MlidBuLesnn

Charles D. Brumbaugh
Manager of Geotechnical
and Testing Services

CDB:nn
m Engineers Gosling Czubsk Associates, P.C.
—— Surveyors 525 West Fourteenth
% ‘ Traverse City, Mi 49684-4093

616 946-919



//~—~w. MEAD ano HUNT we
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2320 University Avenue Madison, Wisconsin 53705 608-233-9706

PLAN FOR EYALUATING THE LIQUEFACTION POTENTIAL
OF THE .BROWN BRIDGE HYDRO DAM
EMBANKMENT AND FOURDATION

Brown Bridge Dam is a hydraulic fi11 dam constructed in 1921 for the
Traverse City Light and Power Department to generate hydroelectric power. The
dam consists of two earth embankments separated by the powerhouse-spiﬁ]ﬁay
structure. Tne design and construction details of the earth embankments are
not available to fully establish the foundation soils and the type of soils
used within the earth embankment. From the available information, the soils
of the embankment appear to cons1st ma1n1y of sand and gravel. The foundation
soils are of glacial origin and ma1n1y outwash deposits of sand and gravel,
perhaps interbedded with c]ays. The depth of overburden is relatively great
(125 feet or more). ' )

" The major consideratibns involved in an analysis of threats to dam safety
caused by éarthquake- Induced ground motions are: (l) potential for flow slides
resu1ting from ]1quefact1on of embankment or foundat1on materials and
(2) permanent deformations 1f embankment materials do not lose appreciable
strength during an earthquake, i.e., where liquefaction is not a problem.

Cost of invésfigation can be minimized by phased investigation, and this
approach is proposed in this plan. The evaluation will start with the

= = =gimplified methods "and progress; :as mecessaryy=to=more-sophtsticated—and ==

expensive. The evaluation will be terminated when definitive answers are
obtained. Early.in the study, it will be decided whether embankment and
foundation soils are of types that could be sdsceptih1e to liguefaction under
'earthquake teadings up to and including the maximum credible earthquake for
the site of the dam. The outcome of this decision will determine not only the
methods of analysis to be used but the kinds and amount of field investigation
needed. With this phased approach in mind, the following investigation is
“planned as a minimum which will be supplanted as necessary:

1. Geological and Seismological Study. An acceleration-time history has

to be developed for maximum credible earthquake and used in the analysis.

This phase lel run concurrently with the field exploration. The seismic

Sasimm et tu 100A

“l



setting of the dam will be determined by relating distance from causative
faults and maximum credible earthquake magnitude. The site-specific study
will identify earthquake source areas and/or fault structures, maximum
credible earthquakes, and estimates of the magnitude-recurrence interval
relationships for them. Based on this study, appropriate earthquake
accelerograms for the earthquakes provided will be selected. The
accelerograms may be derived from scaling existing records or, in some cases,
from synthetic records that produce a specific response spectrum. Assistance
will be sought from seisemologists familiar with the geology and seismology of
the region in which the dam site 1is located.

2. Field Investigation. The purpose of the initial field investigation

is twofold: (1) to establish the dam geometry, i.e., crest alignment, concrete
core wall location, location of the powerhouse and other structures, Tlocation
of any drainage structures or ditches, and determination of a typical dike

. cross-section and (i1) to determine the nature and extent of the materials

present in the embankment and the foundation to permit an assessment of the
potential for liquefaction. Initially, three soil borings will be taken, one
on each dike and one downstream from the embankment. Based on an
understanding of the regional geology at the dam site and the conditions
encountered in the borings, a subsurface model will be developed. If there
are uncertainties about this model that may have an impact on the evaluation
of tne stability of the dam and its foundation, the exploration program will
be gxgandgaﬂﬁohrgq25g 9r 3]1T}nat3 E)ose gnEE:tawq§1§§:“ . m_p;‘*.m“‘&_ N

The subsurface exploration in the bore holes will be carried using
conventional methods. Standard penetration tests (SPT) will be performed at
5-foot iutervals using drilling mud to support the sides of the bore hole.
The tests will be performed with care and in conformity with the ASTHM Standard
D 1586-67. To provide resﬁ]ts that are comparable to the bulk of the

- historical data, certain procedures and equipment will be specified, i.e., rod

type, drive weight assembly, hole diameter, test interval, etc. The depth of
exploration will extend sufficient distance into natural ground beneath the

1539H 7.
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dike for the bore holes on the embanxkments. The third bore hole downstream
from the embankment will be used primarily to explore the foundation
materials. When nongranular materfals are encountered, 'undistufbed“ 3-inch
thin-wall tube samples will be taken.

The samples recovered from the bore holes will be tested in the laboratory

for grain size distribution, plasticity (certain clayey materials may be

. vulnerable to severe Joss of strength as a result of earthquake shaking),
density and static strength.

Four piezometers will be installed, two in each earth dike. On each
cross-section to be monitored, one piezometer shall be located at

“approximately mid-height of the slope with the well-point head at least

10 feet deep and at least 2 feet below the phreatic surface. The other
piezometer shall be Tocated. approximate]y 5 feet {vertical) above thé toe of
the dike with the well-point head at 1east 7 feet deep and at least 2 feet
below the phreatic surface.

If the liquefaction or excessive deformation appears to be possible and if
the subsurface data appear to be inadequate, the site 1nf0rmat1on will be
expanded using core penetration test (CPT) to define the spatial extent of the
problem.

3. Seismic Evaluations. The general procedure for evaluating

) - liguefaction._potential, in_one or more of several variations,.invelves.a .

comparison of the dynamic stresses and the dynamic strengths in order to

predict whether the specified earthquake could cause a loss of strength that

07/ V”C could result in excessive strains or a possible flow slide. In1t1a11y. a

/,15
"

simplified analysis technique will be used. It involves three basic steps:

(i) Estimate the dynamic stresses in the soil resulting from motions of
the postulated maximum credible earthquake as given by the geological and
seismological study. A one-dimensional wave propagation analysis method will
be used for this purpose along with conservative estimates of necessary input
parameters such as dynamic modulus, wawping ratio, Poisson's ratio, modulus
reduction (due to strain level), etc.

1539H -3-



(ii)' Determine the cyclic strength of the soil. An empirical approach
hased on the SPT blow counts w11l be used.. This method was described by Seed,
et al (1983) and requires, in addition to SPT blow counts, soil densities,
piezometric levels, gradation and p]as;icity, strength dependency on initial
static stress, static shear modulus and Poission's ratio. These properties
will be estimated from conservatively interpreted correlations based on past
experience on similar s0ils. If CPT is used in the field explorations, proper
site-specific correlations between CPT and SPT values will be developed.

(iii) Compare stresses and strengths. The factor of safety used in an
evaluation of liquefaction potential is the ratio of the cyclic strength of a
soil element to the cyclic stress imposed on it by the earthquake.

The result of the simplified ana]yéis wi1l be one of three conclusions:
one, the dam is clearly safe against liquefaction; two, it is clearly unsafe;
or three, the simplified analysis is inadequate to resolve the issue. If a
conclusion of the first kind is reached, a pérmanent deformation analysis will
be performed. Again a simplified procedure, the seismic coefficient analysis
will be used. This is a pseudo-static analysis useful as a screenlng method.
A seismic coefficient equal to one-half the predicted peak bedrock
acceleration was found to assure, if the factor of safety is at least 1.0,
that sliding defarmations will be limited to 1 meter or less (Hynes=-Griffin
and Franklin, 1984). '

[RUESUORIUT T WY 9
S el SR L . ot S

T4 ConcTUSToN of the sécond ¥ind 15 reached, the consequences of the
failure on downstream 1ife and property will be evaluated. If the failure
would constitute a hazard to human life or would cause extensive property
damage, a plan and schedule for modifying the dam to ensure the safety of
dovinstream Vife and property will be developed. .

If a conclusion of the third kind is reached, then a decisfion must be made
by Traverse City Light and Power as to whether more elaborate and rigorous
dynamic analyses should be pursued and, if so, the scope of that effort. This
decision involves such factors as the cost of additional studies, the cost of
modifying the dam, etc.

1539H —l-
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Standard Method for

PENETRATION TEST AND SPLIT-BARREL

SAMPLING OF SOILS'

This Standard is issued under the fixed designution D 1586: the number immediately loliowing the designation indicates the
year of original adoptien or, in the case of revision, the year of last revision. A number in parentheses indicates the year of

last reapproval,

1. Scope

1.1 This method describes a proceduré for
using a split-barrel sampler 1o. obtain repre-
sentative samples of soil for identification’
purposes and other laboratory tests, and to
obtain a measure of the resistance of the soil to
penetration of the sampler, '

2. Apparatus .

2.1 Drilling Equipment— Any drilling equip-
ment shall be acceptable that provides a rea-
sonably clean hold before insertion of the
sampler to ensure that the penetration test is
performed -on undisturbed soil, and that will
permit the driving of the sampler to obtain the
sample and penetration record in accordance
with the procedure described in Section 3. To
avoid *whips” under the blows of the hammer,
it is recommended that the drill rod have a
stiffness equal 1o or greater than the A-rod. An
“A” rod is a hollow drill rod or **steel™ having
an outside diameter of 18 in. (41.2 mm) and
an inside diameter of 1% in. (28.5 mm),
through which the rotary motion of drilling is
transferred from the drilling motor to the
cutting bit. A stiffer drill rod is suggested for
holes deeper than 50 ft (15 m). The hole shail
be limited in diameter-to between 2% and 6 in,
(57.2 and {52 mm).?

2.2 Split-Barrel Sampler—The sampler
shall be constructed with the dimensions in-
dicated in Fig.' 1. The drive shoe shall be of
hardened steel and shall be replaced or re-
paired when it becomes dented or distorted.
The coupling head shall have four Y2-in. (12.7-
mm) (minimum diameter) vent ports and shall
contain a ball check valve. If sizes other than

224
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the 2-in. (50.8-mm) sampler are permitted, the
size shall be conspicuously noted on all pene-
tration records.

2.3 Drive Weight Assembly—The assembly
shall consist of a 140-1b (63.5-kg) weight, a

*driving head, and a guide permitting a free fall
* of 30 in. .(0.76 m). Special precautions shall be

taken to ensure that the energy of the falling
weight is not reduced by friction between’ the
drive weight and the guides.

2.4 Accessory Equipmeni—Labels, data

- sheets, sample jars, paraffin, and other neces-

sary supplies should accompany the sampling
equipment.

3. Procedure

3.1 Clear out the hole to sampling elevation
using equipment that will ensure that the
material to be sampled is not disturbed by the
operation, In saturated sands and silts with-
draw the drill bit slowly to prevent loosening of
the soil around the hole. Maintain the water
level in the hole at or above ground water level.

3.2 In no case shall a bottom-discharge bit
be permitted. (Side-discharge bits are permissi-
ble.) The process of jetting through.an open-
tube sampler and then sampling when the
desired depth is reached shall not be permitted.
Where casing is used, it may not be driven

below sampling elevation. Record any loss of

'This method is under the jurisdiction of ASTM Com-
mittee D-18 on Soil and Rock for Engineering Purposes,

Current edition ap({;rovc‘{d‘1 Oct. 20, 1967. Originally issued
- 64 T.

*Hvorslev. M. J., Surface Exploration and Sampling of
Soils for Civil Engineering Purposes, The Engineering
Foundation, 345 East 47th Si, New York, N. Y. 10017,
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circulation or excess pressure in drilling fluid
during advancing of holes.

3.3 With the sampler resting on the bottom
of the hole, drive the sampler with blows from
the 140-1b (63.5-kg) bammer falling 30 in.
(0.76 m) until either 18 in. (0.45 m) have been
penetrated or 100 blows have been applied.

3.4 Repeat this operation at intervals not
longer than 5 ft (1.5 m) in homogeneous strata
and at every change of strata.

3.5 Record the number of blows required to
effect each 6 in. (0.15 m) of penetration or
fractions thereof. The first 6 in. (0.15 m) is
considered to be a seating drive. The number of
blows required for the second and third 6 in.
{0.15 m) of penetration added is termed the
penetration resistance, N. If the sampler is
driven less than 18 in. (0.45 m), the penetration
resistance is that for the last I L (0.30 m) of
penetration (if less than 1 ft (0.30 m) is
penetrated, the logs shall state the number of
blows and the fraction of 1 ft (0.30 m) pene-
trated). :

3.6 Bring the sampler to the surface and
open. Describe carefully typical samples of
soils recovered as to composition, structure,
consistency, color, and condition: then put into
jars without ramming. Seal them with wax or
hermetically seal to prevent evaporation of the
soil moisture. Affix labels to the jar or make

225

D 1586

notations on the covers (or both) bearing job
designation, boring number, sample number,
depth penetration record, and length of recov-
ery. Protect samples against exireme tempera-
ture changes.

4. Report

4.1 Data obtained in borings shall be re-
corded in the field and shall include the
following:

- 4.1.1 Name and location of job,

4.1.2 Date of boring—start, finish,

4.1.3 Boring number and coordinate, if
available, . ’

4.1,4 Surface elevation, if available,

4.1.5 Sample number and depth,

4.1.6 Method of advancing sampler, pene-
tration and recovery lengths,

4.1.7 Type and size of sampler,

4.1.8 Description of soil,

4.1.9 Thickness of layer,

4.1.10 Depth to water surface; to loss of
water; 1o artesian head; time at which reading
was made,

4.1.11 Type and make of machine,

4.1.12 Size of casing, depth of cased hole,

4,1.13 Number of blows per 6 in. (0.15 m}),

4,1.14 Names of crev{rmcn, and

4,1.15 Weather, remarks,
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-— DRIVING SHOE SAMPLER HEAD —————"
SUITABLE
SEATING 4 VENTS
r-——-— SPLIT BARREL -—-l 1° pia (mind
l'—; l | ' H
]___zf/ =y r N 2 ATV i2 7 Wi
} E . 1‘— ~,;
—— DR -
L i\ 7 _
/ Y IS 7417 7
p .L— i

6" (min

LSTEEL BaLL 1" 0.0, PREFERABLY
COATED WITH A MATERIAL OF °
SHORE MARDNESS OF 30 TO 30

3
a

b 3" (min.} -—-—»L—-——- 18" (min}

27" tmin,) (OPEN)

L_#

NoTe 1—Split barre! may be 1% in. inside diameter provided it contains a liner of 16-gage wall thickness.
NoTe 2—Core retainers in the driving shoe to prevent loss of sample are permitted. .

NOTE 3~-The corners at A may be slightly rounded.
Metric Equivalents

in. omm in. mm
Vin (16 gage) 1.5 2 50.8°
% 12,7 3 76.2
% 19,0 6 152.4
% ‘ 22,2 18 4572
1% 349 a7 685.8
1% 38.1

FIG. 1 Standard Split Barrel Sampler Assembly.

By publication of this standard no position is taken wilh respect 10 the validity of any patent rights in connectlon there-
with, and the American Society for Testing and Materials does no! underiake 1o insure anyone utilizing the standard
against liability for infringement of any Letters Patent nor assume any such liability. . ’
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Ground Surface Elev. Woter Data /-—/7_/'t 5540}(/ ﬁ%//ﬂ
. Plugging Method £AXcA VA7£0 - o Job Number 650/3’ o5
7 | 5 (5375 BROWAS MEDLM  B4410 TRALE
_ 4°) BT AD  BRAVEL
—
| 40# 2 | 55| 30.5 BROWAI  MEDIIM
—| A" . DAL/0
7 WITH ODLLASIOAIAL THMA/
4 2 | 2 | 282 LENSE S DE FIME ity
:ﬁ ' BALID £ S0T
| L ALID DLLASMONAL  THIAT
- (%" LAVYER OF £O4R5E SAMD TRALE
s0—4 /D | 55 | 4550  LgRAVEL.

l

EAID OF LORING @ SDY%e FEET

L1 L] ]

!

[

. B O
EERREREE I
N .-h
T!Ill§ll!l%llilﬁxlP!l?lll!‘rllll?llll

i
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Gosling Ciubak

Associates

Surveyors 525 West Fourteenth
Traverse City, Ml 49684

SHELET /) OF 2 016 946-9191

e

Engineers Gosling Czubak Associates, P.C.

PROJECT.
LOCATION

cuent ZRAVERSE LIV LIGHT £ 2OHER

DL NVEST7647704/

DATE STARTED MAY 5’ =1

BROWNA BRIDGE ZOAD paTE compLeTED _/MAY B /985

DRILLER 5/2/{

HELPER er

sorne no, WD (VORTH DIKE)

Ground Surface Elev.

. Plugging Method EXCAmrE& ﬁé/é-

weatmer LLEAR & £V

i
]

Water Data /5/:- 5[4&” 6‘2041’{/&

Job Number éﬁ.ﬁ/g 0.5

DEPTH

SAMPLE

SAMPLING
METHOD

PERETRATION
RESISTANCE

SoiL CLASSIFICATION

_L_UH_;_LJU[W[JIH

tlxﬁxu

2

05

Z-5-7

4-5-9

z-2-3

25 |b-9-/2

20 |f2-2-2

2-4-//

55 | 152528

CLEAN BROWANI MELWAN

SAL/0

BLIGHT TRALE SRAVAL

STARTED WATER MLIELTION HHLE
LRIEL /M5

Ll E 0

|

l

DARK  BROUMI 41T AND FIME GA1/0

l

|

LRAY 7D BROWK
/LT D 2 4Y

|

|

30

LAYERS OF BROWN 5/ 7 a0

CLAYEY SHUT WITH 244/0
TRALE HRAVEL

| 111

35—

~eoans



Gosling Czubak

Engineers Gosling Czubak Associates, P.C.
Surveyors 525 West Fourteenth
Traverse City, Ml 49684

Associates  BHEET 2 OFZ 616 946.9191
provecT. IO JANVESTIAA7 704/ paTE sTarten /P4 Y B, /985
LOCATION 5%01’{//(/ LR/DALE pﬁ/ﬂ/& DATE COMPLETED MAY 45, /985
cuent JRAVERSE [TV LIGHT ¢ DUWER ) cn  BRA veLpen L7

m

soie o, T (UDRTH DIKE)  yeuwe CLEAR € CO00

Ground Surface Elev. Water Data /5L LELON/ GROLN/LD
. Plugging Method EXCAVATED  20/L l Job Number B850/9.0%
7 | 25 |555| LAVERS DE BROWAT ZILT AL ZZAYEV SZT
N, . W/ITH S44/D, TRACE GRAVES —_—
4 il , 4g:
"ii 5 | s 152728 ALTERAATIIG LAVERS OF =
— BROUINI — EUIE —
. BAID D ST -
451 BROWAS CLEAL! ME DM PV
tﬁ 9 | 55 |22250 BANND Anp _
— ~ - BROUM! 2 AV.EY —
i DILT WITH -
5 | TRALE 240D ~—
0| 55 | o234 _
—| END OF BORUIG @ 574 £F-F7 -
55*- -
' 60: w:
45— s
2] —

GC 105



Gosling Czubak

Associates

Engineers Gosling Czubak Associates, P.C.
Surveyors 525 West Fourteenth
Traverse City, Ml 48684

j//EET /0F5 616 846-9191

|

' erovecT_—SNL. MIVESTIEAT /OL/

DATE STARTED MAY -9/ /955

LOCATION Mdl{‘/’{/ 5'2/0575 Pﬁ/{/& DATE COMPLETED MA Y —9: /«955

HELPER ETM

et JRAVERSE £/TY LIGHT ¢ LOWER ... BERA

BORING NO. TAKEE

Weather /?éz-ﬁszyél WA@M

Ground Surface Elev.

. Plugging Method EX[AVArfa -@/L Job Number 5540/3. 63

Water .Duiu jygpA[E

DEPTH SAMPLE

SAMPLING
METHOD

RESISTANCE

PENETRATION |-

SoiL CLASSIFICATION

HQ:UH
™

(8,

N
w

g
&
&

w
(¢

HENINEE
N
&

l

|

25

10-7-8

BROWA! 441Dy
. GRAVEAL

BROUMI  MELKWM

JALID | °
W/TH A TRACE SRAVEL

LIl

23-14-/5
HIT ROCK

ALTERMATINIG LAYERS OF BROUNS MELUM _

SALD lo—
WITH LEAISES DF BROWA S/LT —

AL BRIONA SAULY SRAVEL —

2-820

(9222

l

REDL/S - =
CLAYEY 2440 —
WITH TRALE HRAVEL —
ALID WITH VEMIS —

OF  BROWL/
SALLY  SHRAVEL. —

l6-23-5/

-2l

7 | 5% |/2-82-32

GRAY — SAUDY
LAY o —

WITH VENS OF BROWN 2440, - o
TRALE SUT ALD BROWAL/

BILT Y, LLAVEY 4440 ]




Gosling Czubak

Associates

Engineers Gosling Czubak Associates, P.C,
Surveyors 525 West Fourteenth
: Traverse City, Ml 49684

5//557— Zﬁ;g 616 946-9191

i

provecT . MIVEST 1547704/

DATE STARTED MAY 9 /1985

LOCATION 5%0/{/10 5/2/045 4”0/‘/0 DATE COMPLETED MAY -9/ /955

CLIENTTRAVE/(ﬁE[/ZYA/ﬁ//f%@WER oriLLer . ERA  eleen £TM

BORING NO.

THREE

weatner 2 ELOLIOY & WARM

Ground Surface Elev,

" Plugging Method L ACAVATELD S0/

Water Data jZJR'C-AZE

B5D/9.05

Job Number

DEPTH

SAMPLE

SAMPLING
METHOD

PERETRATION
RESISTANCE

SoiL CLASSIFICATIOR

N AN v-zy 2
illlillﬁf&l |||

S Ry
Hi]ilzlﬁu-l

N
|

7

74

//

z

/3

2

z0

4

2

9%

22 202247

25 |£7584] |

(E2E-ZZ

Mo-2-7/

Zl-54o

GRAY  SANDY CLAY HITH VEULIS OF
BROWAS FAND, TRACE S/LT ALIO BROH/A/
LY, £LAVEY 28/4/0

l

/5-3705)_

P

BROWA,  MELIM
SAL LD

GRAY  BAMIDY, SILTY

LAY |
WITH LEMSES OF

FIAIE  B44/0
- AD

SLTY  BA4/0

%

BROWN/ A/
EIME T MEDLIM

240D

LGRAY STV
LLAY
WITH LENSES OF BRAY FINE S4U0 £ 54T B

A A
fl?ll'!l?l!ll?]l]!?llll?

(%,

b5—

BROW/AY _
FIALE 7D MEDWLM -
DAL _

»—

WITH ARTESMAN HEAD

G 08



Cosling Czubak &= miom S
. , N— 'El;ragegse City, MI 49684
Assodates SHEET 3 OF3 16 040101
novecr SO IMIVESTIGATIOA ot smren. ZAAY 8 J9B5

LOCATION mﬁﬁaW/l/ gg/péf AOﬂa ‘ DA‘TE COMPLETED MAV 9) /955
cuent TRAVERSE CITY LIGHTE POWER oy en DAR  enen ETM

BoRING o, 7/ TREL | Weother 2Ll OLILY é WA/?/W
Ground Surfoce Elev. Waier Daia jﬁﬁFAﬁE
. Pluggi.ng Method £XA VAT£LD D0/ - Job Number BL0/2, 23
] BROWA FIUE TDMED S44/0 U/ ARTES/AAI HEAL _
1 LRA4Y —
] SANLY, SLTY T
76— LLAY 75—
— END DE BORMG @B 77 FEET _
- (AUBER  RELLISAL ~ BOULDERS) -
BO— By
BE5— B
90— Y —
95— o5
/M—_— ) : ‘ D
/05— | ‘ | D5~

GC 105
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Gosling Czubak

Gosling Czubak Associates, PC

A Eﬂ?\',';ffc’,',ss 525 West Fourteenth
R ———— Traverse City, Ml 49684-4093
Associat — 616 946-9191
sodiates Fax 616 941-4603
PROJECT Sotl_Borings DATE STARTED 10-14-92
LOCATION Brown Bridge Dam DATE COMPLETED 10-14-92
CLIENT Traverse City Light & Power DRILLER _ BRK HELPER ___ S
BORING NO., ___ B4 Weather Partly cloudy, windy & cold
Ground Surface Elev. - Water Data 19"+~
Plugging Method Excavated soils Job Number 92322.03
DEFTH SAMPLE if:::g;a 'ﬁf{;?:;?g v soit, CLASSIFICATION
§S  [2-3-3-4 (4") Black sandy TOPSOIL, (3") Foundry Ash, thin layer Cla
3-3-4-6 —
5 2-3-2-3 —
2-2~3-2 ]
1 0-0-2-2 ]
S5 1”2"2'.1 ' Brown medium SAND with a trace Gravel |
1-1-2-4 1
1 2-3-4-5 ]
3-3-2-3 ]
[3-2-3-4 —
2 - —
sS  |1-2-3-4 —]
1-3-2-4 —
2 2-3-4-4 —
—N 1-1-3-2 —
ss [5-6-9-12 —]
3,
] End of Boring —]

o~ s



Engineers " Gosling Czubak Associates, P.C. -

Gosling Czubak 4 Suiveyors 525 West Fourtesnth .
b R Traverse City, Ml 48684-4083
Associates A—— 616 946-9191
Fax 616 941-4603
PROJECT ’SOﬂ Borings DATE STARTED 10-14-92
LOCATION Brown Bridge Dam _ DATE COMPLETED 10-14-92
CLIENT Traverse City Light & Power DRILLER BRK HELPER __ U9
BORING NO. B-5 (Page 1 of 2) Weather Partly cloudy, windy & cold
Ground Surface Elev. Water Data 184~
Plugging Method Excavated soils Job Number 92322.03
PERETRATION ‘
DEPTH RESISTANCE SO CLASSIFICATION
TOPSOIL _(4%)
1-2-2-3
— p~3-4-4 —
P-3-4-4 —]
3-2-6-5 —
p-8-2-2 —]
p_5.5.7 'Blrown medium SAND with a trace Gravel ]
1-2-4-6 —
-3-4-4 |
B~4-4-4 ]
1-2-3-4 ]
l-1-2-3 —
3-3-3-2 —_
[-2-3-4 ]
1-2-2-2 . .
1-1-1-3 -
3 [}
0 Dark brown fine SAND with Silt and Gravel 7
3-3-4-3 —
Brown SILT & CLAY, trace fine Sand ]
2-1-6-7 © :
Alternate layers of brown Silt & Clay, trace fine Sand
35 1 6-8-12-14 ' and brown medium to fine Sand, trace Silt




Gosling Czubak Associates, P.C.

GOSllng CZUbak Lm— gl:!gineers 525 West Fourteenth
rveyors .
e Traverse City, Ml 49684-4093
Associat A% 616 946-9191
Sociates Fax 616 941-4603

Soil Borings 10-14-92
PROJECT DATE STARTED
LOCATION Brown bridge Uam DATE COMPLETED 10-14-92
CLIENT Traverse City Light & Power DRILLER BRK HELPER __US
BORING NO. B-5 _ (Page 2 of 2) Weather Partly cloudy, windy & cold
Ground Surface Elev. Water Data 18'+-~
Plugging Method E?(C&VHtEd soils Job Number 092322.03
DEPTH SAMPLE S’;\:::IOPBG :EE';E,;::;?EN S01L CLASSIFICATION :

40

45

Alternate layers of brown Silt and Clay, trace fine Sand ™
and brown medium to fine Sand,- trace Siit —

18-22-25-2% (4t rock-very little recovery) ]
9-14-18-23 —
6-11-14-22 Alternate Tayers of brown medium SAND, trace coarse —]
Sand and brown Silt, trace fine Sand ]

10-14-19-28 —
9-17-26-31 —
11-19-75-3b Reddish brown SILT with Sand, Clay, and Gravel ::

| 13-13-22-3Y =

Brown medium SAND, trace Gravel,

trace Silt

End of Boring 50' -




Engineers ' Gosling Czubak Associates, P.C.

GOS Ilng CZUbak e Surveyors 6525 West Fourteenth
R Traverse City, M| 49684-4093
ASSOC] \—— 616 946-9191
soclates ' Fax 616 941-4603

PROJECT Soil Borings , DATE STARTED 10-15-92
LOCATION Brown Bridge Dam DATE COMPLETED 10-15-92
CLIENT Traverse City Light & Power DRILLER AS HELPER MH
BORING NO. B~6 Weather Cloudy, cool
Ground Surface Elev. Water Data
Plugging Method Excavated soils Job Number 3232203
DEPTH SAMPLE S;"\;p,';gf :i';f;::;?g ' SOIL CLASSIFICATION

Black sandy TOPSOIL (8")
0-2-2-1 .

- 3-4-5-6 Alternate layers of brown SAND, SILT, & GRAVEL —

5{_! , 3-3-6-4 _

2-4-10-12  Brown fine to coarse SAND with Gravel

103 8-10-14-19 Lt. brown fine to medium SAND with trace medium Gravel !
— 10-14-18-22 . : -
3 8-10-15-16 Lt. brown fine to medium tan SAND with a trace coarse Sand —

15— 10-12-24-31 | - -

) it
i . |9-18-34-43]  Lt. brown fine to medium tan SAND w/ occasional lenses Silt —

P 18-16-18-17  Brown silty, fine to medium SAND L =
:' 7-11-22-36] _ Brown fine_to coarse SAND | —
= 5-27-47-60 : ]

25{_! 10-31-42-5] Brown silty- CLAY with Sand & Grave] __:
—N | | :

34-51-70-60/3 - . -

30 .

— End of Boring ‘ ]

~oan



- i Gosling Czubak Associates, P.C,
GOSllng CZUbak g’ g:g",::g; 525 West Fourteenth
: N— Traverse City, Ml 49684-4093
. N\ 616 946-9191
Associates Fax 616 941-4603
Soil Borings DATE STARTED 10-15-92
PROJECT -
CLIENT Traverse City Light & Power  miier__ AS HELPER ___MH
BORING NO. B-7 Weather Cloudy and cool
Ground Surface Elev, Water Data 10'+
Plugging Method Job Number 92322.03
DEPTH SAMPLE s::.:':}l::f ;izf;?::?g S?IL CLASSIFICATIONR
:] o5 l4-3.4.11L__ Brown medium SAND & GRAVEL _|
] 2-3-2-2 —
Brown fine to medium SAND. —
2-2-2-2 ]
2-3-5-5 —
1 ss 2-3-2-3 7
— 1]
\ 3.2
3-3-2-4 Brown fine to coarse SAND "
El 2-1-2-2 ]
16— 1-2-4-2 —
} 3-5-4-4 ]
—N sS  1-3-3-3 Brown fine to coarse SAND w1_th a trace medium Gravel —
2 d RS
2-2-10-18 —
N ) : ]
] 4-10-18-30 Brown fine to medium SAND B
2 4-10-25-28
Brown fine to coarse SAND with a trace Gravel —
—] 10-21-31-45 | =
Brown medium to coarse SAND with Gravel :
SS  110-25-26-41
3
— End of Boring —




- i Gosling Czubak Associates, P.C.
GOSI‘Ing CZUbak ' l_f__-, g:g\l,r;:;rrss _{?25 West Fourteenth
me—. raverse City, Ml 49684-4093
x . A ——— 616 946-9191
Associates : | Fax 6716 941-4603
SROJECT Soil Borings DATE STARTED 10-15-92
LOCATION ‘Brown Bridge Dam DATE COMPLETED 10-15-92
CLIENT Traverse City Light & Power  DRILLER._.AS — HELPER .MH
BORING NO. B-8 V Weather Cloudy, cool
Ground Surface Elev. Water Data 2+
Plugging Method Excavated soils Job Number 92322.03
DEPTH SAMPLE | e, solL CLASSIFICATION
Black sandy TOPSOIL (6")
1-2-1-2
2-1-2-1 Reddish brown fine to medium SAND
2-1-242 | - —
—R 6-4-2-1
55 13.1-2-3
1 ’ ‘ ' : | | —
R\ 3-2-2-3 - Brown fine to coarse SAND |
3-9-16-22
1 6-6-24~42
8-17-31-38
o Brown fine to coarse SAND & fine Gravel
SS 6-17-31-37_.. :
2
‘ 9-17-26-37 Brown fine to medimm SAND
9-18-26-34 |
2 11-14-26-4
Brown fine to coarse SAND
7-10-28-55
3 SS 14-25-50- | Brown fine to medium SAND with some Silt
— 6074 End of Boring




n i Gosling Czubak Associates, P.C.
1. GOSllng Czubak fo— gﬁg\',:f; 526 West Fourteenth
’ ’ — Traverse City, Ml 48684-4083
‘ . ' o 616 946-9181 :
Associates ‘ Fax 616 941-4603
PROJECT Soil BOY"@HQS DATE STARTED 10-22-92
LOCATION Brown Bridge Dam DATE COMPLETED 10-22-92
CLIENT Traverse City Light & Power DRILLER _ AS HELPER __MH
BORING NO. SB-9 Weather Partly sunny 50°
Ground Surface Elev, Water Data 6+~
Plogging Method Excavated soils Job Number 92322.03
DEPTH SAMPLE S,f;‘fké"pc :E:':sslg:;f: soi CLASSIFICATION
Black sandy TOPSOIL (6")
1-1-3-6 ,
' Brown fine to cbarse SAND ]
—N 3-3-3-3 —
\ _
1 3-4-6-7 Brown SILT -
Brown fine to medium SAND ]
5-6-13-19 .
7-9-15-19
10 4-9-12-18 | ]
\ . Brown silty CLAY with Sand & Gravel (till) N
‘ i 4-9-18-26 —
Brown fine SAND
3-1/12-6 ]
Brown coarse SAND ]
2-1/9-1/3-9 .
20 Brown to gray-silty CLAY w/ Sand & Gravel (till) ]
6-14-22-38
/91522 Gray SILT |
o5 7-14-21-31 ]
5-12~21-33
11-35-35- Gray sgr)dy SILT ]
30 s0/A" .
] End of Boring —




Gc;sling Czubak Associates

A Engineers Gosling Czubak Associates, PC.
H Surveyors 525 West Fourteenth
Qs ——... ' Traverse City, Mi 49684
‘ﬁ_'—‘ 616 9451:-9191
MECHANICAL ANALYSIS
Project: Brown Bh’dge Soil Borings Test No.: 1
Client: T.C. Light & Power Project No.: 92322.03
Material: Date: 11'-10-92
Source: B4 @ 10-12° Tested By: Carl -Studzinski
SIEVE . WEIGHT .- PERCENT RETAINED PASSING ' SPECIFICATIONS
4 0.0 0.0 0.0 100" '
10- 6.4 1.8 1.8 98712
40 - 135.0 37.8 39.6 60..4
"~ 100 210.2 58.7 98.3 1.7.
200 2.7 9.8 99.1 - 0.9 -
|LBW 0 0.8 99.9 0.1
PAN 0.3 0.1 100.0 0
TOTAL 357.6 100.0
Loss By Washing:
Initial Welght of Sample 357.6 _gm.
Welght After Washing 354.6 gm.
Weight of Pan gm.
Passing No. 200 3.0 gm. 0.8 %
Weight of Crushed Particles
Total Weight of Sample
Crushed Particles %
This material meets does not meet project specifications.
Sampled by '

Tested by




Gosling Czubak Associates

Jsiay Engineers Gosli g Czubak Associates, P.C,
So— Sus\:zyors 525 \;)Vest Fouarteenth e
= Traverse City, Ml 49684
A —— 616 946.9101
MECHANICAL ANALYSIS
Project: Brown Bridge Soil Borings Test No.:
Client: T.C. Light & Power Project No.: 92322.03
Material: Date: - 11-10-92
Source: B4 @ 20-22 Tested By: Carl Studzinski
SIEVE WEIGHT PERCENT RETAINED PASSING SPECIFICATIONS
4 38.8 ©11.3 ‘11.3 88.7
10 17.7 5.1 16.4 83.6
40 141.9 41.3 57.7 42.3
100 142.0 41.3 99.0 1.0
200 1.6 5 99.5 0.5
LBW 1.8 .5 100.0
PAN 0.0 .0
TOTAL 343.8 100.0
Loss By Washing:
Initial Weight of Sample 343.8 gm.
Welght After Washing 342.0 gm. .
Welght of Pan gm.
Passing No. 200 1.8 gm. 0.5 %
Weight of Crushed Particles

Total Weight of Sample
Crushed Particles

This material meets

Sampled by
Tested by

%

does not meet project specifications.



Gosling Czubak Associates

ARG Engine Gosling Czubak Associates, PC,
Lo— sﬂi’dﬁyiii 525 West Fourteenth ®
Je——.. Traverse Clity, Ml 49684
A —— 616 546-9191
MECHANICAL ANALYSIS
Project: Brown Bridge Soil’ Borings Test No.:
Client: T.C. Light & Power Project No.: 92322.03
Material: Date: 11-10-92
Source: B4 @ 26-28' Tested By: Ron Rushton
. SIEVE WEIGHT PERCENT RETAINED PASSING SPECIFICATIONS
3/4" 0.0 0.0 0.0 100
3/8" 2.8 0.7 0.7 99.3
4 9.5 2.5 3.2 96.8
10 11.3 2.9 6.1 93.9
40 140.0 36.3 42 .4 57.6
100 215.3 55.9° 98.3 1.7
200 _ 4.3 | 99.4 0.6
_LBW 1.7 0.4 99.8
PAN 0.8 L 0.2 100.0
TOTAL 385.7 | 100.0 ©100.0
. Loss By Washing:
Initial Weight of Sample 385.7 gm,
Weight After Washing 384.0 gm.
Weight of Pan gm.
Passing No. 200 ' 1.7 gm. 0.4 %
Weight of Crushed Particles
Total Weight of Sample
Crushed Particles %
This material meets: does not meet project specifications.
Sampled by

Tested by




Gosling Czubak Associates
Engi Gosling Czubak A i , BC.
Y 525 West Fourteenth
. Traverse City, Ml 49684
N— 616 9462191
MECHANICAL ANALYSIS
Project: Brown Bridge Soil Borings Test No.:
Client: T.C. Light & Power . Project No.: 92322.03
Material: Date: 11-10-92
Source: B5 @ 10-12° Tested By: © Carl Studzinski
SIEVE WEIGHT .PERCENT RETAINEb " PASSING SPECIFICATIONS
4 11.4 3.1 3.1 96.9
10 11.9 3.3 6.4 93.6
40 149.7 41.3 47.7 52.3
100 184..7 50.8 © - 98.5 1.5
200 2.4 0.7 99.2 0.8
LBW 2.8 0.8 100.0 0
PAN 0.0 0.0
TOTAL | ~ 362.9 100.0

Loss By Washing:

Initial Welght of Sample A 362.9 gm.
'Weight After Washing 360.1 gm.
Weight of Pan gm.
Passing No. 200 2.8 gm. 0.8 %

Weight of Crushed Particles

Total Weight of Sample

Crushed Particles ' %

This material

meets does not meet project specifications.
Sampled by
Tested by




Gosling Czubak Associates

Sy Engineers Gosling Czubak Associates, PC.
Lm—— S:?\;:;zrs . 525 West Fourteenth
— Traverse City, Ml 49684
N 616 946-9191
MECHANICAL ANALYSIS
Project: Brown Bridge Soil Borings Test No.:
Client: T.C. Light & Power Project No.: 92322.03
Material:. Date: 11-10-92
Source: B5 @ 20-22'" Tested By: Carl Studzinski
SIEVE WEIGHT PERCENT RETAINED "PASSING SPECIFICATIONS
4 8.4 2.4 2.4 97.6
10 6.3 1.8 4.2 95.8
40 144.2 41.8 46.0 54.0
100 180.6 52.3 98.3 1.7
200 2.3 0.7 99.0 1.0
LBW 3.0 0.9 99.9 0.1
PAN 0.4 0.1 100.0 0
TOTAL 345.2 100.0
Loss By Washing:
Initial Weight of Sample 345.2 gm.
Welght After Washing 342.2 gm.
Weight of Pan gm.
Passing No. 200 3.0 gm. 0.9 %
Welght of Crushed Particles
Total Weight of Sample
Crushed Particles %
This material meets does not meet project specifications.
Sampled by

Tested by




Gosling Czubak Associates

A Engineers Gosling Czubak Associates, RC.
M Surveyors 525 West Fourteenth
ans—.. Traverse City, Ml 49684
E 6166326-9191
MECHANICAL ANALYSIS
Project: Brown Bridge Soil Bdrings Test No.:
Client: T.C. Light & Power Project No.: 92322.03
Materlal: Date: 11-11-92
Source: B5 @ 32-34' " Tested By: Carl Studzinski
SIEVE WEIGHT PERCENT RETAINED PASSING ’SPE:CIFICATlONS
4 4.0 1.4 1.4 98.6
10 3.8 1.3 2.7 ~97.3
40 40.1 14.2 ‘ 16.9 83.1
100 130.6 46.2 63.1 36.9
200 14,1 5.0 68.1 31.9
PAN 1.2 0.4 68.5 31.5
LBW 89.3 31.5 100.0 0
TOTAL | 283.1 100.0
Loss By Washing:
Initial Weight of Sample 283.1 gm.
Weight After Washing 193.8 gm.
Weight of Pan gm.
Passing No. 200 89.3 gm. __31.5 %
Welght of Crushed Particles
Total Weight of Sample
Crushed Particles %
This matetrial meets does not meet project specifications.
Sampled by

Tested by




Gosling Czubak Associates

Engineers: Gosling Czubak Associates, PC,
fu—  curseyors 525 West Fourteenth
. T City, Ml 49684
\————¥ sr1asv 3?6-9!191
MECHANICAL ANALYSIS
Project: - Brown Bridge Soil Borings A ' Test No.:
Client: T.C. Light & Power Project No.: 92322.03
Material: ' Date: - 11-10-92
Source: B7 @ 10-12" Tested By: Carl Studzinksi
SIEVE WEIGHT PERCENT RETAINED PASSING SPECIFICATIONS
4 2.4 0.7 0.7 99.3
10 1.8 0.5 1.2 98.8
40 80.0 23.3 ?24.5 75.5
100 243.7 71.2 95,7 4.3
200 . 8.8 2.6 - 98.3 1.7
LBW 5.2 .5 99.8 . 0.2
PAN 0.8 0.2 100.0 0
TOTAL 342.7 - 100.0

Loss By Washing:

Initial Weight of Sample 342.17 gm.

Welght After Washing 337.5 gm.
Weight of Pan : gm.

Passing No. 200 5.2 gm. . 1.5 %

Weight of Crushed Particles

Total Weight of Sample

Crushed Particles %

This material

meets does not meet project specifications.
Sampled by
Tested by




Gosling Czubak Associates

J—y Engineers _ Gosling Czubak Associates, RC.
” S:Ev:yors 525 West Fourtee;izqa ®
N . Traverse City, Ml 49684
A — 616 946-9191
MECHANICAL ANALYSIS
Project: Brown Bridge Soil Borings Test No.:
Client: T.C. Light & Power Project No.: 92322.03.
Material: Date: ' 11-10-92
Source: B7 @ 20-22' Tested By: Carl Studzinski
SIEVE . . WEIGHT PERCENT RETAINED - PASSING SPECIFICATIONS
4 9.8 3.4 3.4 _ 96.6
10 12.3 4.3 7.7 92.3
40 64.4 22.6 30.3 69.7
100 171.0 60.1 90.4 1.6
200 12.6. 4.4 94.8 5.2
LBW 11.1 3.9 '98.7 , 1.3
PAN 3.8 1.3 100.0 0
TOTAL 285.0 100.0
Loss By Washing:
Initial Welght of Sample 285.0 gm,
'Weight After Washing 273.9 gm.
Weight of Pan gm.
Passing No. 200 _11.1 gm. _3.9 %
Weight of Crushed Particles
Total Weight of Sample
Crushed Particles ) %
This material meets does not meet project specifications,
Sampled by

Tested by
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Date Started: 2/8/03 TEST PIT LOG Test Pit No.! TP-1,
Date Finished: 2/8/03 Ennnett Fleming Sheet 1 of oo
Total Depth of Pit: 42R ENGINEERS AND PLANNERS - Line & Station: 4437
Inspector: Matthew B, Miller, Ph.D, | Project TCLP - Brown Bridge Spillway; Grand Traverse Co., Ml Offset: 10'DS
Photographic Log:  Yes® Notj Excavation ContractorTraverse Clty Light & Power N Coordinate:
Groundwater Observations Operator: Kevin Bowden, Patrick Kendzorskl E Coordinate:
Not Encountered Excavation Equipment: None Surface Elevation: 802.2 Ft.
D(;':I:')h Sa“rl:;ple Legend Description of Materials Remarks
° L« s ]0.0-0.5" Dark gray Poorly Graded SAND (sp), (Frozen A-Horizon); No | Fine to madium roots Y
R . » » slreaction wHC! -
y rhoet El. 801.7'[
| el o o 0.6-4.2" Yellowish brown Poorly Graded SAND with Silt (SP-SM), moist, . L
. { of o| =[}single-grain, loose consistency, trace gravel; No reastion w/HCI
J s . L
1 2 lo 1n bl s 4
i l' -' - . P
ole] d
T 9 {a lv |y -
2 o | ol o Hand dug pit to 2.0"; bucket -2
NEB R auger 2.0' to 4.2, possible
y RN elactrio utility cable at4.2' T
2,0- 8.0 Bagl ef® %
J e | ol o o 5
3 SEEK -3
o) %w
i ¢ | w] of @ L
alP] £ »
1 wl®] &9 L.
’ : uf » : ‘ ]
4 INEE -4
. . El. 788,0'
Bottom of Test Pit = 4.2 Ft,
5 ofd
6~ 6
Rematks!
Hand dug pit dimensions 2'x2x2', Excavation halted due to passible electrical cables,
030603Imb
40782 02010- Al



Date Started: 2/5/03 TEST PIT LOG Test Pit No.: TP2
Date Finished: 2/5/03 @ Gunnatt Flemi“g Sheet 1 of oo
Total Depth of Pit: 2Ft. ENGINEERS AND FLANNERS Line & Statlon: 1478
Inspector: Matthew B. Miller, Ph.D. | Project: TCLP - Brown Bridge Splliway; Grand Traverse Co., Ml Offset: 55' DS
Photographlc Log:  Yes® No | Excavation ContractofT raverse City Light & Power N Coordinate:
Groundwater Observations Operator: Kevin Bowden, Patrick Kendziorski E Coordinate:
At 4.5 Ft. After 0 hours Excavation Equipment: John Deere 310 56 Backhoe; 2' bucket Surface Elevation: 783.2 Ft.
D(f:%h Sabrlx;ple Legend Description of Materials Remarks
0 al® 0.0 2.0, Frozen and compacted Very dark brown Sitty SAND (sm) Fine roots 0
4 = sl (Frozen and compacted Topsoil) 3
o fn Ja P
i~ 00-20 Bag 1 °,, " °]| Some angular gravels between 1.0 and 2.0° {fill, blocky structure; firm =
. ol a] o offconsistency; No reaction wHCl . ]
’ L ] q 9 " I
o o{ ¥l o o L
2 o R B EL 7912,
o *[2.0-3.,5; Dark brown Poorly Graded SAND (SP), molst, single grain,
1 t e *lloose; No reaction w/HCl L
i o w8 8y -
L] n e =
4 . « ® " e
| 25-30 Bag2 [ o e i
a ¥ - ®
3 . .q =3
E «? s El 789.7'[
J - 3.5-5.2 Light yallowish brown Poorly Graded SAND (SP), moist, single L
LS. grain, loose; No reaction wHGH )
b x® &t I
4~ s n n 8 g 4
L a u 8
- Y . LY A L
| .85-52 Bag8 [ v s . ]
' Do =t Wet at 4.5'
B COEC I B 5
7 s * "o L
5 .- '. .u L] , -5
. s El,_788.0'
Bottorn of Test Pit = 5.2 Ft.
6 -6
ﬁemarks:
Backhoe pit dimensions - 2' wide; 8' long; 3.5' deep. Depth of hand auger 3.5'to 5.2' bgs. Excavation haited due to saturated soll. 42!
from center line of S. Embankment Road.
030603imb
M
02010- A2

40782

«
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Date Started: 2/5/03 TEST PIT LOG Test Pit No.: TP-3
_ |Date Finished: 2/5/03 @ Gunnett FlE“IiIIg Sheet 1 of oo
Total Depth of Pit: 1.4 Ft, ENGINEERS AND PLANNERS Line & Station: 2450
inspector: Matthew B. Millar, Ph.D. {Project: TCLP - Brown Bridge Spiliway; Grand Traverse Co., Ml Offset; 64' DS
Photographic Log:  Yes® No 01| Excavation ContractoiTraverse City Light & Power N Coordinate:.
Groundwater Observations Operator: Kevin Bowden, Patrick Kendzlotsk! E Coordinate:
At 1.4 Ft. After 0 hours Excavation Equipment: John Deere 310 56 Backhoe; 2' bucket Surface Elevation: 790.6 Ft.
D(g»t)h Sa’\ll!(l’ple Legend Description of Materials Remarks
0 o . +10.0-0.9 Black, highly organic, Poorly Graded SAND (sp), moist; No many fine to medium roots o
y = * = =lraaction wHCI
« * « *Igubangular blocky structure; very friable
B D,D . 0.9 Eag 1‘ 1. - .-n : .- f.
t PR -
s o w« "
k - El._788.7'(
1 Tl o L|[0.6%1.4% Mixed sample color: Brown, Poorly Graded SAND with Sitt g
L | wl o li (SP-SM), molst to wet; No reaction w/HCI
4 08-14 Bag2 .fe o gﬁomad )strong brown on light gray Faw fine roots N
' Ty El 780.2"
Bottom of Test Pit = 1.4 Ft.

2 -2
3 -
| ’ L
4- -4
5~ =5
- 6

Remarks: Backhoe Pit Dimensions 2'x6'x1.4' deep
Excavation halted due to saturated soll
030603imb
40782 02010- A3



Date Started: 2/5/03 . TEST PIT LOG Test Pit No.: TP-4
Date Finished: 2/5/03 @ Gunnett Fll.'.ming Sheet 1 of au
Total Depth of Pit: 5.6 Ft. ENGINEERS AND PLANNERS Line & Station; 1418
Inspector: Matthew B. Miller, Ph.D. |Project: TCLP Brown Bridge Spillway; Grand Traverse Co., Mi Offset: 143' DS
Photographle Log:  Yes® No I} Excavation ContractofTraverse City Light & Power N Coordinate:
Groundwater Observations Operator; Kevin Bowden, Patrick Kencziorski E Coordinate:
Not Encountered Excavation Equipment: ~kJr:;hn Deere 310 56 Backhoe; 2' bucket Surfacs Elevation; 790.5 Ft,
[:f:‘t")h Sehn;ple Legend Description of Materials Remarks
o} . - " ~
» ¢ 4|0.0-0.5" Dark brown Poorly Graded SAND (sp); No reaction w/HCI 0
- A (Topsoil~ -Horizon) % (op) Many fine roots "
! o EL_790.0'
i v = e o 0515 Pale brown Poorly Graded SAND (sp), moist, single-grain, A
« = = o|loose consistency; No reaction wiC|
] "« o of(Eluvial Hortzon; " Light gray 10YR 7/2 dry) 3
1+ v -1
! .. EL 7890
. » = +|1.5'3.0% Reddish yellow Poorly Graded SAND (spj, moist, single grain, ) |
* ° = “lioose consistency; No reaction wHOI
g " * " ® e (BW-Hlluvial Horizon; Iron oxides) X
® " "IFew strong brown iron oxide clusters - "Oristein"-like; weak
2 15-25 Bag 1 * * 1 2cementation, 1-2* diameter : -2
L ' " " e 5
?* a@
T m* g %
3 =t El._787.5' 3
F “ " " «|3.0'5.8' Brown Poorly Graded SAND (sp), moist, singlé grain, loose
. . S consistency, trace gravel; No reactlon w/HC! L
. : » : L
a2 ® ..
r s ¥ g0 L
4+ | 4
v,
T L] LI I N
a & 8 g
T l 2 a " . 3
- [ B e |
5] . P . EL 7858
“|= = « +5.05.6" Brown Poorly Graded SAND (SP), moist, single grain, loose
- = * » s|consistency, trace gravel; strong brown lamellae (<1/2' clayey bands) L
W Huvial clay
I B55-56 Bagz 1"~ -" El._784.9°
Bottom of Test Pit = 5.6 Ft.
6 -6
Remarks: Backhoe Pit Dimensions 2x8X5.6' deep
Excavatlon halted due to cave In at 2,0' to .5
030603imb
40782 - 02010- A4
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Date Started: 2/5/03 TEST PIT LOG Test Pit No.: TP-5
Date Finished: 2/5/08 lé] Gunnett Flemlng Sheet 1 of o
Total Depth of Pit 45Ft. ENGINEERS AND PLANNERS Line & Statlon: 2437
Inspector: Matthew B. Miller, Ph.D. | Project: TCLP - Brown Bridge Spiitway; Grand ‘Traverse Co., Ml Offset: 196' DS
Photographic Log:  Yes® No [l| Excavation ContractoiTraverse City Light & Power N Coordinate:
Groundwater Observations Operator; Kavin Bowden, Patrick Kendziorski £ Coordinate:
At 4.4 Ft, After O hrs. Excavation Equipment: John Deere, 310 56 Baokhae; 2'bucket Surface Elevatlon: 789.2 Ft.
D(?;Ft"‘)h 53':'23‘9 Legend Description of Materlals Remarks
0 v %= %] 0.0-0.75" Very dark brown, Poorly Graded SAND (sp); No Reaction w/ Common o many fine 10 0
i LRI Y7ot coarse reots L
"7 " i{p-Horizon)
i . wa i
« " e El._7885'
] v ¥ % *[0.75-2.25% Dark brown, Poarly Graded SAND (SP}, moist, slngle grain; B
1 * = * ¢ e|loose consistency, No reaction wHCI
"0 HBW-Horizon) ~1
L. |
] : [ ) .I -
- s » N -

— Pl -
2 - -2
J ERT - EL _787.0'F

- .' = %[ 2,25%4,5" Light yellowish brown, Poorly Graded SAND (SP), moist,

) . * }single graln; boose; No Reaction WHCI i

| 10-40 Bagl e« « *lHiorizon) |

N : LR .c . L
i v e -3

t v o n "

a " au L

4 w s ab i

4 "' ar -4
s 5w @,

1 = 8 8@ N

1 s 2w ® EL 784.7'[

4 Bottom of Test Pit = 4.5 Ft. L
51 15
6 -6

"] r

Remarks:
Backhoe Pit Dimensions, 2'x8'x3.6'
Depth of Hand auger 3.6' 10 4.5'
Excavation Halted Due to Cave in 2.8'-4.4'
030603ke!

40782

02010- A5




Date Started: 2/5/03 ' TEST PIT LOG Test Plt No.: TP-8
Date Finlshed: 2/5/03 @I Eﬂl’lﬂ!lt Flemlng Sheet 1 of  ou ey
Total Depth of Pit: 5.4 Ft, ENGINEERS AND PLANNERS Line & Station: 1433 i (
Inspector: Matthew B. Miller, Ph.D, | Project: TCLP - Brown Bridge Spillway; Grand Traverse Co., Ml Offset: 281'DS i
Photographic Log:  Yes® No [J] Excavation ContractoiTraverse City Light & Power N Coordinate: o
Groundwater Observations Operator: Kevin Bowden, Patrick Kendziorski E Coordinate: i
Not Encountered Excavation Equipment: John Deere, 310 58 Backhoe; 2'bucket Surface Elevation: 788.4 Ft. o
D(?:':t)h Sar;r:)ple Legend Description of Materlals Remarks i
0 L : 0.0-0.5"; Black, Poorly Graded SAND (sp); No reaction wHCI Many fine-medium foots 0 ]
a ® " -
N * & 2 =, L
— El. 787.9'
i . . ,10.5-0.75" Strong brown Poorly Graded SAND (sp), moist (slight Iron L
L . . =|oxide accumulation); No reaction w/HCI . Comm?n-ﬂn? to coarse roots ’
. s = s »|0.75+5.4) Light yeliowish brown Poarly Graded SAND (sp), molst, single \‘“ 0T8T el :
1+ s * = "lgrain, kose consistency; No reactlon w/HCI : - ] i
" & N 9 " - .
1 s . I
n LA .
2 a .- . " -2 :
E ] [} -l l 'i
w o 0 g
N v w a L
1 e oo ! .
8- e & ® .a -3 i '
e a 8 0 4 N t
» s u *
1.5- 6.4 Bagl s a .= L
o » u @ &g L fﬁ
44 P -4 -
«w® "
1 c W om o8y - i
3 L ] s & N |
| A
. " aw [ “®
. 5... » .n : » A L5 i
] L _
ot El. 783.0° &
Bottom of Test Pit= 5.4 Ft, i
6 6 i
. r i
Remarks:
030603le! .
Backhoe Pit Dimensions 2'x8'x6.4'
Excavatlon Halted Due to Cave in 1.4-5.4' )
40782 02010- A6



Date Started: 2/6/03 TEST PIT LOG Test PitNo.: TP-7
Date Finished: 2/6/03 @ Eunnett Fleming Sheet 1 of o«
@ Total Depth of Pit: 22Ft. ENGINEERS AND PLANNERS ™ Line & Station; 0+11
o Inspector: Matthew B. Miller, Ph.D.  {Project: TCLP - Brown Bridge Spillway; @rand Traverse Co., Mi Offset: 457' DS
) PhotographioLog: Yes® No O] Excavation ContractofTraverse City Light & Power N Coordinate:
@ Groundwater Observations Operator: Kevin Bowden, Patrick Kendziorski E Coordinate:
At 2.2 Ft. After O hrs. Excavation Equipment: Hand Augar Surface Elevation: 771.1 Ft.
E D(gfl)h Sabrlr‘\)ple Legend Description of Materials Remarks
; o ho~oN 0.0'-1,0'; Black Sapric PEAT; No reaction w/HCH Many fine and medium roots
o \/Yw
CAUAGA
0.0- 1.0 Bag 1 N
] S
| R
1 AR El_770.1"
.+ » ,11.0-2.2} Light brown Poorly Graded SAND (sp); molst, mottled with
E . . .« =|blackand gray, few gravel, single grain, koose consistency; No reaction
« ®* & o|WHCI .
10-20°| Bag2 ...,
R e * W .
v = » *
2 e ® ya
«* =
s o 5 m4 El 7689
Bottom of Test Pit=2,2 Ft.
3 et
4—
@ .
Ei
Remarks:
Depth of hand auger 0 to 2.2'
Excavation hatted due to saturated soll
Water flowing on ground surface every 25 fest

40782 02010- A7



TEST PIT LOG Test Pit No.: TP-8

Date Started: 2/8/08 | - )
Date Finished: 2/6/03 l@ Gannekt Fleming Shest 1 of o
Total Depth of Plt: 5.5 Ft, ENGINEERS AND PLANNERS Line & Station; 2427
Inspector:  Matthew B. Miller, Ph.D, | Project; TCLP - Brown Bridge Spillway: Grand Traverse Co., MI Offset: 503 DS
Photographic Log:  Yes® No [J| Excavation ContractoiTraverse City Light & Power . N Coordinate:
Groundwater Observations Operator: Kevin Bowden, Patrick Kendziorski E Coordinate:
Not Encountered Excavation Equipment: John Deere 310 56 Backhoe;2'bucket Surface Elovation: 803.7 Ft,
D(le:':t)h Sahrlr:)ple Legend Description of Materials Remarks
0 3 - LIt (e
» .| 0.0-0.5% Black Poorly Graded SAND (sp) 0
] " " .|No reaction w/HG Fine b ooargs roots A
a B g
b e o v s, El._803.2'T
J * * * 40,658 Brownish yeliow Poorly Graded SAND (SP), moist single-grain; L
* * * slloose consistency; No reaction w/HCI
] «® s i
1 . ' . - "1 ﬁ
1 « & 8y i ' "
. I
o S E
2+ I -2
L . . o - 1
1 v a v,
L ] . ¢ xu o .
1 e e ] '
KEe e o = m, 3 .
. " 2
© 1.0- 55 Bagl |* % % i
‘] «® s - R,
e ¥ 50 b
"] b e a8, I ﬁ
4 AR -4 -
1 : « = -I . ] E
e : 'l : : 3 i
9 e s " .
e ¥ wus ?
5+ .. " .. : - -5 -
. e s El 7982'F

e ' Bottom of Test Pit = 5.5 Ft.

"

-]
I
1
[

Remarks: Backhos pit dimensions 2'x6'x6.6'deep
Excavation Hakted Due to cave in 1,0-5.5'

030603lel

40782 02010- A8
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Appendix E — Detailed Seepage Analysis
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» f 4 OF VARIOUS MATERIALS
00 / Cy? 2O 12 (LOWER C, VALUES ARE ASSOCIATED WITH t log
009 FH- HIGHER o VALUE) LIMITED TO Dig/Dy ¢ 1.4
0.08 v ll +
0.07 A Lﬁ
o“ ’ L
.00 o7 [l [ /‘/ D,/Ds )L4 OR C, 312
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” .
. Py o ~’
003 Jde,
[ ]
A/
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: VA 4 j SANDS AND SAND -GRAVEL MIXTURES WITH Cy
vy VALUES AS INDICATED. ,(Cuz Dep/Dig)
E] AN AV
[ [
oo 1/ ‘/ 005
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Boring Sample  Depth Gravel Sand Clay dqo dso LL PL Estimated

No. No. K
(ft) (%) (%) (%) (mm) (mm) (cm/sec)
GB-3 S-1 9.5-11.5 37.2 61.7 1.1 0.3064 0.9664 0.09388
S-2A 13-13.5 0.0 42.2 57.8 NA 0.0423 19 9 NA
GB-7 S-1 12-13 10.6 87.4 2.0 0.3441 0.6977 0.11840
S-1A 13-14 2.0 36.5 61.5 NA 0.0267 NA
GB-10 S-1 0-2 0.3 75.3 24.4 0.0161 0.1971 0.00026
S-2 2-4 29.0 66.7 4.3 0.1950 0.5642 0.03803
S-5 8-10 4.6 84.3 11.1 NA 0.3179 NA
S-7 12-14 0.3 75.3 24.4 0.0160 0.1629 0.00026
S-7A 13.5-14 0.0 41.5 58.5 NA 0.0386 18 10 NA
GB-11 S-2 12-13.5 11.2 84.8 4.0 0.2453  0.4620 0.06017
S-2A 13.5-14 0.0 41.1 58.9 NA 0.0372 18 10 NA
GB-12 S-1A 5-6 3.5 55.5 41.0 0.0109 0.1200 0.00012
S-3 8-10 0.2 67.9 31.9 NA 0.1604 NA
S-4 10-10.5 0.6 78.1 21.3 0.0234 0.1330 0.00055
S-4A 10.5-11 1.9 58.0 70.1 0.0014 0.1413 15 10 2.0E-06
S-5 12-13 0.4 70.7 28.9 NA 0.1195 NA
S-5A 13-14 0.4 459 53.7 NA 0.0520 18 10 NA
S-6 14-15 3.9 76.2 19.9 0.0150 0.2226 0.00023
S-6A 15-16 28.8 36.8 34.4 0.0014  0.2535 18 9 2.0E-06
S-7 16-16.5 0.0 82.5 17.5 0.0510 0.1962 0.00260
S-7A  16.5-17.5 3.8 42.0 84.2 NA 0.0581 18 9 NA
GB-13 S-2 6-7.2 4.3 88.1 7.6 0.1140 0.3440 0.01300
S-3 8-9.15 13 88.7 10.0 0.0750 0.2893 0.00563
S-4 10-11 4.6 76.3 19.1 0.0250 0.2503 0.00063
S-4A 11-12 1.7 55.7 42.6 0.0033  0.0903 0.00001
S-5A  12.2-12.8 0.7 39.9 59.4 NA 0.0337 18 9 NA
GB-14 S-2 6-8 10.2 82.9 6.9 0.1353 0.3671 0.01831
S-3 8-9.25 13 80.8 17.9 0.0187 0.2360 0.00035
S-3A 9.25-10 2.8 41.0 56.2 NA 0.0389 20 9 NA
S-4 10-11.2 1.4 55.5 43.1 0.0014 0.1295 12 11 2.0E-06
S-5 12-13.1 2.4 40.6 57.0 NA 0.0333 18 9 NA

GB-15 S-1A 5-6 19.9 74.3 5.8 0.1427 0.3526 0.02036



Boring Sample  Depth Gravel Sand Clay dqo dso LL PL Estimated
No. No. K
(ft) (%) (%) (%) (mm) (mm) (cm/sec)
S-3 8-9.5 0.0 95.1 4.9 0.1538 0.3004 0.02365
S-4 10-12 0.0 84.2 15.8 0.0502 0.1684 0.00252
S-5 12-13 0.0 89.2 10.8 0.0718 0.2373 0.00516
S-5A 13-13.5 5.8 73.4 20.8 0.0087 0.2563 11 11 0.00008
S-5B 13.5-14 1.5 45.9 52.6 NA 0.0641 17 9 NA
GB-16 S-3 10-10.5 2.0 94.2 5.8 0.2213 0.3851 0.04897
S-3A 10.5-12 5.3 75.0 19.7 0.0175 0.1630 0.00031
S-4A 13-14 10.7 36.9 52.4 NA 0.0621 18 9 NA
GB-17 S-3 10-11.5 0.0 91.4 8.6 0.0938 0.2415 0.00880
S-4 12-14 0.0 38.3 61.7 NA 0.0206 21 10 NA
GB-18 S-3 10-12 0.8 74.0 25.2 0.0096 0.1979 0.00009
S-4A 12.5-14 1.4 44.1 54,5 NA 0.0471 18 9 NA




Appendix F — Post Failure Survey Data












Appendix G — Headwater and Tailwater Readings



Brown Bridge Dam Removal / Boardman River Restoration
MDEQ Permit: 12-28-0011-P

Project # 3310120011

Head pond measurement from gauge afixed to south gate of dam

Tailrace measurement from river gauge downstream of dam (north side of Brown Bridge Road)

Drawdown monitoring Log

Head Pond Visual Tail Race Visual
Date Elevation Time Observations? Elevation |Time |Observations? JObserver
8/27/2012 789.2 1700 765.3| 1700 CB
8/28/2012 789.2 1700 765.3] 1700 CB
8/29/2012 789.5 1830 765.3| 1830 CB
8/30/2012 789.6 845 765.3] 845 CB/LM
8/30/2012 789.6 1138 - - LM
8/30/2012 789.6 1330|Clear - no silt 765.25] 1341|Clear - nosilt |LM
8/30/2012 789.6 1437|Clear - no silt - - LM
8/30/2012 789.6 1602|Clear - no silt 765.25| 1548|Clear - nosilt |LM
8/30/2012 7895 1715 765.95| 1820]Slightly cloudy |LM
8/30/2012 789.3 1904 765.95| 1857 LM
8/30/2012 789.2 2050 765.9| 2040 LM
8/31/2012 789.3 720]Clear - no silt 765.2] 653|Clear - nosilt |LM
8/31/2012 789.3 935|Clear - no silt - - LM
8/31/2012 789.3 1050 LM
8/31/2012 789.3 1057 LM
8/31/2012 789.25 1155 765.6] 1150 LM
8/31/2012 789.2 1330 765.5| 1354|Clear - nosilt |LM
8/31/2012 789.1 1551 765.45| 1614 LM
8/31/2012 789.05 1711 LM
8/31/2012 789.1 1720 LM
8/31/2012 789.1 1827 765.25| 1835 LM
9/1/2012 789.0 837|Clear - no silt 765.25] 831|Clear - nosilt |LM
9/1/2012 789.0 1105 765.25| 1055 LM
9/1/2012 789.0 1606|Slightly cloudy 765.2] 1557|Clear - nosilt |LM
9/2/2012 789.0 910 765.2 SL (GTCD)
9/2/2012 789.0 1517|Clear - no silt 765.2] 1506|Very clear LM
9/4/2012 789.1 650 765.3| 645 LM
9/4/2012 789.05 845 [Minor silt 765.4| 836|Clear LM
9/4/2012 789.0 1205 765.4| 1158|clear LM
9/4/2012 789.0 1450 765.4| 1505|clear LM
9/4/2012 789.0 1720 765.4| 1711 LM
9/4/2012 788.95 1914 765.4| 1855 LM / FD
9/5/2012 788.7 800 765.3| 800 CB
9/5/2012 788.7 1220 765.3] 1220 CB
9/5/2012 788.6 1820 765.6] 1820 CB
9/62012 788.3 715 765.4| 715 CB
9/6/2012 788.3 1145 765.3| 1145 CB
9/6/2012 788.3 1710 765.2] 1710 CB
9/7/2012 788.2 730 765.2| 730 CB
9/7/2012 788.2 1200 765.2] 1200 CB
9/7/2012 788.3 1700 765.3| 1700 CB
9/82012 788.5 730 765.3] 730 CB
9/8/2012 788.5 1200 765.3| 1200 CB
9/8/2012 788.5 1445 765.3| 1445 CB
9/10/2012 788.5 730 765.3| 730 CB
9/10/2012 788.5 1200 765.3] 1200 CB
9/10/2012 788.5 1730 765.3| 1730 CB
9/11/2012 788.5 730 765.3] 730 CB
9/12/2012 788.5 730 765.3| 730 CB
9/12/2012 788.4 1300 765.4| 1300 CB
9/12/2012 788.3 1530 765.4| 1530 CB
9/12/2012 788.3 1830 765.4| 1830 CB
9/13/2012 788 730 765.3| 730 CB
9/13/2012 787.9 1030 765.4| 1030 CB
9/13/2012 787.8 1300 765.4 1300 CB
9/13/2012 787.8 1630 765.4| 1630 CB
9/14/2012 787.6 715 765.3| 715 CB
9/14/2012 787.6 945 765.3] 945 CB
9/14/2012 787.5 1400 765.4| 1400 CB
9/15/2012 787.4 700 765.4] 700 CB
9/15/2012 787.4 1200 765.4| 1200 CB
9/15/2012 787.4 1530 765.4| 1530 CB
9/17/2012 787.3 730 765.3| 730 CB
9/17/2012 787.3 1200 765.3] 1200 CB
9/17/2012 787.3 1700 765.3| 1700 CB
9/18/2012 787.7 730 765.3] 730 CB
9/18/2012 787.7 1200 765.4 1200 CB
9/18/2012 787.7 1730 765.4| 1730 CB
9/19/2012 787.6 730 765.5| 730 CB
9/19/2012 787.6 1100 765.6] 1100 CB
9/19/2012 787.4 1730 765.4| 1730 CB
9/20/2012 787.3 730 765.4| 730 CB
9/20/2012 787.3 830 765.4| 830 CB
9/20/2012 787.3 1300 765.4| 1300 CB
9/20/2012 787.3 1530 675.9| 1530 CB
9/20/2012 787.2 1730 765.9| 1730 CB
9/21/2012 787.4 730 765.4| 735 ]G
9/21/2012 787.4 935 765.8] 930 JG
9/21/2012 786.9 1200 765.9| 1205 ]G
9/21/2012 786.9 1720 765.5| 1715 JG
9/22/2012 786.9 900 765.5| 905 ]G
9/22/2012 786.9 1030 765.7] 1035 ]G
9/22/2012 786.8 1230 765.7| 1735 ]G
9/22/2012 786.7 1745 765.7] 1750 JG
9/23/2012 786.6 1730 765.7| 1725 ]G
9/24/2012 786.4 710 765.5| 715 ]G
9/24/2012 786.3 1135 765.6] 1130 ]G
9/24/2012 786.3 1500 765.5| 1455 ]G
9/25/2012 786.2 730 765.5| 730 CB
9/25/2012 786.2 1230 765.5| 1230 CB
9/25/2012 786.1 1730 765.5| 1730 CB
9/26/2012 786.1 730 765.4] 730 CB
9/26/2012 786.1 1300 765.4 1300 CB
9/26/2012 786.1 1400 765.4| 1400 CB
9/27/2012 786.1 800 765.4| 800 CB
9/27/2012 786.1 1200 765.4| 1200 CB
9/27/2012 786.1 1700 765.3| 1700 CB
9/28/2012 786.1 730 765.3] 730 CB
9/28/2012 786.1 1345 765.3| 1345 LM

Crack south gate 6.5" (msr 53" from old floor = closed; at 47")

Crack south gate 4.5" (msr 53" from old floor = closed; at 49.5")

Crack south gate to 5.5" (msr 53" from old floor = closed; at 47.5")
Crack south gate 6.5" (msr 53" from old floor = closed; at 46.5")
(FD reported tailrace measure as leaving site)

Raised gate 1.5in 46.5in to 45in from old floor

The increase due to rainfall

Started drawdown through powerhouse
Raised gate 1.5in 45in to 43.5 from old floor

Raised sou th gate 2in. 43.5in. To 41.5in. from old floor

Raised south gate 2in. 41.5in to 39.5in from old floor

Raised gate 2.5in  39.5in. To 37in. From old floor

Raised gate 2.5in 37in to 34.5in. From old floor

Raised gate 2in 34.5in to 32.5in From old floor
Raised gate 100%

Opened north wicket gate lost .10 in 2hr.
Closed wicket gate for the night.

Opened wicket gate at 745
Closed wicket gate at 1220

Opened wicket gate 25% at 910

Opened wicket gate to 75% at 730

No gate changes

Wicket gate is open 100%



9/28/2012 786.1] 1720 765.3] 1720 CB
9/29/2012 786.1 800 7653 800 CB
9/29/2012 786.1] 1300 765.3| 1300 CB
9/29/2012 786.1| 1745 765.3| 1745 CB
10/1/2012 786.4 745 765.3| 745 CB
10/1/2012 786.4] 1240 765.3| 1240 CB
10/1/2012 786.4] 1800 765.3| 1800 CB
10/2/2012 786.4 800 7653 800 CB
10/2/2012 786.4] 1300 765.3] 1300 CB
10/2/2012 786.4] 1700 765.3] 1700 CB
10/3/2012 786.4 800 7653 800 CB
10/3/2012 786.4| 1245 765.5| 1245 CB
10/3/2012 7863 1700 765.4] 1700 CB
10/4/2012 786.3 800 765.4] 800 CB
10/4/2012 7863 1500 765.3] 1500 CB
10/4/2012 7863 1700 765.3] 1700 CB
10/5/2012 786.3 800 7653 800 CB
10/5/2012 7863 1230 765.3| 1230 CB
10/5/2012 7863 1700 765.3] 1700 CB
10/6/2012 786.4 800 765.4] 800 CB
10/6/2012 |- 764.9] 1720 CB
10/6/2012]- 765| 1845 CB
10/6/2012]- 765.1] 1940 CB
10/7/2012 7725 0010 765.1] 0024 Im/jg
10/7/2012 7725 0242 765.1] 0245 Im/jg
10/7/2012 7725 0429 765.1] 0436 Im/jg
10/7/2012 7725 0556 765.2] 0550 Im/jg
10/7/2012 7725 900 765.2] 900 CB
10/7/2012 7725 1200 765| 1200 CB
10/7/2012 7725 1500 765.3] 1500 CB
10/8/2012 7653 900 CB
10/8/2012 765.4] 1500 CB
10/9/2012 765.4] 1700 CB

10/10/2012 765.5| 1530 CB

10/11/2012 765.5| 1300 CB

10/12/2012 765.5| 1500 CB

10/13/2012 765.6] 1200 CB

10/14/2012 765.9] 1300 CB

10/15/2012 766] 830 CB

10/15/2012 207cfs @1430 766.1| 1430 CB

10/16/2012 772 915[211cfs @ 700 766 930 CB

10/16/2012 766| 1430 CB

10/17/2012 216cfs @700 766] 900 CB

10/17/2012 202cfs @ 1600 765.9] 1600 CB

10/18/2012 171cfs @ 845 765.9] 1030 1IG

10/18/2012 162 cfs@ 1545 765.8| 1730 JIG

10/19/2012 156 cfs @ 345 765.7] 830 JIG

10/20/2012 131 cfs @ 545 765.6] 830 JIG

10/21/2012 123 cfs @ 1200 765.6] 1300 JIG

10/22/2012 120 cfs @ 345 7655 900 JIG

10/24/2012 118cfs @1300 765.5] 800 CB

10/25/2012 115cfs @700 765.5] 700 CB

10/26/2012 120cfs 900 7655 800 CB

10/27/2012 115cfs @ 700 765.5] 800 CB

10/29/2012 111cfs @700 765.4] 900 CB

10/30/2012 108 cfs @700 765.4] 800 CB

10/31/2012 112cfs @700 765.4] 800 CB
11/1/2012 7.5 1000[118cfs @900 765.4] 900 CB
11/2/2012 7 800[119 cfs@1200pm 765.4] 800 CB
11/3/2012 7 830]118cfs @800 765.4] 830 CB
11/5/2012 6.9 730110 cfs @700 765.4] 900 CB
11/6/2012 6.3 700]106 cfs @730 765.4] 800 CB
11/7/2012 6 730106 cfs @800 7654 730 CB
11/9/2012 55| 1030[103 cfs @ 1030 765.5| 1030 JIG
11/9/2012 6.5 1730|103 cfs @ 1730 765.4] 1730 1IG

11/10/2012 6.8 645|103 cfs @ 645 7653 800 JIG

11/12/2011 6.8 830108 cfs @ 645 765.3| 835 1IG

11/13/2012 6.8 800]106 cfs @900 765.3] 800 CB

11/14/2012 6.8] 1100|105 cfs @1530 765.3] 1100 CB

11/15/2012 6.8 800|105 cfs @815 765.3] 800 CB

11/19/2012 6.8 800|102 cfs @ 1530 765.3] 800 CB

11/20/2012 6.8 830]101 cfs @1630 765.3| 830 CB

11/21/2012 6.8 83099 cfs @830 765.3] 830 CB

11/26/2012 6.8 830]99cfs @645 7653 930 JIG

11/27/2012 6.2 64099 cfs @830 765.4] 830 CB

11/28/2012 511 730]105 cfs @730 765.4] 900 CB

11/29/2012 56 73098 cfs @820 765.3] 730 CB

11/30/2012 56 730[99 cfs @700 765.3] 800 CB
12/1/2012 56 800|101 cfs @930 765.3] 800 CB
12/3/2012 411 900]112 cfs @630 765.3] 900 CB
12/4/2012 4.8 730118 cfs @650 765.3] 730 CB
12/5/2012 4.8 730]119 cfs@730 7653 730 CB
12/6/2012 770.3 900119 cfs @930 765.3] 900 CB
12/7/2012 7705 900]112 cfs @800 765.3] 800 CB

12/10/2012 770 800105 cfs @ 700 765.3] 800 CB

12/11/2012 7695 1530103 cfs @700 7653|900 CB

Some debris in front of trash rack causing headpond to increase.

Cleaned debris out of trash racks

Cleaned debris out of trash racks

Installed new staff gauge in pond reading was 8.5' 8.5=786.4
Water very black looking

Water starting to clear up.
New staff gauge is out of the water.

Lightrain 0.86 inches of rain
Rain continued through the night. 1.68 inches of rain
Rain continues through the day 0.15 inches of rain

Upper impoundment water elevation 774.78 control point #22 elev. 778.14

Rain continued through the day

0.52 inches of rain over rnight

Light rain
Light rain
Installed new staff gauge in pond reading was 7.5'

Built the weir back up to control sediment

6'8"=772.50 head pond

Started dropping weir


mailto:211cfs@700
mailto:216cfs@700
mailto:162cfs@%201545

Appendix H — TDS Sheetpile Data



BB Dam Removal - TDS Sheet Summary

3310120011
Sheet Detail Summary 12/20/12
Sheet Given [Measured| Top Elev| Bottom Clay Sheet | Given [Measured| Top Elev| Bottom | Clay
Length Length Elev Return Length Length Elev Return

N 1 39 0 - S 1 58 58.2 809 751 -
N 2 39.5 0 - S 2 58 58.4 809 751 -
N 3 39.5 0 - S 3] 585 58.4 809 750.5 36"
N 4 39.5 0 - S 4] 585 58.3 810.4 751.9 -
N 5 39.2 0 - S 5 59 58.8 810.3 751.3 44"
N 6 39.2 0 - S 6 59 58.6 810.9 751.9 48"
N 7 38.7 0 - S 7] 585 58.6 810.4 751.9 42"
N 8 38.7 0 - S 8] 595 59.5 813 753.5 -
N 9 39.2 0 - S 9] 585 58.1 810.5 752 40"
N 10 39.2 0 - S 10 59 59.1 813.4 754.4 18"
N 11 39.5 0 - S 11 59 59 813.5 754.5 24"
N 12 39.5 0 - S 12 59 59.5 813.4 754.4 24"
N 13 39.5 792 752.5 - S 13 59 58.8 811.6 752.6 34"
N 14 39.5 792 752.5 - S 14 59 58.7 811.6 752.6 12"
N 15 40.5 792 751.5 48" S 15| 585 57 816.4 757.9 -
N 16 40.3 792 751.7 36" S 16| 585 57.2 810.7 752.2 28"
N 17 34.5 787 752.5 50" S 17 59 59.4 809.3 750.3 60"
N 18 35.9 787 751.1 50" S 18] 585 58.3 809 750.5 12"
N 19 36.2 787 750.8 52" S 19 59 58.4 810.3 751.3 24"
N 20 34.8 787 752.2 52" S 20 59 58.7 813.7 754.7 12"
N 21| 585 58.5 810 751.5 52" S 21| 585 58.1 813.7 752.2 18"
N 22| 585 58.5 811 752.5 48" S 22 59 58.8 811.4 752.4 58"
N 23| 585 58.5 810.5 752 50" S 23 59 59.4 811.1 752.1 60"
N 24| 585 58.1 810 751.5 84" S 24 59 59.5 818 759 -
N 25| 585 58.6 809 750.5 - S 25 46 45.7 798.5 752.5 60"
N 26| 585 58.9 809 750.5 - S 26 46 45.9 799.4 753.4 -
N 27 58 58.1 809.8 751.8 - S 27 59 58.8 815.5 756.5 -
N 28 58 58.6 810.4 752.4 - S 28 59 58.9 811 752 48"
N 29| 585 58.6 810.9 752.4 - S 29 58 59.1 811.3 753.3 50"
N 30| 585 57.3 815 756.5 - S 30 58 59 810 752 -
N 31 58 58.2 808.8 750.8 - S 31 59 58 812.5 753.5 -
N 32| 585 58.6 809.5 751 60" S 32 59 58 817.3 758.3 -




BB Dam Removal - TDS Sheet Summary

3310120011
N 33| 445 44.4 800.5 756 - S 33] 585 59 812.9 754.4 84"
N 34 44 44.2 800 756 42" S 34| 585 59 812.9 754.4 84"
N 35 44 44.4 794.75 | 750.75 - S 35 59 59 812.8 753.8 54"
N 36 44 44.3 799 755 42" S 36 59 58.9 812.8 753.8 24"
N 37 45 45.2 795.4 750.4 60" S 37 40 39.7 796.4 756.4 -
N 38 45 45.2 799.4 754.4 - S 38 39 38.5 794.9 755.9 -
N 39 45 45.3 800 755 42" S 39| 385 38.5 796.9 758.4 -
N 40| 445 44.3 800.2 755.7 24" S 40| 38.5 38.6 796.9 758.4 -
N 41 45 45 799.5 754.5 24" S 41] 385 38.7 795.4 756.9 -
N 42| 445 44.4 797.4 752.9 12" S 42| 385 38.2 795.4 756.9 -
N 43| 445 44 798 753.5 42" S 43 40 40.1 803.8 763.8 -
N 44 45 45.1 796.8 751.8 40" S 44 40 40.1 792.8 752.8 -
N 45 45 45.4 799.6 754.6 48" S 45| 355 35.4 788.5 753 -
N 46 45 45.3 797.3 752.3 72" S 46| 355 35.4 786.5 751 -
N 47 42 42.5 797.3 755.3 - S 47] 355 35.4 788.3 752.8 24"
N 48 42 42 796.2 754.2 - S 48] 355 35.4 788.3 752.8 24"
N 49| 385 38 796 757.5 - S 49 35 35 786.6 751.6 -
N 50| 385 37.9 796 757.5 - S 50 35 35.1 787.2 752.2 -
N 51 39 38.5 793.8 754.8 - S 51| 355 35.4 790.2 754.7 -
N 52 39 39 793.8 754.8 - S 52| 355 35.4 790.2 754.7 -
N 53 39 38.8 794.6 755.6 - S 53 35 35 789.5 754.5 -
N 54 39 38.8 794.6 755.6 - S 54 35 35 789.6 754.6 -
N 55 39 37.8 796.6 757.6 - S 655 35 790.5 790.5 -
N 56 39 37.8 796.6 757.6 - S 656 35 790.37 | 790.37 -
N 57 35 35.2 792.6 757.6 - S 57 35.4 790.18 | 790.18 -
N 58 35 35 790 755 - S 58 35.4 791.33 | 791.33 -
N 59 35 35.1 792.3 757.3 - S 59 25.2 781.68 | 781.68 6"
N 60 35 35 792.3 757.3 - S 60 25.3 781.6 781.6 -
N 61 35 35.2 791.4 756.4 30" S 61 25.5 781.67 | 781.67 -
N 62 35 35.2 791.4 756.4 30" S 62 25 778.04 | 778.04 -
N 63 35 35 790.9 755.9 - S 63 25.2 778.1 778.1 -
N 64 35 35.2 791.5 756.5 - S 64 25.3 786.68 | 786.68 -
N 65 35 34.9 791.5 756.5 24" S 65 25.3 785.97 | 785.97 -
N 66 35 34.9 791.5 756.5 24"
N 67 35 35.2 793.7 758.7 -




BB Dam Removal - TDS Sheet Summary

3310120011
N 68 35 35.2 791.3 756.3 - H 1 32.4 0
N 69 35 35 791.3 756.3 - H 2 32.4 0
N 70 35 35.2 791.3 756.3 - H 3 39.4 0
N 71 35 35.5 792 757 - H 4 39.4 0
N 72 35 35.5 792 757 - H 5 38.3 0
N 73 29 781.7 752.7 - H 6 37.5 0
N 74 29 781.7 752.7 - H 7 38.7 0
N 75 25 25 781.7 756.7 -
N 76 25 25.6 782.8 757.8 -
N 77 25 25.6 782.4 757.4 - 1 35.2 0
N 78 25 25.2 782.1 757.1 - 2 35.2 0
N 79 25 25.2 781.5 756.5 -
N 80 25 25.4 781.9 756.9 -
N 81 25 25.5 781.9 756.9 -
N 82 25 25.1 780.9 755.9 -
N 83 25 25.2 780.9 755.9 -
N 84 25 25.2 780.6 755.6 -
N 85 25 25.2 780.6 755.6 -




Appendix | — TDS Failure Investigation Daily Logs



AMEC Project No. 3310120011

TDS FACT SHEET

Time and Date:10/19/12
What company: AMEC & Molon

Employees: Jason Grahn, Al McDonald, Chris Kelly, Greg Needholm,
Chris Holton, Brian Paroskie

South Logs removed: 0
North logs removed: 14

How many sheets removed: North Wall Sheets1 through 12, Head
Wall 1 through 7 and Core Wall 1 through 2

What Sheet Numbers Were Removed: N1, N2, N3, N4, N5, N6, N7,
N8, N9, N10, N11, N12, H1, H2, H3, H4, H5, H6, H7, C1, C2

. Lengths Of Sheeting Removed: N1 39.0’, N2 39.5’, N3 39.5’, N4
39.5, N5 39.2’, N6 39.2", N7 38.7°, N8 38.7°, N9 39.2", N10 39.2’, N11
39.5', N12 39.5", H1 32.4’, H2 32.4’, H3 39.4’, H4 39.4’, H5 38.3’, H6
37.5,H7 38.7,C1 35.2", C2 35.2

How deep are the scour holes in Eastside of concrete pad:
Estimated at 6’ with DLR Rod

How deep are the scour holes in Westside of concrete pad: Not
Checked

What debris has been removed: Crane Mat (2)
TDS photos: Photos and Viedo


joseph.caryl
Text Box
AMEC Project No. 3310120011


TDS FACT SHEET

Time and Date:10/20/12
What company: AMEC & Molon

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,
Brian Paroskie

South Logs removed: 14

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: O
Lengths Of Sheeting Removed: NA

How deep are the scour holes in Eastside of concrete pad:
Estimated at 6’ with DLR Rod

How deep are the scour holes in Westside of concrete pad: Not
Checked

What debris has been removed: NA
TDS photos: Photos

Stop logs removed from south set, area was cleaned up and
equipment moved, one sand bag was placed.



TDS FACT SHEET

Time and Date:10/22/12

What company: AMEC & Molon

Employees: Jason Grahn, Mike Walton, Al McDonald, Jason Spoor
South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: O

Lengths Of Sheeting Removed: NA

How deep are the scour holes in Eastside of concrete pad: Scour
holes surveyed with instrument and DLR Rod

How deep are the scour holes in Westside of concrete pad: Scour
holes surveyed with instrument and DLR Rod

What debris has been removed: NA
TDS photos: Photos

Scour holes and sheet pile toe evaluated with DLR rod and
instrument. Survey completed with assistance of Gourdie Fraser.
Sand bags continue to slide on North side of structure intake and will
need to be maintained.



TDS FACT SHEET

Time and Date:10/25/12

What company: AMEC & Molon

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton
South Logs removed: 5

North logs removed: 5

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

How deep are the scour holes in Eastside of concrete pad: Placed
five bulk sand bags in East scour hole.

How deep are the scour holes in Westside of concrete pad: Placed
one bulk bags in West scour hole — hole was sanded/silted in when
stop logs were removed.

What debris has been removed: Wooded debris and timbers.
TDS photos: Photos and Video

Started placing bulk bags on south wall of intake side of tds structure.



TDS FACT SHEET

Time and Date:10/26/12
What company: AMEC & Molon

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,
Al McDonald

South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

How deep are the scour holes in Eastside of concrete pad:
How deep are the scour holes in Westside of concrete pad:
What debris has been removed: Wooded debris and timbers.
TDS photos: Photos and Video

Placed bulk bags on south wall of intake side of tds structure. Started
sheeting wing walls for intake side of tds.



TDS FACT SHEET

Time and Date:10/27/12
What company: AMEC & Molon

Employees: Jason Grahn, Chris Kelly, Brian Paroskie, Chris Holton,
Adam Walton

South Logs removed: 0

North logs removed: 0

How many sheets removed: 2

What Sheet Numbers Were Removed: N-13 & N-14
Lengths Of Sheeting Removed: NA

How deep are the scour holes in Eastside of concrete pad: Concrete
slab depth below water 3.5’, aggregate in east scour hole 4.5’ below
water level.

How deep are the scour holes in Westside of concrete pad:
What debris has been removed:
TDS photos: Photos and Video

Placed bulk bags on south wall of intake side of tds structure.
Completed north wing wall to structure, pulled last remaining sheets
from old wing wall. Started sheeting south wing wall.



TDS FACT SHEET

Time and Date:12/10/12
What company: AMEC (Jason Grahn)

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,
Brian Paroski, Nick Walton

How many sheets removed: 32

What Sheet Numbers Were Removed:

Temp Sheets South Wing Walll

TS-1 25.5 TS-2 25.5’ TS-3 29.5’
TS-4 29.5 TS-5 28.0° TS-6 28.0°
TS-7 25.2° TS-8 25.2° TS-9 25.0°
TS-10 25.00 TS-11 25.4 TS-12 25.4
TS-13 25.7 TS-14 25.7 TS-15 25.00
TS-16 25.2 TS-17 29.8’ TS-18 29.8’
Temp Sheets North Wing Wall

TN-1 30.0’ TN-2 30.0° TN-3 30.0°
TN-4 30.0° TN-5 27.3 TN-6 27.3
TN-7 28.9’ TN-8 28.9’ TN-9 30.2’
TN-10 30.2° TN-11 30.2° TN-12 30.2°
TN-13 30.1 TN-14 30.1

Removed Upper Whaler North Walll

TDS photos: Photos and Video



Time and Date:12/11/12
What company: AMEC (Jason Grahn)

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,

Brian Paroski, Nick Walton

How many sheets removed: 16

TDS FACT SHEET

What Sheet Numbers Were Removed:

North Wall Sheets

N-15 40.5’
N-16 40.3’
N-17 34.5’
N-18 35.9’
N-19 36.2’
N-20 34.8’
N-21 58.5’
N-22 58.5’
N-23 58.5’
N-24 58.1
N-25 58.6
N-26 58.9’
N-27 58.1
N-28 58.6’
N-29 58.6’
N-30 57.3

H-Pile North 29.3’

Clay Return 48”
Clay Return 36”
Clay Return 50”
Clay Return 50”
Clay Return 52”
Clay Return 52”
Clay Return 52”
Clay Return 48”
Clay Return 50”
Clay Return 84"
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA

® TDS photos: Photos and Video

Concrete Return

No Damage
No Damage
No Damage
No Damage
No Damage
Tip Deflection 1’

Tip Damage Interlock Rolled

Tip Damage Split
No Damage
No Damage
No Damage
No Damage
Tip Damage
Tip Bent

No Damage
No Damage

Tip Damage



TDS FACT SHEET

Time and Date:12/12/12

What company: AMEC (Jason Grahn)

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,

Brian Paroski, Nick Walton

How many sheets removed: 15

What Sheet Numbers Were Removed:

North Wall Sheets

N-31 58.2’ Clay Return NA
N-32 58.6’ Clay Return 60”
N-33 44.4 Clay Return NA
N-34 44.2° Clay Return 42”
N-35 44.4’ Clay Return 52”
N-36 44.3’ Clay Return 50”
N-37 45.2’ Clay Return 60”
N-38 45.2’ Clay Return NA
N-39 45.3 Clay Return 42”
N-40 44.3 Clay Return 24"
N-41 45.0’ Clay Return 24"
N-42 44.4° Clay Return 12"
N-43 44.0° Clay Return 42"
N-44 45.1 Clay Return 40"
N-45 45.4 Clay Return 48"

® TDS photos: Photos and Video

Removed Whalers South Wall

No Damage

No Damage

Bottom 10’ Sheet Twisted
No Damage

Bottom 5’ Twisted

No Damage

No Damage

No Damage

Bottom 4’ Twisted

No Damage

No Damage

No Damage

Tip Damage

Bottom 3’ Twisted Decluched 18"
Bottom 2’ Twisted/Deflected



Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,

TDS FACT SHEET

Time and Date:12/14/12
What company: AMEC (Jason Grahn)

Brian Paroski, Nick Walton

How many sheets removed: 42

What Sheet Numbers Were Removed:

S-65 25.3’
S-64 25.3
S-63 25.2
S-62 25.0°
S-61 25.5°
S-60 25.3’
S-59 25.2
N-85 25.2
N-84 25.2’
N-83 25.2’
N-82 25.1
N-81 25.5’
N-80 25.4°
N-79 25.2’
N-78 25.2’
N-77 25.6'
N-76 25.6'
N-75 25.0°
N-72 35.5
N-71 35.5
S-58 35.4’
S-57 35.4°
S-56 35.0°
S-55 35.0°
S-54 35.0°
S-53 35.0°
S-52 35.4’

Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage



S-51 35.4°
S-50 35.1°
S-49 35.0
S-48 35.4°
S-47 35.4’
N-70 35.2’
N-69 35.0’
N-68 35.2’
N-67 35.2
N-66 34.9'
N-65 34.9’
N-64 35.2’
N-63 35.0’
N-62 35.2’
N-65 35.2’

Clay Return NA
Clay Return NA
Clay Return NA
Clay Return 24"
Clay Return 24"
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return 24"
Clay Return 24"
Clay Return NA
Clay Return NA
Clay Return 30”
Clay Return 30”

TDS photos: Photos and Video

Sheets N-74 and N-73 left in place as they could not be removed at

this time.

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage



Time and Date:12/17/12
What company: AMEC (Jason Grahn)

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton,

Brian Paroski, Nick Walton

How many sheets removed: 32

TDS FACT SHEET

What Sheet Numbers Were Removed:

S-1 58.2°
S-2 58.4
S-3 58.4
S-4 58.3
S-5 58.8
S-6 58.6
S-7 58.6’
S-8 59.%
S-9 58.1
S-10 59.1°
S-11 59.0°
S-12 59.5°
S-13 58.8’
S-14 58.7
S-15 57.0°
S-16 57.2°
S-17 59.4°
S-18 58.3'
S-19 58.4°
S-20 58.7
S-21 58.1
S-22 58.8’
S-23 59.4’
S-24 59.5
S-25 45.7
S-26 45.9
S-27 58.8’

Clay Return NA
Clay Return NA
Clay Return 36”
Clay Return NA
Clay Return 44~
Clay Return 48”
Clay Return 42"
Clay Return NA
Clay Return 40”
Clay Return 18”
Clay Return 24”
Clay Return 24"
Clay Return 34"
Clay Return 12"
Clay Return NA
Clay Return 28"
Clay Return 60"
Clay Return 12~
Clay Return 24"
Clay Return 12~
Clay Return 18”
Clay Return 58”
Clay Return 60”
Clay Return NA
Clay Return 60"
Clay Return NA
Clay Return NA

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage

Bottom 2’ Bent — Interlock Torn

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
Bottom 1’ Bent
No Damage
No Damage
Bottom 1.5’ Bent
Bottom 1’ Bent

Bottom 3’ Bent/Torn/Declutched
Sheered Interlock 10’ Up From Tip

No Damage
No Damage



S-28 58.9’ Clay Return 48"

S-29 59.1 Clay Return 50”
S-30 59.0° Clay Return NA
S-31 58.0° Clay Return NA
S-32 58.0° Clay Return NA

H-Pile South 28.7’ No Return

® TDS photos: Photos and Video

No Damage
No Damage
No Damage
Bottom 3’ Curled/Split/Declutched
No Damage
No Damage



TDS FACT SHEET

Time and Date:12/18/12

What company: AMEC (Clayton Boyinton)

Employees: Clayton Boyinton, Chris Kelly, Greg Needholm, Chris
Holton, Brian Paroski, Nick Walton

How many sheets removed: 29

What Sheet Numbers Were Removed:

S-33 59.0°
S-34 59.0°
S-35 59.0°
S-36 58.9'
S-37 39.7°
S-38 38.5°
S-39 38.%
S-40 38.6’°
S-41 38.7°
S-42 38.2
S-43 40.1°
S-44 40.1°
S-45 35.4’
S-46 35.4°

N-46 45.3'
N-47 42.5
N-48 42.0°
N-49 38.0°
N-50 37.9’
N-51 38.5’
N-52 39.0°
N-53 38.8’
N-54 38.8’
N-55 37.8’
N-56 37.8’
N-57 35.2°

Clay Return 84"
Clay Return 84"
Clay Return 54~
Clay Return 24"
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA

Clay Return 72"
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA
Clay Return NA

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage

No Damage

Declutched 13’ From Bottom
Declutched 12’ & 13’ From Bottom
Declutched 13’ From Bottom

No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage
No Damage



N-58 35.0’ Clay Return NA No Damage
N-59 35.1° Clay Return NA No Damage
N-50 35.0° Clay Return NA No Damage

® Sheets N-73 and N-74 Cut Off 3' Below Ground Level
® TDS photos: Photos and Video



TDS FACT SHEET

Time and Date:12/3/12

What company: AMEC, Molon & Oversight Group

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton
South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

Removed cat-walk, lower struts and H-pile support from TDS.

Cored nine holes through concrete slab in TDS structure.
O Core #1 slab 14", void 34”, DLR refusal 9'6”
O Core #2 slab 13", void 33.5”, DLR refusal 8’8"
O Core #3 slab 117, void 34", DLR refusal 9'8”
O Core #4 slab 12", void 33", DLR refusal 9'11”
O Core #5 slab 12.25”, void 36", DLR refusal 9'4”
O Core #6 slab 20", void 38.5”, DLR refusal 11'10”

O Core #7 slab 18", void 39”, DLR refusal 11’ (slab was cracked
throughout core)

O Core #8 slab 197, void 45”, DLR refusal 10’
O Core #9 slab 11", void 39”, DLR refusal 11’

DLR readings along West side of slab 9’3" through 9'.

GFA on-site to survey core hole locations and proposed soil boring
locations. Also surveyed top of sheet elevation of South wall sheets
S-55 through S-65.

TDS photos: Photos and Video



TDS FACT SHEET

Time and Date:12/4/12

What company: AMEC, Molon & Oversight Group

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton
South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

Removed H-pile support from TDS for center of stop logs.
H-pile was 12’ in length and when removed there was 6” of clay
embedded on end.
Soil borings through TDS concrete slab.
O Boring S-3 at Core #3 location hard clay at 12.5’
Elevation of clay at 754.00

Removed slab from TDS and inspected bottom of slab once
removed.

TDS photos: Photos and Video



TDS FACT SHEET

Time and Date:12/5/12

What company: AMEC, Molon & Oversight Group

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton
Subcontracted driller RAU

South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

Removed upper strut from fore-bay TDS

Soil Borings four were completed.
O GB-10 hard clay at 13.5' at elevation 755.69
O GB-12 hard clay at 13’ at elevation 756.16
O GB-11 hard clay at 13.2’ at elevation 755.69
O GB-7 hard clay at 13.25’ at elevation 755.64

TDS photos: Photos and Video



TDS FACT SHEET

Time and Date:12/6/12

What company: AMEC, Molon & Oversight Group

Employees: Jason Grahn, Chris Kelly, Greg Needholm, Chris Holton
Subcontracted driller RAU

South Logs removed: 0

North logs removed: 0

How many sheets removed: 0

What Sheet Numbers Were Removed: NA

Lengths Of Sheeting Removed: NA

Soil Borings six were completed.
O GB-13 hard clay at 12.2’ at elevation 755.78
O GB-14 hard clay at 9.25’ at elevation 758.38
O GB-15 hard clay at 13.5’ at elevation 756.25
O GB-16 hard clay at 12.8’ at elevation 755.70
O GB-17 hard clay at 11.8’ at elevation 756.80
O GB-18 hard clay at 12.5' at elevation 755.69

Test pit scour hole through fore-bay for relic sheeting. Excavated
down to elevation 760 from know sheeting to the West to the relic
sheets to the East. No other sheets were located

TDS photos: Photos and Video
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