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EVALUATION OF SUBSIDENCE
CONSUMERS POWER COMPANY |

MIDLAND NUCLEAR POWER PLAhT
UNITS 1 AND 2

INTRODUCTION

This report presents the results of a study conducted ~to evaluate I

the effect, if any, of surface subsidence on the area of Consumers Power '

Company's Midland Nuclear Power Plant, Units 1 and 2 as a result of:

1. Solution mining of salt in the Detroit River Group

at a depth of about 4100 feet.

2. Future solution mining of salt in the Salina. Group

at a depth of about G000 feet. I

3. Extraction of brine from the Sylvania Sandstone at

a depth of 5100 feet.

Data on the geology of the site, location and production of the

salt and brine wells, and the use of wells to reinject waste brine back into

the rock strata are presented. The effects of each well type on suLsurface

conditions and resultant surface movements are discussed in light of current

rock mechanics and petroleum engineering theory.

This study was authorized by Bechtel Corporation, San Francisco,

California.
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2. |

SITE LOCATION AND TOPOGRAPHY

The site of the Midland Nuclear Power Plant is located about

one mile south of the city of Midland, in Midland County, Michigan. The

topography as shown on Figure 1 is generally flat and the ground surface

elevation varies from a low of 590 feet at the Tittabawassee River to eleva-

tion 635 about 12 miles south of the site. The proposed plant is located
,

along the Tittabawassee River near the Dow Chemical Company's salt and brine

well fields.

,
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3.

GEOLOGY

,

Midland County is located in an area which contains thick
l

deposits of glacial drift. These materials are composed of clay, silt,

sand, and gravel. The glacial deposits vary in thickness from 250 feet

to 350 feet in the vicinity of the plant. Ground water is found in thin

(5-10 feet) lenticular sands which occur in the surficial deposits up to

50 feet below the ground surface. Artesian waters have been reported

in the deep glacial sand and gravels overlying the top of rock.

Underlying the glacial soils are sedimentary rock strata ranging

in age from Pennsylvanian to Cambrian and having a total thickness of

approximately 19,000 feet. The rock surface is composed of the P nnsylvanian
$

age Saginaw Formation. A generalized geologic section is shown on Figure 2.

Salt beds are first encountered in the Devonian age Detroit

River Group at a depth of about 4100 feet. The salt occurs as thin beds

separated by thicker layers of dolomite, anhydrite, and limestone in a

sone approximately 200 feet thick.

Brine is extracted drom the Devonian Sylvania Sandstone at
*

a depth of 5100 feet. Bromine and iodine are extracted from the brine

before it is reinjected back into the Sylvania.

The next salt zone of commercial importance occurs in the Silurian

age rocks of the Salina Group. Aggregate salt thicknesses of up to 1500
>

feet occur in this group. However, according to the records of the Dow

Chemical Company, the greatest salt thickness (400 feet) occurs at .a depth of

'
.
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7700 feet. Very limited mining of the Salina salt has occurred in the

Midland area.

Detailed information on the solution mining of the Detroit

River Group salt beds and brine extraction from the Sylvania Sandstone

are given in the Wells section of this report.

Structural Geology

Midland County is located in the central portion of the Michigan

Basin, a structural feature in which the bedrock dips towards the center.

Figure 3 shows the location of Midland County in the Michigan Basin by

structure contours on the basal dolomite of the Detroit River Group. The

' rock strata display a gentle dip of 50-100 feet per mile No faults have.

been indicated by the extensive drilling of deep wells in the Midlhnd area.

One fault has been suggested about 55 miles from the site but its presence

has not been generally accepted.
.

Clacial Deposits

The proposed. power plant site is underlain by glacial deposits

of Pleistocene age varying in thickness from 250 to 350 feet. The glacial
!

-

'

material is composed of clay, silt, sand, gravel and boulders, and has

been subdivided into four zones based on test borings drilled at the site.

The four zones as classified by others are:

(a) An upper layer of brown sand which has a maximum

thickness of 40 feet.

(b) An extremely c'ompact blue gray clay having a

maximum thickness of 190 feet.
.

(c) .A fine grained brown sand to sandy gravel which

underlies the blue gray clay. This stratum ranges

_ -SB5 Don 13 . .
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in thickness from 30 to 45 feet and contains

water under artesian pressure.

(d) White sand and gravel having a maximum thickness ,

of 85 feet. The ground water in this zone is

also under artesian pressure.

Stratiaraohv

Rock strata of interest in this study are of ?ennsylvanian,

Mississippian, Devonian, and Silurian age. A generalized geologic section

is shown in Figure 4, and is summarized as follows.

Pennsylvanian System

Saginaw Formation - Composed mainly of shales and sandstones

it varies in thickness from 380 to 510 feet. I

! Mississippian Svstem

Includes the Bayport-Michigan, Marshall, Coldwater, Sunbury,

Berea-Bedford, and Antrim Formations consisting mainly of .,

limestone, sandstone, and shale. The total thickness of

Mississippian age strata varies from 2150 to 2250 feet. *

Devonian System

Contains the Traverse Group, Rodger City-Dundee Formations,
|

!

Detroit River Group, Sylvania and Bois Blanc Formations I

which are composed mainly of limestone, shale, dolomite

sandstone, and salt. The Devonian age strata are about 2500

feet thick. Salt is' solution mined from a 200 foot zone in the
!

upper portion of the Detroit River Group. Brine is extracted
i

.

from the underlying Sylvania Sandstone.

.

SB500c14.
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Silurian System
,

Includes the Bass Island, Salina and Niagaran Groups

which are composed mainly of dolomite. Only one well

near the plant has penetrated into the Silurian strata

and it was drilled into the salt deposits of the Salina

Group.
>

1 Salt Beds

The salt beds which are solution mined by the Dow Chemical

Company occur in an interval 4100 to 4300 feet below the ground surface.

: As many as eleven individual salt beds occur in this 200-foot zone.
|
.i The salt is interbedded with anhydrite, dolomite, and limestone and has

a total aggregate thickness of from 33 to 63 feet and averages abdue 50

feet. Table 1 indicates the production zone in salt wells located within

two and one-half mile radius of the plant. Figure 5 is a portion of the

log from the Dow Chemical Company Salt Well 10, showing the relationship. .,

and distribution of the salt to the interbedded anhydrite, dolomite, and
'limestone.

,

.
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WELLS

Figure 6 shows the locations of deep wells within a two and

one-half mile radius of the proposed nuclear plant site. These include:

(a) 30 wells for solution mining of salt, six of

which have been abandoned and plugged.

(b) 19 wells which extract connate water (brine) from

the Sylvania Sandstone.

(c) 12 disposal wells - five of which inject waste

brine into the Dundee Formation at a depth of

about 3800 feet while the remaining seven rein-

ject waste brine into the Sylvania 3andstone at
I

a depth of about 5100 feet.

Only Salt Wells 10 and 17 are located within 1000 feet of the proposed

nuclear plant. The Dow Chemical Company operates the only deep wells within

several miles of the plant. There are no gas or oil wells in the vicinity.
-

Salt Solution Mining

Salt solution mining is conducted by pumping fresh water through

,
wells into the salt strata of the Detroit River Group. The salt solution

!

| which forms is then brought to the surface. Of the 30 wells used for salt

solution mining, all but Well 8 produce from the Detroit River Group salt

| beds located at a depth of about 4100 feet beneath the ground surface. Well
!

8, having a total depth of 8600 feet, was used to extract salt from the

Salina Group at a depth of 7f00 to 8550 feet. The logs of Salt Wells 1-27
|

are contained in Appendix A. Table 2 summarizes pertinent information fpr

each well, such as: the date drilled, elevation, depth to and elevation of

sg50001s
'

.6



-~ .
.

,
'

l

-,. |

|
'

G E N E R A L A N A LYTI C S, I N C. '

|

8.

top of rock, depths to the top and bottom of the horizon containing salt,
,

aggregate thickness of salt, total depth of the well, depth to bottom of

casing, and well status. Table 3 contains details on the number of salt

beds encountered in each well and their thickness. There are generally

seven or more beds of salt in a 200-foot interval which are mined in t:.e

Detroit River Group. The thickness of the beds varies from 1 to 20

feet with an average thickness of about 5 feet. In the Detroit River salt

beds, the overburden pressure, assuming 1.0 psi per foot of depth, is

approximately 4100 psi, and the hydrostatic pressure is approximately 1900

psi, assuming 0.46 psi per foot of depth. The temperature is ?050F.-

Older wells (Numbers 1 through 20) were generall c. orated as

single units and well spacing was relatively wide to avoie utelo/inglarge

cavities which could result in subsidence of the ground surface. Mini =um !

spacing of these walls is more than 1000 feet except for Wells 12 and 15

(370 feet) which were interconnected in 1960, and Wells 19 and 20 (648 feet) .
' ' '

Recent practice is to develop well pairs (Numbers 21 through 30) which I

i

are located 300 feet apart and worked to form an interconnection by dissolving

the salt. Once interconnection is acheived, the two wells are operated as

a single unit. Both bottom and top injection have been used at variousi

times in the same well. Bottom injection involves the pumping of fresh

I water through a central well tubing and the extraction of the dissolved
;

i !
'

salt through the annulus between the tubing and the bottom string of casing |

as shown schematically in Figure 7. Top injection is the reverse of this

operation; that is, fresh water is sent down the casing and the resulting
..

.

salt solution is brought up the inner tubing. Where two wells are inter-

connected, they are operated as a unit as indicated in Figure 8..~ Fresh

SB500017.
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water is pumped down one well and the salt solution extracted from the
1

other well. This operation is reversed at various times. !
!

As indicated on Figure 6, seven of the wells, Nos. 1, 2, 3, 4,

5, 8, and 10 have been abandoned and plugged. Wells 6 and 9 are shut
.

down and no longer used. Wells 7,11,12,13,14,15,19, and 20 are on a
.

standby basis. A standby well is one in which the cavity, due to salt

solutioning, is nearly as large as can be economically developed and the

well is operated only in emergency situations such as when other operating

wells are shut down for repairs and production is required for a few days.

It is understood that Well 17 has been abandoned and will be plugged. Wells

16 and 18 are only used intermittently. Future production will be mainly

from Wells 21 through 30.
#

Dow Chemical Company has kept records of the amount of water

injected and salt removed by solution mining from each well. The age of

each well and its materials balance, that is the amount of salt dissolved

and extracted from aach well, is given in Table 4. Independent field and

laboratory checks on the computed volume of salt removed using a materials

' balance agree within 10 per cent.22,36 Also, although the total thickness

of the various salt beds averages about 50 feet, Dow's experience indicates

2that only 25 feet is removed. Bays substantiates this by indicating that

in many operations the open cavity at the top of a 200-foot salt bed rarely
|

exceeds 20 to 25 feet. Using this height, the quantity of the salt extracted

from each well, and assuming A cylindrical cavity, (a valid assumption where

bottom injection is used)s,36,45 the diameter of the cavity around each
-

.

SB60001s
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well has been estimated. The estimated cavity diameter is also given

in Table 4 and shown in plan on Figure 9. Using a 25-foot height of

cylinder results in a realistic estimate of the cavity diameter. Assuming

a height of cylinder equal to the average total, 50 feet of salt in the

mined section'results in a cavity having a diameter substantially less ~

; than that for the 25-foot height. Generally, the time to connect adjacent

well pairs by solutioning has verified Dov's calculations of cavity size.
>

Dow obtains about 10 per cent of the salt present within the mined area.

This is consistent with other solution mining operations which recover 8

to 15 per cent of the salt in place.2

| It is possible to ascertain what wells are interconnected by

variations in pressure during pumping operations. The interconnedtions

batween salt wells are also indicated on Figure 9. Hydraulic fracturing to

develop interconnectious has been used to connect Wells 12 and 15. All

other interconnections shown on Figure 9 are due to dissolution of the

salt. Wells 7,11,16; 18,19, and 20 are all interconnected. However,

it appears that the interconnections do not occur in the same salt bed
.

-

as they are not continucos between more than two wells. This is reasonable

due to the large number of thin salt beds which are present in the Detroit

River Group.
;

Brine Extraction and Iniection

As indicated above, nineteen wells which extract brine (connate

water) from the Sylvania Sandstone at a depth of about 5100 feet are

located within a 2-1/2 mile radius of the plant. In most geologic environ-

ments where fresh water overlies saline water (brine), little or no mixing

SR600013
'
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and little dilution of the brine occurs. The chemistry of most brines

cannot be attributed to the leaching of salt beds and, therefore, brines

in confined reservoir rocks are thought to be the product of the concentra-
;

tion of ancient sea waters (connate water) which were trapped in the sedi-

ments upon deposition.14

There are also 12 disposal wells, seven (Wells 7, 8, 9, 10, 20,

21, and 22) of which reinject processed brine into the Sylvanta Sandstone

and five (Wells 1, 2, 3, 4, and 15) which inject brine into the Dundee

Formation at a depth of about 3850 feet. The logs of Wells 1, 3, 7, 28,

29, and 30, which extract brine from the Sylvania Formation are contained

in Appendix B. Logs of disposal wells which are representative of wells
4

Iinto the Sylvania Sandstone (Disposal Well 8) and Dundee Fromation (Disposal
|

| Well 1) respectively, are contained in Appendix C.

It is understood that upon initiation of brine extraction from the

Sylvania Scudstone in 1938, the static level of the brine was at the ground .,

surface (approximately' elevation 600). By 1950, the reservoir static level

fell about 2500 feet below the ground surface. Since 1950, reinjecting the

processed brine into the Sylvania Sandstone for disposal purposee has raised*

the static level to about 1000 feet below the surface.

The Sylvania Sandstone, a fine to medium grain quartzose rock,

is relatively flat lying with its top at a depth of about 5000 feet and

bottom at a depth of about 5150 feet. Although it has a total thickness of,

approximately 150 feet, only 'about 70 feet of the sandstone has effectives
.

perccity and permeability. The porosity of these zones varies between 12 .

and 15 per cent and the average permeability is 70 millidarcies. The

Sylvania Sandstone occurs in an area about 150 miles long and 50 mil:s wide

____ : __ seSoon.n b)'
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and pinches out in all directions from Midland which is near the center

of the Michigan Basin. The local brine operations in the Midland area |

.
cover an area of about 26 miles by 16 miles. Dow plans to continue

.

reinjecting brine and maintaining the static level about 1000 feet below

the ground surface.
.

The Dundee brine disposal reservoir is generally a thin, 10-20

feet, porous zone which occurs in a dolomite. However, occasionally the,

porous zone will increase in thickness to 100 feet. Prior to initiation

of brine disposal in the Dundee, the static fluid level was about 650
l to 750 below the ground surface. Disposal of brine into this formation

has raised the static level to 400 to 500 feet below the ground surface.
#It is anticipated by Dow that there will be no future significant increase,

of the static fluid level in the Dundee waste brine reservoir.

The cap rock above the Sylvania Sandstone is the massive limestone,

dolomite and anhydrite section of the basal Detroit River Group which is *
,

approximately 1000 feet thick. The permeability of this section is effectively,

An indication of the low permeability is that in the open hole com-zero.

plation of wells to the Sylvania Sandstone using cable tools, Dow has had

to add water to remove the drill cuttings in the' cap rock. In addition, the

different initial static levels in the Sylvania Sandstone and the Dundee

Formation are indicative of the lack of interconnection'betwean these -

two reservoirs through the Detroit River Group. Querio and Hultin,36
!

in reporting on the development of an ethylene storage cavity in the Detroit
j

River salt beds north of Midland, estimated no loss of gas based on
-

.
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permeability and pressure tests. This has been verified by operations

since 1959.
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{
! SURFACE EFFECT OF BRINE WELLS

!
The nature of the rock-interstitial fluid system is a critical

factor in determining the order of magnitude of settlement in an area !

where there is a substantial withdrawal of fluids from reserovir rocks. In

areas of incompetent clastic rocks, generally of Cenozoic Age such as

make up the oil fields in California and the Gulf Coast Region of Louisiana

and Texas, fluid (oil, gas, and water) withdrawals from petroleum reservoirs

in which abnormally high formation pressures exist have resulted in sub-

stantial amounts of subsidence. Subsidences of up to 29 feet have occurred

in Long Beach, California," and in excess of three feet in the Calveston

Bay area of Texas.10 In both areas, the interstitial fluids carrz a large
part of the overburden pressure. The extraction of the fluids causes a

reduction of pore pre =sure resulting in the consolidation of the reservoir

rock and settlement of the ground surface. In Long Beach, California, con-
,solidation has been halted by recharge of salt water into the reservoir

rocks. However, the rock strata and reservoirs from which fluids are ex-

tracted in these areas are different from those underlying the proposed {
nuclear power plant site. !

.The competent Paleozoic Age reservoir rocks of the central United

States, including the Dundee Formation and the Sylvania Sandstone, generally

have normal or lower than normal formation pressures. Elastic or semi-
4

elastic deformation of these,well-cemented reservoir rock occurs rather. than

consolidation upon withdrawal of the interstitial fluids.

The pressure relationships for the two brine reservoirs under
,

consideration, the Dundee Formation and the Sylvania Sandstone which

SB50nnm
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respectively, overlie and underlie the Detroit River Group (see Figure 4),

were presented in the previcus section. Briefly, the injection of waste

brine into the Dundee Formation has raised the static fluid level from

about 700 feet to about 450 feet below the ground surface. The static

fluid level in the Sylvania Sandstone has varied from the ground surface in

1938 to a level 2500 feet below the surface prior to the initiation of in-

jection of waste brine back into the reservoir in 1950. The reinjection of

brine has raised the static fluid level to about 1000 feet below the ground

surface. Dow Chemical Con:pany's reservoir engineers are of the opinion that

the static fluid levels are stabilized in the Dundee Formation and Sylvania

Sandstone brine reservoirs under current production rates and will not

#change significantly even after the wells are abandoned.

Pressure Relationshios

Pressures exerted in any rock mass within the uppermost ten miles

of the earth's crust may be resolved into two or three components: (1) the
*

total overburden pressure caused by the weight of the materials overlying

any particular depth point in the earth, (2) the formation pressure which is

the pressure of the fluids (oil, gas, water) which exist in pores of the

rock, and (3) tectonically exerted pressures which may exert directionally

oriented stresses within the rock mass.

Tectonic stresses do not appear to be a major f actor in the

Michigan Basin as it has been a stable area for a considerable leagth of

geologic time. The isostatic adjustments following the Pleistocene glacia-

| tions probably have not materially affected the stress conditions of the
t -

.

rocks.

sgT00024.
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Overburden pressures are caused by the weight of the mineral

matter and the fluids contained in the pores of the rocks overlying a point

in the earth. Assuming a specific gravity of the average rock forming

minerals of 2.7 (quartz = 2.65, calcite - 2.72, dolomite = 2.85, clay |

1

minerals group = 2.70) an average rock porosity of 10 per cent and an

average fluid specific gravity of 1.07, a pressure gradient of about 1.1

psi per foot of depth may be calculated. Field measurements in oil wells

have generally yielded pressures of nearly 1.0 psi per foot of depth. Due

to the variable nature of the rock strata and the lack of precise data on

this subject, an overburden pressure of 1.0 psi per foot of depth is

generally used in rock mechanics and petroleum reservoir engineering calcu-

lations. Therefore, the total overburden pressure on the Sylvania Sandstone

is approximately 5100 psi. The total overburden pressure in the Dundee

Formation vaste brine reservoir at a depth of 3850 feet is approximately

3850 psi.

* Formation pressures within reservoir rocks are classified as.

normal or abnormal depending upon their relationship to a hydrostatic head

of water extending from the point in the rock mass to the top of the ground

water table. Abnormally high formation pressures indicate a condition
| where the fluids within the pore spaces are considerably in excess of the

product of the fluid density and the head measured from the water table.

| Abnormally low formation pressures occur when the pore warer pressures

! are lower than that of a column of fresh water extending to the ground
i

water table. Both abnormally high and low formation pressures are the result

of impermeable rock strata overlying porous and permeable reservoir rocks.

se5anogg
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|

Fresh water yields a pressure gradient of 0.43 psi per foot of depth

and saline (100,000 ppa dissolved solids - density approximately 1.07)

waters of the Gulf Coast region produce a pressure gradient of 0.46

psi per foot of dopth.25 The brine produced at Midland from the

Sylvania Sandstone has a density of 1.28 which yields a pressure gradient

of 0.55 psi per foot of depth. However, it is believed that a value of
;

0.46 psi per foot would be more representative of the normal formation

pressure gradient in strata of the Midland area.

Utilizing an average depth of 3850 and 5100 feet to the tops of

the Dundee reservoir and the Sylvania Sandstone and an average formation

pressure gradient of 0.46 psi per foot of depth, the average normal' pressures

the tops of these reservoirs has been calculated as approximately 1770at

psi and 2350 psi, respectively, prior to the extraction or injection of any

brine. However, the static head of the Dundee' Formation reservoir, prior

to injection, was about 700 feet below the surface indicating a formation

pressure of only about' 1450 psi *. The static head of the brine in the Sylvania

Sandstone was at the ground surface prior to any extraction which resulted
.

in an average formation pressure of 2810 psi. Although higher than the

calculated normal formation pressure, due to the higher density of the

Sylvania brine (1.28 as compared to the usual interstitial water denstiy of

1.07), this formation pressure should be considered nor=al. Therefore, the

formation pressure in the Dundee reservoir formation was lower than normal|

prior to brine injection and the formation pressure in the Sylvania Sandstone

was ~ normal in~ 1938 prior to any fluid extraction.
.

SB600026 '

'* Assumed - the density of| the interstitial waters in the Dundee Formation is
unknown but a pressure gradient of 0.46 (fluid- densit'y of 1.07) -

)was-used'for. calculations..
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; Reservoir Properties and Surface Movements

The factors in the evaluation of the affect of brine extraction

and injection on the ground surface, and hence, the proposed plant are:
1

1. The nature of the reservoir rock-pore fluid system.
.

2. The elasticity of the reservoir rock.

3. The decline in formation (pore) pressure within the

reservoir.

Changes of the pore fluid pressure within the reservoir result in

a change in the state of stress on the cemented mineral grain framework and

an increase or decrease in the volume of the reservoir rock. Based on the

mineralogy and porosity of the Sylvania Sandstone and the Dundee Formation
,

reservoir rock and the range of pore fluid pressures with time, it is be-

lieved that deformational behavior of these rocks has been entirely elastic

during the operarional history of the brine fields.

Measurements of the elastic constants of indiv. dual minerals are

relatively common in the geological and rock mechanics literature. Less

common ara measurements on the elastic behavior of rocks, and almost all of ~

~

.

! these are on a limited number of relatively isotropic standard rock types,
I

none of which resemble the typical reservoir rock. The literature of petroleum

engineering contains a relatively substantial body of information on the

reduction of porosity in reservoir rocks upon a change in the. stress condi-

tions. Most of the literature is theoretical and .is concerned with the

relationship of (a) the rock ' matrix compressibility to the (b) rock bulk

compressibility and to the (c) pore compressibility.17
.

The rather scanty experimental results obtained from criaxial

'
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testing of rocks indicate that:10,16

1. The total change in bulk rock compressibility is

equal to the change in pore compressibility.

2. Up to porosities of 25 per cent, compressibility

decreases as porosity increases.

3. Compressibilities of consolidated sandstone range

between 1. x 104 to 5. x 10-6 per cent reciprocal

psi or about 1.0 per cent at 8000 differential psi.

Test results on the compressibility of two sandstones relatively

similar to the Sylvania Sandstone are shown in Figure 10. Based on theoreti-

cal studies, Geertsma 17 has established that rock core compressibilities

measured in the laboratory are approximately twice those actuallyloccurring

in confined reservoir conditions.

Based on the Sylvania Sandstone's textural and mineralogical

similarity to the intermediate compressible reservoir rocks, its compressi-
,
.

bility is about 2.5 x 10-6 reciprocal psi.

Assuming a laboratory compressibility for the Sylvania Sandstone

of 2.5 x 10~0 reciprocal psi, a thickness of 100 feet for the reservoir

rack and a pressure differential of 1380 psi corresponding to the lowest
!

static level of 2500 feet below the ground surface in 1950, the maximum

settlement of the site due to elastic distortion of the reservoir rock is

3.4 inches. At the current static level of 1000 feet below the ground sur-

! face-(a pressure differential- of 550 psi), the maximum settlem:nt of the
|

original ground surface is calculated to be a;, proximately 1.4 inches. Using

Geertsma's; data, these values would be halved. yielding actual movem'ents of

58600023 g.
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1.7 and 0.7 inches from the original level in 1950 and 1970, respectively.

These numbers are in agreement with calculations made using the compressi-

bilities measured by Carpenter and Spencer (Figure 10) . Using the same

approach, injection of brine into a 50 foot thick disposal zone in the

Dundee reservoir has resulted in a rise of the ground surface of approxi-

mately 0.3 inches. All of these movements have been of large areal extent

resulting in negligible surface strains.

However, since the static levels in bot? che Dundee reservoir

and the Sylvania Sandstone will undergo no significant change under existing

operating conditions or in the future movement of the ground surface will not

occur due to extraction or injection of brine.
*
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SURFACE EFFECT OF SALT SOLUTION MINING

The Dow Chemical Company operates its salt wells at Midland to

develop a maximum cavity diameter which will not result in significant

subsidence of the ground surface. As indicated in Table 4, the maximum
.

estimated cavity diameter assuming a cylinder with a height of 25 feet is

907 feet at Well 6. Well 17, located nearest to the plant has an estimated

cylindrical cavity diameter of 705 feet. Figure 11 shows this cavity in

relation to the ground surface.

Woodward-Clyde and Associates 49 in a study for the Dow Chemical

Company analyzed an open cavity having a diameter of 636 feet and a height

of 25 feet at a depth of 4222 feet. Faximum movement of the ground surface
I

assuming elastic distortion of the ca.vity was only 0.031 inches. However,

even with a fluid filled cavity, when the cavity diameter reaches a critical

size at a depth of 4200 feet, creep of the salt occurs due to high stress

concentrations at the perimeter of the cavity.42 Although, as indicated by.

Figure 12, creep rates diminish with timel8.37,38.44 and the interbedded

nature of the salt results in a horizontal constraint 29,35 continued opera-

tion of the well and dissolution of the salt results in a diameter (span

length) such that the roof of the cavity collapses. Terzaghi and Richart42

report maximum spans of 600 feet for limestone in natural cavities having

arched roofs.

Types of Subsidence
.

The type and amount of subsidence is centingent on various time-

dependent and time-independent properties of the rock strata as wel.1 as

the stress conditions created by the opening and the method of mining.

'
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Four types of subsidence occur as a result of variations in rock types

and mining methods.8,35 These are:

1. Caving

|2. Chimneying

3. Subsidence plugs

4. Trough subsidence

- Caving results from failures in the rock overlying a mine opening<

so that the failure zone progresses vertically upward until it breaks through

to the surface. Caving occurs in rocks having closely-spaced unbonded

fissures and joints or in weak sedimentary rocks.,

Chimneying is a type of caving that occurs over a relatively small

constant cross-sectional area and progresses rapidly to the ground surface.

Such movements are very unpredictable; however, they generally occur only

over mining operations using the bleck caving method in highly jointed or

| fractured rock.

I"
Subsidence plugs involve a sudden failure of the rock overlying

an unsupported eine opening. With this type movement, there is practically
i

L no expansion of the rock mass so that the vclume of the' surface subsidence
l

l
is approximately equal to the volume of the mine cavity. Subsidence plugs I

normally occur in weakly-consolidated sediments or closely-jointed rock

with decomposed material in the joint planes.,

None of the above three types of movements are possible at the

Midland plant site due to the competent nature of the sedimentary rock strata
-

between the cavities developed by salt solution mining and.the ground surface.
.

-Trough subsidence, which is the most common type, is r.traally

'
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found over coal and potash mines where thin bedded sedimentary rocks pre-

dominate . This type of movement is characterized by roof sag and floor

heave as the width of the mine opening increases until the roof touches

the floor or the roof fractures and falls. Where the roc ! consists of

brittle rocks such as sandstone, limestone, or dolomite, fracture generally

However, bulking of the fallen rock quickly results in fillingoccurs.

of the void and support of the overlying rock strata so that these beds

merely sag forming a subsidence trough.19 Fracture of limestone and dolomite

in block caving operations results in an increase in volume of 30 to 40

per cent. Consolidation under the pressure of the overlying rock strata

reduces this somewhat but still results in a significant voltme increase.

For example, a volume increase of 28 per cent was observed in the ' mining of

material which had caved and were reconsolidated by up to 500 feet of rock

over-burden. Surface movements, if any, occur almost immediately following

subsurface subsidence.35,48 The surface movements normally terminate with

comple'te closure of the mine opening. The amount of movement to be expected

at the ground surface may be estimated from empirical data on trough subsi-
.

dance in the coal fields of England.27,31,46 Although the rock strata in the

Midland area are substantially different from those overlying the English

coal fields, the data has been collected from so many sites and from mines

having a maximum depth of about 2500 feet that it can be used to estimate.

the maximum subsidence which might occur. Based on these conservative

assumptions, a cavity diameter of 700 feet at a depth of 4200 feet casults

in a maximum surface subsidence of 0.7 inches.
.
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Subsidence Experience

The Dow Chemical Company has indicated that the roof of a salt

cavity usually falls when the estinated diameter is about 600 feet. This

collapse of the roof rock seems to occur up to about 100 feet above the

top salt before bulking results in filling of the cavity with competent

blocks of rock up to 10 feet in diameter which in turn support the over-

lying strata. To avoid damaging the casing when the roof rock falls,

normally it is set and cemented with its bottom between a depth of 3950

to 4000 feet, while tha top of salt generally ocents between a depth of 4100
to 4120 feet. Examination of the core from Well 6 between the depths of

i

3671 to 4305 feet revealed the top of salt to lie at a depth of 4111 feet.

Thin bedded dolomite and anhydrite occurs between 4000 and 4100 feet. Above

a depth of 4000 feet, there is about 200 feet of competent, massive strata

consisting predominantly of limestone and dolomite which tends to substantiate

Dow Chemical's observations on the height of caving above their salt cavities.

the only significant subsidence of the ground surface from solution

mining in the Michigan Basin is that which occurred at Windsor, Ontario
'

I in 1954.43 Three levels of salt having an aggregate thickness of 300 feetI

were present between depths of 975 and 1600 feet. Salt solution mining began

in 1902 but development was not intensive until 1922. From 1922 until 1953,

25 wells were used to extract salt. No materials balance was maintained

and eventually the wells were working a single large cavity having an esti-
'

mated form of an inverted con'e with a diameter of 2000 feet and a maximum
height of 150 feet. Movements were first noted in 1948 over an area having

diameter of 2000 feet and culminated in the development of a depressiona '

500 feet in diameter and 25 feet deep. The small amount of rock overburden

%R(Onnw
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and the lack of control on the salt solutioning operation which resulted

in this surface collapse has no relation to the deep, closely controlled
operations at Midland.

Surface Observations

Since 1958, the Dow Chemical Company has conducted observations

of bench marks in the vicinity of their salt wells. The locations of 36

bench marks and a tabulation of the observed movements are presented on

Figure 13. The observed movements are also plotted against time in Figures
14 and 15. As shown, the bench marks exhibit movements varying from an

increase in elevation of about 1.6 inches to a decrease of 1.1 inches.

The Dow Chemical Company estimates the accuracy of their observations to be

plus or minus one inch. Hence,theaccuracyoftheobservationsdsgreater

than the estimated maximum surface movements. However, since roof collapse

and closing of the salt cavities does occur, these obsarvations verify

that the movements at the ground surfaen are small.
.
.
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FUTURE SOLUTION MINING OF SALINA SALT

Well 8, drilled in 1952, is the only well to extract salt from

the Salina Formation within the vicinity of the plant. It was plugged at

the bottom in 1959 and now produces brine from the Sylvania Sandstone. As

indicated in Table 4, the estimated diameter of the cavity developed at

Well 8 is 603 feet.

Plans for future solution mining of the Salina salt are very

indefinite. However, there is no shortage of halite (sodium chloride) and

any work in the Salina would be principally to obtain sylvite (potassium

chloride) which occurs in three zones averaging 15 per cent sylvite and

having a total thickness of 10 feet between depths of 8300 and 840g feet

at Midland. The economics of extracting sylvite from this depth are not

good at this time.

In addition, the Salina For=ation covers about 16,000 square

miles in Michigan and in the Ludington, Michigan, area where Dow Chemical

Company has a plant, the Salina salt occurs at a depth of only 3500 to
_

4000 feet, or about 4000 feet shallower than at Midland. Thus, the Dow

Chemical Company would first work the Ludington area. Even if solution

mining is conducted in the Salina salt at Midland, it would necessarily

he done several miles north of the proposed plant as Dow does not want to

drill and set casing through the previously mined Detroit River Group salt

beds.
.

Hence, future work, if any, in the Salina salt at Midland vill

be well away from the power plant and will have no effect on it.

S800035
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SUMMARY

This study was undertaken to evaluate the effects, if any, of

surface subsidence on the site of the !!idland Nuclear Power Plant, Units

1 and 2 of Consumers Power Company as a result of:

1. Solution mining of salt at a depth of about

4100 feet.

2. Future solution mining of salt at a depth of

about 8000 feet.

3. Extraction of brine from a depth of 5100 feet.

The study shows that the Dow Chemical Company's estimates of

cavity diameter about their sale vells, assuming a cylindrical shape and
height of 25 feet, are realistic. Their experience indicates that whenI

cavities reach a diameter of about 600 feet, failure of the roof occurs.

Bulking of the broken rock prevents the caved zone from extending more

than 100 feet above the top of salt. Observations of surface bench marks

in the salt solution well field over a ten-year period indicate no signifi-.

cant movements. Applying empirical data on trough type subsidence results
-

in a conservative maximum estimate of 0.7 inches subsidence at the ground

surface over the center of a salt solution cavity 700 feet in diameter at
a depth of 4200 feet. This is an upper limit on surface movement and out-

side the projected limits of the cavity at the ground surface (a circle

700 feet in diameter) the movements are much smaller.

Since the Dow Chemical Company would not drill and set casing

through the previously mined Detroit River Group salt beds, fitture solution

mining in the Salina salt at Midland will be well away frem the powe'r plant

and will have no effect on it..
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Extraction of brine from the Sylvania Sandstone and injection

of waste brine into the Sylvania Sandstone and the Dundee Formation have

resulted in a state where formation pressures no longer vary under present

conditions and no significant change is anticipated in the future. Hence,

movenant of the ground surface will not occur due to extraction or injection
of brine.

Respectfully submitted,
General Analvtics. Inc.

Richard E. Gray

Project No. 70-123

March 1970
I,
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TABLE 1

SALT WELL PRODUCTION ZONES *
1

.

Well Depth of Salt Section
No. Elevation Top Bottom Total Depth

1 608 G 4142 4291
_ 4296

2 606.4 G 4135 4215 4299
3 608.2 4145 4285 4295

-

4 605 Est.- 4145 4308 4320
5 610 G 4110 4253 4269
6 606.60 KB 4111 4282 4305
7 615.70 4106 4264 4311

-

8 609.30 KB 4108 4180** 8653
9 623.40 RF 4115.5 4270 4294

10 620 KB 4104 4249 4254,
,

11 621.31 RF 4105 4267.3 4278
12 622.60 RF 4114 4272 4277g
13 617.10 RF 4097.8 4259 4263

'

14 617.63 RF 4105 4264 4271
15 623.52 RF 4118 4276.5 '4277
16 619.78 4089 4252 4257

-

17 614.17 4052 4261 4275
-

18 617.07 RF . 4032 4249 4260
19 619.50 RF 4101 4247 4257
20, 619.97 RF_ 4105 '4253 4263

'

21 620.23 RF 4131 4286 4310
22 620.21 RF 4128 4287 4306
23 624.08 4133.5 4292 4315.5

-

24 623.99 RF 4129.5 4291 4305
25 629.68 4129 4285 4300

-

26 630.23 RF 4131 4287 4300
27 624.07 RF 4127 4284.3 4313
28 624.05 4133 4291 4320

-

29 630.73
'

4130 4296 4305
-

30 635.08 4141.6 4305 4316
-

Notes
*.* Data from the Dow Chemical Company

** Salt Section in Detroit River Group S8600043
G = Ground turface RF = Rotary Floor

.
*
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TABLE 2

SUMMARY OF SALT WELL DATA

.

MCLEV. F TO ELEV- #E 5faful FELI. Q&W F TTW 7 WTim y

h,p
NW Sti 2M SET MNSS N Ca3 M Mle. OR!LLG

RIT MEX FEET FIET RET RIT FEET

I 19ee 500 C 270 '338 9142 431 57 6 30E0 rrrn

2 im -C 3. .= 9,35 42,5 = W =3
-

3 1985 H H M 9145 4285 M M H *

9 1995 H 32 H 4195 428 50 W 4015
*

. 5 1989 613 C H H 9.10 9253 67 W 3000
*

1

6 1950 807 K8 H H #ill 432 08 9305 W MT 00m
4

7 1951 000 IS 250 *253 glos 4309 H 9311 3g57 Stale 87

pjfe 1952 sin KS H H 4108 4100 73 8653 H

9 1955 613 C 340 277 9115.3 4270 33 W 3355 MT 00131
.

10 1955 620 18 350 262 #1m 4M M 42M 3050 80

I il 1955 GIS C 290 326 9105 4267. 3 33 4278 3950 5taatsv

12 1956 615 C 250 356 41:4 9272 45 - 50 4277 3950
*

13 1954 680 C 200 + 410 4097 9259 53 4363 3637 |
*

14 1957 Eli C 30 + 358 4105 W $9 67 4271 3 916
*

15 19s0 tit C H H gitt 9276.5 45 4277 3050
*

16 1950 612 C 255 357 goal 4252 73 4257 3814 W Dif9MT7DTLY

17 IMt WE C 355 *251 4052 458 47 4275 W M

i. im 610 C = .m ton 4m ,8 W H W ==mmu
.
.

19 1963 612 C 375 237 4108 #N7 35 437 M STantsv

E 1962 512 C M . 272 4:05 4253 3B 453 M *

It ISM Ef t 4 230 381 9131 436 52. 5 4310 W ACTIVE

22 1189 Sil C 220 383 9120 437 47 W H *

)
23 19e6 613 C 218 305 9133.5 W 96.3 4315 N l

*

M 1986 683 C 205 .400 913.5 9291 40.5 425 H *

3 IM7 623 F M N 9129 4285 53 9300 N *

2 157 SM F M M 9131 9237 44 4300 3pIO *

27 1988 619 C H H 9127 42M.3 40 2 4313 W *

1
28 ING $N F M N 9133 4291 M 9320 N * '

29 1984 630 F M M 9130 4298 N 4305 M .

30 1968 635 F W H 4416 9305 N 9316 H *

lefts.
III DFunseT!31lef ava!LaEt (-)
(21 C 9888 SMG ELEVaf!3'

AS ELivank AT RELLY bat
F ELivatim af (IRetCK FLOOR

SB500044
ni18. 0==== WSm=a$=$W

.
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TABLE 4,

r

Amount. of Salt Extracted and Estimated Cavity Size * *

(As of February 28, 1970)

Amount of Salt Estimated Diameter~

Ext.racted of Cavity **Well Drilled Period of Use (Tons) (Feet) Status of Well
>

1 1944 1944 - 1954 465,000 617.0 Plugged and Abandoned 1

j 2 1945 1945 - 1949 215,000 419.5 " "
3 1945 1945 - 1951 383,000 559.7 " ",

4 1945 1945 - 1955 448,000 605.8 " ";

5 1949 1949 - 1952 380,000 557.7 "' "
6 1950 1950 - 1961 1,008.000 907.5 Shut Down,

; 7 1951 1952 494,000 635.9 Stand - By
8 1952 1952 - 1959 445,000*** 603.4 Plugged and Abandoned
9 1955 1955 - 1964 372,000 552.1 Shut Down

10 1955 1955 - 1964 325,000 515.7 Plugged and Abandoned
11 1955 1956 450,000 606.7 Stand - By

'

12 1956 1956 298,000 493.8 " "

', 13 1956 1956 603,000 702.4 " "

14 1957 1957 523,000 654.3 i" "

15 1960 1960 555,000 673.9 " "

16 1960 1960 374,000 553.3 Used IntermittentlyD 1961 1961 607,000 704.7 Abandoned ****.18 1962 1962 421,000 587.3 Used Intermittently
4

19 1963 1963 274,000 473.8 Stand - By10 '1962 1962 354,000 538.3 " ",

4 21 1964 1965 319,000 510.9 Active
22 1964 1965 209,000 413.4 "
23 1966 1966 254,000 455.8 "

,

24 1966 1966 6,000 70.1 ";

25 1967 1967 139,000 337.2 "
; 26 1967 1967 32,000 161.9 "'

27 1968 1969 18,000 121.5 "

i 28 1968 1969 15,000 110.9 "
; 29 -1968 1968 45,000. 192.2 "

,

30 1968 1968 12,000 99.3 "
,

!- .

| Nota: All but Well 8 in Detroit River Group Salt Beds, Well 8 in Salina Salt.
i * From the Dow Chemical Company

C* Assuming a 25 foot high ' cylinder. SB5'00046
***

Salina Salt - all ou5er wells extract salt from Detroit River Group.
4

**** It is understood th.tt the Dow Chemical Company has abandoned Well 177

and will plus it.
.

_. . _ _ _ . . .. .. - - - - - A(.
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, GENERAllZED ..:0 LOGICAL SECTION OF THE M10LAN. AREA.

TH .ESS
'

PERIOD FORMAT 10N OR GROUP LlTHOLOGY

h GLACIAL DRIFT 250 - 350y SAND.G8.' VEL AND CLAY i

Ez PREDOMINATELYy SAGINAW FORMAT 10N SHALE WITH SOME 380 - 510.

Es SANDSTONE.

BAYPORT FORMATION LIMESTONE & DOLOMITE

SHALF. GYPSUM ! 450 -

MICHIGAN FORMATION AND SANDSTONE

-fAARSHALL WHITE FM. ' ' GRAY SAN 0 STONE'
1 - 200

s MARSHALL RED FV. e Rm ED SANDSTONE ,
t
$ COLOWATER SHALF.SILTSTONE

.

y FORMATION AND SANDSTONE
-

=

(SUNSURYFORYATID4h ' BLACK SHALE s: 20 )=' '
,

BEREA BEDFORD SANDSTONE '150-170,._
1FORMATl0N / \ AND SHALE /

350 - 370 -

ANTRIM FORMATION SHALE
I

LIMESTONE AND 675 - 740TRAVERSE GROUP
SHALE -

-

k
DUNDEE FORMATION LIMESTONE & DOLOMITE.

1500
-

z ___

j SALT ZONE 200 FT.

2
E DETROIT RIVER

CROUP

1

' .

i

Sa500032 .

|

. . - , - .. -
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CORE LOG - SALT WELL 10 '
-

t

CORE NO. 1
; Depth Depth 4100 - 4150 Cut and Recovered 50'
; 4100 4104 Anhydrite, blue-gray-

' 4104 4113 Salt, dark with intermingled anhydrite and anhydrous-

dolomite, in minor amounts. 2" stringer anhydrite
between 4106-07. A couple of thin anhydrite partings,

;
about 4107 and 4108. Salt becomes clear about 4108.

i Between about 4112 and 4113 is 8" of anhydrite with
i salt inclusions which have been washed by fluid.'

6" salt, clear at base.
4113 4121.3 Anhydrite with small salt inclusions washed in part-

i

by fluid. Thin h" salt streak in first foot.
4121.3- 4125 Salt, translucent, small amounts intermingled anhydrite

and brown dolomite. Good salt for most part.4125 4130 Salt, as above with some intermingling dolomite and-

anhydrite; between 4126-27 is about 6" anhydrite.
Also a few thin anhydrite and dolomite partings
'throughout.

4130 4137 Anhydrite, light blue-gray, dense. Scattered small
-

I salt inclusions. A little dolomite content.! 4137 4143.5 Salt, fairly clean with random thin disc like lenses.-

Anhydrite 2" between 4137-38 and dolomhte 6" lense
about 4141. (About l' anhydrite in salt)

4143.5- 4147 Anhydrite, light blue-gray, dense, a little dolomite.
4147 4150 Dolomite, light tan, dense and hard-

'l

-

CORE NO. 2
Depth 4150 - 4200 Cut and Recovered 50',

! 4150 4153 Dolomite, tan, dense to granular-dense, tabular.-

Numerous small darker crystals in contrast with
light dolomite (crystals probably anhydrite)4153 4163.5 Anhydrite, light blue-gray. A little dolomite content-

within.
4163.5- 4168 Dolomite, variable brown, dense, quite limy - lime-

stone 4166-67 - A few small salt inclusions - some
washed.

4168 4174 Anhydrite, blue-gray with very little dolomite-

mottling.
4174 4175 Limestone, tan, dense.-

4175 4177 Dolomite, light brown, mostly finely granular.-

; Sweating, salt water - tight.
4177 4179 Limestone, brown and tan, dense> -

4179 4182 Dolomite, tan dense. A few small anhydrite crystals-

in last foot grades into anhydrite nodule at base.4182 4192 Anhydrite, blue-gray. Some dolomite mottling 41,85-87.
-

Between 4191-92 is 3" of Clear Salt and blus-6" of-Salt and Anhydrite intermixed _- odd combination.
4192 4195.5 Anhydrite, light blue-gray with salt inclusions in

-

~first foot.jg 200 Dolomite, light tan, very hard and dense. Scattered
._ m -_. -
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Jcb 7220,,

i **
PSR 6/80, ,

:
4

j QUALITY ASSURANCE DISCUSSION,

i

; *

: MCAR ACTIVITY FOR JUNE 1980 |

) e MCARs written - MCAR 39, issued 6/18/80 '

!. e MCARs closed None-

e MCAR reports MCAR 25, IR 8, issued 6/11/80-

| issued MCAR 35, IR 4, issued 6/5/80
| MCAR 36, IR 3, issued 6/3/80
4 MCARS WITH PENDING ACTIONS
' e MCAR 24: Diesel Generator Building Settlement

Interim Report 8 was issued October 19, 1979, describing the,

progress of remedial actions. Interim Report 9 was due
'

-

February 8,1980, but was not issued. A CPCo letter to the,

NRC (Howe-23-80, February 7, 9 80) stated, ". . . this letter'

constitutes the Company's final notification regarding the
) above-described settlement issue pursuant to 10 CFR 50.55(e) ."
; This statement was the result of a December 6,1979, order
i modifying the Construction Permits. This action by CPCo' changes the mechanism for reporting progress' on the resolution
j of this problem from 10 CFR 50.55(e) reports to FS AR amend-
i ments. It does not, however, affect the need to continue the

MCAR reports to Bechtel quality assurance and, therefore, to
i CPCo. A redefinition of future MCAR activities needs to be i
'

made by Bechtel and CPCo.
! #e MCAR 25: Qualification Testing

! Interim Report 8, June 11,1980, and the attached Qualifi-.

| cation Tes t Status Report, Rev 12, indicate 19 open
} qualification test reports and 30 nonconformance reports.
| Training sessions were conducted during June 1980 and
; procedural provisions have been developed to provide
! adequate corrective measures to prevent recurrence of this
! problem. The final report is scheduled for issue by .,
j August 31, 1980.

| e MCAR 32: States Terminals

| The final report was issued February 28, 1980. Links will
; be exercised during preoperational testing and unacceptable

links replaced. CPCo will continue investigative efforts and,,

! if required, add shunts prior to fuel load. CPCo has for-
warded links for testing to Sandia Lab.

t
' e MCAR 34: Drop-In Anchors

The final report was issued December 14, 1979. Use of i

! drop-in anchors will be discontinued. A field procedure is l
! being developed for testing existing Hilti drop-in anchor
| bolts. Test results will be forwarded to. engineering. A
. check against design conditions will be performed to deter-
I mine anchor acceptability.

18

58500093
.

- - . . - - - - . - , - - . . - .-. - - .- - __ - - .-- - -.-_ - - -



a7- _ . . . . - - . __ _ ___ . . _ ._.____ _ ._m.. ,m

*

| .

i

e MCAR 35: Apparent Loss of Adhesion

; Investigation and evaluation activities continued, and
* included a technical services agreement with KTA-Tator

Associates for testing and investigation work. Approxi-.
,'

mately 17.7% of the walls in Containment 2, coated with :

'
System 9, demonstrated insufficient adhesion. Review t.f I:

A[,application records, analyses, and retained coating batches
and random coating samples, and tests of coa. ting application

p! sks have not, to date, revealed any-litely root causes. , O
! re~ rim Rep 6t't-4-was coordinated with CPCo on May 28, 1980,
| and was issued June 5,1980. The next report is scheduled .

{ for issue August 29, 1980. '
_ _ . _ _ _ _ _ _ -

i Net necuacbgen Reactor Vessel Anchor Stud;. pew., be an.n m a Eu,n... .n,w. T/w n.x, n-u o
MCAR 37: B -e

; ,, ,

| A third stud failure was reported on February 5,1980.
Preliminary analysis of the test data indicates the studs

. were rendered susceptible to failure by excessive hardness.
' All anchor studs for the Unit I reactor vessel will be
; detensioned to prevent further breakage of studs. Unresolved

questions from a review of records pertinent to purchase of
the reactor vessel anchor studs by CPCo and Bechtel were;

, discussed in a meeting in Shreveport, Lcuisiana on February 14,
! 1980, between CPCo, Bechtel, Mississippi Valley Structural

Steel, Southern Bolt and Fastener, and the NRC. The second
interim report was issued April 23, 1980. The next status
report has been rescheduled for issue July 15, 1980. #

j e MCAR 38 : Component Identification

! Interim Report 2 was issued on May 16, 1980. BAW stated it
i could not support Bechtel's initial conclusion that the
; deficiency was not reportable. Engineering has therefore
! determined that the issue addressed by this MCAR is probably
; reportable under 10 CFR 50.55(e) . The next interim report

,

; is scheduled for issue August 1,1980. -

e MCAR 39 : Incorrect drawing for emergency core cooling
actuation system;

.

j The final report is scheduled for issue on July 8,1980.
J

{ significant QA open Items requiring Action aree

Action Item 23138, MCAR 24, Interim Report 9 needs to; -

I
be rescheduled, as discussed in the section on MCAR

! activity.

Action Item 0564A. SDDRs 288 and 395 were approved-

: but required W.J. Woolley to update these drawings.
| These SDDRs were approved in mid 1977 and to date

the vendor drawing's have not been revised.-

|

|

| 19
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Bechtel Associates Professional Corporation.

777 East Eisenhower Parkway
Ann Arbor, Michioan

"'****:P.O. Bw .w0. Ann Arbor, Michyan 481% November 12, 1979
.

8450BLC-

Consumers Power Company
1945 W. Parnall Road
Jackson, Michigan 49201

Attention: Mr. R.C. Bauman
YSubject: Consuners Power Company

Midland Plant - Job 7220
Cooling Pond Material

CPCo @ letter Serial 110,
Pi1 , C-5412

Reference:
2/11/74

Gentlemen:
.

This is a complete response to the referenced letter. This letter
requested that Bechtel consider having tests done to determine the a
dispersive characteristics of the clay soils used in the construction of
the cooling pond dike.

On October 6,1979, approximately 10 pounds of dike material was sealed
in a plastic bag and submitted for testing. Esclosed are the results of
these tests conducted by D.H. Gray, Professor of Civil Engineering at
the University of Michigan. These tests clearly show that the material
is nondispersive in nature, and therefore the cooling pond dike cannot
be considered susceptilile to failure due to the hydraulic fracture of
dispersive clays.

Very truly yours,

&+0.a 11
L.H. Curtis

| Project Engineer

11/5/20

Enclosure Letter from H. Gray of the University of Michigan
to D. Schulze of Goldberg Zoino-Cunnicliff & Associates
dated 10/15/79 * *

cc S. Blue
L. Curtis
D.B. Miller
T.J. Sullivan
J. Wansack hN 3
Com Log

G.n2~.
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Consumers Power Company -

, i-
.

.m ,
Mr. G. S. Kaeley .-c..- ,

.

Project Manager i i |1945 West Parnall Road me .,c/w / pfeg y gJackson, Michigan 49201 , <7

/Midland Units 1 and 2 #

Consumers Power Company
Bechtel Job 7220S g

, RDOVAL OF LOOSE SANDS
Files 0618D/2801

A. Reference (1) Serial 3478, Oct. C,

Spo20 /g79 A%
1978, Newgen to Cod a.

-

(2) BCCC 3587, oce. 23,gE
CS7 1978, Cooke to Ne9 gen.M p .b. //4 g20 (3) NRC Summary of Apr.10-

11, 1979, Meetince on
g @ Operations.

" -

Attachment (A) Response to FSAR 'Jues-
tion 362.2.

Dear Mr. Keeley:
1

Reference'(1) raised questions about the applicability of the provisions of
Article 9 of the Bechtel Consumers Power Company Contract with respect to
confirmation of the removal of loose natural sands. Reference (2) advised,

' cf the establishment of a separate account for costs associated with additiocal
borings and any future corrective measures.

! Attachment (A) is the response to FSAR Question 362.2 which was submitted in
| F bruary 1979 with.FSAR Ravision 18, which provided information and concluded

that the surficial sands existing in the plant area have relative densities
greater than 75 percent. This subject was discussed with the NRC Geotechnic d
Engineering Section on April 10, 1979, and is noted in Reference (3) as bein;;
resolved.

SD500128
01484

-
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Consuzaars Power Company c,, , , ,

Mr. G. S. Keeley .-1.: .. -
.

Project Manager i | | |1945 West Parnall Road eits w w w / pg; gg y f}Jackson, Michigan 49201 W,

Midland Units 1 and 2 /
Consumers Power Company
Bechtel Job 7220*

<bg . REMOVAL OF LOOSE SANDS
g Files 0618D/2801

41 jr.
'O ,

g , ..

Reference (1) Serial 3478, Oct. f. ,q
SFo % 1978, NewCen to Ceafa.

M O
gEcjfT/379 A (2) BCCC 3587, Oct. 23,-

-

E 1978, Cooke to No w,vn.k 7 // (3) NRC Summary of Apr.10-g
11, 1979, Meetings on

(84 Operations.
'"*

Attachment (A) Response to F3AR quec-
tion 362.2.

Dear Mr. Keeley:

Reference (1) raised questions about the applicability of the provisions of
Article 9 of the Bechtel Consumars Power Company Contract with respect to
confirmation of the removal of loose natural sands. Reference (2) advised
cf the establishment of a separnte: account for costs associated with additioesl
borings and any future corrective reasures.

Attachment (A) is the response to FSAR Question 362.2 which was submitted in
! February 1979 with.FSAR Ravision 18, which provided information and concluded

that the surficial sands existing in the plant area have relative densities
greater than 75 percent. This subject was discussed with the NRC Geotechnic,1

,

! Engineering Section on April 10, 1979, and is noted in Reference (3) as being
r:uolved,

l
|
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Bechtel Associates ProfessionalCorporation bec: S Blua I

G. Lefevre
I

777 East Eisenhower Parkway Com Log
Ann Arbor, Michigan

-

; m.v4es, u. P.O. Box 1000. Ann Arcor, Micrigan 48106
.

2

February 9, 1979
; BLC- 7152

| Consissers Power Company
; 1945 W. Parnall Road

Jackson, Michigan 49201 *

,

Attention: Mr. LC. Banan|
;

Subject: Cons mers Power Company
'

Midland Plant - Job 7220
Subsidence Surveillance "

; File: 6 C-1700, C-75

Gentlemen:

We have reviewed Dow's subsidence survey information given. to us byj

D. Sibbald of CPCo. We notice that Dow installed a number of bench-
I
'

marks around their salt wells during 1977. It appears that these bench-
marks replace the majority of survey monuments that were installed'sinca

] 1958
In order to have a continuity for a long-term subsidence monitoring

| program, we feel that a correlation between 1958-76 and 1977 surveys; should be established.
between various datums that are used by Dow.We also have difficulty establis' ins relationshipsa

We would lika to obtain the survey information recorded by Dow for the,

j period between 1969 and 1976.
:.

!

! It should be noted tha't there are three stAbsidence benchmarks installed
on Dow property (reference benetanarks 10, 11, and 12. Drawing C-997).
We understand that our field personnel were not able to record the
elevations of these benchmarks during their surveying cycle. We would

;

lika to get these readings as soon as possible.;
1

We believe a meeting between CPCo, Dow, and Bechtel would be helpful toresolve the points discussed above. Please advise us of a convenienttime during the latterpart of February 1979.

Very truly yours,

->Ji.

R.L. Castleberry
Project Engineer.

aAO/ bob
1/19/14,

| es: r.C. C .k. 58500132
1

.
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bec: S.S. Afifi

Bechtel Associates ProfessionalCorporatior; J r nma
.

- K. Wiedner
| 777 East Eisenhower Parkway L.D. Sokol ;

Ann Arbor, Michigan
.

Com Log

unneeses P.O. Box 1000. Ann Arbor, Mcngan 48106
,

7014BLC-

l Cozoumers Power Company * *

1945 W. Parnall Road
Joakson, Michigan 49201

,

Attention: Mr.1.C. Bauman

Subj ect: Consumers Power Company
Midland Plant - Job 7220-

Additional Site Testing for the
Diesel Generator Building Area
File: 6 -79(Q)

i

Gentlemen:

We have enlisted the services of Dr. R.D. Woods, from the University of
. Michigan, to perform dutch cone tests in and around the diesel generatort
i building. The dutch cone test results are an indication of the bearing

pressure of the tested soil.

W3 request your approval to expand Dr. Woods' scope of work to include
evaluating and reportine the dutch cone tese data. Dr. Woods is very
experienced with the praatical and theoretical aspects of this type of,

i test. In the interest of scheduling, we have initiated the awassary
'

paperwork to proceed in this direction.
.

May we have your approval on the additional work to be performed by .

Dr. Woods on or before January 19, 1979.

i Very truly yours,

""1
R.L. Castleberry
Project Engineer

JGHila
1/8/2

6B500134
-

|
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CONSUMERS POWER COMPANY

. i

,- i

reu c. M h ; M '7d71945 West Parnall Road h
j ,g.ff.fc . 7 /Jackson, Michigan 49201

Midland Units 1 and 2
Consumers Power Cor:pany
Bechtel Job 7220
CONTINUATION OF DIES"L
GEN 2RATOR BUILDI::lG WORKi
Files 0614/2801

Dear Mr. Keeley:

This letter is to for=aliza the items diocussed during our meeting of
October 25, 1978, at the Midland jobsite. We advised that the consultants'
recommendation on the coursa of action for the diesel generator foundation

' question is expected by November 7, 1973. Preliminary discussions with the
consultants, however, haw indicated two possible courses of action appear
likely - sicher accepting the building anticipated settlemants throughout
its life and modifying the design, or preloading the soil to incur most of
the settlement prior to plant operation. In either case it would be desirable
that the subsurface soils be monitored for movetant. Reco;;ni=ing that there
will be some interval between obtaining the consultants' raconnendation and
embarking on whatever plan is ultimately approved, at this meeting we outlined
our plan of activitics for continuation of diesel generator building construction
and preparation for the possible surcharging of the bul.1 ding area.

Specifically, we propose tor

(1) Procead with modification work on the building. This includes relonsing
any sottic: ant roccraints i=poced by the nicetrical duct banks cad then
grouting any gapa which exist beneath the building foundations to insure
adaquate contact with the undorlying coil.

! SD500138
i M67
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Bechtel Power Corporationgr.C-6747
,

| Constanars Power Company
i

; November 1, 1978

|
Page 2

#
) *

|

| (2) Concurrent with this activity we plan to proceed with installation of
i soil settlement monitors in and around the building.
$

; (3) In preparation for the possibility that surcharging any be undertaken,
j we will proceed with the design and installation of measures to protect
j- the turbine building and adjacent transformer areas from any effects of
; the surcharge.

(4) We will also proceed with the installation of any frost protection
asasures which may be needed. We currently envision using a layer of,

i sand for this protection.

l

| (5) Prior to and after releasing the electrical duct banks, we will perform ,

. survey measurements on the ends of the casing for the condensate pipes.
! We will also perform visual inspection and gap measurement for the
I following pipes: condensate at easing entry and exit, service water at
| building entry, and diesel oil at building entry. Visual inspection !

| shall be for physical damage or the potential of damage due to settlement.
Caps will be measured at the top, botton, and sides of pipes. |

1

! I
Since our meeting we have developed order-of-magnitude cost estimates which
show that the release of the duct banks and grouting will cost approximately
$125,000, and soil monitors will cost $135,000, and the preparations for4

j surcharging will cost $240,000.
i

;
1 The advance measures for protection of the turbine building and transformer
! area and frost protection, which are required only if preloading is used, '

-

i vould provide a schedule advantage if started at this time should preloading
be decided upon.

f so that the underlying soil may be subject to conditions anticipated for plant
Cperation, we request that you proceed to fill the cooling pond to its design

'

' level of elevation 627. t

;

As we currently envision having the diesel generators for Unit 2 available
. for hot functional testing on the first of March, 1980, it is imperative
! that the construction schedule be maintained. Our current schedule' requires i

*

that construction be resumed by March 1, 1979, at the very latest. It is;

highly desirable to have the wei' ght of the building in pisce as soon as possible
|

,

in the event preloading is undertaken. k's therefore request your concurrence '

to resume building construction.
,

| 5:s0013s i

|

|
.

'

| '2468 |
'

,
'
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$En$r'sPowerCompany Bechtel Power Corporation
'

November 1, 1978
Page 3

As the builders risk insurance for the Midland Project is furnished by
Consumers Power Conpany, we ask that you notify your insurers of the large
settlenents being encountered cud take whatever steps are necessary to
preserve rights under the insurance applicable to these circumstances.

As there is considerable urgency to these items, it is our hope to be able
to start work immediately. k'e will discuss any questions or comments you
may have at the meeting tomorrow, November 2, 1978.

Very truly yours,
*

/

F },

P. A. Martinez
Froject Manager

p

cc: T. C. Cooke
D. B. Miller

I

.

e

e

5

SD500140
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Bechtel Associates Professional Corporation
777 East Eisenhower Parkway
Ann Arbor, Michsgan c: P. Martinez
w Ave == P O. Box 1000 Ann Ardor. Ecngan 48106 L. Sokol

com Log

3LC- 6619

Constraers ?ower Co=pany September 27, 1973

1945 % ?arnall Road
Jackson, Michi3an 49201

Attention: Mr. R. C. Sauman

Subject: Consumsrs Powar Co::pany
Midland Picnt - Job 7220

.
,

Diesel Generator Duilding
Foundation Investigatica
File: 027), C-2040

Gentle:nn:

This letts: is to confir:2 a co-4 ts:nt =ade vita CPCo's approval on'
5cpteeber 14, 1973 durint a :cetin; at tue site chac Eecatul wculd recain
an independant ecnaultant to review t.te settlement proble::a associntad rit:1
the Diesel Genarator Juilding. Dr. R. 3. Eeck and Dr. J. 'Jendron, Jr.*

.

have been contacted and vill bc independant consultants used in evalustin;;
the subject foundation oroblers. Dr. Pech vill be at ene sita on 1/28/76
to review the boring progra:2 and preliuinary rasults with our Geotech group
and project eneinsering. .

Both Dr. Pack and Dr.11endron have a 'Jydro and Cocaunity Facilities Divisica
Consulting Services Agreement with the Geotach Espart: mat and will be rei::r- -

bursed according to the terms of the agreement, ceptes of which can 'De
obtained on request.

Mr. Cooke, at the site, aas been advised of c ta site visit by Dr. Peck.
Should you desire additional infornation, please contact this office.

Very truly yours,

&gcew-

R. u. Caatlebetr/
, Project Engineer'

GAT /db

585001g
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Bechtel Associates ProfessionalCorporation I.s'eIner
'

777 East Eisenhower Parkway
Ann Arbor, Michigan

* **ess:P.O. Box 1000, Ann Arcor, Menegan 481063LC- 6533

Septenber 12, 1"7"Consumers Power Company
1945 W. Parnall Road
Jcekson, Michigan 49201

Attention: Mr. R. C. Bauman Subject: Consumers Power Company
Midland Plant - Job 7220
Soils Laboratory Testing
File: WEY9F C-79(Q)

Ge2tlemen:

This letter is to confirm the telephone conversation on September 8,
1978, between R.L. Castleberry and R.C. Bauman in which Consumers gave
th Ar concurrence for going sole source on Technical Service A;;reement
7220-C-79(Q).

Attcched for your information is Specification 7220-C-79(Q), Rev 0 which
will be used as part of the technical service agreement for the soil
t: sting program in the diesel generator building area.

We enticipate the technical service agreenent will go to Goldberg-Zoino
#

OurDunnicliff Associates, Inc. of tiewton Upper Falls, !!assachusetts.'

justification for going sole source is as follows:

1 a) It is not within the scope of the present ensite laboratory
.

testing firm.

b) It is desired that.an independent testing laboratory be used
-

because of the significance of the test results. ,

c) Goldberg-Zoino-Dunnicliff Associates have recently beer awarded
-

a similar type contract on another Bechtel project.

d) Goldberg-Zoino-Dunnicliff Associates have a Bechtel-approved
QA program.

| e) The expediency in obtaining the desired testing information.

Th2 total cost for this TSA is estimated to be less than $10,000.
Should you desire additional information, please contact this office.

Very truly yours,
.

. .

[WVU3
R. L. Castleberry
Project Engineer

b
JGR/ cap,

| 9/8/6

! /vacach===t: specification 7220-C-79(0), Rav 0 "[ , , ,
,. r
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Attachrent 1

MIDLAND PL/ST 1"IITS 1&2

CATECORY I STRUCTURES LIKELY TO SUFFER GROSS DA'IACE AND TilEIR IMPACT CAPACITIES
.

<

ITEM NO. STRUCTURE l'.AXI!'U31 VALUE OF FACTOR UV PI'%RKS
Tilt STRUCTURE CAN UITliSTAND (Reference to item
WITHOUT DAMACE (kip-ft/sec) nutbers on Attachcent

3, Ref. 1)
.

~

1. Auxiliary Building - roof at El. 704-0 5614 Item No. 8
betecen colurn lines H & K.C in North-
South direction and between column
lines 5.3 and 7.8 in the East-West
direction, l'-9" thick

2. Auxiliary Building - (i) roof at El. 4253 Item Nos. 14, 12, 18
~

,
*

695-6, betueen Unit 1 Containnent and
colunn line K and West of colu=n line
5.0, l'-9" thick;.(ii) roof at El. 695-6,

between Unit 2 Containment and colurn
line K, East of colunn line S.2 l'-9"
thich; (iii) roof at El. 6E7-0 West of
colu.-n line 5.6, betueen column lines
AA and D in Morth-South direction, l'-9"

. thick; (iv) roof at El. 687-0, East of
column line 7.4, between coluen lines
A and D in North-South direction, l'-9"-

,

thick
'

3. Diesel generator building - roof 1492 Item No. 2

3 4. Diesel generator building - valls 3848 Item No. 2
'

5. Service Water Pump Structure - roof 1231 Item No. 5
3

6. Service Water Pump Structure - valls 2799 Item No. 5

D
o NOTES: Factor W is the product of weight and velocity of the aircraf t. Weight is expressed in kips
o and the velocity is expressed in ft/sec.
O
n __ _
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Bechtel Associates Professional Corporation
777 East Eisenhower Parkway bec: J.F. Newgen
Ann Arbor, Michigan R.A. Crote
um,,,,:p.o. eex 1000, A.vi Areor, Miensan 481os S. Rao

J. Donnelly

BLC-4157 May 23, 1977

Consumers Power Company-

1945 W. Parnall Road
Jackson, Michigan 49201

Attention: Mr. T.C. Cooke

Subject Consumers Power Company
Midland Plant - Job 7220
Foundation Settlement
File:<0270 C-76 C-1700

Reference 1)CPCo letter, Serial 2078,

dated 3/10/77

Gentlemen

This is a complete response to Reference 1.

Specification 7220-C-76, " Installing Benchmarks, and obtaining and
recording foundation settlement data surveys ", has been revised
to incorporate your comments. Benchmarks and settlement markers,
will be installed by Bechtel and a record of settlement surveillance
maintained by Bechtel until normal operation of the plant is assumed
by Consumers Power Co,1m subcontract will be involved with this
program.

Very truly yours.

.

| R.L. Castleberry
Project Engineer

JJo/je
,,

,

Enclosures Spec. 7220-C-76, Rev.1
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cet R.C. Bauman
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Bechtel Associates Professional Corporation !

777 East Eisennower Parkway
.

Ann Arbor, Michigan
,

Mel Aseen P.O. Box 1000. Ann Arbor. Micnigan 48106

~

March 25,1977
bect J. Hurley

BLC 3809 G. LeFevre
P. Smith

Consumers Power Company S. Blue
1945 W. Parnall Iced R. Rixford
Jackson, Michigan

Attention: Mr. R. C. Bauman

subject: Consumers Power Coupany
Midland Plant - Job 7220
FSAR Preparation
Geotechnical Information
Files @ 70. FSAR 2.5, C-1650

Gentlemen:

Section 2.5 of the FSAR addresses the geologic characteristics of the
site. One part of this section describes the effects of men's activities
on the site stability. Dow's past, and continuing, salt mining activities
adjacent to the plant are addressed in the PSAR.

. In order to provide up-to-date information in the FSAR. basic data
'

relative to these mining operations for the period from 1970 to the
present is needed.

We are therefore requesting that Dow provide the following data, for a
radius of 2 miles from the present plant bo mdary:

1. Loss of any new wells employed in the production of salt or
subsurface recharge.

2. The location of such new wells.

|
3. Production figures on the amount of salt removed. SS50D145
4. Any subsidence monitoring data for the period.

We are proceeding to prepara the sections related to the requested
information and are confident that any statements made in the text will
not be contradicted by the unreviewed material. However, the data
should be obtained and ====ined before the FSAR is submitted to the NRC.

.. .

In addition, to adequately prepara FSAR Section 2.5.1.2, it'is neces
that the area within a 5 mile radius of the site be geolog'ically mapp,sary

.1
ed.

'

The field mapping should be initiated soon after all snow has melted and

It is estimated it will take two geologists frbei . ciY10before foliation has come out.
Late April or early May woulti ) . ;p$71..

prime time.
,
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Bechtel Associates Professional Corporation

BLC- 3809
page 2

,

.

- -- ' weeks to map the study region. 'A similar 2 to 3 weeks time will be
needed for the related office work. Additional transportation and
living expenses will also be incurred. Total effort is expected to be
600 manhours with $1500 for expenses.

We would appreciate your authorisation for this work by April 1, 1977
so arrangements can be made to start the work when weather permits.
The information relatias to Dow is requested by April 15, 1977.

Very truly yours.
6

Q
R. L. Castleberry| -

Project Engineer

RLR/cef
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| Bechtel Associates Professional Corporation
777 East Eisenhower Parkway
Ann Arbor, Micnigan

WW Asem P.O. Som 1000. Ann Atbot. Micn.gan 48106

:

TELECOPY November 12, 1976-

,

3 4-3289

Consumers Power Campany
i P.O. Box 1963

Midland, Miehisaa 48440!

Attenties: J. L. Corley

Subject: Comeumers Feuer Campany
Midland Plant - Job 7220
seassuf reasse Reports
File s ,' 0535.2

Referenees: A) Noaces ormance tapertC-4445, C-1140, (O M O
No. QF 133

3) Beaktal letter to censumers
884-3047 dated 9-17-76

Gentlement '

.

This is a semplete response to the NRC QF-133.

Our office has reviewed the drariass la questies. Drasiass C-109
and C-111 were reissued in 1973 as part of the decisa peakase to
Subcontract 7220-C-210. Bossues the desian had not progressed

i to a pelat ehere the total estaat of all Q-listed structures,
pipes, ducts, etc., la the yard area seuld be totally identified,
it was decided to inelude all of this area as Q-listed work. This
approach has been esatiamed in defiatas the limits of Cemente's
QA Program, eseept as modified by the questissed mete en drawings
C-109 and C-111. Newever, as design work besans more seaplate, it
was agreed that sertain areas (i.e., primarily to the east of the
power bleek) would met be used for Q-listed structures or erstems
aise, using saly drawissa C-109 and C-111 would require all future
backfill activities for esa q-listed pipes, duets, etc., to be .".

treated as Q-list work. Therefore, drawiss C-43 was 1 sewed to '

,

more aceurately define the Q-listed areas, and thus aveld 'un seensnisel
.

j spplicaties of the QA progres. Drawiss C-45 ans not isoned to
canente, and thus does not modify the limits of week severed by > ( '| P' ~"r
his QA progree.

Therefore, the followiss dravisse and notes define the limits of the
! Quality Assurance Program.

1. Dws. me. C-109, sev. 9, note me. 6. Sp500147 .-
002,dg; 2. Dws. no. C-111, Rev. 9, note no. 7.

3. Dvs. no. C-45 Rev. 0, note me. 2.

AMs qshdeewf44 63:e
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Bechtel Associates Professional Corporation

Ceneumere Fever Company
BLC- 3289
Fase 2

.

A note en Drawines C-109. Rev. 9 and C-111, Rev. 9 defines an area that
does met require the inytementation of a % program. This area la
leested south of esordinate S 3030 and weet of seerdinate I 100. There
are as structures, systems, or sempeneste requiring the implementaties
of a % Progrea loested in this area. The renaistas plant area earthwork
will be esoplated la asserdence with drarlag number C-109. Rev. 9 ( mete
me. 4). Therefere. Q-listed beakfill requiremasta for arose around the
Diseel Generater Smildias and the Servise Water Pup Strustere remala
unehenged.

Dravias amber C-45, tev. 0 la tasteded to the Project Q-List, 3.sv. 7.
Project 9-List Rev. 7 was trenamitted to CFCe for their approvaA
via BLC-3067 dated september 17, 1976 (asteresee 3). In addittw ,
drawing C-45, nov. O has been revissed and approved by the Chief
Basiseer's Offies as tedicated by the Design Review Dettee (dan)
dated 11-15-74 Drerias C-45. Rev. O is aloe listed en Em isies 3
of the Desien Centeel cheek List (DCCL) dated 6-16-74.

Based es the faste outlined abeve, we believe that me revistems
to the drawinge in question are required.

Please advise if you have further questiana en this item.

Very truly yours.

A1
R. L. Castleberry
Project Engineer

SE/eg
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Bechtel Associates Professional Corporation
bcct W. Holub'

Poet office aos 1000 G. Richardsen
3e21 South State Road K. Wiedner

, Ann Attor. Michigan de10e J. Newgen'

J. Connolly
G. Tuveson

October 30. 1MS R. Baker
S. Mille

SLC-2054

Ceseumere Power Company
P. O. Sea 1963
Midland, Michigan 48640

i

Attention: Mr. J. Corley

Subject Censumere power Ceepany
Midland Plant - Job 7220
CPCs Neseenfermance Report,

. No. QF-66
File: 0462 270 0535.2

|
_

Centlement,

I
j It appears that the originatore of NCR QF-66 may have mistaterpreted these
i sectione of the PSAR which deal with the type solle used as support for

Clase I structures. The questione raised ta the NCR have been derived
i free one PSAR sentence, rather than by seasideration of the totality of

PSAR motorial en the subject. The PSAR dose not state that the backfill
material above 605 uill be cohesive, se tap 11ed by the NCR. r, it is
true that over 83% of the baskfill material used is sehesive.

The DSI. questica 3.1.11 in the PSAR addressed the method of support for
Class I soupemente er aritical appurtensasee, such se Clase I pipias. Baats-
ally, the DRL requested the PSAR to addrese a soluties to the potential for
liquefaction of any is situ seedy solle that may be supporting clase I structures.

Pise sende and silty sands with a low relative density (1eessly depeetted or
eenpacted) are euseettible to liquefsetion: but, seed er sehestealess soils
with a properly selected Stein else distributies depeetted er soupasted to a
sufficient reistive density are met senettive to liquefaction. Also, meet
seheelve (elay type) seile are met neraally seseeptible to liquetasties be-
eause of their Laser selocular structure. The sehesive and rehestealees seile
listed La Specification C-211 se structural beekfill have been seleeted and
the eenpaction speelffed so that proper support will be provided for all strue-
tures and the potential for liquefasties is eliminated.

Many arose of the PSAR, sucS as DSL queettees 2.14 and 3 1.11 and PSAR sostiene
2.8.4.3 and 2.8.4.4, indicate that sentrolled sospected fill which by defiattien
is either ashesive er sehestealese (granular) will be used to support Class I
struetures. Newever. due to ecomentes more than SSI of the sostrelled sospected
beekfill en the pref ect is coheelve meterial and only where it la eeneiderad en
engineerias requirement le firemular meterial used.

-
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COPY-

EECHTEL CORPORATION

i

December 18, 1968

i Consumers Power Company
212 West Micnigan Avenue
Jackson, Michigan 49201

Attention: Mr. W. E. Kessler

Subject: Consumers Power Company
Midland Flant Units 1 & 2
Job No. 7220
Report on Cooling Pond
Soils Survey
File: 0270, C-1900 C-5425

Gentlemen: .

Attacned are six (6) copies of the supplement to the Dames and
iiocre report on soil drilling, sampling and testing for the cooling
pond, wnich we transmitted to you on November 13, 1968

I
The report with supplement includes complete logs of boreholes
and results of soil classification and compaction tests as well as
partial results of triaxial shear tests and permeability tests which
we expect to be completed in the current week.

We found the report satisfactory both with regard to technical con-
te rt and the mannor of presentation.

The results of this soils investigation, together with data from=

earlier investigations, enabled us to conclude that the soil s condi-
tions in most of the cooling pond area generally are satisfactory. ~

Tae foundation soils over most of the proposed dike and baffle align-
ment have adequate bearing capacity and, except for sandy pockets in
the top 5 to 18 feet, have very low permeability. A seepage cutoff
through the sandy pockets where these occur will be necessary, but,
ct this stage, we are noping that the cutoff can be achieved, in

if not all areas, by means of a core trench backfilled withmost,
impervious fill.

A number of additional boreholes would be desirable, especially
along the west wing where only two boreholes - were put 'down because
of the changed dike location.

Because the quantity of cleansand in tne pond area may be inadequate
for the drainage zones in the dike, outside sources of sand should
be investigated and samples tested. Also; notentialisources of
rip rap for slope and channel protection .will hsve to be established

- ./e
!

- sosools5 I .

-

001353,
-
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Sid.HTEL CORPORATIO'.

Consumers Power Company -2- December 18, 1968*

in the event taess will be required.

We expect to be able to advise you of our recommendations for fur-*

ther soils and other investigations and testing, for both the cooling
pond and the plant, oy the 15th of January, 1969, with the intent
that field investigations and drilling can commence on about- February 3,
1969.

Very truly yours,

Original signed by
'J. H. BLASINGAME

J. fl. Blasingame
Project Engineer
Bechtel Company

PAkisea
(In dup.)
Encl.

t
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General Offices: 212 West M Cnigan Avenue. Jackson. MsChagan 49201. Area COce S17 788.O*S0

JUN 251968 June 18, 1968

Bechtel Corporation Subject: Midland. Plant

P. O. Box 3965 Soil Investigation
San Francisco, California Spec C-1

Attention: J. H. Blasinga=e

Gentle =en:

We have reviewed your specification C-1 and believe
that sa=ples should be taken at every change in strata regardless
of the freqhency. Also, since this region has been deposited by
glaciers, it would be prudent to be sure that the material found
under the interior of the plant areas extends to the outer periphery
of the structures. If previous bcrings do not demonstrate this to
be a fact, = ore borings should be taken.

Yours very truly,

.
.

- .- to

p.6.''y\:.~.':..
-

WCC/ce - W. C. Cooper i
Coordinator of Consulting
Engineering Services

|

|.

JO3 7220 I

i . .. j .. . .. , ; ,.. ..
tc | \ o. -, . . .

srsooivo g,; y Lp
.

l' I_ _m. L. c.
c._6 s:. I

r 9,.o | .A7
I f,a ikAf% ,.e. a. m.
I

'
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January 9, 1979 , sw j.,a 77
.

-cc. s

L__ i .,o

A M h. .

C*. t i
.

,:.i' .. t e: . . . L. , ;
.+ wu. v-

Mr R L Castleberry, Project Engineer .. c,7;r..
i ,

, ,..
-

' '

. ,, . o , i ,
Bechtel Ascociates Professional Corp .

jco n .#_se.3. , ,

PO Box 1000 run ; ; }Ann Arbor, MI k8106 A DMus. 9 | gj

K M es.A. & I /W //l7ff[
MIDLAUD PROJECT ''" *!9M o ho :D..
SURCHARCI'IG OF TEE DIESEL GENERATOR BUILDING AREAS
FILE: C 81 SERIAL: 6329 yc.//j 7/77s--

We have reviewed the Specification C-61, Rev 0, which was forverded for our
con =ents by SIC 6905 dated Dece=ber 14, 1978.

We have no cc:=ents and find the specification and settle =ent monitori.ng
progra= for the diesel generator building area acceptable.

This vill confir= the verbal transmittal of the above =essage to !:r !! Velastegui
by elepho e on January 2,1979

,> 1
s. ?'. 4/ j,

,

.
.

R L Teuteberg '< .
.

//
for: R C Bau=an' /

Project Eeyineer

RC3/RLT/jbg

.
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K. (,oseefu.er~
1 f ,a 2 'o

......,D c:.n. r... .w e.:
~. : reta no. Og 7/

.-

, .c. .r .. . .r. . . . . ......~,e.,
. . .

. .

.-..n.,c _.: 0c- g _ gg -0., 2 ., 7. 06 oc: . -. ,a-.
.. .. .

.

.

. 2.ef er enc e : 1) C:nsu .ers Fever Ocnpany Lett er, Serial 34-'s , Ot.:ed c cber 6,19
2) 3echt el lett er, 3000-3537, Eated Octcher Ic . 'i

3) 3echtel letter, 3;C-8167, Oat ed Septe:ber . , _9 9
,

e have reviewed 3echtel letter, I'C-2167, (P.eference 3) anc iita. re+ vit.'- .h e
u 7. , ~ u .e. ; .- ,. . . , . : . . e- <, .. - . - . _, e .. ., .2 . e .re. .y. e .,. u _<.> .._.. n.n..,.,.. p.n.. .e.a
--

. .. .. . _ . . . . . .. . . .
, . . w_. . ... ..

With eff:r:s to res:lve NEC C.uestion 362.2. We disagree fcr the f:11cvint ren-
sons:

1. The EEC raised the icese rand questien in early 1970, in Fase :.00-1 ;f the
.3A ., 3echtel provided t'.e NF.C with a discussion cf hes the sands vculd be e

-

treat ed. The 3echte' intentions as stated in the FSt._:. uere as fcil:vs:
"?cr exarple, in th.se areas of the turbine building adjacent te the emer-
gency diesel g.:nerater building, existing sand vill be re Ovei if further -

teses show relative density of this sand is less than ~5.5." :: is cbvicus
that in place density testJng was intended te be perforced in Order te verir
the natural sand densities'.

2. Sechtel Engineering cornunicated this cetrittent to constructi:n in 1F5 ty
placing a note on Drawing C.LL indicating that sands with less than 755
relative densities =ust be rencved.

1

3. The icose sand cermitment was aise de'inested in F3AR Section 2 5.h.51.
,

- i

!

This was a statement that the design drawing (C- h) was issued te require I

removal cf locse sands with relative densities less than 75,0.
.

S

(

58500214 0573 |
|
|
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h. In mid-1973, 3echtel Engineering asked both the 3echtel Construction n Ib f
Censu=ers Power Cc=pany Field Engineers if they had any knowledge of
density tests taken fer the purpose o' clearing areas where natu al sands
had existed. Cens=ers Power Cccpany civil field personnel spent s'everal
days locking at records in Jackson to identify any field tests perferred
to document the densities of the sand. All efferts by Sechtel an:1 Cons =ers
Power Company were unable to identif/- any dec=ented field density tests
-inich would reselve this question. In mid-l0To when the investigation c.c-
curred, all of the areas in questien had been cevered by apprcxi .ately 3 '

, s.a,., k .,4 . -v. -..
.

'. '. s a. e..s c ".". * . " .= *. ~. 'a .- ^.. . . . a ' * ". c u .". .". e.' *. d e.". = ' ' ", * ea t s ". e.- e t.- b e , e. .'.- - ed . .e. . . . . .. -.

a;;reve areas where natural sands existed, they were not perferred er if per-
formed, they were net docu=ented. Eased on the inability to shev by docu: enta- *

tion that the ec .nittent had been adecuately addrecsed, borings ve. e Ordered
=. ec. ,. e- _ 4 . , a..,. 4 c - .o . .s e .s . e .n e .em.. . . e,ae 4c.s.
. .-.3.... .

-.c ce 4+~ +,e. .e. .. d '. a. a. ...e . .. . . . . . . . .=.y . ..

psrfc: ced and dec=ented initially, the recent borings and encineering analysis
veuld not have been required. Failure to preperly meet PSJ.:. and F?!.: ec=:.itment .

. . d '.". e ' e g' .* . ..*. .= .' .-..'.ni., v 11,'e=- .

.. . . . .
- -

e e *. a.d i . s .# ~. i f.# ca..+. . m- .=n- .A . e. , v..

Censu .ers Fover Oc:pany.

m..,.. . , .., . .e 4.. . . . . , ... .n . a,. e . . , a. s ec ,.,.. . s .. tw..e ece . c. e.,_s ...,4
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TELECOPY Bechtel Power Corporation
Inter-office r.'emorsni.:m

To L. H. Curtis Date August 5, 1980

Subitet Job 7220 Midland Project From L. E. Davis
Surcary of Onsite Geotech
Soils Engineer Duties and of Construction :

Responsibilities
cop;es to BCBE-3125R At Midland, MI l

:J. Wanzeck
S. Rao
B. Sevo
J. Betts
K. Kleinhardt
P. Corcoran

This temo is written to transmit to Proj ect Engineering'
the Field's co==ents (attached) on the Su=cary of Onsite
Geotech Soils Engineer Duties and Responsibilities pre-
pared by the Project Soils Engineer, J. Wanzeck.

It is requested that Project Engineering respond by
August 8, 1980 with a meco addressing their review and
concurrence w-ith this job description. Your expeditious
accion on thic will be appreciated.

'

' 074
t . E. Davis

LED / pas /jrh SG500225

Q AUG 0 81980| Attachment

I sM f 1 Lio
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SU!DtARY OF OM-SITE
CEOTEC"4 SOILS ENGINEER ,

DUTIES AND RESPONSIBILITIES-

POSITION: -On-site Geotech Soils Engineer

PROJECTt !!idland Units 1 & 2 W SNffb D8'IM'
yield Lead Civil Engineer (Foe (n5iwisteri@D/AECT/on)REPORTS TO:

CtNtRAL J03 R.EQUIREMENTS: #
, An> Guewrf Cd'"N..;g2 <, m s :

1. Solify bjict Soils Engindhr cf any on-site soil related activity -

3
not in accordance with the specc.fications, drawin. s. or anginaering3
practice.

2. Prepare a daily report in accordance with the attached nutline on Th5 5t5* EN'Ita
et- _ ,z 1 -- i .' (.~1. . '.?. These daily raparts shs11 be prepared'

7pu6frmno)at the cceplacien of each day's work and shall be sub:sitted to the -
,
'

Project Soi2s Engineer at the end of e.ch work week.

faaster SsesurtsoENT W Mswcw O p

3. ?'otify K .2:.n;1.' ~;4rintc Ant and/or Field Project Engicaer -

or other approprimie construction personnel of any construction
activity detrimentally affecting the quality of soll relatad work.

4 Provida pertinent information to Project Enginestint personnel as
requirnd. -

.

SAILY RESPONSIBILITIES g 39"'M"*
, ,

e
1. Excavatices Monitor' foundation excavations suitability to insurs

foundations and other facilities are coast.ruced in accordancs with
applicable' specifications and drawings.

-

.;
!

2. Backfill: Fdtnitor backfill operations to insors confornanch to 1= .

applicable, specifications. j
. i i

3. Coemaction Testing: Monitor all on-sits testing operations to
insure che intent of Specifications C-211 and C-208 are nee,t. ;

Observe selected laboratory tests daily to insure compliance with I
-

|
npecifications. Review testing reports and ehe Project Soils._.g
E ;f.neer of. any problema. garfgyff

.

.

8J500229 .
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g (, DAU.Y REPORTS Otm.INE

< !L ,r T4 @ ?1. Backfill o ' -

,

Observations of backfill operations should be rehted daily, .with
the following items reported, when observedt

j
t e'

Compaction equipment types used ',.Flod s >
*

Backfill areaa.

b.
a q e'95airz gf Vaseccy ?c. Loose lif t thickness e

d. Weber of passes
! e. Discussion of any problems .

f. Diocussions with construction . engineering, or contractor personnel .

g. Wathar conditions affecting backfill operstdens.

Any fill being placed without adequatef[cy@p.j@r.;en.
h.

.7, . i1
2. Excavations *' ** ' . '

*

.7 . Y '

. . . .

Re(ord~any observations rinde includinar .. ,Q,gsr/Mf20*

Approvimatee.xcavationdimensions'yhy: -Area observed "N *'* ''!
'

as,

h.
g r.4..," -;-

c. Condition of the excavation.? 43: .

'

,% ''- - - - * -y y ,,,

3. Compactica "esting -

e, - 1 ' |i . .'-

*.

Record any deviance from specifilsd testiHg PrSthdi.tres and at||ach
the affect 2d tant results. dew M rs wieg e.mu,7- ge /.sgowra

A Y pie ~ CH -sW F Cro73rCN Son.s rNGm/ ETA wist, gg spcnnf/JD A5
4. Action Item Lia: * M'# ^' / * M* p Y., ,

a ,mmme.w
submittal, defining ,, # *,A list of action items shall be attached eac- -

action ite :ts resulting " rom ths on-site soi ngineer's observations
andthosepersonnelrehpsonsible for these items. 7 w' fag; g,v4 c w s

of ALL /pCN77F//b /7tMS ($' 7Ng* j'ggAw$,jrjym' pf
Daily Report Suhrraital Yttr ow-S/:rr Gnar7EC/t fo/LC drMGined,
I. did engineer Sily report shooe-

. 2. %ther pertinent documents, such as any correspondence frem or to8
y construction received difactly in the fi. eld. '

j

| 3,. Action item List

it. Tile p/91Ly / ELD BVG/W EL'72 Afib/*/~ Mb WM/*fMSG
I si,wsu de Aourro ro $vnri %7ne. .

-
.

.

82A:oggy-
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Tha following are to be documented by the on-site gaotechnical enginear '

_as needed on the daily field engineering report.

1. [ MFe: form se the " contractor' [
2. Assure that construction requirments, and testing are in accordance

with AST!1-D-1557-D; ASTM D 422-63; ASTM-D-2049-691 and ASU!-D-2216-
. 71.

.

I
3. Determine if materials below 9ad beyond the required excavation 4*7linics vera disturbed because of excavation methods employed. |

pcmE y otCW986d '

4. Approve foundation and review appfe&eeb&4 tests prior to fill placement.-
i

pesum*rnN of d'9aftu ****ar*9Mki *MCW 5A*'"G
5. Prior tog ;c. y;; approw all areas in which backfill materfal is.

| to be placed.

Decernine type and number of tests to be taken in tha layer upon
j which the fill is to be placed.

, _ ,

'

[ 6.
,cetermine ouitability of the structural backfill material inp .

. accordance with Section 8.8 of this spec.
,

\. Spec. 722C-C-211, Rev. 10., paragraph 8 1, "The suitabillty of ,
'

i 7

tackfill material is to be determined by the on-site geotechnical
soils engineer in accordance with Section 8.8 of this specification." ; g

I
8. Assura that except for sand from off sita sources, materials used I

for plant area backfill are in accordance with the esterial portica
|of Sect. ion 13.3 of C-210. .

.

* 9. Where applicable, a pyrove use of sone AA matarial for !
-

che ecp 6 inches of area fill. !|

I
i

l
10. Approve sand from off-sita sources. j

~

~

9 3 g op s#f-
' 11. Approve locations of lean concretes in lieu of beckfill.

|
12. Determine exceptions to the requirements of thde section (1.e. free i

Iram lenses, pockets, streaka, or other imperfections) j 8
.

13. 7Diract all soils work. ? %T ) op q,! .,,y ,r SM*
,

14 Approve exceptions to requirements of $6e sectiong(1.e. suspension
which ambient temperature 32*F and falling).- Document if heating. |cover inside building on other means of projection are used. .

C !. .

15. Determine compatibility of rapid moisture determination methods i
with results obcained using ASTM D 2216. If required.

'

.

16. Select and approve compaction equipment ba' sed on demonstrated
ability.

NO.A M Q 'I17. Provide information to project angineering regarding proposed - -
.

compaction equipment and locations if other than hand held equipment ~

_. _ ___30_ vsed__within 3 feet of structure valls. Use TWK.mf FAI, but |
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|
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i e.,

.- .

.

.

.

l.'

.

la.' verify that equipment is capable of obtaining the same acceptable !

compaction affort achieved in the test pad area.
,

' Verification to includes |
1

- number of passes *

M<4 e peed |s
_m i.

.

%.g,g.'| f- overlap / pass
- life chicleness

'
. g

Docsment if applicalile to equipment used. j
i

19. -Visually inspect and approve material to be used from stocRpile. | |iwie ess- h any exceptions to the specified daily inspection and testing i|Nr Y''l u iF***" E ' |

20 Determine all density test locations. gg
21. Review and moorove_ each cast report. Review and initial all aheets ! .g

from (T. S. Tese.ing and document on field engineering reports the '

-n;p2.;; reviewed.

|res, nars - -

< ,

g,z , DE~r'.rMtNs' . f~Hf N Y M C/7"Y M AMW/NG /$
|j DE Ses77drJ 2r. 3. 'l efpuwat v co eMc77D AdefS o '

,

Spag. C- 211.
*

\
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-
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tg .Zk)G t.~.I.% W "" O S$f$ W .i,g
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sy; p s.a w - - W e n O 70% re Esli crf ?!W.s rN3F |t
i,
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Bechtel Power Corporation
inter-office Memorandum

T* U* **L.H. Curtis June 16, 1980

Subjxt Jeb 7220 Midiand Project From L.E. Davis
Utility Monitoring After Diesel

O'Generator Surcharge Removal Construction
BCBE-3032

copies to At Midland, Mi.
C. McConnell
R. Rixford

Reference: I.O.M. from Rixford to Boos dated April 22, 1980

Attached for your information are the results of the utility monitoring
after scrcharge removal. These measurements were taken in accordance
with the requirements of Drawing 7220-C-1040. All utilities, except

,

the condensate lines, were monitored for movement after surcharge removal.

The condensate lines were not measured after surcharge removal because
they were cut, prior to surcharging, and allowed to settle with the
Diesel Generator Building. After the surcharge was removed, new pieces
of pipe were fabricated and installed to compensate for the movements.

These submittals complete the action items required of the field based
on Drawing 72CO-C-1040.

e

( ev L E. Davis -

LED /JWW/jrm ,

SG500236 *
Attachment o
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FIEL ' ENGINEER'S REPOP' FORM
( MIDLAND UNITS 1 & 2

l JOB 7220 DATE .5 E-SC3 PAGE l OF |
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( MIDLAND UNITS 1 & 2

1 4 M A Y 8 o , ,o E I 2.o,ao. T. oxTE
.

ITEM N3. INSPECTION DESCRIPTION ACTION REQUIRED /TAKEN

! ! ! I | ! ! l | | | ! I I I !| | |
'

| i i
3

' I ! II I I'1 fuitsoET ' -i''o i OECJ d.F:dnis.!
i i I i i ! lI : Iybe i

' toc.Fe.So_ S4 64) kO'l
, -

a i

Msd.t-lc>.h 44bd I # E.cJ w i I ! I I I I l iI'
.

d k- % cA1._! M d I':d d cl'l l| | | | | |h'

I| | I u |5 W M g % re.d _4 d 1 4 ,b d, '.
t | t t

.. .

s , r | t e s
! I I I i

, s .t
M' Tu C" i ' ho1 EAl~-1 ! ! C4.MC2ATbt? .

' T1-4 d ! I b bih! ! | | |! I ktIt f_

7J,aM,-c ; .,Js-i ImL d.A 'sih i il i Ii i
-

i : ! ! i !! I I I II I I : 1 I

I I ! I ! ! I I I I I I | | | 1 | | 1' :
-

.

! i ii! i i !i l I>ii i l 1 i i | | | | | |! -

! 15/Lb_34 I AWIE._._2.AA6.!IG 2BACOE I I | ! I I i l'

' I I I ! !I | |! :) k ~t) 04]_3.3I T F 3g_ |!

:/ st i /M i ( l id i( I'4 ! i i i i I I I IE ii

[1 3_2. ! D 50; i O5 3_1 ' ) dB i !! II | t
'

i

Nn ! 4 io | ( . se_ T's i i i i il' i i !
' '

li 3!._ ! $_,14 i ) l os_ ' l ' 33 ' i ! I i | | | | | ii

/ rt_ i/ 15 i ( o't i( l'f ' I
l I l I I I ! i

'

( ' 2.7 _ .35 I ) ' o6_ :)oh I I!ili I| l
'

'
.

! ( r e_ il es ' i : I i ! I Iri' 2s_ i es_
lo ill %_ ! ! ii ! !! i i igs_ i ( oy i/ I

'
-

l ! z.9_ '/ IG_ ) Idl i\_f .if i i ilI i i lI i

t _
ii % ' 't 4.0 ii i li i l IN i dG i ,

I | | | ! ! | I ! I | } | |
.

! : : i I ! I, I i ! I l | I' '

' - ' -,~
.

; : | i

I [ t . .-

I i t t :
- 1| |

i ,

i ) i|- ! .

I !! ! | I i| ! !I. i | | ! i
'' '

i i ! ! I i i! ! : ! l ! I>

!
-

; : . ..

~
' '

i | | \ l . | | t' -
,

i REMARKS: ROUTE

| Si;500241 s.xotua
S Mxtrasoc

q w Nita h.

l J SEriTs
j
! +
1 -. -

h%
-

n/ -



tMELFJENEINEEKWHHPUMT FVNNF
MIDLAND UNITS 1 & 2

JOB 7220 DATE PA2E OF-

.,

I ITEM NO. INSPECTION DESCRIPTION ACTION REQUIRED /TAKEN

! i i I ! '! ! ! !. ! ! ! ! i i i i I | | | | !' -

.

.

Ir W ELu:,jrr ,p x Q W ) i ' I i I I i !
.

I RV P o s, ,t, , . N_p u-h I i li! i ! ! iA
. .

, .s , i
1 I I

.

, , Hazo i ciw:r i csokooc @, i i :
.

I M N _| Ob ! MtGdkilNi$A4JN ! !! I I | |'

! ! dw&. W, ,dii I |-. d ! I I ! I II l ! l !
'

;I l ,
i l i ili 6 % < n,e w w o m rw > <n&F i !
,

. ,
'

.

.

l i ghhg l 'i ri ! ! l l ! I I ! I i!
'

I I i i i I i i i l I i l | t 1 I i lI ! I I I | |'

' ! ! !
-

i i i i i ! ! l I i !| |
' '

,
.

i i i i
' l i i i ! i i i l ! ! i I ! l

~

' *

> : i i ! i I II | i Il I i !
i '

- ,
. ,

i i ! i i i ii! i I i : i ; ! ! II'
'

.

! i I i i ii t i i i i ! ! I I i ii i . :'
,

! I i | | | | | |i ! ''I i |i 6 | |
,

: - .-
.

' '
I | i | !l ! #: i i lii\

-

I i

i i
! | ! i l I i ! l!

'" ' - '- -
,

.

i i 3 i l i ! l i ! ! | | !-
; - ..

| ! l | | | I i I !
'

1 I
'

! i i
' ' : -

i, .

! i i ! I i 1 | ! | Ii ! ! i ! ! - r: .
. .

| t : i I i 1 | t ! i | i i | .! '
| I

'
> -

, .

! ' ! i ! i ! l | : I ! I I I! i ;
'

- -, .

| I ! I l I i iI i !.I: i ! ; !
i t i

'
. -

'

| i J t i i i : i i.i II i i I ' ' -
i

- -' ' '
-

.

'
! i i 1 ! I i I I | ! ! ! i ;'

; : i i ! i

i + | ! | | ! 1 i i l I ! | i i
-

'
: ,' .

'

i i i | | ! | } |i i i | ! i I ;
! l

,-

|
| | | I | ! ! I l i i ! l .i | 1 ''

- i .

,

: ! i ! I i i i !
; I! : i l | |. i ! I i | I'

: ! ! t ; I I I I I t i- ' ' .

, ,

REMARKS: \ ROUTE /*

Si;500242

A.

F

e

r - E

V



< .
, - .- - - _ .

. ~ . . . . . . . . . _ _ . - _ . . . . . . _ . _ - . . _ _ _ _ . . _

.

__ JOB 7220
'

' 'CT MO C2p, m
'

|__a$$r Pt ? ,'
---

_a5ST Pt 7 gg g
asst og y

assres e i
, )9 = _ -sr *, ,
7

\ e g s see-
| ftfCT

btL .3 i.b -

1
'**

e, -\ ' _e n ts . Lw ' -

n MAY 20198% C- jo
1

l' BECHTEL CORP. ) '"*"
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'
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On 3 _Paec uca i ; ,
1 tto r
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MESS AGE 01087 co *Srcocao j J
-

C ARB

1 me no o gy
6095 MIDLAND, MI MAY 20, 1980 TIME: 9:15A.M. J'

40 /TUXa 810-223-6032 *

ATTENTION: L.H. CURTIS
#

SUBJECT: JOB 7220 MIDLAND PROJECT
Q-LISTED BACKFILL
BCBE-2982R(0) /

-

REFERENCES: 1) C/PCO NCR M-01-9-0-038 DATED, 5-15-80.

; THE PLACEMENT AND COMPACTION OF 0-LISTED BACKFILL IS CURRENTLY
ON HOLD IN SEVERAL AREAS DUE TO THE REFERENCED NCR ON THE QUALIFICATION

!

OF COMPACTION EQUIPMENT. IN PARTICULAR THE USE OF THE POGO STICK IS
MANDATORY IN TIOHT AREAS AND THE NCR IS PREVENTING ITS USE.

PLEASE EXPEDITE THE DISPOSITION OF THE REFERENCED NCR SO AS NOT TO
FURTHER HOLD UP CONSTRUCTION.i

1

L .E . DAVIS
DECHTEL MIDL '

LED /JPB/SLM

CC: J. RUTGERS
P. HANSEN / SC500243 i
B. DHAR /7 i
S. RA0 V ~ ~

'

t

P. CORCORAN

BECHTEL ARB
Tine 200915 Disconnect

Connect 116 Secs Listed 09:45 777 05/20/80

_ _ . _ -
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'l *

v. L. H. Curtis 20 ra w
1

4 (J cs I !

V e iv /f<sa.ct Job 7220 Midland -_ et om. January is ,is8v i

Subcontract 7220-FSC-318 ,o , i l
Geotech Work for Subcontractor "om L. E. Devjg i !

'

BCBE-2711 c. ; i
o Construe r wacm ;e

PReJ Wa

Midland: .auc, "coo to J. Wanzeck d'
|

A. Boos erso
J. Betts emsf ecc o

M. Peterson rsta i

e,. i t

i i

ns r.o 0375.

It has come to our attention that the Geotechnical ServiceP8t'o' p may requireu
the installation of nine more Bceros Anchors in the tank farm; two or three
additional soil sample borings; and deeper borings at PD-14 and PD-24. We
wish to inform you that approximately one and one-half (1 1/2) weeks of work
will complete all presently authorized boring work performed by our Subcon-
tractor, Raymond International.

It is our intention, once all authorized work is complete, to demobilize the
Subcontractor's drill rigs and close out his subcontract. It can cost up to
$2,000 per drill rig to remobilize. Please insure that all additional Geo-
technical work, which is to be authorized by your office, is transmitted to the
field by January 23, 1980 in order to avoid remobilization charges.

),

M'W b) h
L. E. Davis

LED /JWL/m/rmb Si;500258

I

|

.
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Bechtel PowerCorporation

Interoffice Memorandum

1 T. L. H. Curtis ra. =

December 11, 1979
s#.a Job 7220 Midland Project om

Subcontract 7220-C-208i

Soils Testing From L. E. Davis
Specification 7220-C-208
BCBE-2660-R o' Construction

cc i. J. Wanzeck Midland, MI Eat4

J. Hook
W. Barclay
H. Adler

Reference: IOM No. BCBE-2591, L. E. Davis to L. H. Curtis, dated
October 30, 1979

'

We have not received a response to our above referenced IOM concerning
zero-air-voids testing and related data incorporation into Specification
7220-C-208. 8

For your information, we enclosed a copy of the referenced IOM No.
BCBE-2591 and attachments.

e

~
Please furnish a prompt response in order that we rity close this open
item.

kL.E. a-

~
LED /JWL/HA/rmb job 7220,

.

j Attachment . cr o eaa we.

i SG500260 MIOJ ENOR
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Bechtel PowerCorporation
' '

-

n

Interoffice Memorandum

ta L. H. Curtis F.i. w.

m Job 7220 Midland Project om. October 30, 1979
Soils Testing
BCBE-2591 r,a= L. E. Davis

a Construction

c. J. Wanzeck = Midland, MI en
-J. Hook
B. Barclay

.

H. Adler

Reference: Letter from J. F. Newgen to M. Anselno of
U. S. Testing, dated June 26, 1979.

At the request of Project Engineering, the above
referenced letter was written to U. S. Testing
instructing them to check all field density tests fori

I cohesive material against a zero-air-voids curve.
'

t
The attached letter from U. S. Testing requests.that,

. this check bs incorporated in Specification C-208
! - along with the frequency required.

Please make the necessary changes to Specification
! C-208 as soon as possible.
1 -

!

: -

|

*. -

! L E. Davis
i

LED /JPB/mkm
*

Attachments
'

,,

:
'

.

' ' . . -~

Si;500261

.
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.
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'

f. .. Bechte. ?ower Corporation.

| Post Office Box 2167 .' ".
Midland. Michigan 4864o

October 29,.1979
.

U. S. Te' sting Co., Inc.
I 1415 Park Avenue
| Hoboken, NJ 07030

Attention: Mike Anselmo

Job 7220 Midland Project
*

Subcontract 7220-C-208
Zero-Air-Voids Testing)

_ ,
C-208-B-431

Dear Mr. Anselmo: -

Reference: U. S. Testing letter, File No. UST-C-208-206, dated July 3,1979

' This letter is in response to your above referenced letter. Your question
concerning whether we require zero-air-voids comparison for granular as well
as cohesive soils in order to determine your mode of data presentation has-

,

been referred to Engineering for decision. We will advise you upon oud
receipt of the Engineering response. ,

Also, your request that'the method used in generating data be identified
in Specification 7220-C-208, Section 4.0, and that the frequency of the

'

zero-air-voids comparison- should be identified in Specification 7220-C-208,
Section 9.1, has baen transmitted to Engineering for action.

"

Very truly yours,,--

,

L. E. avis.

, SiteManagy
.

: LED /JWL/HA/rmb
:

cc: John Speltz *

.

i
-

Sb500262

1

|

. - - . - . - -. - - . --
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*, * Post Office Box 7
,

Meg |st.d. thenigan 48640.

June 26, 1979 -
-

@.S. Testing .

|8415 Park Ave. .

|Hoboken, New Jersey 07030 ,

|
,

4ttention: Mike Anselno
-

.
. .

Job 7220 Midland Project~- - ..

Subcontract No. 7220-C-208-
. .

.

Soils Testing-
.

'

C-208-2-(0)*
-

.-
'* '

tiDaar Mr. Anselno;

;To confirm earlier conversations with your on-site laboratory
; chief, you are hereby directed to check all field density tests
against a zero-air ~-voids curve, using an assumed. specific gravity
;of 2.65. A suggested method is: . .

, ,

-
.. . . . ..

~

Plot a zero-air-voids curve on the same graph as used for
.. ASTM D1557 reporting.

*

Plot the field density test resul.t on the graph. ..

Any field test result which plots 'on, or to the right of ' ~

.

the zero-air-voids curve shall be . regarded as suspect' and
cause for retest. . Report all such field tests immediately -i

to quality Control. . -

., ,
,

"

Picsso implement the above' immediately. - -

,
,

. . .

!If theie 'are any questions concerning this direction contact .

W. L. Barclay at the Midlan.d jobsite. ,
-

-

,

1 -- ~
. ... . . .

- -. . - .

, ,
'

. ' , Very truly yours,"
'

*
-

. .
, , ,,

,

] _- -
. . . .-

.

! f, '
~'

/ 4. awgen *|
-.

!. * Project Superintendent
Becht.el/ Power. Corporation * *

! -

Agents'for Consumers Power Co.-

2.,-

'

|JFN/WLB/vmm: - .
,.. .

,
, ,

-
;. . .

Sn500263
..

.

.

.

, .

. - . . , - . , , - -

'
., ...d _ _ 9_ _ -____. _______ N -
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|

July 197 !"'

T D,
'

-

JUL 6 1979'

.

behtol Power Corporation BECHTEL POWER CORP.
Post Office Sox 2167 JOC 7220..

21dland, Eichigan 48640 rm ifl' >/6 l%'18. -7MI
.

;

I
'

kttcution: Mr. J.F. Newgen .
,-

o .

|
Re: Midland Project Soils Testing*

| . 3echtel Laster C-208 ,2-(0)
,

,
Y ' -

$ ear Mr. Newgen: - -
-

,, .
. .

" Tour referenceii correspondence of June 26, 1979'is acknowledged.
and . trill be imple=ented. - .

. .

*1 ease ch"ify if you.neq"4 e zero-air , voids ccmparisons for
ular as well as cohesive soils as this will have to be considered.
-

Ln deter =ining the sede of'. data presentation. -
.

Our approved Quality Assurance Manual requires that th,e methods ., ,

sed in generating data .be identified 4:n sedtion 4.,0,' of Project .. .

- n'cification 7220-C-208. 21 ease. add.the following to that section:.
- -./ ~ .

- . '
....-

:
*

- tmSaa mEs. E-11..&agraph 7; Zero-Air-Voids Curve ,-
'

*

y ffhe ' frequency of the zero-air-voids comparisons should be
.mentified in sectida 9 1'of spec 4 N itien 7220-C-208.~ -
.

_. , , .

j 'Your response.will facilitate -the required implementation..
- -

.
. .,. .

| .- -Very truly yours, .- ..
.

,-, .
,

# .- .
.

i''Th.e - - STATES TESTING CO., INC.. ,
-

... . .,
.. . .. .

. .
.. .

. ..-

. .

' '

John'Spe tz -
- -

, . . -' ~ ' -

- -

Project Supervisor 's' ",", _ . glyl;
.. ..

'
. ,.

-

|, ~ ,

\ ' ' * *

M*: , ; , ,,
JS/bv

- -- ,- .,
. . . . , .,

~~. : ~ ' : _ ~:..
| : -

.
.. -

\ . .

.- [.', ." :
~

# -
. .

,

.- i. Sn500264 ;- .-

- ,,
. *

.
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e g BechtelPowerCorporation

C 4 S interoffice Memorandum |# j

Q d?? El9
vo L. H. Curtis "* No

j g\sai*a Job 7220 Midland Pr ca

Subcontract 7220-C-208
nom L. E. DavisSpecification 7220-C-211 (Q),

Revision 7 Section 8.0,
Paragraph 8.1.1 o' Construction

BCBE-2659-R
Midland, MI t =<coo * to ai

On November 9,1979, on IOM BCBE-2621-R, we transmitted a request for
criteria infonnation concerning the above subject specification. Copies
of pertinent documents were attached to the IOM.

To date, we have not received a response from your office.

Foryourinformation,weforwardacopyofIOMBCBE-2621-Rwithijs
attachments.

We request a prompt response to this matter.

f hs *.

L E. Divis JOB 7220
'

actIa'o' ma a'
LED /JWL/HA/rmb

muco i |

Attachment asar en e i/ I #4
AS$f 991

ass? Pt i
1 iASS 7#f 8
i

*S$f Pt F i

UtCM |

(LECf |

cs
/ @ 4-/ gj

c- t i

= i i

cra se n | |

SG500565
%. , ,

~ ~ ~ l I

,no | i

co Secocao i I I
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Bechu PowerCorporation

Interoffice Memorandum

' " "E L. H. Curtis
o ti vember 9, 1979**"' Job 7220 Midland Project

Subcontract 7220-C-211 (Q), Rev. 7
'**Section 8.0, Paragraph 8.1.1 L. E. Davis

BCSE-2621-R
*' Construction

"**"" ^' Midland, MI.

On July 17, 1979, on U. S. Testing Company letter, UST Co. C-208-209/1015.130,
{ 2he Subcontractor raised a question in reference to the gradation of materials.

Our letter, C-208-B-411, dated September 28,1979, advised that Bechtel Geotech
j would provide the required criteria.

' Subsequently, the attached U. S. Testing letter of October 25,1979 advised that
; Bechtel Geotech has not provided the required information.

Please provide the required criteria so that we may transmit to V. S. T4 sting.
,

! Copies of the three discussed letters are attached.
i

'W !/
L. E. Davis

,

LED /JWL/HA/rmb
4

Attachments .

.

9

Sis 00266.

.. . .
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File: UST Co. C-202-229/1015.30;
October 25, 1979

.

Bechtel Power Corporation
Post Office Jox 2167

.

Midland, Michigan 48640

Attention: Mr. L. Davis '

Suoject: Midland Project Job 7220
Subcontract 7220-C-208
Clarifications to Specification
7220-C-211 (Q) Revision 7

Dear Mr. Davis: -

Reference: Letter Bechtel Power Corporation-

'C-203-B-411 - September 23, 1975

Letter U. S. Testing Cor.pany
C-208-239/1015.130 - July 17,1979

Please ne advised that item No. I of the above referenced
Eachtel letter is not being practiced on the job site. U. S.
Testing field personnel attempts at acquiring the proper cri-
teria to be used'for determining skip grading requirements have
failed. Your action, requiring the Geotech Engineer to provide
U. S. Testing with this information, would be appreciated.

.

Very truly yours,

UNITED STATES T STI.'G COMPA.'n, Dic.

W #

M. Anselmo-

Project Engineer

MA:hg

Yr.J.Lillyahite'cc:
Mr. J. Speltz

5G5002 M

... arn...... ...n ... ,.. ,. o n . .., + :,r. .... ,e .. . ,,,o ....n.uin ... ,... .,n .. .... .,,.: 6,,,n it.n. n.,a '
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( '' \ September 28, 1979
~

U.-S. Testing Co., Inc. -- - s

1415 Park Avenue. _ .'
*

_

Hoboken, NJ 07030 N
'

s '

:

Attention: M. Anselmo _

'

,

,
.

U'' m. Job 7220 idland t
*

Subcontract 7220-
'

_
Clarifications to Specification

, 7220-C-211 (Q) Revision 7
. .

C-208-B-411

Dear Mr. Anselmo: , .
'

Reference: Letter U. S. Testing Cospany $1208-209/1015.130 July 17,1979

This letter is written to provide clarification to your questions raised -

in your letter C-208'209/1015.130-of July 17, 1979.

1) Section 8.0,' Paragraph 8.1,- Article 8.1.1 - Geotech Engineer will pro-
vide criteria to be used for detennining skip grading requirements for
structural backfill and receivin'g~ gradations.

.
. o

2) Section 8.Or Paragraph 8'.7, Article 8.7.1 - Geotech Engineer will pro-
vide a technician,who'will supply the acceptable technical compaction criteria

!. applicable at the time of testing. '

3) Section 8.0, Paragraph 8.8, Article'8.8.2 - A REM has been written to
' clarify that the visual inspection will 'be of a representative sample having

physical characteristics of the load being examined. s

Please confirm that these interpretations.are in practice with your personnel.
i . i-
' - Very truly yours, -

'

. F. Ne g &! .

N
| en,.)'

,

' " Site Manager U
,g-

JFN/JWL/DLp/br N

s 4

cc: J. Speltz
>

. Sn500268
.
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* '
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Unifoci States Tosting Company, h..-. ... 2 -:m .
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1113 PARK AVENUE
- 3 c. - ; 2 .).E

- HCECMEN. NE'.'/ .;ERSEY 07030 '201:"*92 2400 '2121943 0493 ., . . . . . .

' File: UST Co. C-208-209/1015.13C
July 17,1979

Bechtel Power Corporation
P. O. Box 2167 .

Midland, Michigan 48640 ,

,

' 37. ~ 4 , ,Attention: Mr. Joel F. Newgen .-

, .; - . . .
.

--- g~ g 5 1 d -.67d fRe: Midland Project Job 7220
Subcontract 7220-C-208
Subcontract Change Notice 104F

.

I Dear Mr. Newgen:

In reference to the subject Change Notice, U. S. Testing
will take exception to Specification 7220-C-P.ll (Q), Revision
7, until clarification is given to the following:

Section 8.0, Paragraph 8.1, Article 8.1.1 states that a

gradations of materials used for structural backfill within
3 feet of exterior walls shall not be skip graded. U. S. T.
was not issued the criteria to be used for determining skip
grading, therefore, we assume that Bechtel Project Engineering
is responsible for reviewing gradations for skip grading.

Section 8.0, Paragraph 8.7, Article 8.7.1 requires 85%
R.D. for Cohesionless materials used under structures and 80%
R.D. in other areas. U. S. T. is not responsible for knowing
the exact location of all the structures on site, therefore,
we assume that Bechtel Engineering will continue to be respon

-

-

sible for providing U. S. Testing with the applicable acceptance
criteria at the time of testing.

Section 8.0, Paragraph 3.8, Article 8.8.2 states that
" material delivered to the jobsite...from offsite sources shall
be visually inspected. .." Since the receipt of this specification
by our onsite laboratory, the inspections have been made in the
form of general observations of the physical characteristics of
the soil at the time of sampling. However, if a more in-depth
inspection is required, please define the specific criteria we
are to employ as tnis was always a Sechtel Q. C. function and
not U. S. Testing's.

I
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' united Statos T, , ting Company, Inc.
4

Bechtel Power Corporation July 17, 1979 )
Attention: Mr. Joel F. Newgen
Page 2 of 2

If you have any questions, please contact me at your
earliest convenience.

.

Very truly yours,

UNITED STATES TESTING COMPANY, INC.

hf |-b
M. Anselmo
Project Engineer

MA:hg
enc.

cc: Mr. J. Lillywhite
Mr. J. Speltz
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sVBcOT. TP ACT NO. 7220-C-203 JOS NC 7220

'

TO: U. 5. Testine Co. Inc. : sEc-TEL LETTE sEsi AL = 7220-C-208-B-388
1415 Park Avenue

, . July 6,1979
. C A ? =.

Hoboken NJ 07030
l lPAGE CF

Tels CHANGE NOTICE is FORW ARCEO FOm YOy4 $iGN ATURE. PLE ASE CovPLE TE THis FORM As AEQu6 AEO ANO RETU AN
THE ORIGIN AL TO THis Op siCE. A CCPW M AS SEEN INCLWOED FC A vou A siLES.

DESCRIFTION OF CHANGE.

ansmitted herewith for your. files and to be incorporated in Exhibit "E", Drawing
st of your Subcontract, are copies of the following documencs as listed below or on
a attached sheet (s).

ditional copies, if noted, have been hand-carried to your dobsite Superintendent.

u are responsible for updating your files and construction sticks. Please sign
d teturn this Change Notice within ten (10) days. .

eip A
Technical Specification 7220-C-211'(Q) Revision 7 g
'

U. 5. TESTING Co.

JULil 1979* 59
-

rN .

' M'JC. CC:!5T? INSP..

a,z
/

' 'f a g .\'

.

' 3 P AOCE EO WITM WORK O NOTICE TO *RCCEED AEOU1 AEO
.

. .

Q $ CHANGE IN pm CE AUTMORIZEO 2 NO EXTENstON OF TIME AUTHORIZED

G anososAL Nor aEOulaEO '

O sveMn aaOPCsat wit-i~ OAvs i
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I wistO Con.Ta ACTS g c.:( E ( * * E :i C:

V A N AC Ep ,)O N
Mr a O TE /AOviNisY A ATO RI

f L/ "

0: BECHTEL POWE9 CORPOR ATION $UBCONTRACTOR LETTER SERIAL #

C ActNOWLEOCE AND ACCEPT TMis CHA.NCE NOT:CE As SPECIFIED.

2 AC'.NOWLEOCE ANO ACCEPT WITH THE EXCEPfeON 08 T*E FOLLOWi.NG. 5".500271
"' n- A m f" Math Lff M E-

3 A AF C nas EEN)_ PR;'CEEOf NG WITH THis CM ANG E NCT CE. A saOPCsAL _ susMiTTEO.
:; AAENOT w WIL SE

2 Wet' NOTBE

A^_ *y lo 'l 9 ne'h ATE 5 |A* A,k1 $.
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S Bechtel PowerCorporation

k r9 Ints office Memorandum2 OR 42 L-
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9 f

# l " * *T* L. H. Curtis g Po
" * * * ' " ' ' "***c' Job 7220 Midland Pr ys

'"
,

Subcontract 7220-C-211 tyr, r<ev. 7
'"''"Section 8.0, Paragraph 8.1.1 L. E. Davis

BCBE-2621-R
* Construction

C== = ^' "Midland, MI.

On July 17, 1979, on U. S. Testing Company letter, UST Co. C-208-209/1015.130,
the Subcontractor raised a question in reference to the gradation of materials.

Our letter, C-208-B-411, dated September 28, 1979, advised that Bechtel Geotech
would provide the required criteria.

Subsequently, the attached U. S. Testing letter of October 25, 1979 advised that
Bechtel Geotech has not provided the required information.

Please provide the required criteria so that we may transmit to U. S. Tdsting.

Copies of the three discussed letters are attached.

~

y I

L. E. Davis
.

LED /JWL/HA/rmb
JOB 7220

Attachments
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File: UST Co. C-208-229/1015.3C;
October 25, 1979

Bechtel Po :er Corocration
Post Office Jox 2167
Midland, Mi:higan 4S640

. Attention: Mr. L. Davis

Subject: Midland Project Job 7220
- Subcontract 7220-C-208

Clarificaticns to Specification

7220-C-211 (Q) Revision 7
- Dear Mr. Davis:

Reference: Letter Bechtel Power Corporation ,
C-20s-B-411 - September 23, 1979

Letter U. S. Testing Cccpany
C-208-209/1015.130 - July 17,1979

Please ce advised that item No.1 of the asove referenced
Bechtel letter is not being practiced on the job site. U. S.
Testing field personnel attempts at acquiring the proper cri-
teria to be used for determining skip grading requirements have
failed. Your action, recuiring the Geotech Engineer to provide
U. S. Testing with this information, would be appreciated.

.

Very truly yours,

UNITED STATES TESTI'iG COMPANY, INC.
A

~$$/s?W#
M. Anselmo
Project Engineer

PA:hg

d.J. Lilly.vhite SS500273
'

cc:
Mr. J. Speltz

_
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' ' 'Pes: CtSee Box 2167
Miciana. .Werugan 4864o d !
September 28, 1979 )

U. S. Testing Co. , Inc.
1415 Park Avenue
Hoboken, NJ 07030

Attention: M. Anselmo

Job 7220 Midland t
'

Subcontract 7220- 208
Clarifications to pecification
7220-C-211 (Q) Revision 7

: C-208-B-411

Dear Mr. Anselmo:

Refere.gce: Letter U. S. Testing Company C-208-209/10lS.130 July 17,1979

This letter is written to provide clarification to your questions raised
in your letter C-208-209/1015.130 of July 17, 1979.

1) Section 8.0, Paragraph 8.1, Article 8.1.1 - Geotech Engineer will pro-_.

vide criteria to be used for determining skip grading requirements for
structural backfill and-receiving gradations.

2) Section 8.0, Paragraph 8.7, Article 8.7.1 - Geotech Engineer will pro-
vide a technician who will supply the acceptable technical compaction criteria
applicable at the time of testing.

3) Section 8.0, Paragraph 8.8, Article 3.8.2 - A REM has been written to
! clarify that the visual inspection Will be of a representative sample having

physical characteristics of the load being examined.

Please confirm that these ' interpretations are in practice with your personnel.

Very truly yours,
~

.

*
t,

,

F. Ne gen.

SiteManagerU-

JFN/JWL/DLP/br I

cc: J. Speltz
.
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. ' File: UST Co. C-208-209/1015.130
July 17, 1979

-

Sechtel Power Corporation .

P. O. Box 2167
-

.

Midland, Michigan 43640- ,

,

Attention: Mr. Joel F. Newgen : .~ " - -
-

-- ., ..

c-- j[,1(J[ 'd-gUfRe: Midland Project Job 7220
Subcontract 7220-C-208-

Subcontrhet Change Notice 104F'

*
.

. Dear Mr. .'lewgen:

In reference to the subject Cha .ge Notice, U. S. Testing
will take exception to Specification ??20-C-P.ll (Q), Revision
7, until clarification is given to the following:

Section 8.0, Paragraph 8.1, Article 8.1.1 states that ,

gradations of materials used for structural backffil within
3 feet of exterior walls shall not be skip graded. U. S. T.
was not issued the criteria to be used for determining skip -

grading, therefore, we assume that Bechtel Project Engineering
is responsible for reviewing gradations for skip grading.

Section 8.0, Paragraph 8.7, Article 8.7.1 requires 85".
;

R.D. for Cohesionless materials used under structures and 80% .

R.D. in other areas. U. S. T. is not responsible for knowing'

the exact location of all the structures on site,' therefore,*

we assume that Bechtel Engineering will continue to be respon
-

sible for providing U. S. Testing with the applicable acceptance
-

criteria at the time of testing.>

Section 8.0, Paragraph 8.8, Article 8.8.2 states that'

" material delivered tc the jobsite...from offsite sources shall
be visually inspected..." Since the receipt of this specification
by our onsite laboratory, the inspections have been made in the*

form of general observations of the physical characteristics of
the soil at the time of sampling. However, if a more in-depth
inspecticn is required, please define the specific criteria we
are to employ as this was always a Bechtel Q. C. function and

,

not U. S. Testing's.' .
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unitod Statoc To . ng Company, Inc. j- ,.

Bechtel Power Corporation July 17, 1979
Attention: Mr. Joel F. Newgen
Page 2 of 2

|

If you have any questions, please contact me at your
earliest convenience.

.

Very truly yours,

UNITED STATES TESTING COMPANY, INC.

hff b

M. Anselmo
.

Project Engineer
.

MA:hg
. enc.

_

cc: Mr. J. Lillywhite
Mr. J. Speltz
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sue e Job 7220 Midland Project rrom J. F. Lewgen , ! |
Swiss Hammer Test Results o' 1

- - ' -

lRequired for Disposition of Cons tru ction.' y'. I 4 eo,
NCR 1745 ' " " " ' ' ' '

' " " " ' 1-- . 'BCBE-2157* * * " ^' Midland,M,cco,,, H-- |
J. Hook ,-,si. ,

R. Schulman acm. , i

W. Barclay i ; |

rites.o h 0 6 7 0. A
yG,-W#/ 7 i'

Please find below the Swiss Hammer test results for Diesel
Generator Slab #2 at elevation 664' (Pour No. DG 664 D), required
for disposition of NCR 1745, as verbally requested per Project
Engineering via R. Schulman. The following are test rebound
values obtained from Soiltest Swiss Hammer #5940 on January
29, 1979 at various test locations as designated on the attached
sheet for C-lc concrete (4000 psi @ 28 days) placed at pour
DG 664 D on December 28, 1978.

Average
Test Area Rebound Values P.ebound

A 21, 23, 26, 21, 21, 22, 27, 23, 22, 25 23.1
B 19, 20, 26, 21, 21, 28, 25, 34, 28, 25 24.7
C 23, 26, 28, 30, 30, 22, 25, 23, 23, 26 25.6
D 32, 34, 20, 22, 23, 22, 25, 20, 19, 24 23.1
E 25, 25, 23, 25, 25, 30, 28, 25, 27, 28 26.1

.

-~

..
~

#. . , . -

; .., . . ..s

J. F. Newgen
'

! JFN/RDK/vmm
|

|

Attachment

|
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Bechtel F ./er Corporation
C

.D
Post Office Box 2167

,
Midland. Mictugan 48640

i AcT.Itsta fcsev my.
November 17, 1975 ; ,S. t. W,

% 5 W'
j Aus P t. It ' .

; Aut t t. l3| dd
,v.a. t i ) i }Consumers Power Company ' 5 '" i i i !,gP. O. Box 1963 3 " ' I i

I f'&(Midland, Michigan 48640 ( 801 2 g g75 7
~i

I[i
-

* ("' ' ! ''f'i

:: ' a- !.

Attention: T. C. Cooke { gECM ['",; ,' |I
'

A.A 7 J u i t i
4Dear Mr. Cooke: P car . -4 i ! i iQn .

g .y,m .,, , ,. ,

Job 7220 Midland PrcMI'* -

Subcontract 7220-C-27 : ,

Proposed Canonie C1diin
iii,

BCCC 1372 \ *wn G-2/Da a ,1 1 _ f .'iI

In accordance with the agreements reached at our November 14, 1975 meeting xcti'Ion resolving claims submitted by Canonie Construction Company, we submit
the foll.owing items for response by Consumers Power Company.

.

1. Does CPCo wish t'o take part in a review of Canonie Construction '
Company bid documents and job pictures at Canonie Construction
Company's office in South Haven, Michigan?

2. Does CPCo desire and audit by an outside accounting firm of Canonie
Construction Company records in order to confirm the claim of
loss by Canonie Construction Company?

3. For negotiating purposes with Canonie Con::ruction Company, we
wish CPCo set a maximum dollar figure as a guideline based upon
the parameters. as discussed with CPCo to settle subject claims.

We propose to have a response to Canonie Construction Company by November 26,
1975 regarding their claims and the immediate action,we intend to take.
With this in mind we would appreciate your answer to the above items byNovember 20, 1975. -

.. .

Very truly yours, pre;cct t :.n:y..w#
M..' ..,. : n.m

e511500368 ,,,,, gg(j ,,ggp,j_
-

,
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'
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/.F.N gen ' /' . * . _..
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JFN/JCC/kt/af ,
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- G E N E R A L A N A LYTI C S, I N C. GAI Project No. 70-123

* .

March 12, 1970

Notes from Meetina with AEC
Consumers Power Company

Midland Plant, Units 1 and 2
Subsidence Potential
Bechtel Job No. 7220

Representing AEC:

Tom Cardone

Bank Waldron

Dan Muller

Dr. Wilson (University of Michigati)

Representing Consumers Power Company:

Bob Allen, Vice President

Bill Kessler, Project Engineer

Representing Dow Chemical Company: ,
;

J. F. Maddock, Project Manager

Ralph Hultin, Sec' ion Manager, Wells and Gas fieldst

The statements of various individuals are sunnarized in the following notes:

Waldron - There is not enough data presented on the solution mining to be sure
|

| that subsidence will not occur. Among the unknowns are the cavern -

geometry and the state of stress in the rock above the cavity. With

this lack of knowledge, any analyses of subsidence should assume i

i the worst conditions.

Kessler - Are calculations available showing subsidence is a problem?

Waldron - Not convinced that assumptions are correct or that Woodward-
.

Clyde has considered the worst conditions.
1

Muller Suggested that the discussion concentrate on a review of the-

Woodward-Clyde Report. !

50500628
.

002633
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1

G EN ERAL AN ALYTICS, I N C. Project No. 70-123 |
*

March 12, 1970, ,

2.
.

.

Waldron - The brine wells are not a problem as long as recharge maintains

a static head. As for solution mining, he would like different
;

cavity shapes considered. Will a different geometry produce a
,

i

worse stress condition? Also, consider effect of future salt

; solution mining in the vicinity of the plant. Would like to see

t.
present data for each well.

Hultin - Woodward-Clyde study was based on Young'.s Modulus and Poissons

ratio data obtained in a well two miles from the site. The strati-

graphy of the area is very uniform, therefore, the data can be

; projected. Don Deere University of Illinois, has discussed both
i !

the logging technique and the finite alament approach with Dow,
i

i and feels it is the best way of evaluating the problem.
I

Cardone - Are there fracture concentrations in the area? |

j Multin - No.
:

| Kessler - Is there any reason to believe there are nonuniform conditions?

! Waldron - With solution' mining of seven thin beds there is some uncertainty
i -

as to the extent of the cavities.

| Hultin - Experience with many wells in the area indicates that a cavity is
i

! likely to develop as a cylinder more in interbedded salt seams,
!
j such as at the site, than in a thick salt bed. The collapse of

rock beds between the dissolved salt seams results in blocks:

!

| dropping to the bottom of the cavity. The Solution Mining Institute .

' has done considerable research but is unable, as yet, to measure
,

*

the size of cavities.
.

suscosas
.

0026G*r
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GEN ERAL AN ALYTICQ, I N C. Projact No. 70-123.

March 12, 1970
.

3. .
,

Waldron - Concerned with creep in salt below a depth of 3000 feet.

What will happen to the solution cavities in the future?

Huitin - Flow in the salt occurs at depths greater than 7500 feet, however,

his observations indicate that no flow a: curs above this depth.

As an example, he indicated Dow knows that in wells extracting

salt from small cavities (10,000 tons of salt,16 cubic feet =-
.

1 ton of salt) at a depth of 4200 feet no flow occurs.

Cardone - Perhaps analyses should be based on multiple cavities due to the

possible flow of the salt. -

Hultin - Fingering out of dissolved salt beds results in pillars between

wells. The 25 foot height of the cavity is conservativa. They do

not remove more than 10 per cent of the salt in the solut1on well8

field. They can also tell if interconnection between walls occurs.

Wilson - The greater the dismater of the opening the more likely there is

to be surface movement. Also the greater height of the opening,

the more likely the possibility of a break occurring at the ground

| surface. The Woodward-Clyde report considered two diameters, 630 *

feet and 1260 feet, both with a seam thickness of 25 feet. Suggested

looking at interconnection and realising it is channeled rather than

cylindrical in shape. Would feel more comfortable with a family of

savity shapes being analysed.

Multin - Any small amount of, extraction, that is, a change of stress at depth,

will have some effect on the ground surface.

Cardone - Would like to know how much subsidence could be expected and the

type of subsidence. Again asked that the interrelationship of the

savities be looked at.

30500630
~
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O E N E R AL AN A LYTICO, I N C. Projccc No. 70-123. . .

IMarch 12, 1970
.

4.

Wilson - 1200 foot diameter cavity, considered by Woodward-Clyde, probably

gives the worst case. Wilson also asked if hydraulic fracturing

had been used in developing the solution wells.

H_ultin - Some fracturing has been tried in wells in the Midland area but

not at the plant. (Check on this) Fer the finite element analysis

the shape of cavity considered has.co be symmetrical. Both Dr.

Nair (Woodward-Clyde) and Dr. Deere concur on this. (I agree)

Wilson - The Woodward-Clyde report is short of detail. He would like to see

more information on the wells and the condition of the rock around

the cavity.

Cardone - Did boundary conditions change for the 1200 foot cavity?

Hultin - Has work by Woodward-Clyde summarizing a study being done for thel

Solution Mining Institute.

Cardone - Would like to see family of cavity shapes analyzed plus consideration

of interplay between cavities, especially known interconnections.

Hultin - Raised the question of bulking effect of any caving, and indicated

that it is a very significant factor. Wilson agreed. The overburden

pressure assuming 1 psi per foot of depth is approximately 4000 psi.

The hydrostatic pressure is about 2000 psi, leaving a pressure differ-

ential of 2000 psi. Temperature of the salt is about 1050 F.

Wilson - Looking at various shapes of cavities should result in taking salt

cree.p into effect. He suggested looking at the creep of salt in

salt domes developed for the AEC. ,

Cardone - The analyses presented are alartic, is the deformation plastic?

; Wilson - The E values from sonic logs are good, however, he would like to

Sd500631 -
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* G E N E R AL AN A LYTI C S, I N C. Project No. 70-123

March 12, 1970-.

5.
,

look at the stres's about the cavity and the strength of the rock.

Huitin - Although about 60 feet of salt is present, experience indicates
'

only about 25 feet of this thickness i.: removed.

Cardone - Is there a connection between the brine in the Sylvania Sandstone

and the salt?

Hultin - It requires 2000 psi to move the brine in the Sylvania Sandstone.

(Clarify this answer) Initially, the formation pressure in the

Sylvania Sandstone was at the ground surface, however, pumping has

reduced the presure to a level 1000 feet below the ground surface.

This level is now held constant by rocharging through injection wells.

Ground Surface pWell { Inj ectingBrine
fiell

<

Static Level 1000' / \

' ~ ~ ~~-~

of Formation Pr ssu e 7 ~ %[~ ~

.

Sylvania _
Sandstone d

cardone - Concerned on the possible effects of the brine walls on subsidence.

Lunch Break
| *

McClure - Regional subsidence is not a problem. Only offset, that is a vertical
l

| break at the surface, could be a problem. However, the calculations
I by Woodward-Clyde indicate very small movements at the ground surface.

Although the movements are small the area of surface influence is

large as indicated by Woodward-Clyde's Figure 6 and there could be
1

some overlapping of these movements at the surface. However, adding
|

'

|

51200632 -
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I G EN ER AL AN ALYTICS, I N C. Project No. 70-123 |

| March 12, 1970*
.

! 6.'

!- |.

'
f

| these movements, is an extremely conservative approach and would ,

:

still result in very small movements. |

) Wilson - In evaluating subsidence, three approaches are possible.
i

; 1. Intuition - he would expect no offset at the ground surface.
!

2. Emperical, amain he would expect no offset.

i 3. Analysis, this also shows there should be no offset.
s

Multin - Wells 10 and 17 are not connected. No. 17 is estimated to be abouc

600 feet in diameter. It is not operating and is only on a standby
.

basis. The flow noted by AEC and Bechtel personnel when visiting
I the site is only a small flow required to keep the water at the top ;

; ,

'
of the well from freezing. The monuments used to check for movements |

1 i
of the ground surface are normally offset 10 to 15 feet from the wells.,

;

) He again emphasized that only 10 per cent of the volume by salt is |
i

i removed from the area of the well field.
i ~~~

i Only 10% of Salt iso
! Well * removed from this area*

| Field # 'g
;

.

i o
1 4 'j i

/ "'u - ;
|

.

-. _
- y,. . j

-

i

; Wilson - Agrees that Dow uses a low density well spacing.
.

} McClure - Several inches of settlement is not a problem at the plant.
;

Cardone - Asked that data be submitted on tolerance of plant to settlement.,

t

; Be then listed various things he would like to see covered in the
i

final report.

1. Survey data on the bench marks, 1958 to 1968.

5d500633 ~
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,

,

7.
i

2. Search of literature presented as a bibliography. l
I.

3. Properties of overlying strata. Are the rock moduli time i

; dependent?.

4. Spacing of joints and fractures - core description of rocks

in the roof of the salt cavity. A log of each well.

5. Assurance on cavity size.

6. Microseismic and slope indi,cator data. (This was strenuously

objected to by Allen, McClure and Gray - Cardone received

no backing by Wilson or Waldron and the item was deleted)

7. Analysis of drawdown in brine wells and how it affects

salt cavities.

8. Dow'sintentionsregardingminingoftheSalinaS$1t.

9. Cavities of 5 closest walls - is interconnection possible?

10. Maximum tolerable strain on structure.

11. Methods of stabilizing site. (Allen objected - this will

not be' discussed if study shows subsidence is not a
'

problem.) -

,

12. Dynamic considerations - will earthquake cause collapse?
,

Draft of report to be reviewed March 25.

Richard E. Gray
.

9
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BECHTEL CORPORATION@ INTER-OFFICE MEMORANDUM

Date December 16, 1968

Ta J. H. Blasingame dl. From H. H. Burkej
,;; /+

i. Dept. H & T - Soils.

,4c.

Copies to J. G. Thon b/ O3 At 50 Beale Street'

P. A. Martinez Ck j8
k ," / Svidect: Midland Power Site - JobV

h @. 9//g No. 7220 - Soil Investigation
'

g|l g:g,j at Cooling Pond Site
f

'

,

At the request of Mr. P. Martinez, we have reviewed the soils report by
Dames and Moore dated November 6,1968, as well as supplementary data
received to date. The report includes complete logs of boreholes and
results of soil classification and compaction tests performed in Chicago,
as well as partial results of triaxial shear tests and permeability tests
carried out in the Dames and Moore laboratory in San Francisco. We found
the report satisfactory both with regard to technical content and the '

manner of presentation,
t

The triaxial shear and permeability testing program was being continued
after the submission of the above report, and we expect it to be completed
towards the end of the current week.

We have been reviewing the results of these tests with Dames and Moore
personnel as they became available. We understand that the Chicago branch
of Dames and Moore will shortly re-issue the soils report, incorporating
the complete testing, data.

The results of this soll Investigation, together with data from earlier
investigations, enabled us to conclude that the soll conaltions in the
cooling pond area generally are satisfactory. The foundation soils over
most of the proposed dike and baffle alignment have adequate bearing
capacity and, except for sandy pockets in the top 5 to 18 feet, have very ~

low permeability. A seepage cutoff through the sandy pockets where these
occur will be necessary, but, at this stage, we are hoping that the cutoff
can be achieved, in most if not all areas, by means of a core trench
backfilled with impervious fill

|

However, because of the considerable distance between the boreholes, we do
not expect that the soil investigation has disclosed all the potential
trouble spots along the dike alignment. One particular area of uncertainty
is at borchole 104 opposite the Tittabowasse River where pervlous sand was
reported to a depth of 17 5 feet. Neighboring boreholes did not Indicate
similarly unfavorable conditions.

511500748
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'Mr. Bicsingame -2- December 16, 1968
.

;

A number of additional boreholes would be desirable to delineate more
clearly the extent of poor foundation conditions in a few such doubtful
areas, as well as to verify the location of sand deposits in the pond
area suitable as fill for drainage zones in the dikes. Also, because
of change in dike location, only two boreholes were put down along the
entire west wing of the dike and additional boreholes would be desirable
in that area.

Because the quantity of clean sand in the pond area may be inadequate for
the drainage zones in the dikes, outside sources of sand should be investi-
gated. Laboratory tests on potential drain sand samples will be required.
Also, potential sources of riprap for slope and channel protection will have
to be established.

i

HHB:RLK:es Harris H. Burke

- _ . . . .

i
JOB 7 2 2 O _. . ,_

. "Q|Z-~ ; ~ 1
i i i i

h o. . I V_ I 1[A!
i z .1. %

1 ..

k !;. -

. L. C. ,

, A..,
- __p y,

, C. D

! -
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i I _}

.
,

?. . .. Own,,u.

i
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Copies To:

r *, .

JWC

C
DMB

010154 Tu -
'

:: ate July 11. 1980 2:00 PM

TRT
PdARutgers, Bechtel*

Psrtici: ant s Cc= arv
i g

osgeeley 3 File 0485.16 .
TJSullivan Serial

3 Consumers Power Company g77
TRThiruvengadam 3, .

JEBrunner ) *

Subject Reauest by co-. of h4 nee-n fn- Ad44* fan =1 Tn# e =+1on
Regarding Plant Fill

: -

; Referenen* bt* ** fw A se' ve' e a- e ' "'' r * n nicart, n e mm
1 dated June 30, 1980

Discussion .

D Hood was. called in connection with the request by NR" for additional infor=ation
on behalf of their consultants, chiefly, the U S Corps of Engineers. This. *

; additional information required by the Corps consisted, among other items, of several
new soil borings in Catescry I area and also in Cooling Pond Dike add detailed!

laboratory tests on samples taken. Hood was informed of an earlier telephone call
by G S Keeley to Joe Kane of MRC'on the same subject.

G S Keeley questioned the logic and the necessity of additional soil borings and .,
laboratory tests. Quite a few of these borings are requested to be located in
Category I area where several borings have already been taken. The borings
adjacent to the service water pump structure and Aux building electrical penetratien
areas that were required by Corps to verify the design adequacy of piles and
caissons are not needed since these structures are designed to penetrate into the ,

till. CPCo's reasons.for not taking any new borings in the Diesel Generator
Building area to prove the adequacy of the preload program have already been
documented in previous responses to NMC questions and NRC meetings with
consultants, Drs Peck and Hendrew. Again, the need for soil borings in Cooling,

Pond Dike is not clearly established since the dike is a nonseismic Category I*

structure. Furthermore, Bechtel and their consultants strongly advise against
any berings in the dike as they create a potential for undermining the integrity
of the dike. Since the cooling pond dike is not a safety issue, especially in the
hearings, the need for exploration is questioned. In light of all the objections
raised above, O S Keeley requested D Hood to set up a meeting with the NRC, their
consultants, Bechtel and CPCo at the earliest possible time to resolve the,

'

questions.

|
*

.

.
.

*

50501110
. ..

.

m



. . . - . ._. -

. .

*# J' TELEON 2

|
.

. -

D Hood stated that CPCo should wait until another letter from the NR L

received, wherein, additional details of the new soil borings and la o chhests,
along with the reasons for requesting them vill be provided. This letter vill be
sent to CPCo within two to three weeks. Hood explained that is the staff's

,

policy to review the request by their consultants in detail and since this
issue involves several disciplines, there vill be delays due to coordination.

,

G S Keeley expressed considerable skepticism on the promised time span of two
to three weeks of receipt of the letter.

.In conclusion. D Hood stated that CPCo should wait until the receipt of the'

letter before setting up the meeting. G S Keeley said that he would include
this and another item for discussion in the agenda for the meeting with
H Denton scheduled for August 5,1980 to express CPCo's frustrations in
facing continuing series of delays in getting this issue resolved.

T J Sullivan asked when we would receive the NRC meeting minutes on Fire
Protection and Reactor Vessel Anchor Bolts. Hood stated that he has issued the meeting
notes before he vent on vacation and CPCo would receive it very soon. G S Keeley<

infomed Hood that J W Cook had talked with A Sehvencer to have the Case Load
Forecast Panel meet before the Board meeting, since the fuel load dates have been
revised for Unit 1 to be December 1983 and for Unit 2 to be July 1983

.

'

.

.

.

. .

-
1

.

.

:
'

.

.

|

.
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G Inter-office Memc.*andum
5f.x
E To K. Uiedner Date 30 June 1980

""
Subject !!idland Units 1 & 2-Job 7220 From S* S Afifi

jM Ramner Compactor RV4B

] of Geot.echnical Services
g S. I.. Blue

- Copies to At Ann Arbor 10D5

g W. R. Ferris
=i J. Delart.'
H A. S. !!arshall

5 !!. Peterson
iE. S. Rao
] J. O. Uanzeck
,i 1320, 3410

E This is to sunmarize my visit to the !!idland Jobsite on June 26, 1980.
At your request, I nade the trip to look into uses of the ranner type compactor=

= !!odel RV49, generally known as the pogo stick. Acconpanying ne on the site
tour uere A. S. !!arshall and J. O. Uanzeck from Geotech and S. Rao from Project...

Engineering. I spoke to Milt Peterson and Jack Delarm from Bechtel constructic"

and Bob Pheeler from Consumers Power Company. .

EackRround Information

.. The following background information was provided to ee.

= 1. Uses of the ramner conpactor are very limited. It has been estimated
that future application of the compactor would involve at the most 100

.. to 200 cubic yards of fill. This compactor was used in the past on
;;;; a very limited basis.

E
2. The ranmer conpactor is only used in tight areas where it is not *

-

4:;: possible to use another piece of equipnent. Concrete fill is
not always permissible or desirable in such areas.

3. Application of the compactor can be limited to sands only (no clay). ~

''

4. Construction would like to continue using the compactor where applicable.

h 5. Consumers Power Company is connitted to qualify the ramner type compactor.

E Recennendations

By a copy of this neno, the following reconnendations are nade to project
engineering.

1

._,
1. !!ake a test fill using the ranmer type compactor on structural and

~

pit run sands.* The equipment can be released after results are
evaluated. .

S9501268
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Bechtel Associates Professional Corporation

Page Two
30 June 1980
K. 1?iedner

.

2. Regarding previous sand fill placed with this compactor, obtain all
pertinent data including location, inspection reports and field density
tests. This information should be evaluated by Engineering and Geotech.
It is understood that this compactor was not used in the past for clay.

I was advised by Bechtel construction that the remaining fill in Q-areas
is very limited in nagnitude. It is perhaps on the order of 2000 cubic
yards. I recomnend that the fill in the Q-areas be limited to structural

1 sand in the future. This should simplify the operations without significantly
inpactins lost. It is understood that there are no remaining specific
applications for clay fill in Q-areas.

4

S. S. Afifi

SSA/lah

.

.

.

.

.

_. ,. .

,
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Bechtel Associates Professional Corporation

Inter-offlCe Memorandum
.

To L. II. Curtis Date 22 April 1980

Subject Ftidland Units 1 & 2-Job 7220 From S. S. Afifi
Consultant Services
on Plant Fill (S-17 ch j 10 of Geotechnical Services

\~ 2. ~r,

[(%,Vj 7220-80-122
Copies to S.L. Blue X A Ann Arbor 10D5g (P. K. Chen

B. Dhar ''

97 p p , 3 2.E0 k GiJ.O. Wanzeck
~

K. 111edner
1320, 2140 BECH g R

,

A.A. 7220 ,,33
,

.,

d .sREFERENCES: 1. L re on S. Rubenstein (NRC) to S.Hovell (CPCo)
dated pr 1 1, 1980

2. 10:1 from 3. Dhar to J. O. Wanzack dated April 10, 1980

Attached you uill find a description of services to be perforned by
consultants R. B. Peck, A. J. Hendron, Jr., C. H. Could. H. T. Davisson
and R. Loughney on plant fill as requested in Reference 2 and outlined in
Reference 1.

A copy of'this information was hand carried to S. Lo of project on
April 21, 1980.

.

JC" 70P J
S. 5. Afif-

,j, , . .

,~~f V. . . , . , ,

" I i -'
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R R. Peck and A J. endron. Jr.

1. Continue to review results of field settlement measurements. |. -

2. Review approaches to settlement evaluations.

3. Review FSAR subsection pertinent to the fixes such as surcharging,
underpinning and permanent dewatering.

i 4. Participate in evaluating results of field measurements to be taken
during and after installation of the permanent dowatering system and' results of load testa en caissens to be conducted durinC underpinning.

,

5. Make periodic visits to the site to observe construction operations.

i n. v. osvis.on
,

j 1. Reviews the technical specifications for furnishing, installing and
! testing closed and pipe piles for the service water punp structure.

2. Observes pile load testing and reviews the pile load test data.

| 3. Makes periodic visits to the site to observe pile installation procedures,
review pile driving records, and inspection reports.

I R. 4. t.ounkney .

1. Reviews the design of the permanent dewatering system being perferned
by Rechte1.,

2. Reviews the technical specification.g for inetallation of the system.

3.
'

Makes periodic visits to the site to observe :he permanent dewatering
system installation. -

t
e

; 4 Reviews construction inspection reports.
.

o

S. Reviews results of performance tests made en the permanent dewatering .
systen after installation. *

.

I

C. Could -

| 1. Reviews the technical specifiestions for underpinning of the aunt 11ary
' building. '

2. Reviews the design detalla to be sutmitted by the subchntracter.,

3. Instruct the inspectors on not to leek for in inspecting eenstruction
activittee and in understanding the specifications.

4. Makes periodic visits to the site to review construction activity
and field inspection records.

5. Reviews results of field installation lead tests to be performed
on the caissene. .

S P,50'.319
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50 TECHNICAL SERVICES ANN ARP '8 OFFICE'

-

~

TR1P PROJECT JOsNUMsER DATE(S) OF TRIPp,,,, REPORT '

Midland tnits 1 5 2 722o-101 A,ril lo. 1,so

TRAVEL $R($) NAME ANO PO$4fl0N
>

Kirk Sailey - Geologist

TRIP T0iPURPoss>

To assiter observation wells and check construction devatoring systee operations. -

PtRSONS CONTACTED

I C. Willson/ Surveying C. D. Sack /Leughney Dewaterias, J. Spelts/U. C. Testing
M. Russ/ Subcontracts

RESULT 5 tuSE ADDITIONAL PAGE IP NECESSARY) -

Arrived site at 1000 hours. Proceeded to take full set of observation well readings as well
as reading toughney observation wells inside the Turbine Building and two pienometers inside
the Diesel Generator Building. Observation welle AX-2 and AX-10 inside train bay of the
Auxiliary Building still needs protection.

'

i Contacts

C. Willson of survey and got elevations for observatica wells PD-39 and PD-42 as requested
last week.

J. Spelta of U. S. Testing and received orisiaals of this weeks southly eductor well tests
as well se summary sheets for month of March. Also received our copy of weekly fines test ,

results. Nad then pick up soil samples to run sand gradations for last observation wells .

.

'' drilled. Will have to pick up all test saeples from U. S. Testias sent week.
.t
|| C. D. Sack of Loughney Dewatering for weeks observation well data. Na did not have the

iinformation ready for me. Na aise did set have results free week of 3/21/00 as requested
last week. Ne said he would mail them to me. Na also said they had takaa a water sample ,

11 and seat it te Agua Assoc. La New Jersey for analysis. I told C. D. Sack that tank purging ,

*
i'o preparations are en held at this time.

's i

;; M. Rung of subcontracts and gave his a list of Levshaoy asterials used for the lastallation - |
cf observation wells as had been arranged between M. Runs, W. Kisser and C. D. Sack. He*

* will traseeit this list to Leughney. Lef t site at 1530 hours for Ann Arbor.
**

POLLowup ACTION NEEDED (IDENTIFY ANY SPECIFIC COMMITMENT 5)

1. Protection for AX-2 and AX-10 inside train hay of Auxiliary Building.
.

2. Weekly observaties well readfass for weeks ending 3/21 and 4/11 free Loughney ,,
Dowaterias.'

3. Pick-up test samples sad results free last easd gradation done by U. S. Testing.
,

3 A P,

PREPARED sY INAME) SIONA E LOCAfiON DATE'

k'[// / [e/ AA0 1005 4/14/s0 '

, _ n , n .,,

OlsTRisuTION 1/
-

S. L. Blue
W. C. Parte, Jr.

S'50 321J. O. Weaseek
rites st2o
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VIBRATORY SETTLEMENT

OF DIESEL PEDESTALS

for

Bechtel Corporation

Richard D. Woods
February 29, 1980
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VIBRATORY SETTLEMENT OF DIESEL PEDESTALS

Diesel-Generator Vibrations and Soil Conditions

Computations by Bechtel personnel (Bandyopadhyaya, 1977)
estimated the maximum vibration motion of the Diesel-Gen-
erator-Foundation system to be 0.00008 inch at an operating

speed of 450 rpm. Increasing this displacement slightly to

0.0001 inch (peak) , the maximum acceleration would be about

0.0006 g. The soil supporting the diesel-generator ped-

estal is assumed to consist of 30 feet of clean sand at a

relative density (D;) of 45%.
Settlement Analysis

Most efforts to estimate settlement of sand due to

vibratory loads have dealt either with accelerations greater

than 1 g as for vibratory compaction or with ground motions

of large shearing strain amplitude as for earthquakes.

Neither of these conditions prevail in the case of the

diesel-generator pedestals.

Experience of the writer is that vibrations less than

chose which are perceptible by peopinfdo not cause measure-
4

able settlement. At 450 rpm the level of vibration accel-

eratien which is perceptible by people is about 0.00lg.

Therefore, it is noted that the estimated diesel-generator

acceleration is less than this threashold and vibration

induced settlement would be imperceptible.
,

-

However, in an attempt to quantify the magnitude of
f

imperceptible settlement, the results of laboratory ex-

periments by Seed & Silver (1972) were employed. The clean

quartz sand in the Seed & Silver tests were subject to
'

multiple repititions of shearing strains at an acceleration

of 0.3 g. The sand was compacted to relative densities of.

45% and 60% before starting the tests, .and the vertical

vibration compaction strain was measured for three mag--

nitudes of cyclic' shearing strain amplitude.

To apply the Seed & Silver.results to.the' diesel -

pedestal settlement analysis, the cyclic shearing strain
'

*See Richart, Hall and Woods (1970)

S8:501331.
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in the sand supporting the pedestal was estimated as follows:

A
[=cyclicshearingstrainamplitude EP |=

V,xT,
in which

i A = peak to peak vibration amplitude (in)pp
V, = shear wave velocity in soil (ft/sec)

T, = period of pedestal vibration (sec)

therefore

0.0002 -5

[=800x12x0.13 = 1.6 x 10'7or 1.6 x 10
g

The Seed & Silver test results for relative density

45% and 60% were extrapolated to a shearing strain amplitude
-5of 1.6 x 10 %, see Figs. 1 and 2. From these figures the

vertical strains due to vibratory compaction were found for
2, 10 and 300 cycles of a shearing strain amplitude of 1.6

-5
x 10 %. These vertical strsins were then plotted on Fig. 3
and extrapolated to a number of cycles of shearing strain
amplitude equivalent to one year of continuous operation of '

the diesel generators (450 rpm x 60 min /hr x 24 hr/da x 365 da)
6

1.e. 230 x 10 cycy,,,
Using this approach, it was found that the vertical

strain for z. sand D, of 60% was greater than that for D Ofr
45% which does not agree with basic principles of soil mech- '

anics. However, because considerable extrapolation was re-
; quired to arrive at these vertical strains and because the

magnitude of the vendcal strain from this analysis was not
greatly different for D =45% and D =60%, a single value ofr r .

_

vertical strain equal to 10-4 % was selected as appropriate,i

| -

| see Fig. 3.

For the 30 feet thick sand stratum undergoing a vertical
~4

strain of 10 %, the settlement amounts to:

30 ft x 12 in/ft x 0.000001 = 0.0004 inch. -

This is clearly in the imperceptible range and-~ confirms
.the writers previous experience.

S450"332
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Conclusions
.

|
Based on the preceding analysis, it is anticipated

that the sett1 ment of the diesel-generator pedestals
4

due to self-excitation will be imperceptible. However,

because of the approximate nature of this analysis, the

simplifying assumptions that were used, and the variability

of the soil supporting the diesel pedestals, a settlement

of 1/4 inch should be expected.
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'

/ERTICAL STR AIN VS CYCLIC SHEAR STRAIN
(FROM SEED & SILVER,1972).
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. CONSULTING MEETING - BECHTEL
'

ANN ARBOR, MICHIGAN

f JANUARY 7 & 8, 1980

I
| January 7 & 8, 1980 - Reviewed the Pennanent Dewatering System - Midland Plant:

i It was agreed:

1. That the backfill around the Category I pipe lines and ducts need not be dewatered
as it is not subject to liquidation.

2. That any loose sand backfill layers beneath the Category I ducts and pipes subject
: to liquidation need to be dewatered.c

3. To move the proposed 20 operating and 20 standby dewatering wells in front of the
I Service Water Structure and Intake Structure closer to the said structures so that
i the dewatering wells will intercept the sand backfill beneath the service water
| pipes that is subject to liquidation, instead of dewatering the original sand further

away from the structures and depending on the original sand gradient dewatering the
send backfill under the service water pipes along the buildings. The test pumping
of the temporary dewatering wells for the punctured electrical ducts near the Service
Water Structures indicates that the original sand alone will not drain the overlying
sand backfill.

4. That 100 percent redundant system will be provided at the Service Water Intake StructL
to compensate for the allowable down time, i to 1 day.

5. To ' locate the deepwells South of the Diesel Oenerator Building as close as possible tc
the boring locations that show deeper depths of original sand. Install and pump six.

wells and determine from observation wells in the original sand and the backfill sand'

at the Diesel Generator Building if the water levels in the various pervious strata
are responding as a unit or if the water levels in the original sand and the sand
backfill indicate that the water in the sand backfill does not drain into the under-

) lying original sand at sufficient rate to meet the requirements of no water remaining
perched in the sand backfill during the operations of the plant because*lthe initial -i

' water. or any future water from other sources; if so additional deepwells would be
installed around the perimeter of the Diesel Generator Building as required to drain
off the perched water.

| Two deepwells without pumps would be installed near the end of the discharge pipes at
the pond, and if the gradient developed on the pumping of the wells at the Diesel Generate
Building is not sufficient for the desired down time, these wells would be operated as
required to obtain the gradient needed to obtain the desired down time.

In the Trainbay Area, 4 deepwells would be lnstalled within area initially and
supplemented as required to meet the requirements. The same observation well procedure,

used for the Diesel Generator Building would be followed at the Trainbay Area.

Approximately 6 deepwells would be installed in the area East of the Power Block to
dewater this area. . .

Some of the existing contruction deepwells at the Reactor 1 would be used to offset
' the leakage through the dyke on the West side and some of the existing temporary construct

deepwells at the Unit 2 reactor would be used to supplement the deepwells installed on the
East side.
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Observation Wells:
!

,
a. 3 sets of 2 continuous graph recording observation wells with alarms that alert the 1

I
! operating personnel when the water level has risen to a level that requires action.

A set at the Diesel Generator Building

A set at the Service Water Structures-

i A set at the Trainbay

b. The other observation wells would be recorded initially and every week or so to
verify the automatic observation wells.

c. For each new well installed an observation well,1" diameter maximum would be
installed within the well gravel packs. The observation well would have a 5'
length of screen on the bottom and extend above the ground surface.

d. Observation wells in the standby wells would be checked periodically, 6 at the
Service Water Structure, 3 in the Diesel Generator Building, and 2 in the Trainbay

~

Area.

e. Existing observation wells,'AX-1, AX-2, and AX-10 at the Trainbay Area and a
selection of other existing observation wells would be used.,

The. discharge from the wells would be monitored with meters (sparling type), from:

five separate discharge headers. All wells and discharge headers would have provisions
#ar taking water samples.

Each well would be checked initially for allowable fines, and the total allowable for
each discharge pipe determined and checked therefore until a higher percentage of finesi

; shows up at a discharge pipe at which time the individual wells would be tested to locate
the well or wells showing the increase and the situation corrected.

Periodically the wells would be treated to maintain their capacity.
.

The we11 screens would be plastic, 6.625 0.0., 0.450" wall with continuous screen below
elevation 624, gravel packed in a 12'-3/4" I.D. hole, galvanized steel riser would be used
for the discharge riser. The collector headers would be plastic. Manholes or pitles
ad6pters would be used for access to the wells.

1
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Bechtel Associates ProfessionalCorporation

Inter-office Memorandum

To L. H. Curtis Date 18 December 1979

seic :tidland Units 1/2-Job 7220-001 From S* S* Afifi

Plant Fill Settlement (S-108)
of Ceotechnical Services

S. L. Blue

Copies to B. Dhar At Ann Arbor 10 D 5
:!. Rothwell 7220-79-277
J. A. Rutge rs
J. O. !!anzeck
1320, 3410

REFERE!!CE: 10:1 P. A. Becnel to J. A. Rutgers, dated Noveciber 26, 1979.

IO!! from J. A. Rutgers to L. H. Curtis, dated flovenber 26, 1979

Geotech review of borings and Canonie's fill placement record have rhown
no significant contributing factors to the fill placement at the above
site.
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-. .- TELECOPY TO D. W. HALLICAN (HET) 36.
.
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,
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|

Bechtel Power Corocratinno4 ,

nter-office Rlemorantg 722d " 0 0 6 9
-

A 9 T
, &p u:, wo 'em nug

A 1 _dcu .a.
# 'To n. W. natligan Date DecembM*" o 7 o/f

.ser n i

Subsect Midland Units 1 and From J. A. O "'*'

Consumers Power Company -* * * ' " '
Bechtel Job 7220 Of Projec, waw 3---;
FLANT FILL SETILEMENT " C"

Copies to At Ann Arb #8""i::

%1. D. Allen **
" 'g v

F. A. Beenel File 0614

.acu

*'P. E. Esnsen
*"""F. A. Hollenbach
""M. G. Johnson
""L. C. wrt11tp
'**H. O. Eminach*

,
E. A. Rumbaugh

*E. W. Wahl
K. Wiedner "p,p m t. . V 'M'1. K. Vassar

Following is an updata on the activities related to the plant area fill
settlement.

(1) A bid clarification meeting was held with Mergentine Corporation.
The tid expiration date was requested to be extended to mid-
Jeruary 1980..which allows the information resulting from the
meeting to be. sent to both bidders and to provide the client more
time for their apprcreals.

(2) Final coordination required to start lowering the cooling pond
was held r.t ene jobsite. Spilling of near is scheduled tog y g g . fas M gbegin on Monday, Decamber 10, 1979. r

(3) The initial group of three pump tests required to determine ground
water parameters for designing the dewatering system have been
completed and results are being evaluated by GeoTechnical Services.
The third pump test was restarted in the deep sand to provide
additional data to help in designing the system for the
possibility of a higher seismic acceleration. If the draw
down established to date continues the concept of deep sand
dewatering will be confirmed.
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TELECOPY TO D. W. BALLICAN (MET) 36
...
* *e

D. W. Halligan
December 7, 1979
rage 2 0035G9 I

(4) The NRC has issued an ordsr to Consumers Power Company suspending
remedial work on substaadard soil and fill beneath safety related
structures. A coordination meeting will be held today,

'

December 7,1979, to prepara for a meeting with Consumers Power Company
on Tuesday, December 11, 1979. f
The order states that the licensee or any person whose interest is
affected by this order may within 20 days (by 12/26/79) request a
hearing with respect to all or parts of the order. Consumers
in reviewing their strategy as to whether or not to request a
hearing in that they are disappointed that the NRC has apparently,f

ignored responses to their 50.54(f) Questions. We expect their
decision by December 12, 1979.

2 -
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John A. Rutgers
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MEMORANDUM i
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S. Cm e rso n CCC, w,,

kD. Reeves / B. C. ke Connel/B. D ha r ,,, to -IG - 79ra a ,,,

Diesel * Generafar gide 7210.u. , , . . .
_

Bri. ken and Bent A nch o r C-0394
,

BoI1e an fho Pedesfals

p/a n o r ew.s ef fhe diese IA Haehrd ore

g en erale r p edesfels s+awi n 9 the exfenf af
+he da m a n + 1o_._.the . a nc her b*Its . Pleas e-

~

ad utse
~ M ~6hy_~_fddi/idniI ;gspectiogus

~and I e.sfini~ ~ ~t hat ' ui?ll" he rey u red. '
.- -.

. . - .

. - - . . - - . . . . . .

_

Pleas e * de} ermine the correilive a c tion__

e-eqnired as soo n as pas.ahle to minirni z e

+he con <+ rue ilen cc bedolf Irnpeef.

n.,
. . .

O Re+v+3, k, l''?fic hi h
-- -

!

I
1
|

| -

e;pyyjgn

AAOi331 -
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Bechtel Associates Professional Corporation.

Inter-office Memorandum
BEBC 3329

,

To L.E. Davis Date

Subject Midland Plant Units 1 & 2 From L.H. Curtis
Job 7220
Emergency Diesel Fuel Oil W Engineering
Buried Piping

Copies to File: 0274, 4210 At Ann Arbor ,

L. Basinski
J. Clements

is
w a . . . , s.:, . .. , , , , , , , , . , , , , , ,,. , . , . , , , . , . , , , ,. . ,,

, , , , , ,,, , ,,. ,,

.....:.,.. .. ..Com Log .. . .. .> >.
- -

Reference: IOM BEBC-2613, 1/.:2/78., .a.-Q ,.v.ja .< :s;ex s v ., 4.,,,.~ : 9 m: *. u.8 . s~ n -< .. wa,.yu .r. v 9., y e a. -+.o,y.w:: . .:, ?..,:a . -c - -
.

:. < r . .". +e .....,s..

.c.:. a. .uc , . Our records show that we have not yet received a response to the referenced
memorandum, which requested final routing information for the subject

.

Piping..,,

Please note that routing criteria for this piping remain as stated in~
~

the referenced memorandum and the enclosed telex.

In addition to the above, DCN 6 to P&D 7220-M-452 revises the depth and
sloping crite::ia for the subject pis.ing, due to the building and yard
retticusnt in the area of the diestl generator building.

(..u
SVE/hc* |

10/8/1 :

Enclosures: Tclex, Castleberry to Sidhu, 7/23/19 -

,

-
.

| SJ702785
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'JHE UNSERGRC'JMD PORTIONS
,

VJ TH ADEQ7 ATE SEP ARATICJ FOR MISSILE, PROTECTI ON0F ' DIE SUBJECT PIPING SHOULD BE FF.U'/I DED
,

.

'DL E F OLLOVIN G GUI DMC E. IN ACCORD #fCE VITM
1.

FOR 'DtOSE PORTI CJS . OF THE SUBJECT PIPING PJFI ED LESS THAN 4
.

FEET FROM THE SUFJACE, A MINIMUM

BETVEDI A AND B TRAINS OF '3tE St.ME L' NIT.OF 15 FEET SMCfJLD BE MAINTAINED'

R. BJRIED IN THE S/ME TEEJCH. UNIT I AND 2 PIPING MAY
-

!B.

FOR 'DtOSE FORTIONS OF THE SUBJECT PIPING PJRIED MORE TMMI4 FELT FRQ1 TH E SU RF AC E, .

'!RA' INS OF THE SAME UNIT IS PREFERRED,A 15.-F 00T SEP ARATI ON BETVEE4 A AN D B
EACM C AS E C AN BE RE/I EVED IN DIV I D3 ALLY.BJT IS NOT A STRICT REQUIRE-

MINT.

J. MINM F0R R. L. C AS TLEBERRYj
AIN ARBOR / TPEe2118 / T223 / SLK
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Bechtel Associates Professional Corporation.

777 East Eisenhower Parkway*

Ann Arcor, Micnigan

us.#a e es:P.O. Box 1000, Ann Arcor. Micna;an 48106
.

IN-HOUSE MEETING NOTES No. 5 1

MIDLAND PLANT UNITS 1 AND 2 |

CONSUMERS POWER COMPANY ,

BECHTEL JOB 7220

DATE: October 12, 1979
3

PLACE: Ann Arbor

SUBJECT: Buried Yard Pipe Settlement Analysis

FILE: 0279.1,

ATTENDEES: Engineering Geotechnical Services

B. Dhar P.K. Chen
B.C. McConnel G. Givens
3. Riat
M. Rothwell
R. Tulloch

PURPOSE: To review the pressat status of analysis; prediction
of future sectiement; and to develop a plan of action.

ITEMS DISCUSSED:
i

1) Profiles by Goldberg-Zoino-Dunt.icliff & Associat ed (CZD) have been
completed in the diese' stnerator building area. This r.cw letes
all planned profi.6 .

2) Preliminary future settlement valves have been developed. They
will be finalized by October 17, 1979.

3) Action plan.

a) Finalize the stress analysis technique.

b) Perform the stress reanalysis, if required.

c) Alternative 1: Stresses due to present settlement are accept-
able

.

.

S3:702'/63

. .
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*
, .

"
Matting Notes No. 5

.b a2

1. Combine with future predicted settlement and stresses,

are ace'eptable (stop)
.

2. Combine-with ' future pNedicted settlement and stresses
,

are not acceptable (go to Item a or b).

a. Refine future settlement predictions by use of
additional monitoring devices (Return to Item 2).

,

b. If stresses are still unacceptable, go to altern-
ative (Itan 3d).

4

d) Alternative 2: Stresses due to present settlement are not
acceptable.

1. Evaluate present stress methods.

2. Verify that the profiles are correct by optical survey.

3. Verify the locked-in stresses by cutting pipe at local
points.

ACTION ITEMS:

B.C. McConnel/D. Riat/ 1. Discuss the Nold aquaducer and how the
R. Tulloch profile data was developed on October 12,

1979.

] D. Riat/R. Tulloch 2. Review analytical techniques used :o date
and results obesined'on October 13, 1979.

D. Riat/R. Tulloch 3. Inform M. Rothwell of results of Itsa 2
to set up next meeting date.

All 4. Develop date of co'4 1stian for~;the alterna-.

tive idestified in Action Item 2.

B.C. McConnel 5. Provide comments on prelkinaty future
- settlement of P.K. Chen by October 15, 1979. ~

P.K. Chen/G. Givens Finalise future settlement values by'
.

October 19, 1979.

. ..

/ Prepared by &t # ^
'

B.C. McConnel

6 f
3eviewed by

'
. A. Dhar* *

'

. Civil / Structural .

Group Supervisor* ' - .,

'

BCM/.in
'

S3702750 )10/16/5 f.-,

c ,

#
.

.

p , %

l

e= #
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bec: D. Anderson I
*

L. Curtis i

Bechtel Associates ProfessionalCorporat. ion 3. osar
S. Emerson

777 East Eisenhower Parkway B.C. McConnel
Ann Arcor, Michigan K. Wiedner,

u.nsoms: P.O. Box 1000. Ann Arbor, Micnigan 48106 Com Log

Transamerica Delaval Inc. October 5, 1979
550 85th Avenue
nakland, California 94621

Attention: C. Renfro

Subject: Consmars Power Cogany
Midland Plant - Job 7220
Emergency Diesel Generators
File: M18PR, W

References: 1) Telecon, S. Emerson (Bechtal)
to C. Renfro (DeLaval),
4/16/79

2) Telecon, S. Emerson (Bechtal)
to C. Renfro (DeLeval),

i 9/7/79

Centlement

Delaval was informed in the referenced telephone conversations that the
emergency diesel generators foundations have experienced settlements.
The settlements have been both general and differentia 1'in nature.
Commitments have been made to the NRC that the diesel generators will be
installed in a level plane.

A grout leveling scheme has been developed to allow installation of the
diesel generators. The diesel engine crank-shaft elevation shown in
Table I of the attached sketch was established on the basis of the as-
built concrete elevation in the engine area. The average grout thick-
ness provided under the engine is shown at location K in the sketch and
averages from 1-3/8 inch to 1-5/8 inch. The variations in leveling
grout thickness at other locations for the engine, generator, and

- l
'

amrfling equipment skid are shown at locations A through J, along with
the original Delaval design grout thickness.

Your concurrence or re e d=tions on the following conditions are
requested.

,,

| 1. Locations A and B indicate that either little or no grouting allowance
! exists. In these cases, the concrete will be chipped as required

to provide a minimum of 1/2 inch of leveling grout.

2. At loestion C of bays 1 and .2 and location I of bay 2, the leveling
grout thickness exceeds the Delaval grout requirement by approxi-
mately 7/16 inch and 7/8 inch, raspectively. This increase in

.

S //02810

.
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Bechtel Associates Professional Corporation

re - - rica Delaval Inc.
Page 2.

i ;

|
grout thielma== could require addiHanal bolt length to allow nut
engagement. Verify whother the existing bolts have aufficient
length, or indicate how the extra length could be accommodated
(special nuts, lengthening etc). If rep 1me-t bolts are required,
may these bolts be fabricated onsite in accordance with Delaval's
revised shop detail drawings?

3. In conjuction with Item 2, the only nonremovable bolts on the
generator and of the fon dation are for the poetanatic barring
device. Provide your ree - dations for fit-up modifications or
adeptors if the ezisting anchor bolts are not long enough.

Our immediate need is to establish the crank shaft elevations for the
Unit 2 diesel generators which are located in bays 3 sad 4 on the ekstch.
Therefore, your concurrenca with the scheme is requested by October 12,
1979. Please provida your recommandation on bolt length adjustments
(Item 2) and fit-up requirements (Item 3) by October 25, 1979. Your
inesdiate attention to this matter will be, greatly appreciated.

Very truly yours,

[b-|<A& AL.H. Curtis
Project Engineer

BCM/sg
9/27/2
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Enclosure: Sketch Plan of Diesel Generator Poundation
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PLAN..

DIESEL GENERATOR TABLE I'
'

'

I . LEGEND EQUIP. CRANK SHAFTFOUNDATION BAY NO. Q ELEV.y B AY 1 * * .

H B AY 2 * * 1 1G11 64 0'- O h'
B AY - 3 * * 2 1G12 64 O'- Oh*

'

,-e B AY 4 * W 3 2G11 639 '- 11 h."
&2 G12 639'10 /4 * EXIST. AVAILABLE GROUT THK.

'

'
.W CONC. WILL BE CHIPPED ( APPROX. 4 ~ ) IF REQUIRED TO# -

ALLOW LEVELING GROUT THK OF h' MINIMUM. 54702812
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(Correspondence)
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/PAMartinez,AnnArbor,MI ,

CEliahancy Lynchburg, VA
. .

. ;. .' . Ittached is a copy of the NRC Staff's response to the ASLB's August 2,1979 or- '
'' ' '' ' der which directed the Staff to report its estic: ate for DES issuance and to-

co=nent on the feasibility and desirability of hearing the diesel generator
building issue ahead of other safety issues. In its response, the Staff adheres

w #.4.".sto its July 10,21979 response, urting-denial of the Conpany's tnotion insofar as' ~ "* ' ) # 'A-

3he diesel concrator building issue is concerned and requesting that the Board
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In the Matter of
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CONSUMERS POWER COMPANY I Docket Nos. 50-329
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(MidlandPlant, Units 1ahd2) ) (Operating Licenses Proceeding)

50-330
-

'

. . .

, ,.... . n .. .
.. . - --

. .
.

,

1. .:NRC STAFF RESPONSE TO
.

'

4 .w't.:4 . ;.;.s '. < , u- 9. .*," BOARD'S AUGUST 2 ORDER , ,* , ..,. .,.e .;..,c, y .. . < ; .-; :. r m..
,

'

. . . .-

:.i,;';s).u .,* bk.- % * .ndSORM&'Y* Y' * **'''*"W**' ,, *,*'. . g " p,, , g ,, .,,g t,.4. :. ,R. .
_ .. .-'

, , .

. . .
. ___. .. .. ..

dn August 2,1979, this Board issued a5 Memorandum and Order directing the NRC."o~.~.4 3..

.
.

,

: *io.J.:,mn:w..mn&&X"&' =i'"W#""' ^ -

MTEstf to report its current.estimat.e for the issuance of its Draft Environmental
"

~

. . . . . . ...
.

a... . .. -

. .. . . .

Impact Statement and to coment on the feasibility and desirability of hearing
,

-

. ~ - . . . . . ,.

the"ifiehel genera ~ tor building issue in advance of other safety issues.
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.The Board correctly notes "in its Order tidt Ee'date for DES issuance in the
- . -

- ,

Staff's July 10 response to consumers' Motion' is different from the date,

appearing. in the July,.6, .1979 Status.. Summary Report. 'The date in the' Staff'sma'.g*_s*s*'*, ; '*
. .,

response was the current projection.
The date was revised following a public

''

....;-
-

,.

meeting at which Consumers urged'the Staff't
-

. ...... .: .. :- . > - -' ' ', ,. . . .

o issue the DES earlier, even though
.

^

. ,the. Staff informed Consumers that such1 action'would risult in a long coment
,. .

,
.

period since the Staff did not plan to revise the FES issuance date of November
-

;

1980.|

These environmental schedule problems, of course, iesult in part because
.

r

.

cf slippages in the safety review.
In addition, the Staff has been considering

what revisions in the DES review will be necessary as a result of the Three
Mile Island accident.

.

The Staff's. conclusions may cause further revisions to
the estimate for DES issuance.

.

It woLid not bc wisc 'to issue a FES based on-
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safety assumptions which ultimately proved to be inaccurate bc@hM2 igni-.

,

ficant changes in construction, costs or requirements. As the Staff noted

in its July 10 response, however, it may be possible to have separate hearings i

|
on environmental issues before this Board. Some of those iss,ues are presently (

,

framed are unaffected by the ongoing safety review and could be resolved in '
.

hearing..

.
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.The HRC Staff does not believe that separating the diesel generator building
,

;.9.,.f.em ot e safe issues parties are.')|ssue ,' ro.u .h:r.wh.w-at:.m.:$:ap: prop:rfaDhs the B+oard and .v;E*eh Mm4ui%;,:4- 2 Y n . ~ -m.-~
"

./.

-| - aware, the ' Staff se,nt, a 5,0.54(f) letter to Consumers on March 21, 1979 requesting
.., .

,

,,

T' Tinfo.rmation .to enable. the S' ai'f' tio Ult''.r'm'iiiIdilethYr~e~n'firce'55nf ac't$i; suW " * ~t e-
. .. ... . . .. .. .

as license modification ,, suspension or rpvo.ca. tion.should be taken. Consumers'
. , . ..

M? ;?eply,,wa,s filed. on April, 24, 1979 , and has ,been supplemented several' times,
, ,

. ,anst recently on Aug~ust 10, 1979. Another report .is promised .on or before,
, ,

: .ptember 7,1979.E At present, the Staff.cann.ot state with any certainty,Se
,, . . . , ....r. ,~..+.. . - ~ -

. - - .,

=-:.. v.

what its position will be with regard to C,onsumers' proposed course of action,i

j .. . aor can it state what further proceedings wt11 be necessary.' For purposes of
.I

' *.

,the ,0L review, however, the diesel generator building issue involves the
*

! ,, ,, Applicant's quality assurance program and implementation and, therefore,
.

. necessarily impacts other significant aspects of the Staff review effort.,

i
.

Consequently, the Staff does not believe.that.much constructive progress could
. .

be made in evidentiary hearings which'atteirpted to separate the setticment issue

- from the other issues in-the proceeding. Furthermore, the Staff would not be

able to issue a partial SER on the issue withoukhaving substantial 1y completed
~

f,ther major portions of the safety review. In such circumstances, the Staff
.

Sa702822]/ Served on the parties by letter dated April 30, 1979.

If Letter from S. Ilowell to J. Kegtler dat9d Aunust 10. 1970.
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does not believe it desirable to hear the diese) generator building issue ~ in .

advance of other safety issues.
-;

l- .

i

; .
.

'

For the foregoing reasons, the Staff adheres to its July 10,*1979 response and
,

urges that the Board deny Consumers' Motion to the extent it is directed to

. ,. u.2::. . the, safety phase of.thi.s proceedi.n.g. and.,t. hat t.he Board.ho.ld.the portion .of .
; c

. .

; .-..:.., -

. . . ,.z .:
.

. .. ... . .. . .. . . . . . r.. . ..
. . . .. . .

.

'diaMAthe motion concerning the environmental phase of the proceeding in abeyance.. ./ . * .
.

., . . ..r .2 ... . . . , , , . . ....

......... . . - , . . . . .. .
... .. . . . . .

weing.e.e.w%..%.rvye. >.9,r.y'g.gd.9eN espectfully, submitt.ed, . . c,. ,g _., ,,,,., m . .,. t g y.R . . , ,.
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v. . ~;;;, bated at Bethesda, Maryland
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UNITED STATES OF A!1 ERICA *-. <
* **: NUCLEAR REGULATORY CO:211SS10N-

BEFORE Tile ATO:4fC SAFETY Af!D LICEllSiftG B0dRO*

000025 .
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! In the liatter of 1

! h'

; CONSU'4ERS POWER COMPAllY h Docket !!os. 50-329
.

h 50-330'

| (MidlandPlant, Units 1and2) ) (0perating Licenses Proceeding)
; - .. ,

'CERTIFICATE OF SERVICE; .

.,
,

. ..

. ,

'

. ~ >,; . '.r -r :. ' .' ' . . . :
hereby c,1. ' . : ; : , :. ,s . 6. : . %.;y. . .a , '. '. :,..ertify that copies of "IlRC STAFF RESP 0!iSE TO BCARD'S AUGUST 2

'-
:i> !.. . : , . | .: .: ;, . , .: , ,, . .; . . . . i . m . . ,, ,,, .

.
. . , ..

.' .'

: ;;N'T$; ORDER", dated September '4,"1979,lin' the' ative-ca'ptioned proceeding, have!bein #~''''

.. , .
; " " ,
;

served on the following by deposit in the United States mail, first class,4

,. ..

. this 4th day of Septemoer,1979. ~-

,g.re r.c.yr.w. w ip w 2.ve # .:w..; .e,.j,g... g. ,cp.m.%. up,..ym,o ;,mm ,wp,r,s. .,9e
.

, ,

3
., . .. . . .

,,,". '* Ivan W. Smith, Esq. ' / : ''Ms. Mary Sinclair"*
'-

. . ,

Atomic Safety and Licensing Board 5711 Sumerset Street-

,

u. .. <. .me ,,. .'Ui S. Nuc1 car Regulatory Comiss, ton Midland, Michigan 48640,

..
Washington, D. C. 20555 ' , , , , Michael I. !! iller, Esq.-

; -

; Y- ' 4 *;G* Mr. Gustave A. Linenberger 'L i n Ronald G. Zamarin, Esq. .

~~F Atomic Safety and Licensing Board Martha E. Gibbs, Esq.j - -

! s . '. U. 5. Nuclear Regulatory Comission Caryl A. Bartelman, Esq.
,_ Washington, D. C. 20555 Isham, Lincoln & Beale

'*

,i One First flational Plaza* -

. ,

; Dr. Frederick P. Cowan 42nd Floor
'

.

2 ;- . .* 1 ieChicago, Illinois 60603.:6152 N. Verde Trail- -
- -

. ,

i. ' Apt. B-125 '

! Boca Raton, Florida 33433 * Atomic Safety & Licensing Board Pane.

> 'U' $. Nuclear Refiulatory comission!
~' *

. . .

Frank J. Kelley . Washington, D. C. 20555:
-

. * ,

Attorney General of the State of Michigan.

i Stewart H. Freeman * Atomic Safety & Licensing Appeal PanI.. Assistant Attornay General U. 5. Nuclear Regulatory Cemission. .. .

| Gre cry T. Taylcr Washington, D. C. 20555
Ass stant Attorney Generals -

i Environmental Protection Division * Docketing and Service Section
! 720 Law Building Office of the Secretary--

| Lansing, Michigan 48913 U. 5. Plucicar Regulatory Comission
i Washington, D. C. 20555

.

Myron M. Cherry, Esq.'

1 IBi4 Plaza - *
.

Chicago, Illinois 60Gli
,

..

.

**

| 53702824.
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Judd L. Bacon, Esq. R. L. Davis, Esk.0 0 0
.

Consumers Power Company J. E. Dicks Esq.-
' -

212 Wcst Michigan Avenue Li F..Nute, Esq.
Jaci: son, Michigan 49201 The Dou Chemical Company

Legal Dept. , 47 Bldg.
Midland, Michigan 48640

. . .

-
. .

.

Mr. Steve Gadler.
'div~.},J.9..2120CartorAvenue.2/ 2.. w . .:... V: ,; .1 + ,w :.,/ : 1.i. . ).:..i ' . ..; ..! :-) . ':. T . ./ y .'
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. . . . Wendell H. Marsha11, Vice President ..... . . . . . .. .. . ,. .*,

. Midwest Environmental Protection A w 'ciates
*
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e.:!.%mw/.RFD 10

. .
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Bechtel Associates ProfessionalCorporation

Inter-office Memorandum

To L. H. Curtis Date 3 October 1979 *

Subject Midland Units 1 & 2-Job 7220 From S. S. Afifi
50.54(f) Response and Diesel
Generator Building Task Group Of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10(D)
M 7220-79-210 ,

P. K. Chen
R. Rixford
J. O. Wanzeck
K. Wiedner
1320, 3410

REFERENCE: IOM from R. L. Rixford to S. .S. Afift, dated October 1,1979
(Action Item S-79)

.

To respond to Question 4 by providing the criteria and the extent to
which residual settlements will be permitted, it is understood and
agreed that Geotech will provide an estimate of ultimate and differential
residual settlements of the Diesel Generator Building by December 1979.
Engineering vill investigate whether the Diesel Generator Building
can withstand the estimated ultimate and differential esidual settlement.

With respect to the four items listed in the referenced memorandun, presented
herewith are the corresponding responses.

Item 1 and 2: All the inputs (Soils and building movements vs. time,
surcharge loading history) are obtained through the project.

Item 3: Geotech is currently evaluating the ultimate residual and
differential settlements based on the available up-to-date data.

Item 4: The estimated residual settlements will be provided to the
project by December 1979.

If there are any questions, please advise.

S. S. Afifi

PKC/ lap
*

.

.

.
.

.

Sf/02626

! -



_ ._. .. _. .

~
.

. -

.

.
.

Bechtel Associates Professional CorporationTELECOPY

Inter-office Memorandum
,

i

BEBC- 3311 i
.

To J.F. Newgen Dete October 3, 1979
.

Subject Midland Plant Units 1 & 2 From L.H. CurtisJob 7220
Plant Area Dewatering of
File: 0274 h Engineering

Copies to
At Ann Arbor '

L. Basinski T. Johnson
J. Betts B.C. McConnel
A. Boos W. Paris, Jr.
L. Curtis J. Wanzack
J. Darby K. Wiedner
B. Dhar Com Log

References: 1) BEBC-3294, 9/24/79
2) Drawing 7220-C-1145(Q), Rev 4

To expedite the field investigations program for the plant area dowatar-
ing system, the instructions in Reference 1 have been modified. Four
boring locations have been eliminated, five boring locations have been
shifted to more accessible areas, locations of three pump test wells
have been predetermined, use of Revert as a hole-stabilizing agent will
be permitted, and the installation requirements for the pump test wells
have been established.

.-

The revised schedule of borings described in Reference 1 is as follows:
Approximate

Boring * Location Depth ** Well
PD-1 S5335/E50 75 No

.

PD-2 S$335/E110 55 NoPD-3 55335/E185 55 Yes**
-

PD-4 55335/E250 75 NoPD-5 S5335/E315 55 No-

PD-6 S5325/E390 55 Yes**PD-7 S5335/E450 75 NoPD-8 S5325/E515 55 NoPD-9 S5260/E600 75 NoPD-10 S$275/E485 55 Yes**PD-11*** S5065/W30 60 Yes**PD-13 55095/E540 55 Yes**PD-14*** S4980/E980 50 Yes**PD-15*** S4870/E695 35 Yes
,

: PD-19 S$192/E160 60 YesPD-20 S5192/E348 60 Yes

* Borings PD-12,16,17, and 18 have been eliminated. * *

**To be determined by onsite geotechnical engineer
***New location

Sirtogggg

;.
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Bechtel Associates Professional Corporation
! rn. Cort

ION teBgBC'3[1.F.Newgen
*

Page 2

!

: Revised Reference 1. Note 1 to reads
i 1) The holes for the borings shall be advanced with casings, hollow-'

steemed augers and clean water, or with the use of Revert. Bentonite ,

or other hole-stab 11ains chemical agents shan not be used.3

j Revised Reference 1 Note 4 to read:
4) Borings PD 1, 2, 4, 5, 7, 8, and 9 shan be plugged in accordance

with Note 11 on Drawing 7220-C-H45(Q). The remaining borings
shall be either plugged in accordance with Note u on Drawing 7220-
C-1145(Q) or. converted to a pump test well or to an observation,

'

won as directed by the onsite geotechnical engineer. Wens shall
be provided with permanent barrier protection.:

i '

All other requirements specified in Reference 1 remain the same.

j The pump test wells shall be a minimum of 8 inches in diameter and shall
i be provided with a minimum of two observations wells and two borros

anchors at each location. The installation details of the test wells,.

observation wells, and borros anchors, and the procedure for performing4

the pump test win be at the direction of the onsite geotechnical engineer.,

i

L.H. Curtis,

.

i BCM/js
i 10/1/5 .,
;

|
. .

I
; -

:

1

!
,

! .

!
-,

'
1

.

. i.

55702630
1

4

.

|
, . - _ _ - _ .- .-o..,_. . - - - - , ~ . - - , . . - - . . , - - . - - - .



_

. . . . . . .- - . . . - . _ _.

. . . , ' @>

..

FIELD ENGINEER'S REPORT FORM-
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Bechtel Associates ProfessionalCorporationa

Inter-office Memorandum

: To S. S. Afifi cete G.ider 1,1979 |
subject Midland Units 1 & 2 From R. L. Rixford

50.54(f) ansponse and nimeat
Generator Wildig hak Group of Quality Assurance

-

Copies to S. L. Blue At Ann Arbor

K. Miadner;

i
REETRENCE: 1) ICM, S. S. Afifi to R. L. Rixford dated 9/25B9

2) IGt, R. L. Rixford to S. S. Afifi dated 9/6/79

'!his is to acknowledge receipt of Deference 1, subnitting your
.

ccaneants en Revision 3 of the responses to the NRC 50.54(f) Questicms.
As stated in Reference 2, your ocmnants were raadad by 9/10M9 to
support a 9/14M9 subnittal to the client. The revision was subnitted,
cm schedule, 9/14M9 without the benefit of your input cn this very
crucial matter.

In the attachnint to Reference 7 you were requested to provide
infornetion that would support an effort to meet a Decenber,1979
date for ptoviding a final respcmse to the NRC Question 4. Reference
1 concurred with the December,1979 date, but did not provide the
requestad infczmation.

'

me objective is to rwal to Question 4 by providing the criteria
and the extant to which r==4^=1 settlements will be permittad. 2

|
anahle us to provide you with any L*==tlen you need and to provide
us with a way to nonitor your progress, Reference 2 asked you to

:{ provide a list of: -

.

1. What inputs you need to get atarted..

t
*

2. Who is to provide these inp2ts.

3. What stapa you will have to go through.

f 4. a:w Icmg each of these steps will take.
t
'

2 allow us to get our input to you as soon au possible, please
provide the above infonnation by October 8,1979.

| Ar' d '

i R. L. ord
;

!- RUVcf 5u702840,I
,

U. . - m v au ..w.--. ----s-w - . - - . -
- ' - - ~
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Bechtel Associates ProfessionalCorporation

Inter office Memorandum

.

To R. L. Rixford Date 25 September 1979

Subject Midland Units 1 di 2-Job 7220-001 From S. S. Afifi
50.54 (f) Response Rev.3 *

Of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10 D 5,

.

7220-79-200
. Wiedner w/o

1320, 3410

REFERENCE: IOM from R. L. Rixford to S. S. Afifi, dated September 6,1979
Subject: 50.34 (f)" Response, Rev. 3 (5-60)

.

We have reviewed the additional information attached with the reference
memo. Return herewith are the pages which contain connents,

o$ h
S. S. Afift /'

..

PKC/nm
*

Attachment

un

.

9

. O

Oa

S.,702.S4a
.
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i V ouestion 4 ''
,

\
,

.
*

. s.

Specify and justify the acceptance criteria which you will
use to judge the acceptability of-the fill,. structures, and
utilities upon conclusion of the preload program.
these criteria with that to which the thaterial was to have

Compara -

been compacted by the original requirements set forth in thePSAR.

is either planned or in prpgress (i.e., diesel genteratorThe response should consider all' areas where preloading
building, borated water storage tanks, diesel fuel oil
storage tanks, Unit 1 transformer, condensate storage .

,tanks, and others still under evaluation) .
conformance to thece criteria will result in assurance that

Describe how /
,I

. unacceptable residual settlements cannot reasonably be . .

cxpected to occur over the life of the plant. -
- I

permitted and the basis for each limit. area, state the extent'of residual settlement which will be
~ For each such i

s f,, !
-

/,
',

Response ~~ ^-

-- - p) i
- g

.. ~f*~

'will be permitted will be'provided by December 1979The criteria and the extent to which residual settlements
t

manner in which acceptability criteria for the fill will be O[I |A8The.

i .

developed is discussed in the'follewing paragraphs F[
based on their ability to accommodate the predicte6 fillbility of the structures and utilities will be determined

. Accepta-
[#Ju

,

hJsettlements. .

&
~

on the premise that significant engineering p'roperties,The compaction requirements set forth in the PSAR were ba
. . ,

sed fastrength, and ccmpressibility are related to degree of
Where the engineering- e/#fs /

compaction.
a

lished by other, more direct means, properties can be estab- /, [gbacomes irrelevant. @e degree of compaction'

4( *

The surcharge and the completed portion of the diesel
generator building will produce stresses 'in the fill that, f.

at all depths, will exceed those that sill prevail when the -structure is operational
excess pore pressures are. The surcharge will remain until # rip Lid

essentially disiipated and the #T

dicted conservatively by extrapolation. rate of residual settlement becomes small and can be pre-} .ff
It can then be [//concluded with assurance that,

than the aforementioned prediction. surcharge, the rate of settlement will be considerably lessafter removal of the earthen[ F ia
variability of the degree of compaction of the fillBecause of the initial g

be satisfied at all points, but because of the ensuredunlikely that the compaction requirements of the PSAR will'g
-

, it is f" y .

the design intent of the PSAR will be met * favorable settlement characteristics due to the surchargey. p gi7 i

f :;,

.

s/, / /* i
-

-

i
-

t.
<

b
if-f SD02843 f

. :

\
' - .

l( * . - -n s o .s. -_(- m s .

'
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~

uestion 6 ,

. nks andYou propose to fill 1.ne borated water stora,ge
,' measure the resulting structure settlements,.

,

(a) on what basis do you conclude a' surcharge no
greater than the tank loading will achieve compac-
tion to the. extent intended by the criteria stated -

in the PSAR? What assurance is provided by the
technique that residual settlement for the life of
the plant will not be excessive? |

1

(b) A similar procedure is proposed for other tanks,
including the diesel fuel oil storage tanks, and
should also be addressed.,

,

(c) The borated water storage tanks have not yet
been constructed and are to be located upon question-
able plant fill of varying quality. Provide justifi-
cation why these safety..related tanks should be
constructed prior to assuring the foundation
material is suitable for supporting these tanks
for the life of the plant. For example, can the,~

tanks be removed with reasonable effort without
#c0significant impact?

$D s

Response (to Question 6, Part a) gO
f,'# w f,e

.

.

/The field exploration program in the area of borated waterg
3g. dstorage tanks shows that the material below the top 4 feet
P

A''is satisfactory. 'All unsuitable material will be removed c

and replaced by suitable compacted fill. This condition is g
'

suitable for the support of these tanks. To confirm this .

and demonstrate that the fill is satisfactory, the tanks
will be constructed and filled with water in order to make a

The tank fillingf full-scale test of the foundation soils. I,Ng will provige- reliable information for predicting long-term
u tt1 *.-'g ts " ' ''- - -~ --'~~~''" ' ' :

* -''-''' ''~ z;.., ..

- thE"'Egree of compaction set forth in the PSAR may not -

-

be satisfied at all points, the PSAR design intent will be
met because the fill will have been subjected to a full-
scale' load test, which will allow a reliable prediction of
long-term settlement.

ctnCE. krThe full-scale load test provides direct and reliable assum.

immes that unpredicted long-tern settlements will not occur.
Because the piping connections will be made to allow startup
flushing, filling, and testing of the tank, selected points
on the piping between the borated water tank and the auxiliary
building will be monitored for differential settlenent and |

- ..
,

,

S3702644-
6-/

:

.

- - . _ _ _ _ . - - -
"
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Bechtel Ass'ociates ProfessionalCorporation!

Inter. office Memorandum
,

!
.

To L. H. Curtis Det

Subket Midland Units 1 & 2-Job 7220-101 From S. S. Afifi
Review of Diesel Generator
Settlement Evaluation with of Geotechnical Services
Consultant

copies to 'At Ann Arbor 10 D 5.

S. L. Blue 7220-79-199

K. Wiedner
1320, 3410, 2140
J. O. Wanzack

_ . . . _

Attached please find the meeting notice regarding Diesel Generator
Building Settlement Evaluation. Please notify the Consumer's Power

i

Company so they can send a representative for the meeting. Shouldyou have questions, please let us know.

f$'

/ S. S. Afifi
.

PKClum
Attachm*9t

.

.

.

.

. .
,

e

S3702645

>
. _ . . - --
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?!iEETING NOTICE
-

. . -

BECHTEL JOB NO. 7220-101 -

,-

PROJELT Midland Units 1 & 2 *~

| SUBJECT OF THE ME2 TING

Diesel Generator Building Settlement Evaluation -

Thursday, October 25, 1979DAY
,

800... 200 ;...,, , g ,,

LOCATION 10 D 5 Bechtel Power Corp., Ann Arbor, Michigan
. . - - .

ATTENDEES

Prof. A. J. Hendron, Jr.
W. R. Ferris '

3. Dhar
S. S. Afifi
P. K. Chen
CPCo Representative

.

1 The addressee, checked above,if unable to stiend,is requested to:

O NOTIFY CHAIRPERSON @ SEND REPRESENTATION

NRMSE OFggg,NGup-to-date diesel generater building settlement data.

i *

_

O AGENDA ATTACHED @ MEETING NOTES WILL BE DISTRIBUTED
CHAIRPERSON PHONE DATE

/*b
P. K. Chen 7185 9/19/79.

,

-y:

W q.21 77 snozes

AAO418
.

, . _

. -
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Bechtel Associates ProfessionalCorporation

TELECOPY Inter-office Memorandum
BEBC- 3294

.

To J.P. Newgen Date September 24, 1979

Subject Midland Plant Units 1 & 2 From L.H. Chrtis
Job 7220
Plant Area Dewatering Of Engineering

Copies to At Ann Arbor
'

K. Wiedner
L. Basinski
J. Darby

,

B. Dhar
B.C. McConnel
T. Johnson
W. Paris, Jr.
J. Wanzeck
A. Boos
J. Betts
Com Log

Reference: Drawing C-1145(Q) Revision 4

To defin,e the recharge rate parameters for the plant area dewatering
system design, additional borings are required. Several of these
borings may be developed into wells for pump tests after evaluation of
the boring data.

Boring Ident. Incation Approx. Depth * Well
.

PD-1 S5335/E50 75 No
PD-2 SS335/E110 55 No
PD-3 S$335/E185 55 Tes
PD-4 S5335/E250 75 No ~

PD-5 S5335/E315 55 No
PD-6 S5325/E390 55 Tes
PD-7 S5335/E450 75 No
PD-8 SS325/E515 55 No
PD-9 SS260/E600 75 No
PD-10 SS275/E485 55 Yes
PD-11 S5065/E165 60 Tes .

PD-12 S5132/E295 60 Tes
PD-13 S5095/E540 55 Yes
PD-14 S4995/E800 50 Yes
PD-15 S4940/E585 55 Tes
PD-16 * S4820/E72 55 Yes
PD-17 S4745/E420 60 Tes
PD-18 S4678/E250 75 Yes *

PD-19 S5210/E160 60 Yes
PD-20 S5210/E348 60 Yes

Sd/02847
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Bechtel Associates Professional Corporation
IOM to J.F. Newgen
BEBC-3294
Page 2 -

*The actual depth shan be determined by the onsite geotechnical
engineer.

Se borings shall be made in accordance with Drawing C-1145(Q) notes 1,
2, 3, 4, 5, 6 and the following additional criteria.

1) The holes for the borings shan be advanced with casings or hollow '

stenuned augers and clean water. Revert, Bentonite or other hole
stabnizing chemical agents shall not be used.

2) Grain size analysh in accordance with ASTM D422-63 shan be
preformed on each layer of natural and backfill sand greater than 2
feet in thickness.

3) Falling head permeability test shall be made in accordance with
U.S. Department of Interior Bureau of Reclamation designation E-18-

in all natural and back fill sand greater than 5 feet in thickness
by either driving a 3 inch 0.D. split spoon sampler or by drilling
below the casing to a depth specified by the onsite geotechnical
engineer.

4) Borings PD 1, 2, 4, 5, 7, 8 and 9 shall be plugged in accordance
with note 11 on Drawing C-1145(Q) . The remaining borings shall be
either plugged with cement grout, or backfilled with sand to anow

conversion to permanent observation wens as directed by the onsite
geotechnical engineer. These wells shall be provided with permanent
barrier protection.

1he above locations and criteria will be added to Drawing C-1145.
-.

Bis boring program requires your inmediate attention and should be
sch'eduled for completion by October 5,1979.

.

L.H. Curtis

BCM/ jet
9/20/4

.

4

5W02646

.

--- --, ,, . , . , - , . - - - , #,, - ,,,---w9 y
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tzLECOTY D. W. HALUG 3
Bechtel Power CorgrgigHET 36

g p,g,
Inter-office Memorandum

.

Ta D. W. Halligan
Date September 21, 1979

Subject Midland Units 1 and 2
Consumers Power Company From John A. Kutgers
Bechtel Job 7220 M O
PLANT FILL SE1"ILEMENT of Project Managema"t r * l'E C" ' *'-

-

copies to ceca. txen. > '> i

R. D. Allen At - Ann Arbo e ,0(f,ip ., | |
,

P. A. Becnel ,
, , , , , , ;h-r @ cu Dr File 0614 1 ,,

e- , . . . , i iji ;
H. B. Friend assr. e. s. e 4 i

'

-

P. K. Hansen =8ca.- " ~

ir. A. Hollenba y g 'L8c7-v 1

M. G. Johnson *$

L. C. McKilli p] B 2 y,,27I |
| ! !.U i

'

E ' - b",,1 | |H. O. Reinsch -
E. A. Rumbuagh 4EcyT . 9

gA .

El ff as. 1 i2H. W. Wahl ti,
.

220 c.tnu m rt. | .

K. Wiedner *ao' " ~ 2- *

R. K. Vassar 4 p '"CC '''i -
__

I

t
1

~

- 'j' ,g , | .-.

tc, , , , , ,

~Following is an update on activities relating to the pADMW A. | |settlement. lan nu j i i
ras no. f)fp *f6.c9 -(1)

The specification and design drawing for the installa- 5

tion of the service water structure piles were issued i
.

(2)
Construction has been released to place the floor
topping, equipment anchor bolts, stairs and walkways
for the mezzanine floor in the diesel generator building.

-

(3)
Bid proposals for the auxiliary building underpinning
have been received and are being reviewed by Project and

'

Geotechnical Services.

(4)
Installation of dewatering wells inside of the turbinebuilding has begun.

,g hk**
,

John A. Rutgers
JAR /BCM/br

.

.

'
e

.

4

5

soou.w |-

.
,*
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M ARBOR MEMORANDUM

.

To "7"" 3 6 N 4 s o d AbIU MLocArroN

rnou B.DNae 20 "5EPrEME , i,McAfg

su Jtc? Aufl.aca lT.A1"l a rd End Pt.0BOLTt ofd U!LE Or A ;ee %o =y2 2 d

o<sa ,ntt i y rd e iAm e ttrr LIE #Est h u A- F O ST" '' L E
-

"fTA C s* nuM edd AAhr'se N E d3F MTAO= %d1T OF_10 % Ni Of C A SLlhy A.II'E "r'Eh CD s(2 Fda.JdAA

s u -, , - m, d A-ro as a, u sees e t - A == * o - - y is . _ Tws ucmts in *n

A I e n ,3*It arn#_ O<Ko _ As AJ a M o A.) . "Th tat R.1TTe m. TUh2.OLft"t AsE =rek PW 2.7 of AA M' d,43N9& #eJ =

wyse d Of 2 s tJ3o M S C Thah ar'T' u d A1-s d d 2. AAETbb^^ "TMF_ dEF1 474 CI E f W'M . "TM C

LATTara ; tar t1 O Af f's FD '@foc & la t e.J tJi tf"E APPOS P2 f ATE AL/TM od 17 E"a k.1 Fe.mA4 "Tur8

t' s a i C F' E OdfmiO = E A M FN^D C' "fbkir MDT1d d LAA M t>rt L l*P S O ram 9,hmdt r1 CA3 " Bud th <LM A _

*L_j r n A anti & O.as m Alf M A*L RWC M t a.f LigTC al a M i*% "PE RTLE O WITLh "T*d E 9tJ EDd9 fF_ "TD

Car . #t_vt acMr W& s% M &ifAt c M na c.Es- D e ECOoi1 AL. 7#5DOMSS.5 "Ta "TMC *TM(dd's_ desAAnsifLT

OF AtJ C h adAJI MY "flE DCC AA EWA h Fah!M FC C*AAf t2T' A 4 df'%8 7 _ i d AJ'YS l*$

or. "fLLs_ tD IFC Et._ (.48AJW o A-m a__ Run m e des c.*_9 8 8"n.m_'f' id PEad Et<<* a seuth B.Ku tF(T'

Ytt'hhA *M 11% t)$GO (D9 TT9F h) 'LLJ A QA3 LFT9 h.3W W All t'%t4 f k,b(n *1"dC dber4EDUTx't "Tb %!L Fe''9 AA
.

T&G LAA8mf A al n t) Liv" 08 f.SPCM T7t/E dAf d" * MT'l a L1% . "f"bJ G SEfed & "1"Y fn EE "3OE *C*d'O "raa,4CT

u ri n ate Adf Aurund i"p_4 g .^ 1 ints de n t./c t 1 -en Ati.chd -TuK t/SE oF m>iat ussa t.odfred= rue

< t1A9nt1T1 A.l$

Ir s ce m s m ruee -s . , su ,c e,< m u e= <e co m ,u, n ,ru a,o.. ru

mui tni we. as cAwaTra MY -Tur <&" AA# N c 6 "fB EtW MA l d CaeALin1TAhrt WIPM

otJf. /w n' t*f7MK d'T* In> APP &a.tbtw 3A- 124, or rise Aaent.aue P-a_ w a idi.a sc'i ATuw .
.

m -T rsa n<ma . u n > a, se, asT-2 esu 1 ( 2 Az.3er e man..e.ecio Om, ,
,

l. 3 % na-aus -m ne e=ousaemn or russ samed 6 -naa ens bum e.Y-

c o,u n
1

1
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bec: S. Afifi
J. ClementsBechtel Associates Profess.ional Corporat. ion n. wieaner

'777 East Eisenhower Parkway
C

| Ann Arbor, Michigan
'

venaaress-P O Box 1000, Ann Arbor, Mictugan 48106
.

8184BLC- September 18, 1979

Concusars Power Company
1945 W. Parnall Road
Jackson, Michigan 49201

Attention Mr. R.C. Bauman .
'

4

Subject: Consumers Power Company
Wid1mnd Plant - Job 7220
Tolerable Settlement of
Seismic Category I Structures
File: 0270, g

Gentleman:

This is to acknowledge the request made by Consumers Power Company onAugust 15, 1979. For each Seismic Category I structure, Bechtel will
specify a =M-

allowable settlement and time rate. The values for
,

the diesel generator building vill be available by the and of 1979 and
the values for the remaining buildings in June 1980. They will be,

incorporated into an FSAR revision or an appropriate specifiestion.

Very truly yours,

L.H. Curtis
Project Engineer

SL/ja
9/10/6

.

cet D.B. Miller
T.J. Sullivan

1

.

.

snozess

_ _ _ .- . - - - -
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Bechtel Associates ProfessionalCorporation
inter-office Memorandum

.

To L. H. Curtis
Date

Midland Units 1 & 2-Job 722G- 1 From S. S. Afifi,

In-Situ Shear Wave Velo g,j,ff.! Measurenents - Diese '/ra Geotechnical ServicesBuilding and Tank
9

4. ' ' .h ..g$
Cop w .% Ann Arbor 10 D ;S. L. Blue *** -

7220-79-193B. Dhar k'

- -

C. McConnel bkhG .
'

A
J' O. Wanzeck kD.

1320, 3410 "2, |

R. Woods d''
76

In order to evaluate the seismic response of the structures supported
by fill to determine that they satisfy the committment made in the
PSAR, it was decided and agreed between Engineering and Geotech that
in-situ shear wave velocity measurements would be made as follows: ,,,6-

,.
-

- . . y~
z a) Diesel Generator Building: har foup sets of in-situshear

.-

wave velocity measurecents will be conducted. For each set of
mehsurements, three boring holes (approximately 45 feet depth)will be required. Also, one additional set will be made outsIde
the surcharge area to evaluate the dynamic modulus difference
between no surcharge versus surcharge.

b) Tank Farm Area: Two sets of in-situ shear wave velocity measure-
ments vill be conducted.

The boring locations are listed in the attached sheet.

All the in-situ shear wave measurements will be made by Dr. R. D. Woods
(Consultant).

J. O. Wanzeck and P. K. Chen (Geotech) will coordinatewith Engineering and Field to accomplish the t'sk.a
. ~

iGDTMO
. . i.I J = n.' vv , iet.:.

j

/S f s, Mg:n. f. ,
s :U.

7 i
. S. A^i,4w ,., , i, i g

+3j i
PKC/nm usr.e.c. v .

[},/,_j Masst.e.e. .

ASS *. e. 5. . .
I

RASCA. |
,

ELECT.
.c,

1K-- _ ? .W. '&
.

. . .--
. . .

I"

.
* _ ---.

, , - . , - .
*

Q 1. . , ,

cTwt. % L : . . _)
er.o a . . .,
*RQC.M" \ .

* *
eIELO |

51D02SE 2,CartT2.1 D.C 4

i i i

m.w I 1

1 1

~ - - - - - - - - - - - - .
C DG__ _/67#, '.3- _--,_ _ _ _ _ _ _ _ _ _ _~
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TANK FARM

SET ONE SET T'JO,

(1) 350 E 200 E
4,625 S 4,600 S . ,

! (2) 350 E 200 E
4.619 5 4,594 S

(3) 350 E 200 E
4,610 S 4.585 S

NON SURCHARGE AREA

SET ONE ALTERNATE SET (condensate storage tank)

(1) 125 E 400 E
5,272 S 5,225 S

(2) 131 E 400 E
5,272 S 5,231 S

,

(3) 140 E 400 E
5,272 S 5,240 S

.

<

e

$
.

SB102853

.
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GEOTECH ,

ANN ARBOR ,
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#** MEMORANDUM
.

R. RLdF (CEcTEcHD AAoto mr.o,.

B. DHAQ (cioit3 S t=PT- 8 . . . >9,. om

DIESFL GFwFRATDR Gutto1ML, so. o '~124 0su ner

C-OR9A f W ~ ^}m. i i , wM rAn- INsTeuMr o'rAMoo .a

CoPiwe Tbi ld S. Le 2). C.. btRueAuca 2) C.. Me Cesa1MFLL
,

AS You meu s TH F- SuQtHAQGP IM Aun ACeuen

WE DfESI=i SEOEeATre CAltL A to r, 4AS rDAF( ) 14Emoumo.

Duastw Tue PRecj=ss on- RL=NooAt , A NUMAme oF

PLA m Au 'n P FG M A M F O'r' RW'r-T1_ M M W u'T- NAarces. WEes >

DesTeovsD. Tur M A@ e fe< ., B 6 'S X; 9 9. )2 y 13) wm4M
Desreovr0 au 8- c r ')9 Aun remoLAC RO Osu 9-R@-79.

ruw et A n=< ti n.n e w w s=ew Re:coseen usFr mes AGE

AS %Ltouss: -

PL-5 PL-9 PL -2 -) PL-3S" PL-29

PL-G PL-AA PL-3i PL -3d, PL-46

PL - 4 PL-97 @L-33 PL-37 PL-A\
PL - 8 PL-RG PL-3o PL-38 PL- 34

IF h _1 omiew Te HAuf: W E:9F DAA_ Ac eo ce

IF You MAop Ativ eTume o n M M F e r s. on T ne: OAM -
A6W To TN rs /LWrpo mer(frA.T1oD PL MA<W PE:rAbAin 49

SEP'r \ c, . 19 79 ./
'

/d ine w o2ssuo . ,,

LM _ . _ __ . .- - - - - . -. - .-
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ANN ARBOR,

MEMORANDUM

.

D. A N Derz e d AAo_,,..

B. DNAQ [ R RAO 9-(o- 79un ,,,,o.

EMFi2 Gen VN DIESEL CbCL OfL Jos a.o 78MOL .om e,

L f_t h.! P% en C -C5tQ4. C - hs c.2g 4 0e
e r

e

t ccmins n: Q c. oia%=o
L R F F F e c o v '= s .* f.) TOM DATCO (a- f 4 ")9 ANoracou To Travese(>

2 RESC Q(.,1% OATwo .TAna R.i979

D IS IM A Co p,1 AL M 7'"F- Q P R O CA )SR To AECBRm *c.G .1 .

THF EM EM go c_v Drs(Cr Fu FL CfL LfMEC CAD Bs LcW -
Cit G.D To T>4 5 N Eh__>r QCh G"f R;c M~r-rest _3C. bL} O Cms.1 uD IM

AC.C o(2 OA L3C T t_1.) 1TH w2 % M O." t3L A . Y 1 c A 1 CwLtr Q GL1 A.)d< S%t L.GO
CSu T I K.) R E C C Q E L.)C C 1

D i r:=,r t C unt m e_ r_ io c,. c''- t use_ -49e Aun I- % I Ne-4
#

,

(M Cr2 R a tt i fel EL.9 A t t V kOt m it3 Au Atac A u s v-#4 W A/. cD
'

8"i t-L . T M E- Y M skx. Ln a s. h-e.c:=s 7m'-) iA3 ,4 - e s3A.t>c m
.

_s 1*T 64 C|t s Eh d hf 4 EEip" Atyn bei M.- r hs SLE<.JATisJa1

A(.3o M e ^^aysa.; mi y-- m A Ec.T?,SELi174c-o tits Al"'''. 5
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Copy R.L.Castleberry
Cooke /Ho rn /Ma rguglio / Bird /Thiruven ga dam,e

CPCo Site / Jackson T.E. Johnson,,

Martinez /Dhar/Rixford/Ganguly/Cheny,
Bechtel AAO 6n,

o ,,,_ August 15, ,,79 .

7,,, W.G.Moring
svanc, REMOVAL OF PRILOAD

3, g, 7220, MIDLAND 1 & 2

A.Ganguly

R.L.Rixford

A draft of the letter BLC-8021 concerning removal of L.A.Dreisbach

preload, dated August 15, 1979, was reviewed and agreed S .E. Afifi

to. P.K.Chen

K.Wiedner
Consu=ers Power requested that Bechtel specify the

tolerable rate and tolerable maximum settlement for all
Class I structures by the end of 1979. These values

should be co= pared in the specification with those
predicted.

The vehicle for specifying the settle =ent

characteristics could be the FSAR, a design specification, .

a drawing, or other, but not a letter.

%h%
SW/ Bechtel agreed to provide a letter committing to this

[ requirement.

YV.-J
~

%

f fs.

P. A. Martinez'
PAM/pp ,

SB702905

AAO 522
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Bechtel Associates Professional Corporation

. Inter-office Memorandum

To W. R. Ferris Date 2 August 1979 '

Subject Midland Units 1&2-Job 7220-101 From S. S. Afifi
Diesel Generator Settlecent
Evaluation Due to Surcharge Of Geotechnical Services
Progran

Copies to At Ann Arbor 10 D 5*

S. L. Blue w/o ,

R. L. Castleberry w/o
K. Wiedner w/o

P. K. Chen w/o
1310, 3410

Attached please find the preliminary settlement evaluation for the
Diesel Generator Building of Midland Units 1 and 2 for your review
and cot:nents. Copies have also been sent to Drs. Peck and Hendron
respectively. .

'
' .

S. S. Afifi

Kt -

Attachttents

.

..

.

.

4

! ..

.

53702334.
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h CL CULATION COVER SL 'ET
. .

b M1bI4h 7 -/ 0 )JOB NO. DISCIPLINE iPROJECT

NESEL GEM MYM %)' L b iM f- PILE No.SUBJECT

SS77LEM EN 7 4 ATA Auo 94EcicTfD SET 7LEMENT g, gyg,

bIM 4OMW DATE 9ORIGINATOR

NCHECMER M* U FA DATE NO. 0P SHEET *
/

REcoRo or issues
DAMO. DESCRIPTION SY DATE CHKD DATE APPRD DATE pLM D

o
/\
o
o
O -

&s ce - W> rn <%-

PRELIMINARY CALC. @ COMMITTED PREUMINARY DESIGN CALC @

SUPERSEDED CALC. O PiNAL CAtc.O

STATEMENT OF PROBLEMS:

/Z258u.I' bcse3 kew h al 1 % s ht. bd,. GNE Ea

ten.n'** Sel(le n.w f~
,-

SOURCES OF DESIGN CRITERIA:

Dwp MI,

2. Pa.eiss neasuu L senkd c6k*

' 3. .Swic.iuy. M hsEng,
4. Dwp. Lwe, J A /

5. cpke L( voswv.d. teHl=d dak . .

SOURCES OF FORMULA 8 REFERENCES:

""f

.

53702335
___ _. __
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| CALCULATION SHEET
'

'

f "., O
CAi.C.'NO. REV.NO.

Es ORIGINATOR DATE CHECKED DATE 7
0L HB CMQ l 41 2 10 -IOI '

JOs NO.PROJECT

" SHEET NO.SUSJECT
. , , , , ,

6 E T T t.E. M E N thTA MD 7 '
~

-

99.E0lc.TEO LETTI.E M.EN T- 1~
'

.

PDM 0sE ', . . . .

~

d4 & ~~
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j .. _

SQL- WA MC yI ey6'a' k't -

I
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CALCULATION SHEET
"
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: cat.C. NO. REV.NO.'

I Ic'' ORIGINATOR '
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jf |.... /* \

M '*Y N D2 A*1 h JOS NO.P".OJECTa
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'

SUSJECT
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CALCULATION SHEET
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Bechtel Associates ProfessionalCorporation

Inter-office Memorandum
.

To R. L. Castleberry Date 3 August 1979 i

Subject Midland Units 1 and 2 From S. S. Afifi
Job 7220-001
Time Settlement Plots Of Geotechnical Services

Copies to S. L. Blue w/o At Ann Arbor 10 D 5 *

B. Dttar w/o 7220-79-141
J. O. Wanzeck w/a
K. Wiedner w/o -

1320, 3410, 3900

Attached you will find the updated time settlement plots through
July 16, 1979 as received from Goldberg-Zoino.

These were requested by Chuck McConnel.

et0& f'k' t+S. S. Afifi

J0w/nm .

Attachments

JOB 7220
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l GOLDBERG, ZOINO, DUi . CLIFF
| and ASSOCIATES INC. $ 77[&,@ @[Y@dN@@0YYML
i Geotechnical Consultants
( 30 Tower Road

NEWTON UPPER FALLS. MA 02164 ,, ., , , , , , .

M|v d4 W P2?nt
.m . <

TO ]) f~. 3 App.: f .Qffg H>|b a) /A*//M PL + j

"h-"& " ~ * -
: iu.m/ A . . . ,,.,- n,, o

- -

< om/s- ...e s-mA s u . <..

A-nn br|iss~. M ,> liin u rr '' ~ '
g Pi snws>>

,
< < <

.

./ *

.
.

GENTLEMEN:

;- WE ARE SENDING YOU ttached O Under separate cover via the following items.

O Shop drawings O Prints O Plans O Samples O Specifications .

O Copy of letter O Change order O.

f* C ATC F f J
,_

c0 Pits oATE N O. otscRIPTION _ _ ANN AR3OR_ _ |
Uld i NicV i IUW ,,,

- DISC I ACT hWC iwa t thiT I

MGR| _| |

~ . . . , , ,

ORFT) I i_

. SOILW| 6 ,_, /

u7 t i V

jft i$$L |
#

h ' ) .--G ,
-! -j

.
sosc

- P, n - , i t 1 L4O'
JOB *)a2 078U A' N Gj

. . ~ . -y ,

THESE ARE TRANSMITTED as checked below:

O Fo . approval O Approved as submitted O Resubmit copies for approval

or your use O Approved as noted O Submit copies for distribution
~

,

O As requested O Returned for corrections O Return corrected pnnts
~

O For review and comment O

O FOR BIOS DUE 19 O PRINTS RETURNED AFTER LOAN TO US

REMARKS |12 A hY ho w ~ .<P>*~t|*nr ~ f rs /.o~/- c &- Isr, }a/e*
_, 5/r/d E |, ei f ,A

.s. - u, s //,,' /f/*/h
-

,

_

_

* /_.

. . . .

_

|-
I
!

-

Sn709ane
- ..

~

COPY TO ~j /
/*/ V ."1 / //t ,. . . . . . .
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Bechtel Associates Professional C'orporation i
- -

.:.
Inter-office Memorandum - . . .

_

- ..____._.
..

__... -
_

..
-

To R. L. Castleberry Dets .24 July 1979 . ' . _ . . -..

Subject Midland Units 1 & 2 From S. S. Afifi
- - ~ ~

Job Number 7220-101
Meeting Notes Of Geotechnical Services

.

Copies to S. L. Blue At Ann Arbor 10 D 5 ,

H. H. Burke /W. R. Ferris
'

7220-79-128 ..',P. K. Chen
. ~'

- -

*'T. Johnson -

- - "

K.'Wiedner
'-J. Oc Wanzack

P. A. Martinez
. 1320, 3130 . , ..

. . . . . .
__

.

.... . .

Attached you will find meeting notes from the Denver Meeting with
|

Consultants, Bechtel and Consumers Power. :-

., . ...

. ;P, lease note they will be resubmitted upon receipt of M. T. Davisson's
and A. J. Hendron's signature.

'. :- -

- - ~1
ggr

*
-- --- - - S. S. Aftft - . .--. -- :---
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Dr. Sherif S. Afifi % sa, i ; m

p a 1 2.2_ o rn.a tygeaf Assistant Chisf Soils Engineer
- REC'0UL 5 un asue |-3 Bechtel Associates Professional Corp.

'7 P. O. Box 1000
' ?;j : Ann Arbor MI 48106

s -

,

e. Ras Midland Units 1 and 2
s Consumars Power Company-

; .

I Dear Dr. Afifi:
-

.

|9 The undersigned consultants met in D3nver with repressnta-
+ tives of Bechtel and Consumers Powar to consider soils remedial

. actions with respect to this project, with the following agsnda:,

1. Introduction -

2 Liquefaction Potential*

: *

$ 3.- Removal of Surcharge (Diesel \enaration Building)
.

.

4. Chemical Grouting- -

:

,
:. 5 Need for Removal of Soft Sands undar Diesel Generator -

' - Structurs?
9

4 6. Nasd for Rsmoval of Soft Sands and/or Clays under
j Electrical Penetration Areas and FW Ualue Pits?-

5- The follot.'ing comments by the consultants are nunbered ac-4

* cording"to the foregoing agenda itsms: .

.

2 Licuefaction Potential-

Liquefaction analysss have hesn conducted by Eschtsl, on the: -

basis of Standard Penetration Tests, in the compacted sands b,elow
the Diesel Generator Building and various portions 'of the

.

* *

*

S3702363.

_ _ - . _. _ __



.

.

. * . . +
-

.
'

., .
,

8 *
,

5 -

i Dr. Sherif S. Afifi -2- 2 July 1979

.

Auxiliary Building. These analyses have shown that the sands*

are not danse but that they do have a f actor of safety against*

liquefaction of about 1.5 for an SSE with a raximum ground acesl-
- ,eration of 0.12g. Nevertheless, due to the arratic nature of

the backfill, there is a possibility that some looss pockets ;

- .could liquafy under the SSE of 0.12g, and'if the SSE were raised
to a higher level, then liquefaction of much of the sand back- ,

fill might become a problem.
.

General areal dewatering is recommended to eliminate the
liquefaction potential. The goal would be to lower the piezo-
metric levels from the present ones to somewhere near the top of.

the till. Dewatering is a more positive remedial measure than
chWmical grouting because the process can be positively moni-
tored by piszometers, whereas it may nevar be possible to prove
positively the beneficial effects of grouting. .

Even though liquefaction of loose sands is elirinated by de-
watering, a seismic shakedown will result in some residual set-
tiement after an earthquake. The magnitude of this settlensnt.

should be astimated by Bechtsi, and should accoun,t for the sffsets
of capillary stresses above the fres water surfacs. These
st.ressss will result in substantially less settlement than would
occur if the sand were dry.

.

An exterior desp-well dewatering system can be used to dewa-
ter the plant site, with a r.opup dewatering systen to renove the

,

crown of ths ground water within the dewatered area. Sufficient
redundancy can be provided to assure that the ground water will
remain within the desired levels in the event of a disruption or .

-

failure of any part of the system. '

It is anticipated that after the dewatering systsn has been
operational for over 6 months, the systsn could he down from one

'

- to two weeks without the ground water's rising above a critical
level. .

,

'

The nature of the site, existing soil, and backfilled soil
is such that, after tha initial dewat? ring of the sits, the

'

quantity of the flow into the dewatered area would be less than
*

| - about 400 gpm.
i

As determinsd during the initial dewatering installation *
the spacing of the dewatering wells would be adapted to compen-
sate for any unforseen soil conditions encountered and/or any

.

.

S n02364
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Dr. Sherif S. Afifi - 1- 2 July 1979
,

sources of recharge from the backfill placsd around pipelines.

extending to the pond or any source of racharge water from leaky
operational pipes located at critical points.

Any equipment used to mop up ths water within the exterior
dewatering system would be left in place.

The required observation wells would be insta11sd with the '

necessary controls at the proper locations to ascertain that the
desired dewatered conditions are being achieved. The observa-
tional system, consisting of piezensters, should be of n cats-
gory, but because there is a high degree of redundancy in the
well system as well as a long recovery tire for recharge should
power fail, it is not necessary that the dewatering system itssif
be.Q. The dewataring system need not be seismically qualified,
because it will serve its purpose if the water levsis are in the

* drawn-down position just before the earthquake. Failure of the
pumps during tha aarthquake would not destroy the protection.

Frequent monitoring of the groundwater 1sysis and of the.

operating deep wells would be scheduisd. Sepair or replacement
of non-functioning pumps would be carried out whs3 a sufficient
number of pumps are down to permit an economical repair opera-

'

tion. Schaduled cleaning of the well screens wculd ha performed
about every three to six months. -

'

on the assumption that the perimeter is about 3000 ft,
ro6gh estimated cost of an exterior deep-well systen complets
with the necessery discharge system, electrical controls and wir-
ing and standby generators would bs about E,200,000 This cor-responds to 250-300 deep wells. To this cost should be added
that of the int 2rior mopup system, tha observetion walls, and,

their controls (probably $200,000), and the yearly cost of
raintenance. The astimated yearly maintenance cost for treating
the walls and for repairing or replacing the deep-wall pumps is
about $35,000. To this annual cost should be addad the cost of
monitoring.

'

.3.
, Diesel Generator Ruildine

i
_

The longer the full surcharge can remain on the area, the
more rs11able will be the pradicticn of the clay-seated _portien

-.

i

~

Sir 702365.
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. Dr. Sharif S. Afifi -4- 2 July 1979
,

of the long-term settlemant. For this reason, it would be pref-
srable to maintain constant conditions as long as practicable.-

We realize, hcwever, that practical considerations do not per->-

mit an indefinite delay in surcharga removal. If a suitabis
means is developed for making reliabis temperature corrections-

to the readings of the precise settleecnt gages, we believe that'-

removal could, if necessary, begin in August. ,

' '

To this end, ws suggsst the fabrication and use of possibly-

. four dummy gages, sach consisting of a pair of rods in a casing
. 'of the same type as that in the actual gages. One rod of each;

: pair would be of identical size and material to that in the ac-,

tual gages, and the other of invar of the same dinensions. .7ach
- . assambly would tsrminate in a block of concrete placed on top of

'the fill inside the building, adjacsnt to an activa gage. The
locations would be selected to provide a range in lencrth of dum .
my gages corresponding to the maximum range of the active gages

i in the building.

In addition, all readings should be interpreted carefully.

and corrected for thermal effects. To the extent poss*.ble,,

readings should be made under constant conditioiis, as in the sar -;

i ly morning.

Loose sands beneath the building will not compromise the.

stati'c bearing capacity or lead to settlemsnt under static
' loads applied after surcharge removal. Some settlement must be
expected due to vibration of the dissal engines; this should pre-
farably be induced by operating the machin.as before .esnaral ds- %,

.

! watering of the area, whereupon the settlement will be corres,- \pondingly reduced during use of the machines in the future.
|'

| Earthquaks-induced settlements are discussed under liquafaction '
potential.

.4 . Chemical Groutina.
,-

j
According to the discussion of liqusfaction notantial, Itsn

2, the need for chemical grouting vill be alininated by t e, gen- -
aral dewstaring.

.

e

e
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5. Need for Demoval of Soft Sands under Diesel Generator,

Structure

If general, permanent dewatering is adopted, there is no
*

: need to excavate the loose sands beneath the diessi generator
building. Their static stiffness and bearing capacity are ful-

'

ly. adequate for static and dynamic bearing pressurss. The con-' '

nections of pipes and the building or squipment within the
building must be capable of taking the differential settle,ments,4,
arising from the likslihodd that the sands on the north side of t"4' " ^ 'the diesel generator building will undergo some seismic shake-
down settlement, whereas ths south side of the structure sup-
ported on cohesive backfill is not likely to settle significant-
ly under the seismic loading.

.

| 6. Need for Removal of Soft Sands and/or Clavs under
4 Electrical Psnetration Areas and Ft3 Valvs Pits

The consultants have been furnished the approximats infor-
mation listed below:

1. The containment structures have been anal'yzed as if free
of the othar structures.

2 The auxiliary building has been analyzed as if free of
. the other structurss.
1

.

; 3. The turbine building has been analyzsd as if free of
| the other structures.-

4. The peak singlo-amplitude of the auxiliary structurn at
.

- its cantor of gravity is 0.38 in.Sor an acceleration of
- 0.12g.

;

5. Under present conditions, the stresses in the auxiliary
i wings are satisfactory on the assunption of an uncrack-

ed section, but the steel stress is about 40 ksi if
calculated on the basis of a cracPed section.

6. A load of 150,0 kips at the outer snds of the wings
would relievs the overstress.

!
-

-

i

'

Sa702367
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.

- - , . _ - - . . ._. , . _ . , , - , . , .



. . - . . . -- .. -- . -- _

. *.sv~*
.

*** ''
.

.

.

: Dr. Sherif S. Afifi -6- 2 July 1979
.

7. A load of 3000 kips at the outer ends of the wings -

would restore the original zero defisction.

8. The horizontal dynamic force in each wing would be
1250 kips.

The consultants have considered the following remedial mea -
,

sures:

A. Remove unsuitable material and replace it with mass
concrete under the valve. pits and wings, and permanent-
ly support the K line of the turbine building on jack
piles, provide temporary support of the wings with
caissons at the outer ends, with capacities up to 3000
kips for each wing. -

B. Provida permanent support by caissons of the outer ends,

I of the wings, with a capacity of 3000 kips for each

| wing. Remove unsuitabls material under the valvs pits
and replace it with mass concrete. Support the K-line
of the turbine building with jach piles as required.

"'Two options exist:

(1) Tia the auxiliary building to the turbine mat to
provide lateral seismic resistance,

t

; (2) Tia the auxiliary building to the valve pit and
the concrete fill beneath it. An additional op-
tion is also to tie ths valve pit to the buttress

$ access shafts for additional lateral resistancs.,

Construction procedures for installing jack caissons have
'

been thoroughly reviewed in prior meetings. Concept B calls for
permanent Category I caissons; jack piles are not recommended.
The following considerations apply to the jacked caissons:

1. The steel casing is ignored for carrying psrmanent
load. ~

.

2 Concrete is now Q.
. . - -

| 3. The supportin'g material _will be till.
*

-
.--

S*f702368 l.
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.

I

i 4 The design pressure on till is twics that under the *

'

s PSAR commitment. This is offset by the following ad-
vantages:

|

|: a. The caissons will be proof tested to 1.5 tines the
: working load. This test greatly exeneds the 1.12,

' (perhaps mors) by which the working load would be
,

: increased in a seismic event. Analysis shows that
the bearing value has an adequate factor of safaty,
exceeding 2.5.

b. The procadurs calls for rajacking the caissons to
assure proper lead sharing, as with tha temporary-

caissons.
.

It is our opinion that solution B(1) above represents a!

; sound engineering solution. However, it requires tying a Cats-
gory I building to a Category II building. If N*C rsquirements
dictate, solution B(2) can be used. It involves tying Cats-
gory I structures to Category I structures.

~'7. Service Water Structure
I

This item was not discussed extensively during the meeting
of 28 June, but was previously discussed and is added to this
latter to complete the record.

Underpinning tha servies water structure with driven pilas
and a corbei is a positive solution. Evan if liquefaction should

; occur, the piles will maintain their buckling load as a minimum.
; The analysis of ths structure should treat the piles in the nor-

mal manner; if the buckling load is a lower-bound, the analysis ,

should treat ths piles as applying an upward load equal to the
buckling load to the structure. The horizontal forces due to
earthquake will be taken on the base of the main portion of the
structure.

! Yours vary sinenraly, A. J. Hendron, Jr.
,

W /,

M ., n isson Rr'W. (oy? ne,

lA0 ._

C. Hi Tould R. B. Pack

t

|
'

S*f702363
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Bechtel Associates Professional Corporation cec: s. Ar m*

A. Alnuti,
*

777 East Eisennower Parkway
Ann Arbor, Michigan -

4 g.~Tet .s
u nee,ss.P.O Box 1000. Ann Arcor. Micthgan 48106 R. Hernesten

W. Jones
P. Martine:

July 3,1979 C. McConnel
J. Newgen

BLC- 7830 C. Richards:
J. Wanzeck

Consumers Power Company K. Wiedner
1945 W. Parnall Road All w/att
Jackson, Michigan 49201

Attention: Mr. R. C. Bauman

Subject: Consumers Power Company
Midland Plant - Job 7220
Meeting Notes No. 979
Settlement Problem of
Seismic Category I Facilities
And Structures
File: 0270, 0279, C-1700, C-2645

Gentlemen

Attached is a copy of meeting notes 979 for the meeting with Consumers
in Ann Arbor regarding the planned remedial action for the settlement
problem of Seismic Category I facilities and structures.

Very truly yours,

R. L. Castlaberry
Project Engineer

SL/db

Enclosure Heeting . Notes No. 979
.

cc: D. B. Miller
T. J. Sullivan

, , . ,
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777 hast Eisenhower Parkway*

Ann Atbor, Michigan -

a

was 4aarena P O Bom 1000. Ann Ardor, Micnigan 48106

MEETING NOTES No. 979

MIDLAND PLANT UNITS 1 & 2

CONSUMERS POWER COMPANY

BECHTEL JOB 7220

DATE: May 11, 1979

PLACE: Ann Arbor, Michigan

SUBJECT: Soils Resolution Plan

FILE: 0279, C-2645

ATTENDEES: Bechtel CPCo

S. Afifi- T.C. CookeA. Almuti D.E. Horn
B. Dhar C.A. HuntW. Ferris G.S. Keeley.R. Hermeston D.B. Miller
W.G. Jones T. Thiruvengadam
P.A. Martinez
B.C. McConnel
J. Newgen
G.L. Richardson
J.O. Wanzeck
K. Wiedner

PURPOSE: To inform CPCo of the planned remedial actions relating
to Seismic Category I facilities and structures other
than the diesel generator building, as well as a brief -

status report on the diesel generator surcharge (agenda attached)
ITDiS DISCUSSED:

1) Resumption of backfill operations

The ICRs affecting the backfill operations are being resolved on a
priotty basis. The items discussed in the minutes of the May 4, 1979
mee ing (attached,co J. Newgen's memorandum to P. Martinez, dated
May 4, 1979, BCBM-460) are being resolved. The first priority areaj is the tank farm. The gemaining prioritics are being established' by Bechtel construction. ;.

i

l

S.;i0* 6b.'4.

|
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Hasting Notes No. 979
. Page 2:- .

,
.-

2) Brief review of the diesel generator building settlement

The maximum settlement is approximately 7 inches with a minimum of
3-1/4 inches. The diesel generator building wall settlement history

. drawings were visually examined. The north and south walls show!

uniform settlement since December 15, 1978. There is no indication.
*

that the condensate lines are impeding the long-term building
settlement.

An estimated date for surcharge removal can be made 4 to 6 weeks
after establishing a settlement slope. The settlement rate is so
small at the present time that more accurate survey methods are
being developed. The new methods are anticipated to have an accuracy

.

of do.02 inch.

3) Planned remedial actions for structures

a) Service water structure
a

) The northeast portion of the building will be supported by
100-ton piles driven to till. The piles will be designed to
support vertical loads only. Horizontal forces will be resisted
by the portion of the structure supported on natural soil.,

:

b) Main feedvater isolation valve pits

The questionable soil will be removed and replaced with concrete..

A temporary support will be provided and will span from the
j tendon access pit to the turbine building wall.

c) Auxiliary building electrical penetration room
4

The questionable soil will be removed and replaced with concrete
for both Unit 1 and 2 penetration rooms. The extent of the,

! excavation will be the only difference in the actions taken'

for each unit. Temporary support provisions are being designed
for the Unit 1 electrical penetration room during dewatering.
The actual need for the temporary support is still under ,

investigation.

, A perimeter dewatering system will be installed to allow|

! excavation in a dry condition. The syster,will go from the
Unit I reactor building south around the turbine, administration,
and diesel generator buildings, and then north to the Unit i
reactor building.

,
- ,

e. *

.
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Maeting Notes No. 979,

, - Page 3.

d) Auxiliary building railroad bay .

4

i*

The loose sands susceptible to liquefaction will be chemically i
grouted.

A grouting test program will be performed to develop
'

required spacing, pressure, gel times, and the most effectivetype of chemical grout. ,

5) Tanks
'

a) Emergency diesel fuel oil tanks

There are no anticipated remedial actions.
.

Two locations oneach tank are being monitored for settlement. To date, therehas been essentially no settlement observed.

b) Borated water tanks,

There is no anticipated remedial action. There will be no
surcharge placed. The tanks will be constructed, filled with
water, and monitored for settlement. The monitoring will be
continued until a long-term settlement trend has been determined.
The borated water lines will be evaluated for settlementeffects. The system turnover and startup requirements arebeing studied by the task force.

c) Condensate tanks
!.

There is no anticipated remedial aqtion.' Connection details
to the tank will permit settlement without impacting piping
through the use of a metal bellows which will allow up to 6i

inches of vertical movement, 1/2 inch of lateral movement,1-1/2 degrees of rotation. and
Due to the low number of loading

cycles, the bellows are expected to last as long as the material.
The lead time is expected to be 6 weeks.

.

6) Other structures
4

a) Service water valve pits .

,

There is no anticipated remedial action.;

The valve pits servei

no structural purpose other than protection for the service
water valves from tornado missles and the surrounding soil andwater. At present the valve pits are covered by the diesel
generator building surcharge. The valve pits will be monitored
as part of the FSAR site monitoring program.

<. *

.
)

.
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Page 4

b) Transformar foundations
.

1. Unit 1 transformer area :

Surcharge will be placed over the transformer area and
selected points will be monitored.

i2. Unit 2 transformer area

There is no anticipated remedial action.

c) Guardhouse,

The sand drain in the area has been investigated. The foundation
design will not use piles but has been modified to reduce the
soil pressure.

d) Retaining wall

There is no anticipated remedial action. The retaining walls
will be monitored as part of the FSAR site monitoring program.

7) Underground utilities

a) Piping
! .

1. Service water pipe

All profiling requested from Goldberg-Zoino-Dunnicliff &
Associates (GZD) has been completed. Markers are being
installed along the top of the line to allow the profiles
to be measured in zonea where the GZD device could not beused.

; 2. Borated water pipe

Markers are being installed along the top of the line to
-allow the profile to be measured.

3. Emergency diesel fuel oil pipes

The present design requires a sloped return to the oil
tanks and engineering is investigating the need for this
requirement. The diesel oil lines will be surveyed inthe future.

e. *

.
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Page 5,

4) Condensate water pipes

/.11 profiling requested from GZD has been completed.,

'

Engineering is investigating the area immediately below
the diesel generator building. This investigation will
account for the data from the profiles, borros anchors,
settlement plates, building settlements, and condensate
line settlement.

b) Electrical duct banks

A formal plan is being coordinated between engineering and
construction to include functional monitoring, continuity
checking, and a review of existing pulling history.

i

8) Cost, schedule and contracts
,

a) Cost - see Attachment 1

b) Schedule - see Attachment 2
,

i

e
1

B.C. McConnel

CBM/js '

5/25/1

.

.

3# .

.

-

SJppg

__



'
,

, *
'

.

'
.

ACENDA,
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!

Midland Units 1 and 2
Consu:scrs Power Company

Bechtel Job 7220

'

DATE: Friday, May 11, 1979

TIME: 9:30 a.m.
'

PLACE: Bechtel Ann Arbor Offices

SUBJECT: SOILS RESOLt"rION PLAN.

ATTENDEES: Consumers Power Company Bechtel
G. 5. Keeley
R. Wheeler ~

A. Boos /J. Betts
K. WiednerD. Sibbald W. Ferris

D. Horn S.'Afifi/J.'WanzeckT. C. Cooke J. Eink; C. Hunt G. TuvesonT. Thiruvengadam A. Almuti
C. Richardson

.

W. Jones
P. Martinez

.

DISCUSSION ITEMS: (1)' Introduction.

(2) Review of diesel. generator building settlements.
(A) Records,

(B) Condensate liner (hang up or not)
(C) Schedule for surcharge removal -

-

(3) Planned fixes for structures and contracts
(A) Service water pump :ructure

'

(B) Isolation valve pits
,

*
i (C) Electrical penetration rooms

(D) Railroad bay
*I

;

! (4) Tacks [j

(A) Dieselffuel' ,

| ,

(B) Eorated water -

(C) Condensate
(D) Cthe- tanks '

''

,

! .

~

'TS) _Other structures.
(A)' Service water ' valve pit .

(B) . t rcnsfor::er foundation 1
* .

(C)' Cuardhouse:
(D) Retnining valls *

4c
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', (6)' Undargrsund facilitics.

(A) Piping
(B) Duct banks . -

.

(7) ' cost & Schedule and contracts -

(A) Piling
(B) Underpinning
(C) Crouting
(D) Devataring

.

9
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.
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MIDLAllD UNITS 1& 2-

,

*

., .

ORDER-OF-MAGNITUDE
'

COST ESTIMATE
FOR

CORRFCTIVE ACTIONS

S/C FIELD ENG & HO TOTAL

1. B2: ring piles for the Service $ 100,000 $ 300,000 $ 100,000 $ 500,000
W2ter Pump Structure, including
a pile bearing test.

.

2. Underpinning of Electrical $ 3,250,000 $ 300,000 $ 250,000 $ 3,800,000
Penetration Rooms and the
Main Feedwater Isolation
Valve Pits, including pit
temporary supports.

3. Area Dewatering for Under- $ 500,000 $ 150,000 $ 50,000 $ 700,000
pinning.

CContingency plan for temp.
cupport of Aux. Bldg.:

-initial cost rf plan $'190,000 $ 10,000 $ 200,000-

-total cost if required (( $ 370,000 $ 30,000 $ 400,000 ))

4. Chemical Grouting 1 r the $ 1,500,000 $ 200,000 $ 300,000 $ 2,000,000
Railroad Bay of the Aux.
Bldg. and the Diesel Can.

31dg. as required, including
c grout testing and specif-
cation program.

TOTAL FOR THESE ITEMS: $ 5,350,000 $ 1,140,000 $ 710,000 $ 7,200,000.

. -or-
(( $ 5,350,000 $ 1,320,000 $ 730,000 $ 7,400,000 ))

.

Costo not indicated on this sheet:

1. Diesel Generacor Eldg. Surcharge
2. - BWSTs and Condensate Tcnks,

| 3. Diesel Oil Tanks
! 4. Underground Utilities

5. Cause investigation and support to NRC' question responses.
3er .

.

.
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Bechtel Associates ProfessionalCorporation

Inter-office Memorandum
, BEBC-3053

.

To J.F. Newgen Date June 27, 1979

Suoject Midland Plant Units 1 & 2 From R.L. Castleberry
Job 7220
Plant Area Underground Of Engineering
Electrical Duet Banks ,

t

Copies to File: 0274, At Ann Arbor

K. Wiedner R. Schulman |

B. Dhar L. Basinski
B.C. McConnel W. Terrell
Com Log

To evaluate the adequacy of the electrical duct banks in the plant area
fill, project engineering requires the following.

a) A summary of records for all cleaning and cable pulling operations
regarding the electrical duct banks (Q and non-Q) will be transmitted
to project engineering. The summary of records will include general
observations and the location of any obstruction, snags, or excessiva
pulling tension that is encountered during:

1) 'Ihe construction inspection with a rigid foam rabbit or cleaning
mandrel just prior to cable pulling *

2) The cable pulling operation

The summary records will be 'ubmitted to project engineerings
within 15 days of cable pulling.

b) Monitoring of duct banks by pulling a rigid fiber rabbit in both '
'

directions through each empty conduit and pressurizing each empty
conduit to 100 psig with a 15-minute hold. Duct banks to be
monitored comprise the following:

.

1) All of the duct banks from the auxiliary building to the
diesel generator building and service water pump structure

2) All of the (Q) duct banks from the auxiliary building to the
borated water storage tanks

: 3) All of the duct banks from the diesel generator building to
| the emergency diesel fuel oil tanks and service water valve

pits

4) The duct banks from the turbine building to the main transformer
pads shown in Sections B and C on Drawing E-530

5) The duct bank from the turbine building to manhole 1NMH016/2htH016,

i

I .
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Bechtel Associates Professional Corporation
IOM to J.F. Newgen

*

BEBC- 3053-

Page 2

These duct banks will be monitored by July 1,1979, and also just
prior to cable pulling, except for the duct banks which are inaccessible
because of the temporary surcharge which will be monitored within
2 weeks after the surcharge is removed. |

|

If two or more of the conduits in a duct bank cannot maintain the
pressure or have obstructions at a common location, project engineering
will be notified inunediately. In either case, a sununary of the

;

results will be transmitted to project engineering.

c) The following conduits will be placed on hold for future monitoring
as directed by project engineering:

1) Diesel generator building
a. 1BA 027
b. lAA 014
c. 2AA 006
d. 2BA 015

2) Service water pump structure: IBA 038
.

3) Emergency diesel fuel oil tanks: 2NA 513

'

4) Borated water tanks
a. 2NA 282
b. INA 242

5) Turbine building to manhole 16: 2NA 106
,

;.

.

S oit o 4 S ' 11_.#
I R.L. Castleberry
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Bechtel Associates ProfessionalCorporation
' *

777 East Eisennower Parwway.

Ann Arbor, Michigan

mu,,-. P O. Som 1000 Ann Arbor, Mecntgan 48106 bec: S.S. Afifi
P. Martinez,

J. Newgen 1June 27, 1979 K. Wiedner '

BLC-7812 Com Log

Consumers Power Company
1945 W. Parnall Road
Jackson, Michigan 49201

,

Attention: Mr. R.C. Bauman .

.

Subject: Consumers Power Company
Midland Plant - Job 7220
Meeting Notes No. 957
Midland Diesel Generator-

Meeting
Pile: 0270, 0279, g

Centlement

Attached for your review and information are copies of the Meeting Notes
No. 957 on the diesel generator building task group meeting held in Ann
Arbor, Michigan on. April 26, 1979.

Very truly yours,

4/dhR.L.Castleberry
Project Engineer

AC/pd
6/26/2

.

Enclosure Meeting Notes No. 957
,

cct D.B. Millar w/a
.
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Bechtel Associates ProfessionalCorporation |
.

777 East Eisenhower Parkway
Ann Arbor, Michigan n

u,,# Aaeens P O Box 1000. Ann Ardor. Michyan 48106

MEETING NOTES NO. 957

MIDLAND PLANT UNITS 1 AND 2

CONSUMERS POWER COMPANY

BECHTEL JOB 7220-101

DATE: April 26, 1979

PLACE: Ann Arbor, Michigan

SUBJECT: Meeting of the Diesel Generator Building Task Group

FILE: 0279,

ATTENDEES: Bechtel CPCo

S. Afifi C. McConnel D. Horn
*

A. Almuti W. Natzella C. Hunt
A. Boos G. Tuveson D. Sibbald-

R. Castleberry - J. Wasylewski T. Thiruvengadam
B. Dhar K. Wiedner
A. Ganguly
W. Jones

PURPOSE: The meeting was held at the Ann Arbor office to
discuss the following items in relation to the
diesel generator building settlement and other
Seismic Category I structures on plant fill:

A) Review of action items initiated in the meeting .

of March 12, 1979. Identify future action
items as required.

B) Corrective actions for Seismic Category I
structures on plant fill, other than the diesel

| generator building

|

| C) Corrective actions related to condensate
| storage tanks and diesel fuel oil tanks

D) Reactivation of backfill operations (revision
of specifications, etc) *

,

. . S.MOL 5.t

. - - -

__ _ _ _ _ _ ___
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E) Comments on FSAR Section 2.5 I

F) Comments on response to the NRC's 22 questions
(10 CFR 50.54 request)

G) Recommended actions regarding the letter from
Mr. Keppler of the NRC's Region 3 office to.

Mr. S.H. Howell of CPCo, dated March 22, 1979

ITEMS DISCUSSED:

A) Review of prior action items

i Action items from the previous meeting held on March 12, 1979
(Meeting Notes No. 934) were reviewed. (The numbers refer to the
action items of those notes.) The current status of these items is
as follows:

1) This item is closed. Activities regarding Q-listed utilities
have been covered in the response to the NRC's 10 CFR 50.54
request of March 21, 1979.

2) This item is c1csed. Project engineering received the profile
data for the Q-listed service waterlines.

3) This item is open. Profiling data for the surveyed service
water lines have been plotted and compared against the previous
profiles of the same lines as surveyed before surcharging. .

Comparison indicated that immediate rechecking of the reference
elevations of those service water lines is necessary for
accurate evaluation of the piping conditions.

.

4) This item is open. A revised cost estimate which will include
corrective actions in other areas of fill in addition to the
diesel generator building work will be issued 1 week af ter
completion of the conceptual' design of corrective work for the
auxiliary building area.,

5) This item is closed. Gallagher's question will be covered in -

the discussion of agenda item G of this meeting. -

I 6) This item is complete. Milestone' dates were incorporated in
Drawing SK-C-628 on April 23, 1979. It was decided that

| before May 4,1979, Geotech will discuss with GZD increasing
' the' degree of accuracy of rebound anchor measurements and the
j measurement of settlement of the diesel building and foundations.

Geotech indicated that plans for removal of surcharge or'

decisions regarding any additional surcharging requirement may
be made by May 10, 1979, after the consultants' evaluation of

|
currently available settlement dacc. - ,

s.;*;OMU
_ .

( - |'

t 1
*

!
e + * v + w y v v * gw-y



-- ._ .. . - . . - -

He: ting Nstes No. 957
. ._. Paga 3*

'

,

*
.

.

I

7) This item is closed. Results of evaluation of liquefaction
;- potential of sand in the diesel generator building area was

,

tiscussed with the consultants. Two methods of stabilizing
the sand, grouting and vibratory compaction, were discussed as
possible solutions for the liquefaction problem. Also discussed
was the method of providing uniformly spaced sand piers to
dissipate pore pressure buildup during liquefaction. Dr. Peck
has recommended the method of stabilization by chemical grouting.

| 8) This iten is closed. Actual loads experienced by the tie rods
L between the turbine building wall and diesel building wall

were less than the designed value. Instrumentation results
indicated that the deflection of the turbine building wall due
to surcharge-earth pressure loads were not significant.

9) This item is open. Specification 7220-C-83 will be revised to
include as-built information available to date and is scheduled
to be reissued by May 4, 1979.

!
10) This item is closed. Adequacy of design of corbel with 4,750 psi

concrete strength was checked by engineering, and continuation
of surcharging was released by letter BEBC-2806 on March 22, 1979.
Cufrently available concrete strength test results indicate that

,

the average ultimate cylinder strength of concrete is approxi-2

mately 4,950 psi.
.

e

11,'12) These items are closed. Surcharging was held at a level of
10 feet above final plant grade until March 16, 1979. Further

'
surcharging to 20 feet was released by letter BEBC-2806 on
March 22, 1979.

13, 14) These items are open. Cons,truction reported that plots of
density tests on plant fill have been completed for the diesel

'

generator building, the service water structure area, and
areas south of the power block. Plots for remaining portions
of the power block will be completed (including back-checking) -

before May 18, 1979. I,ocations of borings wil1 ~also be included
in those plots.

15) This item-is open. It was decided that separation of Canonie's
work from Bechtel's work in the density test plots will be
shown for the. problem-related areas of fill. These areas are

*
listed in Action Item 9 of these meeting notes.

16) This item is still open. Geotech will provide a projected
schedule for activities regarding U.S. Testing's density
tests. .

.

m e .
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(Writer's Note: Geotech provided the following schedule on
: May 1, 1979:

Draf t of preliminary report - June 4,1970
(U.S. Testing's data only)

|
'

Start test pits - May 21, 1979,

Preliminary report on test pits - June 11, 1979)

17) This item is closed. The acceptance procedure for the diesel.

generator building has been discussed in response to Question 4
: of the NRC's 10 CFR 50.54 request.

18) This item is closed. At present the FSAR does not have any
; criteria for differential sectieaant in the utilities. This

item has been covered in the response to Questions 17, 18, and
20 of the NRC's 10 CFR 50.54 reqdast.

.

19) This item is closed. Letter BEBC-2792, dated March 19, 1979,
4 from engineering requested the completion dates of pipe connec-

tions. Construction has already reF11ed (letter BCBE-2255R),

suggesting that installation dates for ~ anchors and hanger supports
for pipes, in addition to the already requested dates of welding

i to pentration, will be more useful in the determination of the
L

effecta of ?ifferential settlement in the pipes. Ccustruction
will provide. these installation dates after project engineering
provides more specific data point requiring 'information. i

i

20) This item is open. General plans for the evaluation of most of
the Q-listed utilities, except the duct banks, have been

~

discussed in the response to the NRC's 10 CFR 50.54 request.,

In order to be able to make continuity checks in the duct
banks af ter the removal of surcharge, projact engineering will
determine which conduits in select duct banks should be used
for that purpose. Construction activities related to those,

. duct banks shall be put on hold.
+ 21) . This item is open. Geotech will discuss the time versus -

'
settler.ent values in FSAR Section 2.5 with CPCo. Necessary

| clarification will be made in the July amendment of the FSAR.
,

;

! 22) This item is open. Construction of the conden ate tanks has
i not been done because CPCo expressed concern regarding the
| adequacy of settlement monitoring by constructing and filling
! the tanks. It was decided that Geotech will establish an

estimated value for differential settlement betwaen the piping
' and the condensate tanks. The ring foundation may have to be

raised to satisfy the tanks' suction head requirements.
[ Project engineering will develop a conceptual design of flexible,
i connections for piping which will accommodate 6 inches of

differential settlement. This ~ design will be submitted to

S620L>S4, ,

|
i
i
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.- CPCo for review on May 4, 1979. Construction and settlement
monitoring of the condensate tanks will be discussed with the,

consultants on May 10, 1979.
!

23) This item is open. Surcharg'1g and monitoring requirements
for transformer foundation areas will be shown on Drawing

,' C-1040 and will be issued by May 4, 1979.

24) This item is open. Project engineering will review the stator
movement established by construction and then reevaluate the

j effect of stator load on the turbine building wall.
!

25) This item is open. Construction of borated water storage
tanks has not been started because of delay in material delivery'

and hold on Q-listed fill. Cost and scheduling indicated that
these tanks will also be used for flushing and hydrostatic
testing of the piping system early in the fourth quarter of
1979. '

'

There are potential schedule interferences between loading the
tanks with water for settlement monitoring purposes and filling,

; the tanks for hydrostatic testing of the pipes. Geotech'

requires that the tanks should stay full for at least 3 months
for settlement acnitoring.

i

It was decided that:
,

! a) It will be verified whether use of one tank is sufficient'

for testing the piping system.
|

b) The feasibility of constructing both tanks simultaneously
with interconnected piping and feasibility of preloading;

. one tank when the other will be used for testing will be
| investigated.
,

j 'c) The field will expedite construction of the tanks.
I

.

d) Flexibility of piping with respect to settlement of the
tank will be evaluated.

.

| 26) This item is open. Construction found that a portion of clay-
i at the dike had plugged the' sand drain in the guardhouse area.
i Construction has already started the elesning operation. No

additional boring is required. Geotech will complete its
investigation, ' discuss it with project engineering, and then
finalize the remedial measures by May 4, 1979.,

! 27) This item is open. Construction and CPCo will finalize and
'

send their comments on'FSAR Section 2.5 before May 31, 1979.
Project engineering and Geotech will-incorporate final comments
on TSAR Section 2.5 for the July amendment by June 8, 1979. . .

[ -
.

L-
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28) This item is open. Geotech and engineering will resolve
issues on FSAR Q&R 362.15 by May 31,1979. '

i

; 29, 30) These items are open. Engineering will reanalyse the effect
i~ of hydrostatic pressure on the service water structure walls

if liquefaction is to take place.
,

31) This item is open. Crack mapping has been done for the diesel
building walls and roof slab, service water structure walls,
and portions of the auxiliary building, including the auxiliary
building control tower area, and railroad bay. Crack mapping
will also be done for the valve pic beneath the railroad bay,

i feedwater isolation valve pit (Units 1 and 2), borated water
storage tank foundation, and valve pit.,

32) This item is closed. The boring plan for the service water
structure has been shown on Drawing C-1145.

'

33) This item is closed. A memo regarding filling and monitoring
: of emergency diesel oil storage tanks was issued on Nkrch 19, 1979.'

Geotech indicated that there is no liquefaction potential in
that area. Engineering will check the nozzle load requirements
for the piping and release the construction of concrete over
the tanks by April 30, 1979.4

| 34, 35) These items are closed. Tentative borings shown on Drawing
C-1145 have been released for drilling. Borings in the area'

of the emergency diesel fuel oil tanks have been complaced.
,

i

Kapner-TregotAnalysis
i

3' The task group will continue working on the action items
listed in Meeting Notes No. 934. These will be discussed in.,

the next tack group meeting.
4

B) Discussion of corrective actions for other Category I structures on
fill

.

A. Almuti of engineering summarized the corrective action' plans for
the auxiliary building penetration room, railroad bay, and service
water structure, which were also discussed in the response to
Question 12 of the NRC's 10 CFR 50.54 request.

1) Auxiliary building penetration room*
,

i

Inadequate fill under this portion of the structure will be
removed and replaced by lean concrete. The final depth up to
which the fill will be replaced by concrete will be determined
by Geotech based on soil investigations in the area as 'the

.

repair activity progresses.

;
;

. .;

S.h0LiS6
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; During the removal and replacement of fin, the structure will
~

be temporarily supported on jack piles. Dewatering will be
done before the jack piles are placed. Project engineeringe

I will investigate and identify alternative methods of temporarily
4 supporting the structure prior to the dewatering operation.

They will.also determine the forces in the temporary supports.4

# The need for temporary supports depends on the extent of
j dewatering.

j Investigation of temporary supports win be completed by
-

May 7, 1979.
i t

2) Railroad bay

i There is no problem of static settlement and bearing in this
area. The problem is the low blow counts in some areas of,

| sand fill indicated by the boring results, which suggest
liquefaction potential and settlement during an earthquake.
The suspect area of sand fill will be stabilized by chemical,

grouting.

| 3) Service water structure

| Project engineering is currently investigating two alternative
solutions for supporting the portion of the structure on,

; fill. These alternatives are:
;

j a) Support the north wall of the building on piles which
will support the structure from a concrete corbel along,

. the outside of the wall. . This investigation win be
! completed by May 4, 1979.
i

(Writer's Note: After the meeting it was decided that
B-bearing piles driven from the top without dewatering -

will be considered.)
i

b) Dewater and provide jack piles (100-ton capacity) from
underneath the north end wall instead of using the corbel. .

,

4) Schedule for corrective actions
;

i A preliminary schedule (Attachment 1) was handed out during
i the meeting by A. Aleuti. It was decided that this schedule

will be reviewed by the task group members and their conmients,

win be forwarded to cost and scheduling by May 2,1979. The
t revised schedule will be issued by May n , 1979.

It was decided that two separate performance type specifications
1 . will be written,for dewatering and underpinning. Engineering ,
4 will issue a dewatering specification by May 25, 1979, and the
'

underpinning specification by June 1, 1979, for in-house review. '

i'
S . .

(
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'(Writer's Note: In a subsequent meeting held on May 1, 1979,
at the jobsite, it was decided that the dewatering specification

! will be based on the results of a dewatering test to be conducted i
'

'

during the week of May 7, 1979.)

Geotech reported that a consultant for chemical grouting willi

be inspecting the site on May 6 and will help develop a:
2 procedure and technical services agreement for the purpose of |

developing a testing program. Geotech will send a copy of the
consultant's input to project engineering for review and use.
Geotech and engineering will develop the TSA scope by May 11, 1979.

i Engineering will establish what portion of the corrective work
is to be Q-listed.

.

: C) Corrective actions for the condensate storage tanks and diesel fuel
oil storage tanks

This agenda item was covered during the review of prior action
items.;

D) Reactivation of backfill operation

i A meeting was held on this subject on April 24, 1979, with CPCo at
the Midland jobsite. A. Boos of construction summarized the meeting,

; notes (Attachment 2).

E) FSAR Section 2.5
.

This agenda item was covered during the discussion of prior action
items.

F) Comments on responses to the NRC's 22 questions (10 CPR 50.54
request)

K. Wiedner reported that Bechtel QA prepared a detailed matrix of
responses to the NRC's 22 questions, which will include commitments
made to the NRC on various subjects, the corresponding dates, and
the necessary action items. A preliminary copy of this matrix is

. attached for review and discussion at the next task group meeting ~

! (Attachment 3).
i

C) NRC's (Kappler's) letter of March 22, 1979 and Gallagher's questions

CPCo will investigate necessary action to be taken on the NRC's *
,

i investigation report and Gallagher's questions by April 30, 1979.,

| (Writer's Note: D. Born of CPCo advised on April 30, 1979, that no
further action is required at this time.)4

The next task group meeting will be held approximately 2 weeks from
,

April 26, 1979.
i
\

t
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ACTION ITEMS:

Construction 1) Recheck the reference elevations of
the profiled service water lines and
the coordinates of starting points.

Project Engineering 2) Provide a conceptual design on corrective
: actions for the auxiliary building

area to cost and scheduling.,

Cost & Scheduling 3) Issue a revised cost estimate within
a week af ter receiving project engineering's
input as specified in Action Item 2.

Geotech 4) Provide project engineering with the
requirements for installing rebound
anchors and discuss increasing the
degree of accuracy of rebound anchor
and diesel building settlement measurements
with GZD.

Geotech 5) Discuss surcharge removal procedures,

with the consultants and finalize the
plans by May 10, 1979.

Project Engineering 6) Issue revised Specification 7220-C-83
by May 4, 1979.

i

|; Construction
.

7)- Send geotech coordir.ates of density
. test plots by May 4, 1979.

Construction 8) Complete density test plots by May 18, 1979.
,

Construction 9) By May 18, 1979, on density test,

: plots, separate Canonia's work from'

. Bechtel's work in the areas of diesel
building, service water structure,
auxiliary building penetration room,

.

railroad bay, feedwater isolation
!

valve pit, condensate tanks, diesel
fuel oil tanks, and tank farm and
critical portions of cervice water

i lines as designated by project
! engineering.

Project Engineering 10) Provide construction with the critical
areas of service water lines for

, separation of Bechtel's and Canonia's
work.

i -

1
-

i

. .
. SB90255.s
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Project Engineering 11) Respond to construction's memo (BCBE-
2255R) regarding installation dates

i for pipe anchors and pipe hangers by
-

May 1, 1979.

Project Engineering 12) Identify the conduits in select duct
; banks to be surveyed after surcharging,

and request construction to put them'

on hold.
i

; Geotech 13) Provide explanation in the July
; amendment for the time versus settlement
' '

values in FSAR Section 2.5 after
consulting with the client.

,

! Project Engineering / 14) Establish an estimated value of differ-
! Geotech ential settlement between pipe and

condensate tanks. Then issue a
conceptual design for flexible pipe

; connections to tanks for the client's

!.

review by May 11, 1979.'

Project Engineering 15) Establish condensate tanks' elevations
to satisfy suction head requirements
by May 11, 1979.

Project Engineering 16) Issue Drawing C-1040 by May 4,1979,
.

i showing surcharging and monitoring
requirements for the transformer

' foundation area.
i

| Project Engineering 17) Review stator movement near the
turbine building's south wall as

| proposed by construction and reevaluate
. the effect of stator load on the
i . . wall. '

Cost & Scheduling 18) Verify whether only one of the borated
water tanks can store the water -

required for flushing and hydrostatic .

testing of pipes.

Construction / 19) Check the feasibility of construction
Cost & Scheduling. of both the borated water tanks and

alternative use of the two tanks for
settlement monitoring and hydrostatic
testing of pipes by thy 11, 1979.

Construction 20) By May 12 1979, check the feasibility
of expediting construction of the.

,

borated water tanks.

SrG0 Mw4
. .
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construction 21) Check the feasibility and cost
required for providing an alternative
storage area for water needed during
hydrostatic testing by May 11, 1979.

Project Engineering 22) Evaluate the flexibility of the
piping connected to borated water

,

tanks. '

i

Geotech/ Project Engineering 23) Finalize and specify remedial measures
for the guardhouse area by May 4,1979.

Construction /CPCo 24) Provide engineering with comments to
FSAR Section 2.5 by May 31, 1979.

Geotech/P'roject Engineering 25) Incorporate comments on FSAR
Section 2.5 by June 8, 1979.

Geotech/ Project Engineering 26) Resolve comments oa FSAR Q&R 362.15
by May 31, 1979.

Project Engineering 27) Evaluate the effects of hydrostatic
pressure on the service water structure
wall during possible liquefaction of
the soil around the structure.

Project Engineering 28) Complete crack mapping for the valve
pit below the railroad bay, feeduater;

isolation valve pic (Units 1 and 2),
and valve pit under the borated water
storage tanks and the ring foundation
for those tanks.

4

Project Engineering 29) Check the effect of settlement of the
diesel fuel oil storage tank on the
nomsle, and release the construction

- of concrete over the tanks by
April 30, 1979.

.

Project Engineering 30) Evaluate and finalize the alternative
schemes of temporarily supporting the
auxiliary building electrical penetration
room during dewatering operation by

'.
May 2, 1979.

.

Project Engineering 31) Finalize the pile design for the
service water pump structure by
May 4, 1979.

Task Group 32) Forward comments on the schedule
*

(Attachment 1) of activities for *

corrective actions on other struc-
tures to W. Jones by May 2, 1979.

* *

S.Do~g
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Cost & Scheduling 33) Issue an updated schedule for corrective-
,

j actions for other structures by
i May 11, 1979.

Project Engineering 34) Issue a draft of the dewatering
specification for in-house review by |
May 25, 1979. '

Project Engineering 35) Issue an underpinning specification

: for in-house review by June 1,1979.

Geotech/ Project Engineering 36) Issue a TSA scopa draft to the task
group by May 11, 1979, for testing of
chemical grouting.

Geotech 37) Provide project engineering with a<

copy of the chemical grouting consultant's,

j input by May 4, 1979.
!

| Project Engineering 38) Establish what portion of the work
related to corrective actions for>

'
other structures shall be Q-listed,

j Task Group 39) Continue working on action items in
i relation to K-T analysis given in

: Meeting Notes No. 934 for March 12, 1979.
-

1

Attachments: 1) Preliminary schedule for corrective actions for other structures
. 2) Meeting Notes (by A. Boos) for the meeting on April 24, 1979
' 3) Action items related to the response to the NRC's
; 10 CFR 50.54 request
)

.

_ _ _, - - L.

. r-3

!

A. Ganguly
.

! 4/30/2
i

)
4
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Bechtel Power Corporation
Inter office Memorandum

To D. W. HalliN Date June 22, 1979

Subject Midland Uhits 1 and 2 From P. ; . Um+4
Consumers Power Cenpany IACT18WOIf0PY' 1887-

'
',

Bechtel Job 7220 or pre.mem Mmyp - - - --- m - ,

go#" '* Asst. P. r. 7 I i

At Ann Twiiipr,.uf.nco iR. D. Allen 7 ,fi w, , , , , , , ,

Dw.A.Eecnel
P File 0614 4=v . u . , t i' s

, ' - ' ~h@ld,u.g 6usen >

H. B. Friend stref-

P. K. Hansen ** '.
..

'' -

(b !"F. A. Hollenbach " "' '

M. G. Johnson # ,";,, ,!
7

,

L. C. Pr. Killip $ o .. ,

H. O. Reinsch 8
{"iO

c.insaw. .t. : ij
E. A. Rtrbaugh ''*"c"- ' ' !

| H. W. Wahl $ J/jg88 /979 "
-

t

" c "o a- 8 ' '-

8 ch7N
E| K. uiedner '' " ' ' '-

q, M 7220 // * * * * "* ' 'R. K. Vassar * s* " t
* acum. t i

m i I
'

ma no. g6 7er. >,

| 'Ihe following is a status report for the keek ending June 22. No report
was issued for the week ending June 15. Significant develegnents occurred'

in the Ann Arbcr reeting with the censultants en June 18 and 19. This
meeting had been planned as a t;orking session and the changed recentendatien
tock attendecs by surprise en the afterncen of the second day. Fo11cwing

.are the nujer points:
.

(1) Consultants have cencitx!cd that no recedial acticn will be required
to preclude liquefactica of sands under the auxiliary bailding
railroad 1.ay.

(2) Faving further reviewed data on the arount of sand under the diesel
generator building,which la new believ:d to be significantly core
than earlier reports had indicated, cencultants are now very concerned
about the feasibility of grouting to prevent liquefcetion. They
have thereforc new recentended to Pochtel the use of a pomment
dowatering system.to clindnato all liquefaction potential of these
sands. ..

.
.

(3) Censultants adviso 'that if the perranc.nt demtcring systen crecgadrcs
the t. hole plant thm. J S a possibility th3t undcIpinning of auxiliarf
building clectrical remetration arcan r.uy not to required, t.dditicnal
engineering analysis is under way to enable thcn to further evaluate
this.

.
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-

A m2cting of Concuners Pc+.er Ccepany, Dcchtel, and censultants is tota).e plicec in Denver on June 28 to further discuss the viability of th
new rec =cr.dhtion. Evaluation of this is also under way now. The e

descrit .:1 to the hTC in the 50.54(f) respenses.Projcet is presently continuing with the plan for remedial actions as
local detutcring for the underpinning operation for which the sole-

This plan includes
source preccsal is due cn Monday, June 25, 1979.

potentia] is that the NRC, as a totally separate issue to the " soils"One additional point to note which could have a bearing on liquefaction
iscus, has stated that they have serious concerns about the aucunt of
for the Midland plant. conservatism in the selection of basic ground acceleration levuls

A meeting is scheduled with the NRC in Washington,D. C., on July 19, 1979,
to address I K concerns.

.
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,, P. A. Martinez
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Bechtel Associates Professional Corporation'
-

777 East Eisenhower Parkway 4
Ann Arcor. Michigan g
uumee.as P O. Box 1000. Ann Arbor. Michgan 48106

bec: S. S. Afifi

June 18, 1979 P. Martinez
J. Newgen !

K. Wiedner-

Com Log

BLC- 7753

Consumers Power Company
1945 U. Parnall Road
Jackson, Michigan 49201

Attention: Mr. R. C. Bau: nan

Subject: Consumers Power Company
Midland Plant - Job 7220-

'' Meeting Notes No 976
Midland Diesel Cauerator
Maeting

| File: 0270,M
'

Gentleuen: -

~

Attached for your revicw and infortc.ation' arc copies of the meeting notes
No. 976 on the diesel teaerator task force toetin; held in I!idinad,
Micnigan on ::sy 10, 1979.

.

.

Very truly yours,

W h&Q
R. L. Castleberry

| Project Digineer
!

AG/db

| Euclosurc Mcoting Notes No. 976
,

1

ces D. D. Millor w/a

-

.
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Bechtel Associates Professional Corporation
777 East Eisenhower Parkway |

|Ann Arbor MiChtgan - ne

mesAseess:P O. Som 1000. Ann Arbor, Michigan 48106

MEETING NOTES NO. 976
.

MIDLAND PLANT UNITS 1 AND 2

CONSUMERS POWER COMPANY

BECHTEL JOB 7220-101

DATE: May 16, 1979

PLACE: Midland, Michigan

SUBJECT: Meeting of the Diesel Generator Building Task Group
,

FILE: 0279,'C-2645 w/a
e

ATTENDEES: Bechtel CPCo
,

l

S. Afifi P. Martines* D. Horn *
A. Almuti C. McConnel D. Sibbald*
J. Betts _ ,_ G. Richardson T. Thiruvengadam'

A. Boos J. Wan'zeck R. Wheeler *
R. Castleberry* K. Wiedner
B. Dhar
A. Ganguly

,

J. Lillywhite*

*Part-time

PURPOSE: The meeting was held at the Midland jobsite to discuss
the following items in relation to the diesel generator'

building settlement and other Seismic Category I structures -

on plant fill:

A) Review of action items initiated in the meeting of
April 26, 1979. Identify future action items as
required.

B) Resumption of Q-listed backfill placement. Review
of status of the following site activities:

1) Compaction Test

, .
,

*e

S3702684
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2) Fermeability test
3) Test pits '

C) Additional responses to the NRC's 10 CFR 50.54f
questions which are due in May and June 1979

D) Contracts on the following subjects for r'emedial
work:

1) Dewatering
2) Chaelical grouting
3) Piling
4) Underpinning

!

E) Feasibility of using excavation and concreting in
. lieu of chemical grouting
|

F) Next issue of interia report for MCAR 24
-.

G) Espner-Tregoe analysis
,

! B) Next task group meeting
'

| SUMMARY OF DISCUSSION:
o

! A) Review of prior actica items: '

!

| The current status of action items identified in the previous
.

meeting held on April 26, 1979 is se follows (the numbers refer to
; the action items of Meeting Notes No. 957):,

1) This item is open. Rechecking the reference elevations of,
'

profiled service water lines will no longer be possible. The
Goldberg-Zoino-Dunnicliff & Associates (GZD) profile devices,

( record differences in height with respect to reference elevation:

at the time of profilias. The reference elevations used were, ,

!_ difficult to establish during the initial profiling because of
3 construction activities. Engineering will discuss with GZD a

-

Lmethod of establishing more acceste reference elevations for'

; profilns in the future.
I

| 2) This itaa is closed. A conceptual design on corrective actions
for the auxiliary building area was given to cost and scheduling

;

| by project engineering on May 4,1979.
<

3) This ites is closed. A revised cost estimate, including the
'

'

remedial work in the auxiliary building area, was issued on
May 11, 1979.

~
.

**
.

Sa702685
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4) This item is open. 'No types of rebound anchors have been< *

considered for installation. Installation of the ring type,! in which measurement is taken by electricel means, is in
i

progress. Measurement can be taken accurately up to 0.02 inches.
The second type of rebound anchor, which uses a dial sage for

;

'

measurement, will also be installed. Accuracy of measurement
, for the second type of anchor is 0.001 inch. It was indicated

that accuracy of settlement measurement by optical survey can'

be. greatly improved by taking relative measurements. It wasdecided that:,

4

a) Geotech will decide the type of anchors for more accurate'

settlement measurement.

; b) Construction will improve the accuracy of settlement
j measurement by optical surveying.

c)
!

Construction, after discussion with geotech, will attach
dial gases to the existing deep borros anchq,rs inside thei

diesel building to obtain more accurate settlement values.
'

5) This item is still open. Settlement of the diesel generator
building and foundations under the present surcharge load will
be observed until June 6, 1979. On the basis of those observa-

4

'

tions, geotech will provide a projected date for the removal
! of the hurcharge.,

,

;
6) This item is c1 Ned. SCN C-83-9002 for Specification 7220-C-83

was issued on May 18, 1979.
1
'

7) This item is closed. Geotech received the coordinates ofi density tests.
'

t

8) This iter. is closed. Density test plots have been completed*

for the three areas of the power block. Test plots for an
!)

additional two areas to the north of the power block are in'

progress. These additional plots will be done by June 184

1979.
-

J

j 9) This item is open. Separation of Canonia's work from Rechtel'si

work will be completed by May 30, 1979. It was decided that
completion of this item has a hisher priority than the comple-
tion of test plots in the additienal two areas noted in Item 8.

i 10) This item is closed. Informatica regarding critical areas of:
service water lines for separation of Canonte's and Rechtal's

.

work was given to construction to a letter (BE3C-2946), on
May 10, 1979.

*
.

e

g 't
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11)

j.
This item is closed as a task group action item. Project
engineering indicated that installation dates of pipe hangers
and anchors will be requested from construction on a case-by-'

case basis. Project engineering will issue a memo to construc-'

tion relaying the above information.

12) This item is open. Project engineering reported that there
1

s are not sufficient spare conduits in Q-listed duct banks for'

future continuity checks of conduits. It was decided that
immediately after the removal of surcharge, a single continu-

: ity check will be made for the conduits and duct banks in the
1 diesel generator building area. In other areas project engineer-
i ins will establish a surveillance requirement for duct banks
! and conduits as soon as possible. The surveillance program

will be consistant with the responses to the NRC's 10 CFR
{ 50.54f Question 12.

13) This item is open. Af ter consulting with the client geotech
.

will provide additional discussion on time-settlement in the,

j July amendment of F3AR Section 2.5
.

'

14) This item is closed.
| The conceptual design of flexible pipe
! connections to the condensate tanks has been approved by CPCo.

Project engineering will issue the design details for construc-i tion by May 25, 1979.
i

15) This item is closed. There is no specific suction head require-
ment for the condensate tanks other than that the bottom of

;

the tanks (i.e., the top of the concrete ring foundations),
'

:

should be above grade. To accomplish the above requirement,j
project engineering will investigate the feasibility of regrading!.

,' the area if the tank foundations undergo any settlement.
(Writer's Note: Project engineering's investigation af ter thei

meeting indicated that the area around the condensate tank
fondations can be regraded if necessary to keep the top of,

i the foundation above grade. go, at present, the top of the
-

;
ring-foundation will be as indicated in the design drawing.)

.

l

| 16) This item is closed. Revised Drawing C-1040, showing the
-

;

surcharge requirements for the transformer foundation area,j was issued on b y 14, 1979.

17) This item is closed. Project engineering reviewed construction's
proposal of Unit i stator movement and its effect on the

| turbine building south wall. Results of the review indicated
that, in order to ensure the safety of the turbine building
wall, the stator cannot be moved over the transformer area
while the surcharge is on.

*

.

.

. -

|
!
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18-21) These items are closed. Construction reported that there is
an existing crossover connection between the two tanks. It is
possible to construct and use either of the borated water
storage tanks for preloading, flush 1ng, and hydrostatic testing.
Construction also mentioned that one tank must be available
bafore Nov' ember 1, 1979.

.

It was decided that;,

a) The Unit 2 tank will be built as soon as possible and
will be used for startup flushing and hydrostatic testing
of pipes,

b) The Unit 1 tank will be built and test loaded for settlementmonitoring ihr 3 months.

c) After3monthstheUnit2tankwillbetestloadedfedsettlement.

d) Piping connections to these Eanks will be done before '

settlement monitoring. The response alraady made to the
- NRC's 10 CFR 50.34f Question 6 will be revised to indicate
that piping connectiens will not be delayed until comp 1.e-
tion of the test load.

:

22) This item is open. Plexibility analysis of the piping connected
to borated water-tanks will be done escuming 4 inc'2as of
differential settlement between the tanks. Project engineering
will also investigate the feasibility of elir.inating link
sealing at the pipe penetrations-in the wall to provide room
for settlement.

,

23) This item is closed. The sand drain and guardhouse problem
.

has been solved. Guardhouse foundation work will be treatedas normal project engineering work.

24,25) These items are open. Comments.on FSAR Section 2.5 wil'1 Se . -

resolved and incorporated in the July aumendment of'the FSAR.
; 26) This item'is stiill open. Geotech and engineering will re'solvo
I comments on FSAR Q&R 362.15 by May 31, 1979.

27) This item is open. Project engineering indicated that the
service water structure wall will be able to withstand the
hydrostatic pressure due to liquefaction under SSE conditions.
It was decided that project engineering will further analyze
the service water ~ structure wall, assumingithe worst.possible
load condition due to liquifaction effect,'in OBE condition'byJune 4, 1979. -

-
...

.
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.

W-

_i '

_ .. . - * **



. . _ . . - - _ . . - . . . , . - . _ _ . . _ _ . . . _ _ . . _ _ _ _ _ _ . . . . ..

.. .
' V ' ting Notca No. 976. ..

i

Pu e 6-

s
. .

,

i
'

28) This item is open. Cracks in the valve pit west of the railroad
bay, feedwater isolation valve pits, borated water storage
tank foundations, and valve pic below those tanks have been
measured and mapped. Plotting of these cracks in drawings
will be complaced by June 1, 1979.

'

29) This item is closed. Construction of concrete over the emergency
diesel fuel oil storage tanks has been released by BEBC-2907,
dated May 1, 1979. Nozzle load capacity to withstand settlement
has been found to be very low. Necessary actions regarding
the nozzles will be taken after the completion of the settlement
program.

30) This item is closed. Prcject engineering finalized the method
of temporarily supporting the auxiliary building penetration
room during dewatering. If required, that portion of the
auxiliary building will be supported by a temporary tower
resting on the containment ring girder and turbine building
crane column. --

31) This item is closed. A preliminary pile design for the service
water structure has been completed. Drawings are in the
process of being completed.

32,33) These items are closed. An updated schedule for corrective
actions in portions of the auxiliary building and service
water structure hit been issued.

.

34-36) Discussion of these items is included in the discussion ofAgenda Item D.

37) This item is closed. Project engineering has received input
regarding chemical grouting from geotech.

38) This item is closed. A preliminary listing of portions of the
-

remedial work which is to be Q-listed has been completed.
These items will be identified in the respective specifications. -

39) This item ('Kepner-Tregoe analysis) is covered in the discussion
of Agenda Item G. ,

B) Resumption of Q-listed backfill placement (Reference Attachment 2
t

to Meeting Notes No. 957)
i

Action items listed in the referenced attachment were reviewed and
discussed. It was decided that:

i - 1) Project engineering and geotech will complete all action itemsl

assigned to them to enable starting Q-listed backfill placement
by May 21, 1979. Revised Specification 7220-C-211 will be .

issued by May 18, 1979.

.

Sa702SSS,
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2) Placement of non-Q-listed backfill will begin immediately
after completion of the qualification test, possibly by
May 17, 1979.

3) Remedial actions, as required, will he taken in the area of,

'

the broken compressor air line under the tank farm.

4) Excavation of test pits in the tank farm, service water pump
! structure area, and the dike area will begin by May 18, 1979.

It was reported that the compaction test for 4-inch lift
thickness in sand has been completed. The remainder of the
compaction test program and the permeability test program are
in progress.

C) Additional responses to the NRC's 10 CFR 50.54f questions due in
May and June 1979.

Actions items related to responses to the NRC's 10 CFR 50.54f
questions were discussed and assigned to members of the task group,

~

as shown in Attachment 1 to these meeting notes.
.

Geotech and project engineering will prepare responses to Question
12. Responses will include remedial actions to be taken on the
buried pipes and duct banks in areas other than the diesel generator
building. If possible, references will be made to earlier responses
to similar questions share the same rationale has been applied.

The following schedule was set for this item:

1) A draft of responses will be sent to CPCo on May 22, 1979,
after Bechtel's in-house review.

2) CPCo will send its comments to Bechtel project engineering by
May 25, 1979.

I

3) Updated responses to these 22 questions will be issued in the
.beginning of June 1979.

D) Contracts on remedial work

A preliminary schedule (Attachment 2) for four items i.e., dewatering,
chemical grouting, piling, and underpinning work was presented to
CPCo on May 11, 1979.

.

.

1) Dewataring

Dewatering will be a sole-source contract item. A draft of
the specification has been given to construction for review.

1 It was emphasized that early completion of the dewatering *

operation is important to accommodate removal of surcharge

..

| 53702630
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from the diesel building area. Efforts will be made to expedite
the dates shown in Attachment 2 for the dewatering contract

'
package. (Writer's Note: Project engineering will try to
issue the dewatering subcontract package for client review and
bids by June 1, 1979.)

2) Chemical grouting '

It was decided that the grouting consultant will provide
equipment and operators, and Bechtel will provide all labor. ,

',

(Writer's Note: Construction suggested that the feasibility
of subcontracting this work should be investigated in order to
facilitate the administrative part of the work.)

3) Piling

Project engineering reported that the preliminary piling
design for the service water structure has been finalized.
The specification will be issued for bids and client review by

, July 2, 1979. It was decided that an effort will be made to
j include this portion of the piling work as an add-on to the
| existing piling subcontract work in other areas. Proj ect

engineering will expedite the issue of the specification for
that purpose. (Writer 's. Note: Construction reported that iti

is feasible to include service water structure piling work as
an add-on to other piling work as long as the progress of
other work is not-effected.) -

.

4) Underpinning

Preparation of the underpinning bid package is in progress.
For this phase of remedial work in the auxiliary building
wings and valve pit area, project engineering will issue the
specification for in-house review by June 1, 1979.

A standby support system for these auxiliary building wings
will be constructed prior to dewatering so that the wings can -

be supported if necessary. Project engineering will complete
the design'of the support cystem by June 4, 1979, and inform
construction of the amount of structural steel to be procured
for fabrication.

E) Chemical grouting versus excavation

Preliminary cost information indicates that the method of soil
stabilization by chemical grouting is very expensive. As an alterna-

j tive to grouting, excavation of bad soil and then filling with lean

-
, .

|
!

!

! *-

5.3702631.
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concrete will be considered. A cost estimata and schedule impact
study of_the alternative method will be made. Geocach, along with )

the soil consultants will make a detailed review of the boring data ;
and associated calculations made for establishing the liquefaction

'

potential. Geotech will then define more precisely the areas of
liquefaction potential.

.

F) MCAR 24 - Next interim report

It was decided that the next interim report on MCAR 24 should be
ready by June 8, 1979, for the client review meeting. Details of
remedial work in all areas other than the diesel generator building
will be included in the report.

G) Kepner-Tregoe (K-T) Analysis

Geotech is preparing a report on the study of U.S. Testing's deisity
} tests. A separate meeting regarding action items related to K-t

analysis will be held after the completion of the . report.i

-

1 B) The tentativa date for the next task group meeting is June 6, 1979.
1

ACTION' ITEMS:

Project Engineering 1) Discuss with GZD and develop a
*

method of establishing accurate
reference elevations for profiling;

utilities.

Gactach 2) Establish a criterion for rebound
anchor measurement by May 18, 1979.

Construction 3) Investigate the feasibility of improving
the accuracy of settlement measurement

- by optical surveying.

Gestech/ Construction 4) Attach dial gages to the existing
.

deep borros anchors inside the build-
ing for settlement measurements by
June 1, 1979.

Geotech 5) Provide by June 6, 1979, a schedule2

and procedure for the removal of the
surcharge.

. Construction 6) Complete separation of Canonie's work'
from Bechtel's work on density test
plots, including the service water
pipe area, by May 30, 1979. *

. -

53702632
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Construction 7) Complete density test plots in two
additional areas north of the auxiliary
building by June 18, 1979.

Project Engineering 8) Establish surveillance requirements
'

for Q-listed duct banks and conduits
by June 1, 1979.

,

Geotech 9) Provide additional discussion on time
settlement in FSAR Section 2.5 in the
July 1979 amendment.

Project Engineering 10) Issue the final design of flexible
pipe connections to the condensate
tanks by May 25, 1979.

Project Engineering 11) Issue a memo to construction indicating
that installation dates of pipe
supports will be requested from them
on a case,-by-case basis.

Construction 12) Expedite erection of both the condensate
tanks starting with the Unit 2 tank,

* by June 29, 1979.

Project Engineering 13) Revise by May 22, 1979, the response
to Question 6 of the NRC's 10 CFR
50.54f request indicating that piping--

connections to the borated water
storage tanks will not be delayed.

'

Project Engineering 14) Analyze the flexibility of piping
connected to the borated water storage
tanks, assuming 4 inches of differential
settlement. Also investigate the
feasibility of eliminating link
sealing from the pipe penetrations in
the wall. -

Construction /CPCo 15) Provide engineering with comments to'

FSAR Section 2.5 by May 31, 1979.

Geotech/ Project Engineering 16) . Incorporate comments on FSAR Section |

2.5 by June 8, 1979.

Geotech/ Project Engineering 17) Resolve comments on FSAR Q&R 362.15
by May 31, 1979.

( Project Engineering 18) Analyze the service water structure

| vall for the worst possible loading.
,

due to liquefaction in OBE condition
by June 4,1979.

I
i .

53702633
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Project Engineering 19) Complete crack mapping in the areas
of the railroad bay, feedwater isolation
valve pit, and borated water storage
tanks by June 1, 1979.

Project Engineering 20) Identify Q-listed portions of remedial
work in the respective specifications.

Geotech/ Project Engineering 21) Complete all open action items in
accordance with Attachment 2 of
Meeting Notes No. 957, to enable,

starting of Q-listed backfill on May 21,
1979.

Geotech/ Construction 22) Take necessary remedial action to
solve the problem of the broken
compressor air line under the tank

,

farm by May 18, 1979.

Geotech/ Project Engineering 23) Prepara responses to Question 12 of
the NRC's 10 CFR 50.54f questions and
send a draf t of responses to CPCo for
review by May 22, 1979.

Project Engineering 24) Prepare dewatering contract package
*

and award the contract in accordance
with the schedule given in Attachment 2.-- --

Project Engineering 25) Investigate' the feasibility of sub-
contracting the chemical grouting
work.

Project Engineering 26) Award a TSA or subcontract on chemical
grouting by June 4, 1979.

Project Engineering 27) Issue underpinning bid package for
in-house review by June 1, 1979.

.

Project Engineering 28) Complete design of temoorary support
for the auxiliary building penetration
room by June 4, 1979. I

Project Engineering 29) Provide construction with the amount
| of structural steel to be procured
i for.the fibrication of temporary

support by June 1, 1979.

! .
,

53702634
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Geotech 30) Review soil boring data and define
more precisely the areas of the
diesel generator building susceptible
to liquefaction by June 11, 1979.

Cost & Scheduling / 31) Provide a cost estimate and a schedule
Project Engineering for using excavating and doncrecing,

in lieu of chemical grouting in
the diesel generator building area.

Project Engineering 32) Prepare the sixth interim report of
MCAR 24 by June 8, 1979, for the
client review meeting.

Geotech 33) Complete the repdre on U.S. Testing's
density tests for review in the next
meeting on K-T analyses.

'M
A. Ganguly

AG/js
5/21/4

.

Attachments: 1) Action itams from response to the NRC's 10 CFR 50.54f
questions (8 pages) -

2) Preliminary schedule for corrective actions datet. May 12, 1979
.

.

.

~
i

*
\

.
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ATTAC.Mr4ENT ACTION ITEMS FROM RESPONSE
- -

.
1, TO.

*,

50.54f QUESTION NO. 1 Page 1 of 8:

'f0 MEETiN,G NOTES No. 976.44 5-n.v

ACTION 50.54f. ACTION DATE '

ITEM RESPONSE ACTION DISCRIPTION RESPONSIBILITY COMPLET- COMPLI
NO. PAGE NO. ION DATE

(PARA.)
.

From response to Question 1
|- I -80

1 1-3 Perform a final review and update J. Clements -^^^n-

(Item 1) of the PSAR commitment list.

2 1-4 Review sections of the FSAR J. Clements 0 _. 7 ^~
(Item 2) determined to be inactive.

I
.

3 1-4 Review EDP 4.22 R. Baltazar 6-29-79
(Item 3) .

4 1-4 Audit action items 1-3 L. Dreisbach 10-26-79
(Item 4) - -

5 1-4 & Review specifications not included R. Baltazar 6-29-79
1-5 in the specificity study initially

(Item 2)

App. I .

I-8

(D.2.C) - '

PROM APPENDII I

6 I-6 Complace review of the Dames and J. . Wanzeck 6-29-79
(C.1.b) Moore Report B. Dhar

i 7 I-6 Complete review of . pertinent P. K. Chen 6-29-79| (C.3) portions of the FSAR Sections B. Dhar ~

,

2.5 and 3.8.

8 I-6 Correct settlement calculations P. K. Chen Subse-
(C-4.a) quant to

D.G.B.
sur-
charge

9 I-7 Schedule audits of the geo-tech L. Dreisbach 7-27-79
i (C.4.c) section on a six months basis. (first

audit)
10' I-7 Review dra ng for possible effect' C. McConnel 6-1-79

(C.S.b) of vertical duct bank restrictions
11 $ I-7/8 Complete actions in response to- R. Baltasar 5-18-79

(D.1) DRVCL audit
5.002636,,

,
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ACTION ITDiS FROM RESPONSE
* .

.

TO*

50.54f QUESTION NO. 1 Page 2 of 8

ACTION 50.54f
ACTION DATEITDi RESPONSE ACTION DISCRIPTION

NO. RESPONSIBILITY COMPLET COMPL.-

PAGE NO. ION DATE
(PARA.)

12 I-8 Revise EDP 4.49.1 to incorporate M. O'Mara 5-1-79 5-4-7(D.2.d) clarifications & instructions for
use of SCN

13 1-8/9 Schedule audits of each design L. Dreisbach 6-27-79 5-4-7'(D.4) discipline calculations on a,

yearly basis.
-

14 I-11 Re-evaluate construction equipment A. Boos Prior to(C.1) used for compaction resuming
soils
work-

15- I-ll Assign field seils engineer and J. Newgen Prior to 5-1-75(C.2.a) soils engineer from the design
section resuming (approx.

soils
work

16
.

1-11 Rev'iew cons' t, specs and procedures A. Boos 6-29-79(D.1) to identify-eqeip. requiring
qualificatior.s

17 I-ll Review Field Procedure FPG-3.000 A. Boos 5-31-79(D.2) to assura clarity and completness. *

18 I-16 Revise PQCI C-1.02 to provide R. Simanek Prior tc(Col.a) inspection rather than surveillance .

resuming(C.l.b) . and to record inspections
I-17 soils

work(C.3.b) *

'

19 I-17 Complete indepth review of soil S. Afifi 7-31-79
*

(C.3.a) test results
'

20 I-18
. Perform indepth audit of U.S. L. Dreisbach 5-31-79 4-26-7!(C.4.b) Testing

,

(D. 3.c) '

i

|ReviewallactiveQCI'sfor}
R. Simanek

(,-29-7921 I-18 g
i 1 D(D.1) ' surveillance.callouts and modify

, where necessary. A
i

.

22 I-13 Evaluate documentation callouts R. Simanek 6-29-79
.

;
on QCIs'

'
I

.

i
1

j .

.

,,

S3 70263?
I
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ACTION ITDfS FROM RESPONSE' .
TO.

**

.-
50.54f QUESTION NO. 1 Page 3 of 8

|

ACTION 50.54f |

ACTION LATI ,ITD1 RESPONSE ACTION DISCRIPTION,
g NO. RESPONSIBILITY COMPLET COMPL-

PAGE NO. ,

ION DATE'

(PARA.)
.__

,

23 I-20 Incorporate scientific sampling R. Simanek Continu(D.5.f) plans for inspection -

ous
(QCI for
receipt

,

by
.

5-15-79)I
24 I-22 Complete indepth review of the J. Milandin 6-1-79

~
-

(D.1.a) Bechtel Trend Program

25 I-22 Conduct QA Training J. Milandin 6-1-79(D.1.b)
. -

i

o

.

.

'
__ .

.

.

.

.

-
.

-
.

.

|
.

.

I
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ACTION ITDIS FROM RESPONSE
* ,

. IO
,' .'

50.54f QUESTION NO. 1 Page 4 of 8

ACTION 50.54f
ACTION DATIITLM RESPONSE ACTION DISCRIPTION

NO. RESPONSIBILITY COMPLET COMPI-

PAGE NO. CPCO ACTIONS ION DATE
(PARA.)-

,

CPCo il I-ll In:plement overinspection for soils CPCo - QA
(C. 2. b) placement and U.S. Testing
I-16 Activities

(C.I.c).

: I-17

|l (C.3.c)
8

i
.

, CPCo #2 I-22 Conduct QA Training CPCo - QA 6-1-79{, (D.2) -

.

.

. -

.

.!

.

_ . _ .

.

: ,

4

.I .

i

I
. .

, , .

-
.

.

L
I,.

!

i
-

'

|
,

.
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ACTION ITEMS EROM RESPONSE Tw.
,

,

50.54f*

, . * QUESITONS 2-22 Pa ge 5 of 8-

.

:
*

ACTION DAT50.54f ACTION ACTION DISCRIPTION RESPONSIBILITY COMPLET- COMP.;'

QUESTION ITEH ION DATE
NO.

-

- _- ..

~

.

,

3 a Clarify response to FSAR Question J. Clements 5-79
362.12 B. Dhar FSAR,

Amend.

4 a Provide criteria for permissible B. Dhar 8-79,

|[ residual settlement S. Afifi
5 .

*

! b. Provide details of treatment of B. Dhar 8-79
loose sands S. Afifi- -

c Take dynamic moduli measurements S. Afifi Open,

upon removal of preloads for- -

D.O.B'. and other buildings'

d Use data (c) to evaluate the B. Dhar Open
seismic response of these
structures

e Prepare additional response to B. Dhar 8-79
NRC for items 4a and 4b S. Afifi

6 a Fill borated water storage tanks B. Dhar Open
with water to demonstrate satis-
factory fill

' b Delay piping connections on B. Dhar Open
BWST's until most of the settle-
ment has occurred;

, . <

i c Use settlement data on BWST's to B. Dhar Open *

! allow consersative piping conn- !

*

| ection design

d Evaluate settlement of diesel S. Afifi Open
fuel oil tanks - provide precise f

' corrective measures if required j
ii 7 a e Perform continuity chec'k on duck i B. Dhar Open

' banks after completion of preload
progrca

.

,
b Fbke results of continuity checks B. Dhar 8-79.

and settlement surveys available
I

- .| e If further corrective action is I B. Dhar Open
required, determine corrective

' i measures
e 5.n02700- '

I i

|, ,
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'. ACTION ITEMS FROM RESPONSE TO
50.54f ),

.
'* !i g QUESITONS 2-22 Page 6 of 8 I

i
:, . -
~,

ACTION DATE
i 50.54f ACTION ACTION DISCRIPTION RESPONSIBILIiY COMPLET- COMPL'

QUESTION ITDi.,

ION DATENO.
_ _ . . .- -- -

-
I

d

8 a Realign diesel generators if B. Dhar Open
manufacture's tolerances for
piteldSEroll are exceeded

12 a Complete one additional boring in J. Wanzack Openj middle of diesel fuel oil tanks
.area

b Complete three additional borings J. Wanzeck Open
in the auxilary building control
tower area

. -

e Complete table 12-1 for soils B. Dhar 5-79
,

' investigation and planned remedial, ,

i measures. Respond to NRC.

13 a Complete seismic reanalysis of B. Dhar Open
D.G.B. to account for current lack' of compaction-- -

- .

b Review D.G.B. design and Cat. 1 B. Dhar Open
equipment, piping and elec.
systems to the enveloped seismic
responses.

e Service water pump structure B. Dhar Open
- Conduct a seismic reanalysis

! to account for revised soil -,

structure interac' tion. '

- Review structural design and
. ,

!* '
'

Cat.' 1 equipment, piping and 'i

elec. systems.and incorporate
the seismic responses of the
reanalysis

'ti

| I

d gAux11ary Building S. Afifi Open- If significant change of found- | ~ B. Dhar1 e

ation properties results, conduc
'

a seismic reanalysis.,

' ,- Review structural design and
cat. 1 equip, piping, and elec.
systems and incorporate the *

I seismic response of the re .
analysis.

I
S.n02701
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, ACTION ITEMS FROM RESPONSE TO
.

'
- ,

50.54f*

7' QUESITONS 2-22 Page 7 of 8
4

, .

ACTION DATE50.54f ACTION ACTION DISCRIPTION RESPONSIBILITY COMPLET COMPL. )QUESTION ITEH
-

NO. ION DATE {
_ .__,__

_ _ _ . - -

*

13 e Underground Utilities B. Dhar open- Investigate the change in S. Afifi
differential displacement
separately for buildings
founded on fill pending results
of seismic reanalysis

14 a Review estimated settlement values S. Afifi Open
.

for borated water storage tanks
upon completion of load test
program

b Por flexable buildings - analyze 3. Dhar Open
for differential settlement based
on stiffness at the time of
distortion. Evaluate forces due
to arching and combine with loads
from Question 15

Examine aux 61ery building, feed- B. Dhar 6-79
c

water isolation valve pits and
borated water storage tank ring
foundations for cracks - map

-

significant cracks.

d Analyze building effected by B. Dhar 8-79
'

differential settlement for S. Afifi
observed differen'tial settlement
plus predicted differential
, settlement. *

.

-
'

' Prepare additional response to I B. Dhar 8-79
e

i the NRC to provide analysis and D

evaluation '

! 15 a .For Seismic Category I structures B. Dhar 12-79l '

evaluate differential settlements j
in accordance with ACI 318-71 g

,

! !b Expand the Midland structural B. Dhar 12-79design criteria for Class I :
structures to include the I

differential settlement effects. *

\

. Prepare additional response to ! B. Dhar 12-79"
c

the NRC . !

Sa702 702,
9-
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ACTION ITDiS FROM RESPONSE TO. .

,* 50.54f.

'v ' QUESITONS 2-22 Page 8 of 8

~

ACTION DATE50.54f ACTION ACTION DISCRIPTION RESPONSIBILITY COMPLET- COMPLI
QUESTION ITDi ION DATE

NO.

16 a Perform soils borings in the areas J. Wanzeck 8-79
of buried pipes.

17 a Complete evaluation of impact of B. Dhar 6-29-79
the failure of non-seismic Cate-
gory I piping on safety-related
structures, foundations and/or -.

i equipment.
i ,

b If future profiles show any extreme' B. Dhar Open
conditions, analyze the piping
system and make necessary repairs.

c Prepare additional response to the B. Dhar 6-29-79
NRC

18 a Perform re-examination of stresses D. Riat Open
in seismic Cat. I piping connect-
ing between buildings as part of*

*

normal iteration of design.,
Consider stresses induced by
differential settlement after-

connecting pipe and anticipated,

'. future settlement.
1

19 a Profile pipes in vicinity of D.G.B, C. Connel Open,

after removal of preload-evaluate
as described in Response 17.

b Take additional gap, measurements C. McConnel Openi

,

between embedded sleeves and pipes -

when surcharge is removed.t

*

Coordinate this information with '

the profile data.

c Perform a complete evaluation of j D. Riat 8-79
safety related piping af ter com- g
pletion of the preload program. j

' i
20 a

; Analytically check affected pumpIfnecessary|'
D. Riat 6-29-79

'and nozzle loadings.
I disassemble flange joints and

evaluate separation.
,

.

b Verify piping support loads for .,
systems subjected to settlement -

|, induced loads. I S2702703.

e , Prepare additional response to D. Riac_ 6-29-79,

,the NRC.

.[ |.
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Bechtel Associates ProfessionalCorporation..

Inter-office Memorandum

To L. H. Curtis Date

S. S. Afifi:'idland Units 1/2-Job 7220-001 From34,g
Esticated Residual Settlement

Geotechnical Servicesfor the Plant Life (40 yrs) of
of Diesel Generator Building !

'Ann Arbor 10 0 5
Copies to At

S. L. Blue 7220-79-264
P. K. Chen

R. Rixford
J. O. Van:eck
K. Wiedner
1320, 3410 ,

.

REFERENCE: 10!! from S. S. Afifi to L. H. Curtis, dated 10/3/79,
,

"50.43 (f) Response and Diesel Generator Building
Task Group."

* This-is a completed response of Items 3 and 4 of the reference meno.
The esticated 40 year (plant life) total residual settlement of the
Diesel Generator Building will range from 1.5 inches in the southeas't
corner to 0.5 inch in the northwest corner. The esti=ated differential
settlement will be about 3/4" from north to south and can be considered
rigid body-rotation. Continuatior: of settlenent nonitoring will be implenented.

If there are any questions, please contact P. K. Chen of this of fice..

.

W&& '
S. S. Afifi .

PKC/nn>

.

.

S.,703264

- _.



. . . - -

, .;5. . ...
. . . .

,
,

0.:G1..:i, i - -. - - - - - . . . -
-, - .-

/
.

,7 sS.. , g -
.r ., , s ; _ . . . . . .-_. .

orporat. ..--- ...- --i.cn 7'
~

a-

. uc.s
.

e 6~/ /n.-|'i .;.,|. /\ Bechtel Power C.,t.wnm
ai :.

n.| - -

.- :<g\ t.
,

-

;.-g
,,, -Q p;*/9 s |-.Interoffice f.'.smorandu n . .-.

- --
.

,

p'2 -'- '-~=- :-

E . . , . . - - -'-|e.
\ \ a. g ''' T

~ ~ ' ' ~ ~ - ~

g. .
: EL g. -'

, . . ,
.3

'a L. H. Curtis (' -'"" " *
,

5 eci Job 7220 Midland Proj6c - ---. - ::cveTic 17 . '.979 ~~ -- "*
. - -

Diesel Generator Building b-.~.T_.__~~._
'~

* * " '
..

Concrete Topping Slab Mix L. E. Davis.f_L.. . . - _ _ -

BCBE-2624 h9.!'.'c5--
Cons t ruct i on '-''F '' -- ;;- :--

.-;-- -

C' --

I ' '.1 :~ - _i- '
.

- - - -

Mid1and, E-[[.$,.y., .3 ,, ,,[ ,|_--cea= ^' '

'

.. _ .. . _. . i -' :--. _ 9*r

'" "'$ .___!_.
Reference: 1. FCR C-2035 dated September 10, 1979 _ . .. _... _ l._. t , L-_

c.3 /.9d.c __nu ~
Attached for your review, as requested per reference one, are" the
completed ctmpressive strength test result sheets for the Diesel
Generator Building concrete topping slab mix (designated with
formula T-1c) which was placed at the below listed locations.

Placement Pour Placement Specimen
Date Number Description I.D. No.'s

9/19/79 DG(663.75)A Bay !3 Topping Slab 4335 and 4336F
at elevation 663'-9"

9/21/79 DG(663.67)A Bay !4 Topping Slab 4346 and 4347F
at elevation 663'-8"

.

9/28/79 DG(663.83)A Bay !2 Topping Slab 4375 and 4376F
at elevation 663'-10"

10/2/79 DG(663.83)B Bay #1 Topping Slab 4390 and 4391F
at elevation 663'-10"

.
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(c) Kaquirenant ci addi:icnal surcharge and removal of existing

surcharge.

(d) Liquafaction potential.

Item 2. Exploration Program for;

(a) Auxiliary Building '

,

(b) Service Water Pu=p S::ucture
,,

-(c) Underground Utilities
r

.' {

-
,

Item 3. Correctiva Measures fort; ' ,

/

(a) Auxiliary Buildt.ng Control-Tower
.

.

-

,-

(b) kax111ary Building Wings .& Eeedwater Valv'e Pile .

(c) Auxiliary Eu1 51ng Railroad Bay ~
-

(d) Servica Water Pu=p Structure
._ -

(e) Diesel Generator Bu11 dis 4 (grouting) '

,

.. .. .

(f) Undarground Utilitiae(* piping aci.' duce banks)
.
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Ita= 1. Diesel Generator Building Surcharge

-John Davie presented sum = aries of the diesel generator building surcharge, |
settlement and piezameter data. Particularly, the data included plots of

rate of surcharge loading, rate of settlement at various points of building
,

!,

and piezometer levels response to surcharge loading vs. time. The Borros

Anchors reading versus depth at different ti=as and corresponding to

surcharge loading levels were presented. This data was sent to Dr. Hendron

and Dr. Peck in advance before, the meeting.
.

F.aximum settlement to date, at SE corner was about 0.'59' and mini =um settle-

ment at NW corner was about 0.25'. However, there appears to be some minor

fluctuations in the measurements. These fluctuations were caused by limited

accuracy of the surveying instrument presently used. It appeared that most
1

of the settlement measurements are stable, i.e. , settlement readings has not

changed during the last one week. Fainly an average reading from 33 settle-

ment markers indicated' that the set:()sent remained zero during the last one

week.

.

It was agreed that no additional surcharge is required. Settle =ent and piezo-
'

mater measurments should continue under the present level of surcharge leadingi

for approximately six more weeks to arrive at a futura defin te date for sur-d

charge removal.

- Question concerning accuracy of heave (rebound) =easurements during and af ter
.

removal of the surcharge load was discussed.- If was agreed that the heave

measurements should be relatively precise. Presently proposed Sondex,
_

instrunent1for measuring heave, appears to be less accurate. . yurther ch,eck: , , , ..

.% /0,04J0

into the accuracy of sondex need .tc be. discussed with ' John Dunnicliff of
~

'



- ~

.. . . - . - . . - - . . . - ----.- -

.
'

-
'

.

GZD & Assoc., Inc. It was also suggested that a few extensonater may be used.

Liquefaction potential of sand, t= der the foundation of various structure,

in gereral, was discussed by P. K. Chen. Based on this discussion it was

decided to use a factor of safety of 1.5 in evaluating liquefaction potential.

It was agreed where sand fill with liquefaction potential exist will be

treated by grouting. The folleving steps will be taken:

(a) The depth and area extent of sand below the diesel generator building

vill be studied based on the data derived from borings and the construc-

tion records.

(b) Liquefaction potential vill be evaluated for the fill cand under the

. auxiliary building and diesel generator building. The blev count required

for a factor of safety of 1.5 vill be co=puted at different depths

accounting for the surcharge from the building where applicable. These

computed blev count in turn vill be compared with the appropriate record

of blow count based on the exploration program.
,

(c) Fill sands wi n be grouted when the calcualted factor of safety is less

than 1.5 unless it im evident that they are in isolated pockets. The
.

i grouting pattern will be based on bleveount from the borings and s-ill
1
' extend all around applicable borings until it is established that the

surrounding soil is not groutable (clay). Extended beycud the perimeter
t

|

of the building.

It was agreed that crosshole shear wave velocity a asure=ents vill be =ade in
.

the diesle generator building area before grouting but after re=cval of the

surcharge. Measurements vill also be made in the tank far= area and other'

locations as required by project engineering.

S.D034')3_z_
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| Item 2. Exploration Program

J1: Wanreck reported that the exploration progra= is essentially co=plete.

This exploration program included all areas including Class I utilities and

structures. At the present time no additional borings are planned. Install-

ation of Sondex for the measurement of rebound (' heave) were planned for next
,

i
i week.

Further it was reported by Jim Wanreck that a pu=p test at the west side of
4

the Unit 1 electrical penetration room is planned to assist in the determina-
s

tion of devataring requirements. The test will be perfor=ed and results

| forwarded to Dr..M. T. Davisson, D... A. J. Hendron, Jr., R. W. Loughney, and
!

Dr. R. B. Peck. However, during the meeting the consultan:s consultants

"
recommended that general dewatering be implananted as orighally recommended

i- by R. W. Loughney.

Item 3. Corrective Measures

Required corrective measures for various structures were discussed by A. Almuti.
,

During the discussion with consultant follovig steps were suggested:

.

|

| 1. It was recommended by Dr. T. M. Davisson that pilp piles should be used

below the service water structures. The piles will be 14"'in diameter

with 3/8" vall thickness. They will be top driven with a ha==ar having
'

i a minimu= energy of 24,000 ft. Ib. The expected design pile ' load capacity
i

! will be 100 tons. , ,

2. ACI specification 543 for concrete placement into the piles vill be used.
1

[ 3. Conservative estimate .of blev counts for driving piles vill be used.

-5 ' S$"/03OiO
. - . . . . .- . . .
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4. Wave equation analysis will be perfor=ed.

Ite= 4. L1=its of Material Removal

It was agreed the unsuitable soil under the auxiliary building wings be

removed and replaced by concrete. The details of procedure for the replace-
4

ment of unsuitable soil were discussed. Some concern relative 'to the

deflection of cantilevered wings during the replace =ent operation were centioned.

No resolution was reached relative to the exact procedure to be used. With

respect to the limits of material removal, was proposed that Dr. R. D. Woods

be asked to help develop a procedure to deter =ine the 11=1ts of accepatable

material.
!

.

Item 5. Movement of Structures During Devatering and Underpinning

Opinions relative to the movement of the structure during devataring and

underpinning vere divided. Dr. Hendron, was of the opinion that sand move-

ment will not be significant because effective stress changes are relatively

small. -

Af ter some more discussion, all parties agreed that a back-up plan must be

developed and should be ready for i=pli=entation in case of anticipated*

a

settlements occur during devatering operation. It was also suggested that
|

| jetting of devatering wells will not be permitted within 50 feet of Class I
;

atructure.

.

i
Underpirring operations relative to various structures were discussed. The

|

aspect of possible mover.ent of the structures during underpinning was not
|-

L addressed. 9 g.Q41. .
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SUMMARY OF ftEFTillC HIf4UTES

' .

*RESUMPTIOrt OF 0-I.ISTI:D HACKFII.I. PLACEf1Ef!T"*

MIDI.AND IJNITS 1 & 2.

APRIL 24, 1979
.

.

IS COMPf.t; riots or
CPCo * PLAtitlED ACTIOta A
ITI:M RESTRAIrlT TO STARTIric PAltTY lit:!!I t e:lS IllLt:Pt.ANNED ACTIOti(S) TO Q-LISTED HACKPII.I. FOR Pl '.:c:I:DIl0.

*

ACTIOtI(S) TAKEtt TO DATE 11': TAKEN BY (DATE) PLACEMEll? ACTIO!!(S) ,

1. 'lentify all Projuct Engineering and
. _ ,

.

nf ticts wittiin C.to Tech h. ave reviset!'
. ; Alt, witteln t he FSAlt Section 2.5.4 toat, or twtwe n cosrect inconsistencies!
...e P:iMt and the pertinent to soils
PS Alt, and caers ect placement.
thuso inconsist- .g a *

r
e' ncies v1.s esf f t-

, f -

cial changes to - .d Project Engincoring -

!Yesand Geo Tech will P.E. and Cen Tech 0
e

the . appropriate
/ (As it applies to com-
I} perform a rnview of pletion of review anddocuments.

other subsections of
FSAR section 2.5 changes to specificationg ,

*

not processing of FSAltpertaining to back- g . amendment.)till operations to gf*
eliminate inconsistf *

'

encleo; etc. (May 65
1979)

-
-_ .

Project Engineering Yes P.E. and Geo Techand Geo Tech will (As it applies to com-,

perform a review of . . - pletion of review and,

1 the Dames & Moore J
Soll Deport and tho[ changes to specification

not processing of FSAR
amendment.)

,

*

n
i

.
..

. W es

Sin"/032 LJ,

o

.

.

. - . - -

_ _
- - - -

-- m oow =* s

_ _ _ _ . _ __ __ __ . _ . _ . _ _ _ _ _
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I!! CEeHl*l.I'Tjutt OP p .. .

CPCo Pl.Alllli:D ACTIDII A
17121 lir.STitAlllT TO STAlttillC PARTY lta:SPollfilDIJ:Pl.A!Illt n ACTIONIS) TO Q-1.ISTED DACKFIt,1, Fult Pl A!!!It D13 0 . * - ACTION (2) TAKt:ll TO CATE llE TAl:1:l4 DY (DATI:) Pl.ACI: MENT ACTIOtI(G)

,
.

"PSAR Commi t t ment I.l s t" ,I,,r*
,

pertaining to backfill (
plas swmt to asuure specs
and r:iAH are. In conformance,

or arn smxli fied.
.

The review of " inactive" No P.E.*
1*SAll coctions comaaIL ted to .Geo Tuchin Apteendix I, Suetlon 1,

ConstructionItcie C-3 (page 1-ti) of the
respose Je to the HllC's 22
questions will identify and
correct descrepancies in
FSAR nections OLher than
2.5 which discuss backfill

~ '
placemont (Sept. 1979)

4 _ _

Discuss and implesr.ont (as Dased on a prellm- P.U.required) CPCo-PHO comments inary review of the Geo Tech* on FSAlt Section 2.5. CPCo-ItlO comments, CPeo-PIIO
,

the only restraint
to resumption of
backfill work is a f
revision to spec.
C-210 allowing the
use of imported sands
for Zone 2 Random Fill
(May 6, 1979)

2. Id utify any
ixconsistencies CPCo-QA will pr.'oro their Yes P.E..

between the PSAR/ coniments on Specifications (As it applies to Geo TechC-210 and C-211 for discus- revising specifi- CPCo-0AFSAR and the sion in conjunction with the cation not processing
CPCo-PHO comments listed in of FSAR amendment.)

.r

1) above. (May 13, 1979) -

:
1

\
l

-
.. . .

Y

S.0 0J 4 4.s

.

!
--

-

. . .

.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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pl.AtJi1ED kt.TIUtl A
CN'o

I4ESTitAlt#T TO STARTf HG PAltTY ltESIMMISIDI.E171.81 PLANNSD ACTION (S) TO Q-LISTED 11ACKPIL1,- FOR Pt.AH!!! D!!O. ACTION (S) TAKEN TO DATE BE TAKEN EY (DATE) PLACEMENT ACTIOtf(S)

.det.elled spect-
fic.itions or,

dr.iulevja, and *

coracet thece
laicotiul s t encies *

.
'

vi.i official
'

changes to the . *
fppropriaLo
documents. *

*

3 Identify any SAttE AS ITbt 8 2 AROVE
inconsistencies
i onnissions
ethin the speci-
cations and
,rscet these incon-

alstencies via offi- *
,

cial Specification
Change Notices.

4. Co-evaluate the Specification C-210 and Yes P . t!.
*

appsopri.iteness C-211 will be revised to Geo Techof the continued redefine random fill with
use of "randtwo special emphasis on soils
(111" in Zone 2 supporting structure
areas. (May 6, 1979)

5. Provido a flow A countilned flow chart will Yes Constructiondiagram of the be prepared illustrating
'' siteps which ato the backfill procosu and

needed for the the responsibilities of
'

. quality control Bechtel Flold Engineering,,

and assurance Bechtel Quality Control,
t

t '

i

'$

$

1

;; *
. ..

e
,

*

.i
-

S . G O;i i.).)
.

_ . - _ _ _ _ _ _ _ . . _ . _
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' Ct'Co i 1.Afiral:1) 'ACTJ Off h
2T1: 1 REStitAltf7 TO T.TAltTitlG PAltTY !!!!!!I'f4.5111tEPfAltt?D ACTIOHIS) 70 Q-LISTED DACEPILL FOM l'IJ.iti EDHO .' ACTIOH(S) TAMEN TO DATE EE TAKEN BY (DATE) PLACEMENT ACTIO!!(S)
*of soils work-
and assure that. and U. S. Testing. .

foi cach step (May 6, 1979).

these fu a
design.itieni as
to the specific *

e rg.in i z a t line
, .

palm.arily scupon- -

othlo for the ,

cetions a desig- *

nation of the
trecific procerdure
to be used and a
',siefnation of t.ho
ce!1ic acceptancs

c-itoria for t.hc
p.

*
'

6.. Assure that all .

" clarifications"' EDPI 4.4.9.1 will be No P.E.revised. (Hay 4, 1979)and "intempec-
tations" asu *

resolved via
efficial Specifi-
cation Change
notices.

-7. rutablish a The following positions
singlo individual have been established

'i ~ at the site to be.
responsible for a) Soils Field Engineer
each of the b) Goo Tech Soils Engineer
fellowing directing (Assigned to Job 7220)
the construction c) Soile O.C. Field Engineer
cepects of the solls

.

. -

. *
. . . . ..

.

SRO 124.)
>

.

- >. _ . . -.. ._.. ..

.
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. . ~ . . . . . .

ETt:tt ' ItESTitAttIT"TO STAttTING PAlrrY fil2 POtiS10.LE14 0 .
. PLAIN!ED ACTIOf t(S) *O O-LISTED DACEPII.T. l'O*t Pl.Atillt:DACTION (S) TAKl.N TO DATE DE TAKETI DY (DATEI PLACEMEllT ACTIOta(S)

, ork 'direc-w Their responalbilities
ting the design are defined in the flow ~

aspect up and ch.irt described in 5)* d i re ct l ong t h., .nbove.
.gu.a l i t y con t a ol
ar.g ee:t u.' *

-

8.- Inst it ute 100 *

- IM'* CcH L I H'iP"c- Dechtoi n.r'. will work Yestionus each litt * sit h CPCo-UA to finalize Dechtel 0.C.'.

placesnent with a the revised OcIrt for I .ich- ClCo-UA
curicq endin9 fill pl.acement. (CPco-QA
Innpection it. cord has a draft of the revised
Mcument.ition of OCIR which calls for Surveil-
to specific char- lance (S) of backfill work
-teristics by a fulltime O.C. Soils
spected in each Engineer with generation of

.ese. . daily reports) Play 6, 1979 1
.

5. Re-evaluate the
capability of the Project l'ngineering has Yes
e.gni emen t being received the procedure for P.E..

, used in relation test pad placement froan Geo construction
-g to the maximum Tech. Project Engineering

allowable lift- will forward said procedure
thici.ncss and the to Construction for initiationi
compaction me.psire- of pad placement by 4/27/79.,

? ments. (April 27, 1979)

k 10. Re-evaluate the The use of the nuclearappropriateness of densometer has beenthe continued use discontinued for inspectioni cf the nuclear of record use.
j densometer, with
i

>

1 !
2

4

,

T I

:
f

* . - . . . .. ,

i

.

S.'/ O J b i b

. .

*
- ,

we m

.
a

_ _ . . _ _
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5:i e e vis*6.3.T t s.aa a W . .. a . a
-

l*l.ATH!!:Is ACTIC|I A
CPt'u RESTRAltrr TO STAltfitlC l'AltrY ltt:ShntISinLE
IT0f t PLANNED ACTIOt:(S) TO Q-LISTED HACKrit.L FOR Pl.Atull:D,

sis t. ACTION (S) TAKEN TO DATE CC TAKEN EY (t) ATE) PLACFEENT ACTIOll(S),.

=l

Its swasetsu-
*

*

e- sit accus.acy
lieing eguest inen-.

.il le t e l a t. i ve to
t '.ic ens si r.t u s e

*

content speelfi-
cation !!mits of

*
"plus or minus *

two percent of .
* op t i onia" .

11. Re-evaul.ste the Geo Tech will review Yes Geo Tech
* %It 's , spec i f' i- specification C-210
.tions and Pto- and C-211 requirements
'stures relative as related to adequacy of
their adequacy specified process and

in spes,1fying the testing controls (May 6,
gioints in thin 1979) ~

Issocess at utilch the -
measurements ur An at.dit will be performed Yes P.E.
test s are to bo on U.S. Testing by Dechtel (Results of audit will Geo Tech.

made, the frequen- to determine the adequacy have to be evaluated.) Dechtel UA
cies of these of their soils testing.
measurements or procedures (April 26, 1979)
tests, and the
condi tions inader
-which new latus ra-
tuty stand.itds must
be acquired.

12. Assure that thete is SAME AS ITEM I S ABOVE - - -

a snothod,'on a threo
dimensional and'

2 . volumetric basis,
'or idesitifying

,

k

i

.
. .. . - _

.

.

S.703447
,

.
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PLAHill'D At*rlO!! A.

,
' CPCC RIIST14Altrr TO STAltTillG PARTY Iti:!:POllr.IllLE

ITI'It PLANNED ACTION (S) TO Q-LISTl:I) II ACKFl f.t. Folt Pt.Atatil;p

ACTION ('il TAKEN TO DATE EE TAKEN EY (DnTE) Pl.ACI'.MEllT _ ACT10tI(S)*IM1.. *

.

the niecific,

f lif ts wiele:h
' cre l eispectual

and tested.

13, ' Arsus o th.it coach For c ch 0-listed area Yes P.E.

anonconformance where backfill la to (As it rirlatos to areas construction ,.

report (regard- - 12e placed all Discrep- on an individual ba.ls Dohetel QC |

less of the type ancy Iteports and NCR's where backfill work la'

Cf report) is (Hechtel and Ctaco) will to be performed.)
dispositioned. be fully dLapositioned Note: This is an existlnt

and closed out prior to quality program require-
placement of backfill. unent.

I
Additionally. P.E. will Yes P.E. .

releano areas for b.ackfill |
which are listed in 14 CAR 24 -

as questionable areas on a
case by case basis by memo
or TWK. ,

* s
,

4

!

.

!

.

.

.

.

b

* 4..a mW **NM

9

e.

G

.

.

Y
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FIELD SUMMARY FILE No. A2190"
'

REPCc.T Nc S SHEET No.
DATE 5-31 ~9 cay Thu.

PROJECT Midland Nucian- D1'-* LOCATUDN "'d'e-d "'

CWNER F^"*"-a" D^"e- CONTRACTOR =a-"-c'

WEATHER CONDITIONS "'4" a* A"

REMARKS Faa '++'ch-e -e

REPORT

1. Arrived on site at 0630 hours.

2. Equipment working:

a) 1-Cat 225 backhoe
b) 2-dump truck

3. Attachments:

a) 2-attached sketches
b) 1-checklist for F.D. tests
c) 1-F.D. Summary sheet-
d) 1-Daily Sand Calibration

4. Work being accomplished:

a) Mr. M. Petersen of Bechtel Inc., directed the under-'

' signed.to Test Pit #2 located east of the 2 starter-
transformer pads. He stated that the testing for this
test pit would follow procedures prescribed by Mr. J.
Wanseck,which were employed during excavation of TP=1.
That is,2 field density tests will be performed at each .

of the first and second levels and one test at every
12" increment of depth there after to a depth of approximately
12' from the existing ground surface,

b) The backhoe excavated a total of 7' i this date
from the existing ground surface (elevation 634' -).
Two field density tests (20 and 21) were performed 2' -

from the existing ground surface. Also 2 tests ( 22 and 23)
were performed 3' ; from the existing ground surface. For the
remaining 4' +,one test was performed at each level*

(=24,25,26 and 27) See attached sketch. The insitu dry
unit weights are tabulated on the attached sumr.ary sheet.
Field density test results will be completed pending
results of laboratory proctor tests. -

CWO8 T'"E PREPARED BY
TRAVEL t!WE

$''
CFFCE HWE

fEi1EWED BYTetAL Tipt

L ww;rnr9- re n 'enauer NA r/gaugym
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| FIELD SUMMARY FILE No. A2190F
l REPORT Nc 8 S H E E T N o. 2

DATE 5-31-79 OAy Thu.

PROJECT Midland Nuclear D'ea- LOCATION '"d'e d "t

OWNER coa ="-=- Dn" a - CONTRACTOR ma^-c'

WEATHER CONDITIONS

REMARKS

REPORT

c) Six representative soil samples were obtained at
each level for laboratory testing.

d) The elevations for the field density tests are
being provided by Bechtel personnel and have an accuracy

,

factor of 1" 2.*
e) The material excavated this date is predominately

silty clay, trace Fine to coarse sand trace gravel with
the last 2 levels being clayey glacial till.

4. Mr. John Sullivan, Associate and Director of F141d
Services for GZDA was on site this date to observe field
and laboratory operations.

5. Left site at 1700 hours.
,

4

.

Dist: Mr. R.L. Castleberry
.

!

,

: * Accuracy of survey determined by Mr. C. Wilson Chief
of Stirvey ,Bechtel Corporation.

.t webber

CN.Jcs TiWE - M .' PREPARED BY,

!TRavEt, TtWE , ,

/' / n. W Canricq 'n t ' . ', e

CFFct TlWE - , ,
-- - - -

REVIEWED BY
, /10TcTat. T1WE

mem -
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|- Goldbers. Zoinn. Dunnahff 1 Assoc.. In:. Project Shee: of
Conautents a Ge,nteenwsi Enemnnt DatoI

Newitn Upper iasis. Mus. ptj, ,q,, g...
'
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. ..... ... . . . . .

|

f

| TEST P'l 7 a.
I

l i MiDL.AND N O C'E A E
P o w s.e PLANT

EAST s/e 3 yg

C. 5. M T 8 N (a G RCONO CU(FACC ELCV.
434't

i

!
:

,

s

NOTE: Ettv^ rso N S f. 3 2' t F C 2.t Fc 20

Peover t c Si ;

8 CCH TE L !

Pi. M oNNE.t-.
Alt- o v.a c e
FM TO R 45 fe 3 l*2 F0L3 f: 0ZL-

11-
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6 3 0't FCa'- |-,
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t
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G 3.9 't Fcz5-
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!
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f h hheman

i

!

6 27'! l M *)
.

es*"e: er*fsi
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FIELD DENSITY TEST RESULTS hLE No. A21on?
'

.

REPORT No. 8 SHEET Nc. '
;) - DATE 5-31-79
i

'

p a gc7 a.Ndir d Nur'oe- c'e~+ LOCATION Wd'e-d "*

~

CWNER Consu'-=* Powa* CONTRACTOR Ba"h+^'

0
WEATHER CONDITIONS Fair 45-65

i
' REMARKS .

FD A p prox. M o n. Dry O ns. Oni. mum In - Place Moisture Compoetion Remarks'

Test Elev. corr f o r + 3 /4" Moisture Dry Ons. Content (*/)
No. (ft) stone (pcf) Content (pcf) (%)I

(%)
'

4

1ago.A/1"
_

+,o _. 15.4on

21 100.7 90 9
n

i + . .
j __22 A11'- 119 0 17 O

_

"

23 10R 5 19.9" "

i
*

| 24 A90'1 " 114 4 15.8 "

"

95 A90' 114.6 17.4'

A "

26 82 8 '- " 1?R 7 11.3

27 "???'1 " 124 9 99

!

!' 7 627' 1" 199 n R 199 1 1M A c1 R o

f 10 62G'I" 199 9 soo ? 1- 1 oo o ""

4,

11 625'1" 128.9 o A 192.8 9.9 in?_o
"

| 12 624'1" 127.0 in 191 A 19 9 on ? "

13 623'1" 131.d R; ils e 1s 4 e? o
"

14 622'$" 129.0
"" 114 9 'o o ec =

._

._

i
I

.

Wabbe -*1. Results of tests performed on 5-22-79.
2. Bechtel Modified Proctor. PREPMC EY

'
3. Results to be reported when lab proctors D* c

completed. REVIEWED EY

GOLDBERG,ZOINO,DUNNCLIFF n ASSOC., INO. 3'..N # #..F4G gg o-4
'

GEOTECMN! CAL CONSULTANTS
_ , .. _ - _.. ._ ~ _ . _ _ _ ~ _ _ _ _ _ . . _ _ _ . - _ _ _ _ _ . .- _ . . _ .
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SAND CALIBRATION RECORD

PROJECT v4d'," Nur'an- c'e--
iFILE No. A21er DATE ^ " - 79

TESTED BY Jcw j

CHECKED BY DWC 5-31-79

kilograms 1bs.1. Weight of 0.075 cu.ft proctor mold (w/o coller) 6.649 14.66empty,h Ibs. (mold no. 1 )

Weight of 0.075 cu.ft proctor moid (w/o coller)
o o7: o- --

full, h lbs.
7.11Weight of sand,in Ibs.

Unit weight of sand,in pet 94 5 pcf

2. Weight of 0.075 cu.f t proctor moid (w/o collor) 6.649 14.66
empty,in Ibs.

Weight of 0.075 cu.ft proctor maid (w/o collar)
O o o' "-

full, in Ibs.
7 't

Weight of cond,In Ibs.
Unit weight of sand,in pcf 94.5 pcf

3. Weight of 0.075 cu.f t proctor mold (w/o coller)
A 6ao 'a eg

empty, in Ibs.

Weight of 0.075 cu.f t proctor mold (w/o coIIcr)
9.871 21.77

full,in Ibs.
7 11Weight.of sond,in Ibs.

Unit weight of aand,in pef 94.5 pcf

od R pcfAwroge of 1,2 & 3
Unit weight of sand -

|

NOTE:
Sand celibration required once per dcy and ec:n time o new bog of send
is opened.

*

S.auaa ,s

GOLOSERG,2OINO, DUNNICLIFF S A SSOC., IN C. FIGURE 10 -3
(:FOTFCHN! CAL CONSULTANTS SIDE 2 of 2
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MIDLAND NUCLEAR POWER PROJECT
; MICHIGAN

Project MIDeuJO NU(
File No. 2,e s: Date rm f 7i-
Individual being checked

la w C _ U_) s h h e r i

Checker no rs.*,

-
.

CHECK SHEET FOR FIELD DENSITY TESTS

1. Equipment: Check to see if all equipment is in proper working
i condition and not damaged.

Yes/ No
a. Does the sand cone valve turn freely? J
b. Is sand cone in good condition /

,

(not bent, dented, out of round, etc.)? /
c. Is balance operative and all weights /

available for use? V
f d. Is the kit complete?
] .075 cubic ft. mold (*) d''

Glass jar /
Cone (*) /,

: Base plate (*) */

Ottawa sand (*) ...

Plastic jar with cover -

Screw driver ,-
2" Paint brush m,

Balance (*) /
Weights (*) /
#4 Sieve,

3/4" Sieve I/.

Field Unit Weight forms e
i (Calculation sheets) v

-

Plastic sample bags ./-

Sample Tags /
(*) Requires use of calibrated equipment'

Is only calibrated equipment being used?e.

(. see * above) '

,

2. Procedures: Observe procedures employed for calibration of sand
and spot check field density test procedure by obervsing per-
formance of a minimum of one test daily.

. a. Were ASTM D-1556/GZD procedures used'in
I calibrating the Ottawa sand? ,/

.b. Were ASTM'D-1556/GZD procedures used in
/'

performing field density test? /
Is cone calibrated as per ASTM /GZD

'/
c.

procedures?
i

: -

!

(
|
.

|_ %70Jdbu
FIGURE 10-6
page 1 of 2

- . . . -
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!

:

3. Calculations: Check calculations of all field density tests

{ ced sand calibration.

; s. Are all necessary data and calculations on
'

the field unit weight. sheet complete?
j '(Soil sample description, Project Name, I

i_ File No., Test No., Date, Tested by, Unit
weight of calibrated sand, all-blanks under
sections titled Field Unit Weight of Soil y/'
and Water Content - Minus 3/4" fraction) 46
Note that: Compaction Unit Weight, Results, fj

i Mathematical Rock Correctiaas and 6 f'I' i
calculations at the page bottom will be
completed after the appropriate laboratory

i tests have been performed (Compaction test
and Specific gravity) '

,

b. Is the sand calibration record completed
as per GZD specifications -(once per day

; and each time new bag of sand is opened)?
-i c. Is the cone calibration record completed I

as per GZD specifications (minimum of
once per week)?

,

; d. Are'all calculations correct-(checked)?
If yes, initial and date " checked by" v/ m,

spaces for Field. Unit Weight form, ',

(f'{,)i'

Sand Calibration Record, and Cone
Calibration Record.

.

! If any answer to the above questions is NO, request and obtain
clarification and/<r completion of the item or items in question,

!. from the technician whose work-is being checked.- Explain fully
1 in the space provided below the nature of the discrepancy, its

resolution, and pass these comments on to the project engineer.
i Explanation: Cl.ufud 4,|b 4 a% b c w e/r,*ir. <>
>

.

'
a/ uim Ju o~e , h,/ '

i - p
4

!

.

i

:

!

( This check list is to be attached to the 'aily field report.d
t

.

|
| 5:00 & 31

,

yIGURE 10-6
Page 2 of 2
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FIELD SUMMARY FILE Nc. A2190F
IREPORT Nc. 'O SHEET, No.

DATE 5-4-79 CAY A*00-

PROJECT Midland Nuciae- n'e-- LOCATION "4d'e d "-

OWNER C^-*"-a- D ~r e - CONTRACTOR Re'='

o a?n shewe-,a. m 6 5 * Fai- c. . 75 *
WEATHER CONDITIONS

REMARKS See attachments

REPORT

1. Arrived on site at 0700 hours.

2. Equipment working:

a) 1- Cat 225 backhoe
b) 1-Dump truck

3. Attachments:

a) 1-check sheet for Penetrometer Readings
b) 1-Test Pit sketch of Penetrometer Readings
c) 1-Daily Sand Calibrations
d) 2 Weekly Cone Assembly Calibration for cones A+5
e) 1 F. D. Summary sheet

4. Work accomplished:

a) The backhoe was used to cut the south wall 6" deep in order
that penetrometer readings could be taken along the entire face
this date. Tests were performed by the undersinged and results -

recorded by Mr. Caprio. Penetrometer tests were performed 12"
and 6" on center. See the attached sketch for the recorded data.
A total of 368 reading s were accomplished.

b) Mr. Wanzeck of Bechtel Power informed the undersigned
and Mr. Caprio that Test Pit r3 is scheduled to be excavated on
6-5-70

c) The results of field density tests #16 and 18 are tabulated
|
|

on the attached summary sheet.

5. Left site at 1700 hours. .

.T - Wehbe-
CN'JC8 T*E Dist: Mr. R. j.. Ca de be ::.cy PREPARED BY

D. W. Can-le b.>'2Ud 05
c t E

a, fa eE== =101. m .

r2raurru a r2
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Ta sT Per No. Z Sourn W.t_
c aA.at . .e . S' . - .S 's', '" " = ~ -= ~

. . . . , , . , . .,
,

I ! a,.

f. 3so? 4,s 4.5 4.s 4 .s 4.5 e a s 4.,. 4s , 4. o o ,o
N ..

6 32 '.f2! 4, 4.s 4.s 45 f.s 4$s e 4.s 4.5 4.5 4.3 . .s .l.s 4.5 4.s 4'5 4.s 4 .s 4.5 .t.s 1.s
*

1 1.s 4s
3.s 4.s 4.s 4.s 45 4.s 1.s 4.s do 4.c 4 s

3bs 4bil.of ds4.5 1.5 4.5 4.5 45 4.s 4.s 4.., 4.s is 45
4h

.s 4s 4.s 4.s 4.<; 4.s 4.s 1.s
4.s.

*

4.s 40 is 4.s 4.5 4.s is 4s is 4.s 4;s

.0! ._ . i.5 1e 4.s 3.5 3.s 4.'s 4.s 4.s 4.s 4.5 4.5 4.s 4.5 4.5 is its 4.5 4.s 4. ., 4.5 4.5.
4.'5 4r'

S ; 4.s 45 4s 45 46 4.5 4.t5 4.s 4.s is (s
: D f.29 O! _ ___. 3.7s as 43 v.s is 4.s 4.s g.s 45 4.s 4.s 4.s 4.t> 4.s 4.s 4,s 1.s As 4.c 4.s 4.s.g 4.s 45

ss 4.s as 4.s 4.s 4.s 4.s 4.s 4.s 4.s 4.sg
h 6 28,9! 4.s 4.s (s is 4.s 4.s 4.s 4.s 4.s is (s t o 4.s As 4.s 4.s <s 4. s (s 4.s 4.s1.s 4.s

(js 4.s As is 4.54.545'4.s 4.545 4.5

Q L'17.S!_ _4 s 4.s 44 3.5 4.o 4.5 4.s is 4.s 4.s <s 4.s -ts 4.ts 4.s .5 4.5 4.0 4.s 4.5 4.5;o . 4e 4.5
4.5 to 4.s 4.s 4.5 f.s 4.5 4.s 4.5 As 4.r.. , ,

2cto" f.26.ol - 4.zs 43 4.s 4.s 4.s a.s en us (s 4.s 4.s 4.s 4.5 4.3 4.s 4.s 4.2s 4.sq- p 4. .
1 sjs 4.s to 4 s 4.s (r 4.s 4.s 4.t.s s.o 4.s

-

~ C) 62.5.0$ 3.0 10 4.o 4.5 3.e 4.s 2.s 2.s 2.s 1:s is 3.25 to ') a. t.is a.s a .15 S.o 2.s 2.15a i to ses'
t us 4.is o 3.rs us 4.- '.rs i. s us ns r.rs
~u i

624.ol _ . ie i.s r.s 4.s 4.5 4.s 4.. s.s As tr 4.s 2.rs 4.s 2.s .s x. 2.n f.s r.s 3..
|

ss 2.s

to z.s 4.s s.o 2.0 s (e s.s 4.s 3.s 4.sy

423,6L _ _ _4's 2as s.o ras 4.is is a.as r.s .s.ts r.ir z.2s 2.s ao s. 3 3as i.s s.r s i.is 2.os., s s.s
i s s.s 4.s us us as 2.s .5,. us us r.as

.bIIe f>- . 3.1s . 2.5 S.7s 4.5 35 4 s JJ s 4.s s (e AJs r,1s 45 4. s As 4.1 4s 4% 4.5
. . .V oyE FT otTeu6t4149.IM6str RDrs - Sz ArMe,3 BErnsCtsi no)Msso r ea;s 3 " ~ " ~ ~ ''

o'
MIDt.AHD Ptsulfit PL AN T

YOTE5*. D OfC/t1M| pdi4 f.1 ft'pt'f..scr. # afptr0Y/ds?|4 |Kg|As s13 of
' "

,'

perrtherm kr reaa%92 s eusco nd ~NLZXil,

'] 2) AA'rri/Mr.s irl yric/ ft*ptt'J//J| bQtsC|pt'stt|reiseib'r r*f9tbhtj /sy*

Torn L !J U t 1 UC k' nV i'e.*M |eaitM'

i syl das /.1f is ma.riouwm r<<do.19 nin/ canbe ob/niacu!.
C.y '?.- D /\ . ' . . e ks e c. | :sc . . ,

* ^ ' " ' ' ' " - ' ' * - -
*
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[- MIDLAND NUCLEAR POWER PROJECT

MICHIGAN
1.

Pro)ect * so c..arD aee
File No. Tibe Date <s.t 4 M 71
Individual being checkec

; daw. w h -
Checker C tede - (,leM

CHECK SHEET FOR POCKET PENETROMETER TESTS

1. Equipment Yes No

a. Is pocket penetrometer being used
model CL-700 or CL-701?

b. Is sequential numbering of each
! penetrometer reading recorded?

Note: Pocket penetrometer shall be
discarded-when sequential number
reaches 5000150, unless otherwise // (){c,

~
specified by Bechtel.

,
,

,

2. procedures: Observe procedures used during performance of a
minimum of 10 penetration determinations daily.

I a. Are manufacturer's recommended
procedures and/or those specified /

i by Bechtel being followed? V

3. Calculations

a. Are all necessary data. included on the'

data sheet for penetrometer tests,'

(Project Name, File No., Date, Tested by,
location and elevation of test sites
and penetrometer readings).

.

b. Are readings recorded.to nearest
0.5 tons per square foot? ([) -

If any answer to the above questions is NO, request and obtain
clarification and/or completion of the item or items in question
from the technician whose work is being checked. Explain fully>

in the' space provided below the nature of the discrepancy, its
resolution and pass these comments on to th,e project engineer.

b aal: eExp1nnntion: M~ el , ,, /> L, - e| 4-? in TP 2,. m a o
- -

, . g

w||| Le r,,,,.n.ori J. he >>. e |a e b.! :e ih /b .w. J

D r e I..,o w e ! , n' . l ' r. , e o. , o e / C .c ? wen

$ e r. 4 e/o k Z?G nodim .s 4 +<,b.e *

This check list is to be attached to the daily. field report.

FIGbbSthh
Page 1 of 1
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FIELD DENSITY TEST RESULTS FILE No. A21c0F
REPORT No. 10 SHEET No.
DATE 6-4-7C

PROJECT Midland Nuclear Plant LOCATION Midland. MI.
~

OWNER Cor ume- Powe- CONTRACTOR Eechte1

WEATHER CONDITIONS R ain showe-s a. m, 65 * Fair o. m. 75*

REMARKS

FD A p prox. M e x. Dry O ns. Optimum In - Ploce Moisture Compcetion Remcrks

Test Elev. corr for + 3 /4" Moisture Dry Dns. Content (v.)
No. (ft.) stone (pcf) Content (pcf) (Y.)

(*/. ) T c. t*

A20'1 1" 133.7 8 130.7 11.6 97.S 1.
1A

"
18 617'1 " 120,8 9 122.3 12.8 c4. 2

.

|

|
'

,

-
.

1

.

r

1. Results of tests performed on 5-23-79 see repor e3 J. Webber
PREPAD D BY
David W. Caerio*

REVIEWED EY

GOLDSERG,ZOINO,DUNNCLIFF n ASSOC., INO. S4G. Oud, ul__ FIGURE 10 -4*
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SAND CALIBRATION RECORD

PROJECT Midland Nuclea ?!a -

FILE No. A 21 oCF DATE 6 4-79 )
TESTED BY Jcw

CHECKED BY m'Y

kilograms 1bs.
1. Weight of 0.075 cu.ft proctor mold (w/o colior)

) 6.65! 14. A 7empty,in Ibs. (mold no. i

Weight of CLO75 cu.ft procter mold (w/o colicr)
c.SA7 21 - 7Afull, in Ibs.

7.00Weight of sond,in Ibs.
44. 3 octUnit weight of sand,in pcf

2. Weight of 0.075 cu.f t proctor moid (w/o coller)
empty,in Ibs. - ^^1 14 A7A

Weight of 0.075 cu.ft proctor maid (w/o coller) O.*72 ?' 77
full, in Ibs.

7.10
f Weight of sond,in les.

94. 4 cefUnit weight of sand,in pcf

3. Weight of 0.075 cu.f t proctor mold (w/o collar)
6.651 14.67empty, in Ibs.

We'r;ht of 0.075 ca.ft proctor rncM (w/o coller) o.A47 21. 76full,in Ibs.
7.04'

Weight of sand,in Ibs.
c4. 3 refUnit weight of sand,in pcf

94 3 ocfAwroge of 1,2 & 3
Unit weight of send -

NOTE:
Send calibration required once per day and each time o new bog of scn::
'rs opened.

.

.

S.T/0J464

GOLOBERG,20tNO, DUNNICLIFF E ASSOC., IN C. R O -3
GEOTECHNICAL CONSULTANTS hl
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CONE ASSEMBLY CALIB R ATION RECORD

\
PROJECT Mieav Nuct., es,.

i

FILE No. M'c^F DATE e2c
TESTED BY JCW.

CHECKED BY DWC 6-4-7c

CONE No. A

BALANCE No. 2 kilograms 1b s.

7 690 16. 06 __1. Weight of full }or and cone,in Ibs. 1

Weight of jcr cruf cone offer filling com and bees '

i 5.c34 'ti e oS ete, h lbs.
\

* Weight of send rsquired to fili es:ne ord bcse picts,
in Ibs. _ 3.68 .

94. 3 ee!'Unit weight of sand,in pcf
Wism of cone & hose plate in ft.3 .0411'

\

2. Weight of full jor and cone,In Itm. 7.688 , 16.05_ _

Might of )2r and cone offer filling cone and base 5.034 13'08
'

pcts, in Ibs. s

e Weight of scmd required to fli! cone and base pote, 3. 6 ~
in Ibs. G4. L acf
Unit weight of sond,in pcf

-

a16Volume of cone 8 base plott in ft.:
\

3. Weight of fu!!jor and cone,1n Ibs. 7. 4 7 i4, ea

Weight of jar and cone offer filling cone and base
5.034 13.OAbiote,inIbs.

i,

* Weight of sand required to fill cone ord base plate,
3.S7

in lbs.
,

Urdt weight of sand , in pcf c4. 3 nee-

Volume of cone & base plate in ft.' h rt 3 '

.0410 t

* Average of 1,2 S'3
; Wiums of cone,in f t' j'

|

\

'NOTE:
Cone calibrofion reqired once per week or rnde of tenif rowired by

I project engineer,
\ (

* - Average bcsed on three determinatic.-s with.o mcximum variotion of 0.Oldbs.
(Weight of sand required b fill cene and base plate ) \

'?\f\ S.//OJ4()Js .s. ,

GOLOBERG,20!NO,DUNNCLFF & As500., INC. FIGURE 10-5
GEOTECHNICAL CONSULTANTS

i
s,

__
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|' CONE ASSEMBLY CALIB R ATION RECORD

PROJECT w eb d L-1-e - on --

FILE No. A219cF _ DA7g 6 --

| TESTED BY JCW ;.

1 CHECKED BY DWC ;

CONE No. 3

BALANCE No. 2

O WW1. Weight of full jar ed cone,in Iba.

Weight of jar ed cone offer filling cons and bone 5,758 12.70pote, h lbs.

* Weight of sand required to fill cone and bow picM, 3.04
hg

C4. 3 ocfUnit weight of eend,in pcf
Wiume of cone & bese plete in ft.8 .041c

7.544 16.632. Weight of full jar and cone,in lbs.
5.761 12.70Weight of jar and cone offer filling cone and base

pare,in Ibs.
* Weight of sand required to fill cone and bose pote, 3 e2

in Ibs. 94. 3 oci
Unit weight of sond,in pcf

04?7
Volume of cone & base plate in ft.8

3. Weight of fu!! jar and cone,1n Ibs. 7.547 16.64

Weight of jer and cone offer filling cone and base
5. 760 12.70hinte,in lbs.

* Weight of sand required to fill cone and base phte,
3. 04

in Ibs.
C4. 3 ocfUnit weight of sand, in pef-

8Volume of cone & base plate h ft . c 4 5 c_
.

.0418* Average of 1,2 S'3
Wiume of cene,in f t'

NOTE:
Cone eclibration required once per week or more of tenif required by
project engineer.

*
.

* - A erage based on three determinations with c motimum variction of 0.01 lbs.
(Weight of sand required to fill cone end base picts)

S.;70JJ61
'

i

GOLOGERG,2010,DUNHCLFF & A S SOC., N C. FIGURE 10-5
GEOTECHNICAL CONSULTANTS

.
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FIELD SUMMARY FILE he. A2190.7
'

REPORT Nc 9 SHEET N:.
DATE '6 ~-79

- DAY h*-

.

PROJECT 'd i d l e d N'a c l + r 2'"* LOCATION "'d'C-d "*

CWNER Pa-e"-=* 3 ~" e -
~

CONTRACTOR O d a'

WEATHER CONDITIONS c' ~ d - =n mo n Showers o.m. 700-

REMARKS See catsch-en*=

REPORT

1. Arrived on site at 0600 hours.

2. Wquipment working:

a) 1-Cat 225 backhoe
b) 2-dump trucks

3. Attachments:

a) 1-sketch .

b) 1-Daily Sand Calit:*ation
c) 1-F.D. Summary
d) 1-New bag Sand Calibration
e) 1-check sheet for f.d. tests

4 ~. Work accomplished:

a) Test Pit #2 was completed this date. The total
depth of the test pit is approximately 12' 1 deep from
the existing ground surface (elevation 634' -+ (1"?) .

Todays' excavation was from elevation 627' + to elevation
-

S22' 1 (bottom of test pit 2). A total of 5 field density
tests were performed at 12-18" i intervals. The dry unit -

weights are tabulated on the attached summary sheet.
Results of the tests will be completed pending the results
of laboratory proctors.,

!

f. b) Five represenative soil samples were taken at each
'

|
field density test location and returned to the field
laboratory for testing.

c) Elevations were provided by Bechtel personnel.

4. Left site at 1700 hours.
Dist: '!r. R.L. Castleberry.

' '

J. Webber

'-[
/CN JCB TIME 11 PREPARED EY

//
-//

'/
T R AVE'. TIM E - f,' ./ D.W. Carrio S .,, , ,a . 6 ')a~
CFFCE TIME ./ . .

<- // REVIEWED BY11 _ , _ :(/4- //f|4/bfu' * ' ' ' " "

GOLOBERG.7 SNO.DUNNICUFF/B ASSOC.', ikd. FIGURE 10-2 '
'

.
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FIELD DENSITY TEST RESULTS FILE No. A21on

REPORT No. o SHEET No.
DATE 6-1-79

PROJECT "id'9"d 'In"1aa* D''-- LOCATION "id19-d "?

.

OWNER caae"-a- D~'=- CONTRACTOR Eack*a1 ;

WEATHER CONDITIONS c1cude sn-700 a.c. showers 700 c.r.

REMARKS

FD A p prox. W e n. Dry D ns. Optimum in - Ploce Moisture Compaction Remarks

Test Elev. corr f o r + 3 /4" Moisture Dry Ons. Content (*/.)

No. (ft.) stone (pcf) Content (pcf) (%)
(%) T.P. 1*

.

'

100 g oo 1

99 29A' 1"

" 117 g 17_190 nom'
n

30 624'81" ilo 9 14 '
n

31 c 99 g1" $s9 g sa a
"

i 32 622'1 " 117.6 15.6

T.P. 2

199 ; o 197 e s, a og 9 o
is 491'11"

i 17 A19'A"1" 199 .* " 101 * 14 o 01 1
"

"

19 616'1" 135.0 7.5 135.4 S.2 101.3
.i

a

n

.

._

_

1. Results of' tests to be reported when labortory , ,,. , w s , ,,
proctor.is. completed. pggpAg e gy

2.. Test performed.on 5-23-79. -David W. Caoric

REVIEWED BY

GOLDBERG,2OINO,0UNNICLIFF n ASSOO., INC. FIG'JRE 10 -4
GEOTECF.NICAL CONSULTANTS S.00J46/

. . . . - - _ . - . - . _ _ _ _ - - . . _ _ . _ _



-
,

| %

.

SAND CALIBRATION RECORD |
,

1

PROJECT "idla d Nuc1=a- c'e--

FILE No. A2190.7 DATE J.:13-79
TESTED BY_ JCW

u r. C o-23-79
,

CHECKED BY
|

kilograms 1bs.1. Weight of 0.075 cu.ft proctor mid (w/o coller)
* #do '' ?? i1 )empty.h Ibs. (mold no.

Weight of 0.075 cu.ft proctor mold (w/o collar)
o cn aa c

full, h tbs.
7.10Weight of sond,in Ibs.

94 dUnit weight of sand,h pet

2. Weight of 0.075 cu.f t proctor mold (w/o coller) 6.649 14.66
empty,in Ibs.

Weight of 0.075 cu.ft proctor mid (w/o . collar)
9 R77 '' "e

full, in Ibs.
7''Weight of sond,in Ibs.

od 7
Unit weight of sand,in pcf

1Might of 0.075 cu.ft proctor mold (w/o colict)
6.649 14.66empty, in Ibs.

Weight of 0.075 ca.f t proctor troid (w/o eclier)
o o"' "- e

full,in Ibs.
7 'o

Weight of sand,in Ibs.
od.7Unit weight of sand,in pcf

' 94.7Awroge of 1,2 & 3
Unit weight of sand ,

NOTE:
Sand celibration required once per day ond each time a new bog of-send
is opened.

.

.

f

| S ,70J.C63

|

GOLOBERG,2O(NO, DUNNiCLIFF & ASSOC., INC. R O
GEOTECHNICAL CONSULTANTS 2
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SAND CALIBRATION RECORD

2.d Nucuar me , nPROJECT Mid: ,

FILE No. 3 2 i'0F DATE 6-i-79
TESTED BY JC7;

CHECKED BY_ Dh'C -1-is
.

kilograms 1bs.
1. Weight of 0.075 cu.fi proctor mold (w/o coller)

empty,h lbs. (trold no. 1 ) 6.44o sa ca

Weight of 0.075 cu.ft proctor mold I. /o cotier)
o_c7A o- -e

full, h ibs.
7 *a

Weight of sand,in Ibs.
,cfoa -

Unit weight of sond,in pef

2. Weight of 0.075 cu.f t proct:r moid (w/o coller) A Ado ,r er
empty,in Ibs.

Weight of 0.075 cu.ft proctor maid (w/o colior) 9.872 21 77
full,in tbs.

7.11
Weight of sand,in Ibs.

94.5 ncf
Unit weight of sond,in pcf

3. Weight of 0.075 cu.f t proctor mold (w/o coller) 6.649 14.66
empty, in Ibs.

Weight of 0.075 cu. ft proctor mSd (w/o collcr) 9.872 21.77
full,in Ibs.

7.11
Weight of sand,in Ibs.

94.5 ocfUnit weight of sond,in pcf

Awroge cf 1,2 & 3 _
94.6

Unit weight of sand
.

I

NOTE:e Sand calibration required orce per doy and ect time a new bcq of sanc
is opened.

|

.

Sa?G34(,3

GOLDBERG,2O(NO, DUNNICLtf7 & ASSOC., INO. FIGURE 10 -3
GEOTECHN! CAL CONSULTANTS S!OE 2 of 2
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SAND CALIBRATION RECORD

PROJECT md'e-d V 'a- "o'en:
FILE No. Mio^r DATE c -79

. TESTED BY Jcw
DWC 6-2-79CHECKED BY

,

kilograms 1bs.
1. Weight of 0.075 cu.ft proc 3 mold (w/o coller) 6.628 14.61

empty,h Ibs. (mold no. )

Weight of cu.ft proctor maid (w/o coller)
full, in ibe. - =47 n, c-o

7.04
Weight of sand,in Ibs.

94.I ecf
Unit weight of sorzi,h pef

2. Weight of 0.075 cu.f t proctor moid (w/o colicr) 6.628 14.61
empty,in lbs.

Weight of 0.075 cu.ft proctor mrJd (w/o collar) 9W o' AA
full, in Ibs.

7.OF
Weight of sond,in Ibs.

94.3 ecf
Unit weight of sand,in pcf ._.

3. Weight of 0.075 cu.ft proctor mold (w/o collar)
A coo 1.s A1

empty, in Ibs.

Weight of 0.075 ca. f t proctor moid (w/o collcr) 9.825 21.66
full,in Ibs.

7 n;
Weight of sand,in Ibs.

94.3 oef
Unit weight of sand,in pef

Awroge of 1,2 & 3 g;.g 7 f

NOTE:
Sand calibration required once per day and each time o new bog of send
is opened.

New Bag Calibration

.
.

|

,

SB7054TJ

GOLOSERG,2OlNO, DUNNICLtf7 & ASSOC., INC. R
GEOTECHNICAL CONSULTANTS 2 2 1
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MIDLAND NUCLEAR POWER PROJECT
MICEIGAN

Project limw c /J %
.

File No. E l 90 n Date 61:i' "
Individual being checked

J: n e C 9u Jcu
Checker Dwt # -- Nr

# '

CHECK SHEET FOR FIELD DENSITY TESTS

1. Equipment: Check to see if all equipment is in proper working
condition and not damaged.

Yes No |
a. Does the sand cone valve turn freely? t- |

'

b. Is sand cone in good condition -

(not bent, dented, out of round, etc.)? S'

c. Is balance operative and all weights
,

available for use? v'
d. Is the kit complete?

1

.075 cubic ft. mold (=) '

Glass jar
Cone (*) /
Base plate (*)
Ottawa sand (*)

.

s
Plastic jar with cover '

Screw driver
2" Paint brush '

Balance (*) '

Weights (=) ,'

~

74 Sieve
3/4" Sieve
Field Unit Weight forms

.

(Calculation sheets)
Plastic sample bags -

Sample Tags
-(*) Requires use of calibrated equipment *

'e. Is only calibrated equipment being used? ./
(see * above) -

2. Procedures: Observe procedures employed for ca31bration of sand
and spot check field density test procedure by obervsing per-
formance of a minimum of one test daily.

a. Were ASTM D-1556/GZD procedures used'in
calibrating the Ottawa sand? /

b. Were ASTM D-1556/GZD procedures used in ,
periorming field density test? t/

: c. Is cone calibrated as per ASTM /GZD ejj procadures? .'

.

(

SB703271
-

! FIGURE 10-6
Page 1 of 2

__________-__ _ - - _ - _ _ . --_____
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. .

'
.

3. Calculations: Check calculations of all field density tests
'

and sand calibration.

a. Are all necessary data and calculations on
the field unit weight sheet complete?
(Soil sample description, project Name,
File No., Test No., Date, Tested by, Unit
weight of calibrated sand, all blanks under

,

sections titled Field Unit Weight of Soil /,_

and Water Content - Minus 3/4" fraction) .f t
Note that: Compaction Unit Weight, Results,
Mathematical Rock Corrections and
calculations at the page bottom will be
completed after the appropriate laboratory
tests have been performed (Compaction test
and Specific gravity)

b. Is the sand calibration record completed
as per GZD specifications (once per day /
and each time new bag of sand is opened)? (/

c. Is the cone calibration record completed
as per GZD specifications (minimum of
once per week)?

d. Are all calculations correct (checked)?
If yes, initial and date " checked by" /'t
spaces-for Field Unit Weight form,
Sand Calibration Record, and Cone
Calibration Record.

If any answer to the above questions is NO, request and obtain
clarification and/or completion of the item or items in question
from the technician whose work is being checked. Explain fully
in the space provided below the nature of the discrepancy, its
resolution, and pass these comments on to the project engineer.

Explanation: 7b de e/ze /c c: / /tu/ werI c;/M d'/?/7 'ru

bf k ebNe| w |:|4.rc # b. .- me

.

This check list is to be attached to the daily field report.
.

. S 7/ oui'M

FIGURI 10-6
page 2 of'2'

.
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FIELD SUMMARY FILE No. A2190F
S H E E T N o. IREPORT M '

DATE 5-30-79 ory Wad

PROJECT "idland Nucla'- C'*-+ LOCATION "4d'' d "'
-

OWNER F^**"~a" D ^"'a * CONTRACTOR =a"c'

WEATHER CONDITIONS 7'4- 4F #F0
---

REMARKS caa ''''*"~a"**-

REPORT

1. Arrived on site at 0700 hours.

2. Attact.ments:

a) Daily Sand Calibrations
b) F.D. Summary resu.lts

, 3. Work being accomplished:
l

l

l a) Mr. M. petersen, superintendent for Bechtel Inc. ,

informed the undersigned that test pit 72 excavation
scheduled for today will be postponed until 5-31-79 and
will be located east of the two Starter-transformer pads.

b) The undersigned assisted Mr. Caprio in preparing
soil samples and quality assurance of laboratory test
calculations for this work day.

c) proctor results for field density tests 73,4,5,6.8,;

and 9 were completed this date. Results of the tests are
summarized on the attached sheet (figure 10-4).

4. Left site at 1700 hours. -

i

|

Dist: Mr. R.L. Castleberry

S L'' 004'e J/

.

.T .#u.

[ ,# PREPARED hYCN JCS TlWE "
,

'

TAAVEL T!wE ,' (.-

David W. Caprio
CFFCE TlWE '

< N
*^TOTAL T1WE

,

nnt,ogeog - c .D'*uNIC h .83 ISSOC., INO. FIGURE 10-2
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FIELD DENSITY TEST RESULTS FILE No. A2190*
REPORT No. 7 SHEET No.1
DATE 5-30-79

"d ''e-d N'm'ae. Plant LOCATION Midland."I.PROJECT

OWNER Consumar Powar CONTRACTOR Bechtei

'

WEATHER CONDITIONS Fair 45-65o

REMARKS

FD A p prox. M c a. Dry D ns. Optimum In - Place Mcinture Compaction | Remarks
Test Elev. corr for + 3/4" Moisture Dry Dns. Content (*/,)

No. (ft) stone (pcf) Content (pef) (%)
''

BMP MC BMf/.h!C BMP MC

9 491' ! 130.4 134.9 9 8 131.4 5.5 100.7 07 4 1+9''

" " "
4 131.0 135.4 9 119 I 11.5 90.o SA 0

5 63Q' 1 128.2 o o 194 s a 9 105.0 ,m,

G 629' A 19R R Ao 19; a 0 0 10A 1
"

8 627' I 117.4 14.2 20.2 13.1 102.4 1+4

9 626' I'11A A la 0 lon_1 ,9 ; inq ,
"

. :

.

.

__

A.

% |70I/4

1) Bechtel Modified Proctor J . We%e r // ''
2) .tSTM 1557-70 method D EM. RED S'V .
3) Test performed on 5-21-79 see report =1 g,, j,fjg

-[ g. ~U4) Test performed on 5-22-79 see report =2 / f~ '

'ED E

GOLDBERG,'20lNO DUNNCLIFF a ASSOC., INO. / / FIGURE 10-4
GEOTECHNICAL CORSULTANTS

1
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SAND CALIBRATION RECORD

PROJECT Yf d ' n- s o~t o- c'---

FILE No. A2190? (MTE : '0-79
TESTED BY JCW

CHECKED BY DWC 5-30-7o
.

1. Weight of 0.075 cu.ft proctor mold (w/o cotter) kilograms 1bs.
empty h lbs. (mold no. 1 ) 6.649 14_c6

Weight of 0.075 cu.ft proct:r mold (w/o colicr)
9.272 6- sfull, in tbs.

'oWeight of sond,in Ibs.
94 4Unit weight of sand,h pcf

2. Weight of 0.075 cu.f t proctor moid (w/o col -) 6.649 14.66empty,in Ibs.

Weight of 0.075 cu.ft proctor moid (w/o colkr)
9.872 ai gfull, in Ibs.

7 toWeight of sand,in Ibs.
9a - aUrit weight of sand,in pcf

3. Weight of 0.075 cu.ft proctor mold (w/o coller)
empty, in Ibs. 6 Ado 14.66

Weight of 0.075 cu. tt proctor meid (w/c coller)
9.874 21 77full,in Ibs.

7.1iWeight of sand,in Ibs.-

94.5Unit weight of sand,in pcf

94.4Averoge of 1,2 & 3
Unit weight of send

NOTE:
; Sand calibration reqJired once per dcy and oo::h time e new bog of send

is opened.

!

S 3"/O '34?d -

3

GOLOSERG,2OlNO, DUNNICLIFF S A SSOC., IN C. FIGURE 10 -3
j GEOTECHNICAL CONSULTANTS SIDE 2 ef 2
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FIELD SUMMARY FILE No. A2190F
REPORT Nc 6 SHEET No.

*

DATE 5-29 ~9 day :4

PROJECT '!! dl an d Nuc la'- D''-- LOCATION Wd'e-d "-
.

OWNER ca- e-a - taa a - CONTRACTOR Rad-e

Oserc'er 46-550WEATHER CONDITIONS

REMARKS caa o-+ack-e -e

REPORT

1. Arrived on site at 0700 hours.

2. Attachments:

a) F.D. Summary Sheet
b) Weekly Cone Calibrations
c) Daily Sand Calibrations

3. Work accomplished;

a) . Met with Mr. John Wanzeck of Bechtel Inc.,and was
informed that the excavation.of test pit =2 will not be
excavated until the next work day (5-30-79). Location
and depth are unknown as of this date.

b) The undersiCned and Mr. Robert Kellefher of GZDA
assisted Mr. Caprio in setting up soil samples for laboratory
testing in the field laboratory.

c) Results cf field density tests 71 and 2 are tabulated
on the attached summary sheet. Mr. Wanzeck has been informed
of these results.

4. Left site at 1700 hours.
-

c.

Dist: Mr. R.L. Castleberry

Su70JJ';u
.

J. Webber,

'O / PREPARED BYCN. JOB TlWE .

[<I. TRAVEL T!WE . -

? -Q /, ' /.
y,' David W. C1orio

CFFitE TtWE / //
'O /TOTAL TIME j

'

n9' PDE D7.70;NO. DUNNICUFF fi ASSOC., INO. ' FIGURE 10-2
.
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FIELD DENSITY TEST RESULTS FILE No. A22cor;

REPORT No. 6 SHEET NC.

DATE 5-29-79
I

PROJECT "* d ' e - d Vtaloe- ela-- LOCATION "4 d ' e -d "?
<

CONTRACTCR maa-a7CWNER N-e -e- e ., c rr

0
WATHER CONDITIONS Ot a-m e+ 40-55

REMARKS

FD A p prox. M a x. Dry O ns. Optimum In - Place Moisture Cornpoetion Remarks

Test Elev. corr for > 3 / 4" Moisture Dry Dns. Content (*/,)

No. (ft.) stone (pcf) Content (pcf) (%)

BMP MC outl%),e cuo " r-'

1 A99' SoA A 19; e a 7 7 o 194 g so_o o; n oo e ,2o

..

loc , ,94 o ,oo o ,n n a: , on e" "
"2

.

.-

. .

6 :,703J7/

1

BMP-Bechtel Modified Proctor '

>

PRE 2AF'm my~ '

MC-Modified Proctor ( AST:.: 1557-70
method D) REVIEWEC EY

GOLD ~ ERG,ZOINO,DUNNICLIFF n ASSOC., INC. Figugg o.4

GEOTECHNICAL CONSULTANTS

..

. ,
_ ,_ _,
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CONE ASSEMBLY CAllB R ATION RECORD

PROJECT '""'e d W '=e- o'e,: i-

FILE No. "2190' DATE 5-2C-79 |
TESTED EY M'l,

CHECKED BY Lt:C 5-20-79 _ _ _ _

CON E No. __ , A

kilogra: us 1bs.-

7 339 'A '9I. Weight of full jar and cone,in Ibs.

Weight of jcr and cone efter filling cone and base
5.582 12.30$ cts, h Ibs.i

* Weight of sand requirsd to fill cone and bcse pleM, 3.E8
g gg

94 4Unit we'rght of sand, h pcf
Volume of cone & bcse picte in ft.8 na,

7 9,o 1c 'a2. Weight of full jar ond cone,in Ibs.
; =co 'o n-weight of jar and cone after filling cone and base

pote, in ibs.

* Weight of smd required to fill cone and bose pets, 3_c7
in Ibs. 9a - a
Unit weight of sond,in pcf

0410
Volume of cone & bcse picte in ft.:

3. Weight of fWIjer end cone,in tes. 7 oo7 16 'a

Weight of jar and cone offer filling cone and base
5.36? 1o o7picts,in Ibs.

d* Weight of sand ree.uired to fill cone and base pbte,
9 '7in Ibs.*

94.4Unit weight of sand, in pcf-

Volume of cene & base plate in ft.8 0410 ,

0410* Average of 1,2 &~3 hme of cone,in f t'

NOTE:
Cone celibrction req. ired once per week or rners of tenif reqJired by
project engineer. S . ., G , , ,a.. .u au

.

* - Average based on three determinations with a mcximum veriction of 0.01 Ibs.
(Weight of eend required M fill cone and bcss picts )

|

GOLDBERG,201.90,DUNNCLIFF & AS SOC., IN O. FIGURE 10-5
GEOTECHNICAL CONSULTANT 3'
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CONE ASSEMBLY CALIB R ATION RECORD
|

,

PROJECT '"d'e d o~-c- o--
!

-

FILE Nc. A21on? Dt,TE 5-2C-79
TESTED BY _ JC?.

~

CHECKED BY DwC 5-29-79

CONE No. = ,

'

' kilograms Ibs.BAULNCE W.
7.502 'a na

l. Weight of full jor and cone, in Ibs.

Weight of }ar and cone efter filling ccrie and base
A 799 'o.ce

gicto, h Ibs.

* Weight of sand required to fili cone and base picM, 3.92
in lbs.

94 4Unit weignt of eend,in pcf
Wume of cone & base plate in ft.8 041;

7 49; in an2. Weight of full jar and cone,In Ibs.
A 7ni ,o =~

Weight of jar and cone af ter filling cone. and base
picts, in Ibs.

! * Weight of sand required to fill cone and base plate, 3 ao

M lbs. 94.4
Unit weight of sond,in pcf

0'2 ' 6
Volume of cene 8 bcse plate in ft.8

3. Weight of fu'l jer and cone,In Ibs, 7 aga ,c -n

Weight of jer ord cone offer filling cone and base
~nn lo 67

picte,in ibs.,

* Weight of sand required to fill cone and base phte,
3.93

in Ibs.
94.4Unit weight of send, in pef

Volume of cone a base picts h ft.S nain .

m * .e* Average of 1,2 S'3 Wume of cone,in ft'
C

|

NOTE:
Cone calibration required once per week or trere of tenif required by
project engineer.

SL70J "M ,

* - Average bcsed on three determinctions with c mcximum variation of 0.01 lbs.
(Weight of send required to fill cone and bcss plato )

|
GOLDBERG,20lNO,DUNNCLFF & A S SOC., INC. FIGURE 10-5
GEOTECHNICAL CONSTA.TANTS
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SAND CALIBRATION RECORD

PROJECT Midiand Nuclear pie-t
FILE No. .A o' onr DATE = '0-79
TESTED BY J C'.'. |

CHECKED BY nre : oc o

|

kilograms Ibs.

1. Weight of 0.075 cu.f1 proctor trold (w/o cotier)
1 ) 6.649 14 an

empty,in Ibs. (mold no.

Weight of 0.075 cu.f1 proct:r mold (w/o cellor)
o eao a' cc

full, in Ibs.
7; ' n

Weight of sond,in Ibs.
C4 4

Unit weight of nond,'n pef

2. Weight of 0.075 cu.f t proctor rnoH (w/o colicr) 6.649 1a an
ernpty,in Ibs.

Weight of 0.075 cu.ft proctor treid (w/o eclkr)
o C7' oa --

full,in tbs.
7''

Weight of sond,in Ibs.
c2 A

Unit weight of sond,in pcf

'LWeight of 0.075 cu.f t proctor mold (w/o cotier)
6.649 14.As

empty, in Ibs.

Weignt of 0.075 cu. f t proctor rnold (w/o co!!ct)
o oA7 01.7A

full,in Ibs.
7.10

Weight of sand,in Ibs.
94 4

Unit weight of sand,in pcf

ca aAwroge of I,2 & 3
Unit weight of send

|
.

!

i
NOTE:

Sand calibration required once per dcy and eoe. time e new bog of sanc
is opened.

S L"/0i.1450
.

GOLO9 ERG,20(NO, OUNNICLtFF S ASSOC., INC.
GEOTECHNICAL CONSULTANTS h[2 2
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FIELD UNIT WEIGHT

SOIL SAMPLE Poject .

Description ..

1

File No. Test Nc.--

Locatient Sic Off set. Dete
-

$- Test Hole No. Tested by

4 Checked byes Specific Gravity -

$~ i

k Unit Weight of calibrated send in ts. per cubic ft.
| | en :n e if .one e:re:r. r.:2 e a:r cenev

E FIELD UNIT WEIGHT OF SOIL an ==.

z Kit No._f Cone No. . Piete f6 .Belence No. )~~

I f Weicht of__lcr oed cond in Ibs
We'qht of for and send ofter filling hole end cone, in lbs.

E wecht et send in ho4 ond cone in les
Volume of hoie and cona e cuoec feet
Volume of cene in cub;c feet
Volume of hole in cubic fee *

e
~

Con =
_ Weight of con end excevoted soli in Ibs

t Weich' of con in ids.
di We:c ht of exccveted soil in lbs
e Wet un.t weica.t in Ibs oer cubic foot
1
C WATER CONTENT-(MINUS 3/4" FRACTON)
.E Conteiner No. I

' We:ent of contcener and wet soit 6n om i

g Wo.ont of container and dry soil in Om
Weicht of woter. Ww. in om._

si Wecht of container in arrt
| Wedhi of dry soil, Ws, in Om.*

Weter coment . W , in %g
5 COMPACTION UNIT WElGHT ~

'Type of Test |
f Mestnum unit wetent of oct: mum troisture content in Ibs ce+ eub': foe t:7e '
g O s mum wetee content n %
g RESULTS

Fwid Compoetion Methed |.

Mczimum unit weight corrected for + 3 /4 " |
~ Percent of comoocton

! Varict'en frorn actimum wcter corttent , %"

S.J

.

<9 % 1.) Total moist weigM
k5 2.) Dry weight + 3/4" %I

f" 3.) Moist weight - 3/4" (l-2) .
,

g( 4) Dry weight - 3/4"

5.) Totet cry weight (2+ 4)5 M
Dry Wt. +7, ,374= g 3f4= Dry Unit Wt =4- +

Volume = ecf
GOLD 6 ERG,2OINO.DUNNPOLIFF 8 ASSOC.,1NC. pigggg to.3

GEOTECHNICAL CONSULTANTS S10E I cf 2 r ..

C M C52.3Dn

_- . . - -- - _. - - _ .
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"**''*'"D ""'C'*D' ' # C D"' '''-"'#"TELECOPY

de Ce Memm
BEEC 3464

1..E. : avis. -1, ;,,,

h:1*~ '" di .nd Plan: Uni:s ; & 2 . rom L.E. 1 :1.;:

Jcb 7:22
Plan: Area Dewa:erine Of gnginactin',
File: 0271, M

Copies to At Ann Arber
5.5. Afifi W. Paris
S.L. Blue !!. Rung
L.H. Curtis J. Wanzeck
B. Dhar K. Wiedner
Com Log

References: 1) Drawing 7220-:-1145(Q) Rev 4
2) BEBC-3294, 9/24/79
3) BEBC-3311, 10/3/79

To expedite the field investigation program for the plant area dewatering
system, the following borings are needed to better define the loca: ion and
thickness of the natural sands. Four previously eliminated borings have
relocated, and six new borings have been added. the following is a
tabulation of this additional work.

Borin8 Approximate
Number Location Depth

PD-12 5 5200 E 65 45'
PD-16 5 5155 E 230 55'
PD-17 S 5280 E 235 55'
PD-18 S 5110 E 570 60'.

PD-21 S 4970 E 625 65'.

PD-22 S 4920 E 750 60'
PD-23 S 4850 E 580 50'
PD-24 S 4550 E 400 90'
PD-25 S 4640 E 550 90' .

PD-26 5 4775 E 715 90' ~

These borings shall be plugged in accordance with :o:e 11 cn Drawin2
722C-C-1145(Q) or converted to an observation well as directed bv t '.l.e
onsite geotechnical engineer. Wells shall be provided with rermanen:
barrier protection.

All borings shall be made in accordance with Reference 1 and/or addi:ional
criteria specified in References 2 and 3.

This hering progren recuires your inmediate at:en: ion a.d should be
scheduled for completion by December 15, 1979.

.

#
. .-

.-

i.s. $lrD.s4 S670323.t
n/27/26



Sechtel Associates ProfessionalCorporation
.

intor-office Memorandum

T
To L. H. Curtis Cate

3* 3* Afifi::idland Units 1/2-Job 7220-0C1 Frpggg
Estinated Residual Settlenent

Geotechnical Servicesfor the Plant Life (40 yrs) of
of Diesel Generator Building

Ann Arbor 10 C 5AtCopies to 7220-79-264S. L. Blue
P. K. Chen

M
R. Rixford
J. O. t:a nz eck
K. Wiedner
1320, 3410

REFERENCE: IOM from S. S. Afifi to L. H. Curtis, dated 10/3/79,
"50.43 (f) Response and Diesel Generator Building,

Task Group."

This is a completed response of Items 3 and 4 of the reference neno.'

The estimated 40 year (plant life) total residual settlement of the
Dies'el Generator Building will range from 1.5 inches in the southeas't
corner to 0.5 inch in the northwest corner. The esti=ated differential
settlement will be about 3/4" from north to south and can be considered
rigid body rotation. Continuation of settlenent nonitoring .:111 he i=plemented.

If there are any questions, please contact F. K. Chen of this office.-

6
S. S. Afifi

.

g
V PKC/nn

,

$

e

S3707J54

p
t- j
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Interoffice Mem!'l' - .00 I i

i

r..e uo.to J. A. Rutgers i

f:ve - I
s.:sc Consumers Power Company

Job 7220 - Midland Units 1&2 |,
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Sometime ago an investigatign'gwas. in progress re?ar;f?
.

whether or not part of theTcomoacted soil beneath s=-

Diesel Generator Building (I'nd fother plcnt structur23''asa .

Havet ahy donclusions been reaf.m asplaced by Canonie.to whether or not Canoble-placed fill was a signifi'*- t
contributing factor,t'o\the soils problem? If so, 3:fitional
steps should be consiMered regarding reservations C_ 219 hts
against Canonie i thIsmatter4j(
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C' 's o;.ci Job 722C Midland Project'C ::c,ve-ter 16 '.9 9'
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Diesel Generatcr Building E . ,1_ .l_ .~ , .
***Concrate Topping Slab Mix L. E. Davis r .. . - _ -

BCBE-2624 L_'." . * : ' t - ', :- -

Cons t ruct i o n ,' .'j ', '' .---;- ;-- - -;-
0'
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F1 c.$j . -j _ ,._.Y. .,, ., ; .. ~
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-._ -_

c= . io ^' Midland, . ,
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Reference: 1. FCR C-2085 dated September 10, 1979
__ , _ , _ _

, _ I __ : L,

. c.av.s'<../c._n. r ~
Attached for your review, as requested per reference one, are' the
completed compressive strength test result sheets for the Diesel
Generator Building concrete topping slab mix (designated with
formula T-1c) which was placed at the below listed locations.

Placement Pour Placement Specimen
Date Number Description I.D. No.'s

9/19/79 DG(663.75)A Bay !3 Topping Slab 4335 and 4336F
at elevation 663'-9"

9/21/79 DG(663.67)A Bay !4 Topping Slab 4346 and 4347F
at elevation 663'-8"

- 9/28/79 DG(663.83)A Bay !2 Topping Slab 4375 and 4376F
at el'evation 663'-10"-

10/2/79 DG(663.83)3 Bay il Topping Slab 4390 and 4391F
at elevation 663'-10"

.

.
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L. E. Davis
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Bechtel Associates Professional Corporatior,

inter-office Memorandum
BEBC 3402

To L.E. Davis Date November 6, 1979

Subject Midland Plant Units 1 & 2 From L.H. Curtis
Job 7220
Diesel Generator Building Of Engineering
and Plant >"en Settlement Monitoring

Copies to File: 0274, At Ann Arbor_

S'. Afifi
'L. Basinski (field)
P. Chen
L. Curtis
J. Hook-
'B. McConnel
S. Rao
C. Wilson (field)
Com Log

'

The monitoring requirements for the diesel generator building instru-
mentation to establish long-term residual settlement are as follows :

1. The diesel generator building and pedestal markers (DG-1 through
.DG-29) shall be monitored by optical methods by Bechtel construc-.

tion biweekly until October 31, 1979; monthly until December 31,
1979; and then bimonthly as required by Drawing .7220-C-994; except
they shall be monitored weekly for the initial 2 operating months

-of the local dewatering (Loughney Inc P.O. 7220-C-88), then biweekly
for the remaining period of operation.

2) Borros anchors BA-5 through 8, 13 through 16, 26, 28, 34 through
36, 45, 50, 51, 53, 54, and 61 through 64-shall be monitored by .

Bechtel construction b1 weekly until October 31, 1979; monthly until-

December 31, 1979; and then bimonthly; except they shall be monitored
weekly for the initial 2 operating months of the local dewatering

.

(Lo.ughney Inc P.O. 7220-C-88), then biweekly for the- remaining period<
.

of operation. All other borros anchors and settlement platfor=s
,

may be grouted under the direction of geotechnical services and cut
.

off'to clear permanent facilities.

3) .Piezemeters 9 through'll, 15, 17 through 19, 21 through'25, 28, 3D,
33, 35, 36, 39, 44 through 46, and~48 vill be read by geotechnical
services biweekly until October 31, 1979, and monthly thereafter.,

( The piesometers inside of the diesel generator shall be capped
| flush with the top of .the grade slab to allow monitoring. All'

other piezameters may be grouted under the direction of geotech-
nical services and cut off to clear permanent facilities.

,

!

53703234
-

-
,

# w
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Bechtel Associates Professional Corporation1- -

IOM to L.E. Davis ,

BEBC 3402
Page 2

l
1

'

4) Permanent plant area settlement =arkers for the transformer
pads (XR 1 to 24), turbine building (T 1 to 15), radwaste
building (RW l to 4), condensate tank (ST 1 to 8), and adminis-
tration building (AD 1 to 4) shown on Drawing 7220-C-994 shall
be monitored weekly for the initial 2 operating months of the
local dewatering (Loughney Inc P.O. 7220-C-88) then biweekly
for the remaining period of operation.

|

5) Borros anchors BA-61 through BA-64 and Sondex gages Si to S5 shall'

be monitored by Goldberg-Zoino-Dunnicliff and Associates (GZD)
monthly until commencement of the plant area dewatering. Borros
anchors BA-62 and 64 and Sondex gage S-3 shall be recessed in the
diesel generator building slab at el 634' . Details for the recess

will be provided on engineering design drawings.

The monitoring requirement described herein condenses all previous
directions. The monitoring is a Q-listed item and appropriate steps
should be taken to adequately protect the devices described above.
The above monitoring requirements will be inco.porated into Specifi-
cation 7220-C-76 by November 30, 1979.

& h..3)R
nw L.H. Curtis

BCM/sh
10/3/5

.

.

.

!
|

.

|
|
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GE0TtCHNICAL lh5W.'vi%IAfl0% ::VlilCN CF
ceu:st 2. z:m: . c.w:urr a 42::: arts. im:.

October 19, 1979
File No. D-2010-C

Dr. Sherif Afifi,
Bechtel Associates Professional Corporation,
P.O. Box 1000,
Ann Arbor, Michigan 4S106

( Re: Midland Units 1 & 2
Diesel Generator Building'

Settlement Measurements

Dear Sherif:

The purpose of this letter is to make a correction to my August
13, 1979 review of DGB settlement measurements in which settlement
data for Modified Borros Anchor =44 were incorrectly calculated.
I am enclosing revised versions of Table 1 and Figure 2. I apologize

_
for this error.

Sincerely,

k.<A. ,.f/ 4.MM Q
~

,

'

JD:me Cohn Dunnicliff -

Enclosures Geotechnical Instrumentation Consultant
GEOTECH.

cc: Walter R. Ferris, Bechtel, San Francisco Arm s e:=
D!STR i E'.'T!nN

. ois:: i .:. ,i.vt.. ' :. i :rm
F.*G A | t i

A :| f.W-I' #
' ;

SB70323 ,' w- a ns
sput % 4|A
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TABLE 4. MODIFIED BORROS ASCHOR .,ATA
~

:

. .

LCDIFIID ANGOR RELATIVE ABSOILTE ABSOLLTE ZG2
B.A.7 ELEV. %rt%_ T SEITIE25T SEIT G m

It. in. OF heANI.E OF (4)'

(1) FIi]CR AT A'GCE
j- ANGOR in. (3) -

| LOCATION

| in. (2)

2 616.0 .035 .170 .135 MID
3 606.5 .040 .163 .123 MID
9 607.4 .095 .186 .091 SE

10 615.0 .095 .181 .086 MID

| 12 591.5 .075 .170 .095 MID
' 17 584.5 .035 .110 .075 Ni

20 612.0 .040 .125 .085 MID
25 611.0 .045 .196 .151 SE

29 622.0 .020 .170 .150 MID
30 615.3 .035 .163 .128 MID
31 615.0 ? .192 7 SE
33 609.0 .070 .156 .086 MID
37 606.2 .020 .094 .074 hT
38 613.0 0 .092 .092 hT4

39 622.0 0 .010 .010 Ni>

'

40 615.0 .030 .076 .046 hT
41 608.0 .015 .083 .068 Ni

'

42 591.4 .045 .074 .029 NT
44 599.1 .025 .100 .075 NT
49 5E9.5 .065 .175 .110 MID
52 586.0 .050 .121 . 071 MID
61 535.0 .230 .230 0 SE
62 535.0 .140 .140 0 MID
63 535.0 .195 .195 0 SE
64 535.0 .095 .095 0 Nf

,

f

(1) ~ Relative settlenent between anchor and mezzanine floor, between elapsed time 60
to 120 days, extrapolating as necessary on plots updated through August 2,1979.

,

(2) Based on contours drawn using Bt 61 through BA 64 data - See Figure 1.

(3) Difference between two previous columns.
I

P (4) See Figure 1 for zone locations. ,

;

!

53703239
.

!

:

I
- . , _ - - . , _ . _ _ . _ _ _ . , _ _ _ _ _ __



w < ,
- . -

.$C C C.*rnmcnb O in ihe1~ |
,

f2f. .. . . . - - .. _ __ .._ ._. ._ _ . _ . .
-

,

4

.

G 0 |_ea en d :
f go . . . . . . _.. __. . . . . . _ . - . . .. . .

. Zone
. . _ . ..

O Nw |

|

' o Mid zone

& SE Zone.
G

(p/5,. D . -- g . .. . O . . . . _ . _ ..... - Ggg -. . ) hp

lo co l-ion s )a
O

b .

f, fe . .. . . . . _ . . . . . . - . . . . . . - - . . . . . . . _ . . .

O
O -

.
.

A
Ga -

$ 05 " - - - - - - - - - - - - - - - - - - - - - - - - - -

.
.

4 i'

4. ;

foo ... . . . . . . . . . _ _ _ _ .. _ _ . . . . .

: g- 0<

0
0

4
ts

b SFS - - - -- . - - . - - . . . .- .. . - - . . - . . -

%

N
.

I t

D' O M lhLMh PLANT

59. . . _ . . . . . . _ _ _ ..

1165LL l5ErJtKATo2 Cu!L hrty C,

depbbCebblem u l- vs
*e

Sag . - ..

----...O.
- __ -_. .. . .-

. . - .-. a-___. . . . . . . . . . . . . . . . . . . . - _ . . . . .. .

. . . l'Igure- 2.
,.

1

.

Sgo
. . 5 :. . . . . . _ . . . . . ..

- . . .- -.- .-- _ . . . - - . . . - - _

1703239
|

f I f a t t

O O.1 0.1 c. ,3 ind ej-

.

. AKcJuhe Ohlieme, k h Aween _ dnu _ Ko_ nod _gau_j2a



\ en
-

OO _ & ROC < NS RLJ V = N /\ O N
GEOTECH

arc:tes a:n immunes emsics er
COLCEIG.20D3$3:9,t3 f FT A."g ATE 5. NO.

October 19, 191 @ *0 '' O'"
/I 'f",lFile No. D-2010l
'A Ct.U;; p [ g

CRFT, ? * y ,pf,

SOILI , )(L. 3 L.g e
.O s

/ if , y-y'-
Dr. Sherif Afifi. t.T 8 6/
bechte1' Associates Professional Corporation, I t i i

P.O. Box 1000 N41 I i 1

Jd DAnn Arbor, Misiigan 48106 * * * * 8

sua7z2,0 su og

Re: Midland Units 1 N ,"" ''"" I'
-

Diesel Generator D111 ding
Settlement Measurements

Dear Sherif:

In response to your request, I have reviewed your plots of initial
elevation versus settlement at the 14 Borros anchor and settlement
platform clusters sent to me on 9/20/79. The last date on these
plots appears to be 6/15/79.

Cluster Plots

My approach has been:

(a) To look for irregularities in the cluster plots, recog-
nizing particularly that, unless arching is taking place,
settlement Lt a particular elevation must be greater than -

settlement at a point below that elevation.

(b) To judge irregularities on the basis of instrument plan
positions: 1.e. we should not expect a smooth cluster
plot if the instruments are widespread in plan.-

(c) To judge irregularities on the basis of anomolies noted
on the installation record.

My review is summarized on Table 1. Note that I can in no case
provide a conclusive explanation, but I believe the review does
provide input to judging data quality.

.

53703300
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'

paen 2 - Bschtel Assoc. Prof. Corn. - October 19. 1979 - File No. D-2010-C

Sortlement Below Elevation 600 Ft.,.

DLring a telephone discussion on 9/20/79 you gave me the following
data:

Elevation Number of Anchors Settlement Through
7/27/79

599' 2 0.8", 1.3"

592' 3 0.7", 0.7", 1.3"

585' 2 0.4", 0.5"

and questioned the scatter of data. I have evaluated as follows. Judge
data on basis of regularity on cluster plot and notes on installation
logs, and then assess data validity. The review is summarized on
Table 2. As can be seen, there is reason to favor the smaller values
of settlement and question the 1.3", 0.8" and 1.3" measurements.

Sincerely,

/ A- /#M' Q
JD:me /JohnDunnicliff

Geotechnical Instrumentation
Consultant

cc: Walter R. Ferris, Bechtel, San Francisco)This letter supersedes
William R. Beloff )my review dated

October 11, 1979.

(

.

F

.
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TABLE 1. REVIEW OF CLUSTER PLOAS
.

'

CLUSTER IRREGULARITIES POSSIBLE EXPLANATION
NO.

1 None --

2 BA-40 Error in computation of .nitial <

survey data (1)
2 PL-22, 45 Platforms not settling with

top of fill (2)

3 PL-23, 46 Platforms not settling with
top of fill (2). Note also .
that BA-59 is noted on instal-
lation log as " readings may be
less accurate than normal", but
for marginal reason of smaller
than normal anchor drive.
BA-59 data appears to be rea-
sonable.

4 BA-47 Error in computation of initial
survey data (1).

5 BA-44 Error in computation of survey
data (1), downdrag on outer

' pipe (3).

6 BA-19 Minor survey inaccuracy.
on 2/16/79 -

6 PL-16 Platform not settling with
top of fill (2).

7 BA-49 Noted on installation log as
" readings may be less accurate
than normal", due to anchor-

prongs being expelled only 1.5"

7 PL-17, 48 Platform not settling with

on 2/16/79 top of fill (2).-

8 BA-4 Noted on installation log as
" readings may be less accurate
than normal", due to grout in ~
cutor pipe

9 BA-22,23,24 BA-24 is not at same plan loca-
tion as BA-22,23. However,

(~ BA-22 and 23 are close together
and data are-inconsistent. No
explanation for this but sugges
you check computations from
survey data (1).

10 BA-12 Error in computat!nn of initia'.
,

survey data (1), downdrag on
outer pipe (3).

,

12 BA-53 Noted on installation log as
" readings may be less accurate
than normal", due to anchor
prongs being expelled only 1".

| S3703302 .
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CLUSTER IRREGULARITIES <OSSIBLE EXPLANATIONS
NO .

..

12 BA-51 on 2/16/79 No explanation, but subseque
and 3/15/79 data appear reasonable.

13 BA-6 on 6/15/79 Minor survey inaccuracy.

14 Throughout Large spread of cluster in
plan. Justified cnly in ccc ;
paring BA-55 with EA-56, and
that comparison appears rea-
sonable. Interesting to not
that the cluster with larges
spread in plan gives the mos
irregular plot, as would be
expected.

NOTES:

(1)- I recommend'you check calculations, going back to raw' data in
the survey books. The initial readings appear to be the most
questionable, because later incremental settlement generally
look reasonable. If that does not revea3 an error, I can think
of no explanation for this. irregularity.

( 2) I understood that some settlement platforms were seated on the
structure, some on the mud mat, some on the fill. If any of
these platforms were not seated on the fill, and the-fill settled
away from the platform, data would be as shown on the cluster
plots (i.e. platform settlement ~less than lower anchor settlement
I do not have enough data-to evaluate this, but you can do so or
the basis of

(a) Platform elevations with respect to structure elevations
see Table 2 in SRI DGB draft instrument report dated
February 1979.

(b) Platform size. Platforms were 6" x 6", l' x l', or
2'x2', depending I believe on underlying material
.(check with Austin Marshall). Sizes of platforms in -

question are:

PL-22 2' x 2'
| PL-45 2' x 2'
L PL-23 6" x 6"
| PL-46 2' x 2'

PL-16 Not noted on log
| PL-17 2' x 2'
| PL-48 2' x 2'
|
' (3) This.is merely looking for a hypothesis that fits the data, and i.

not a sure explanation.. If'the bottom of the outer 1" pipe.
doe 3 not slide freely-over the inner riser rod (i.e. if the"

greased hose plug does not prevent the annular space being plugget,

by soil), downdrag on the outer pipe will result in anchor settle-
e ment, and if the anchor is deep it will indicate large settlement
i

I
.
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TADIE 2. REVIEW OF SETTLEnlENT DELOW ;
ELEVATION 000 FT. AS GIVEN BY DOHitOS ANCllOR DATA

.

ANCIIOR ELEV. CLUSTER EVALUATION OF DATA ON DASIS OF APPitOX. !

NO. Fr. NO. Cluster I ns t.nl lation Overa11 SETTLEMENT
(1) Patt.ern Ing TilROUGli

G/15/79
Inches

49 599.5 7 bad lxul bad 1.3
44 599.1 - 5 bad (2) good bad (2) 0.8

l,
j 53 598.0 12 good bad questionable 0.7

59 595.5 3 good questionable probably gocxl 0.2

8 591.3 13 good good good 0.G
12 591.5 10 1xul (2) good had (2) 1.3
42 591.4 2 good good good 0.7
52 586.0 9 good good good 0.5
17 584.5 6 good good good 0.4

f

?KTIE: (1) In decreasing elevation order.

(2) May be,able to detennine more reliable value of settlenent if review of raw survey data
arul ccnquitations reveals an error. See notes in Table 1.
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MEETING NOTES 50. 866

MIDLAND PLANT UNITS 1 AND 2

CONSUMERS POWER COMPANY

BECHTEL JOB 7220

DATE: Friday, October 20, 1978

PLACE: Ann Arbor, Michigan

SUBJECT: Filling Of Cooling Pond And Diesel Generator ' Settlement Investi-
gation Status

.

FILE: 0279, C-0280, C-2640

ATTENDEES: Midland Project Geotech Staff Construction
i

P. Martinez ~S. Blue K. Wiedner A. Boos
M. Rothwell J. Wanzeck N. Swanberg J. Betts-
G. Tuveson A. Marshall
C. McConnel

;' J. Simpson
W. Moring.

'

G. Butler-

i C.'Godwin

PURPOSE: Coordination of activities regarding filling of the Midland
-cooling pond and diesel generator building settlement investi- .

'

;. gation.

| ITEMS DISCUSSED:

'

The following points regarding filling of the cooling pond were discussed.

- 1. CPCo has withdrawn its request for additional borings in the dike
pending further review of the Bechtel position.

i 2. W. Ferris of.geotechnical services and the censultants, Dr. Peck
and Dr. Hendren, reccceended filling the pend.

'

3.- .A. Marshall has made a pre 11=inary' inspection of the dike and will.
*

co=plete a final inspection by October 27, 1978. '(A. Marshall
act1on)

1

4

53703305
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4. A. Boos stated that the pond could be filled using temporary facil-
ities in a period of 2 weeks with approx 4-=tely 4 weeks total time
required including setup time. The field will present to C?Co the |

'

Sacheel recommendation to fill the pond with a target completion of
Nove=ber 30, 1978. (A. Boos action)

The status of the settlement investigation for the diesel generator
building was reviewed. The following points were discussed. j

1. The consultant's recom=endation to preload the building is still
firm.

2. A meeting vill be held in Urbana, Illinois on November 6, 1978,
with Dr. Peck and Dr. Hendron. k'. Ferris and CPCo representatives

will also attend.

3. The soils laboratory is currently working at maximum capacity to
analyze the samples taken at the site. Current scheduled completion
of testing is November 6, 1978.

4 Upgraded material is available for the preload fill. The field
will explore the availability- of frost protection material if it
should be needed. (A. Boos action)

5. The instrumentation needed to monitor consolidation of underlying
soil was reviewed, geotechnical services will develop a cost estimate

for installation of this instrumentation. (Geotech action)'

6. A specification will be needed to cover monitoring of the building
and underlying soil during preloading. It was suggested that a

I similar specification from the Quanicassee Project be used as a
model. (N. Swanberg action)-

7. The feasibility of underpinning the structure should continue to be
pursued. The feasibility of the removal of existing underlying
material should be explored. (N. Swanberg action)

8. The option of installing a mat type foundation was discussed.
'

Currently five methods are being evaluated on the basis of cost and
schedule. The most favorable from a cost standpoint is to attach

|- the mat to the building walls only, and leave the generator founda-
| tions free. The most favorable from a schedule standpoint is to

l remove the existing generator foundations and place a monolithic
j mat which attaches to the' existing walls by drilled-in dowels.

9. The reatus of the fill and structures on the rest of the site was
reviewed. Geotechnical services v111 provide a progress report on
the entire site by November 24, 1978. (Geotech action) The frequen-
cy of settle =ent measurenents on selseted buildings v111 be increased,

! based on direction.from engineering. (G. Tuveson action)
|

'

i
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Page 3-

10. . Engineering will provide geotechnical services with acceptable4

deflections at tank and structure foundations. (C. McConnel
action)

11. Engineering will review the need to grout under the structure
foundations. (G. Tuveson action)

12. A meeting will be arranged with CPCo for next week. Items for
discussion will include filling pond, construction of building

i settlement instrumentation, meeting with consultants, inter 1=

! report, preliminary work for preloading, NRC =eeting, and informal
NRC contact.

ACTIOP ITEMS:

Geotech 1) Complete final inspection of the site dike.

Construction 2) Advise CPCo of Bechtel recommendation to fill pond.

Construction 3) Determine availability of frost protection material.

Geotech 4) Develop cost estimate for installation of soil
instrumentation..

Engineering 5) Develop specification for =enitoring building and
soil.

Engineering 6) Investigate option of underpinning.

Geotech 7) Issue progress report on geotechnical activities for
entire site.-

Engineering 8) Provide direction for increased frequency of settlement ,4

'
monitoring.

.

Engineering 9) Provide acceptable deflections at tank and sttucture
foundations.

Engineering 10) Review need to grout under structure.

f kls $A
!

N. Swanberg
NS/sgF

10/16/15

.

513703307



-

- i C 'J.5' - 5 5 0 0.1 . - P rC:9 5 5 3 _i q . - .g. .

,

Inter-off;;e Memorancum

IO J.A. Rutgers Cate
October 30, 1979

Subie:. Midland plan: t 01:3 1&2 From u C"' "' s~~"'

Job 7220
MCAR 24 of Eng:..neering
File: 029.,., 0534 w/a, C-4065,

copies to mamm At Ann Arbor- -

-

S. Afifi w/a (6) T. Johnson w/a
R. Baltazar w/a B.C. McConnell w/aS. Blue W. Moring w/a
H.H. Burke /W.R. Ferris w/a K. Wiedner w/aL.E. Davis -

B. Dhar w/a
L. Dreisbach w/a

Reference: 7:tter (No. Howe-233-79, 9/5/79) from S.H. Howell
(CPCo) to J.G. Keppler (NRC Region III Office)

Transmitted for your inforation and use is the eighth interin report
submitted for the settle =ent of the diesel generator foundations andbuilding.

The next interi= report is scheduled for issue by February 8,1980.

In accordance with the instruction from Walter Bird of CPCo, received
during the MCAR 24 review meeting on October 23, 1979, the current
status of the four ite=s (a, b, c and d) men:ioned on Page 2 of the
referenced letter is as follows.
a) Settle =ent Criteria for Borated Water Storage Tanks and the Lines

into the Auxiliary Building:
The settlement criteria and settle =ent

monitoring program for the bora:ei water storage tanks and pipesare being developed. The monitoring program will be issued for use
.

by the end of Nove=ber 1979, with the settlement time rate cri:eria
to be completed in February 1980.

b) Dewatering Design Basis to co: ply with the Intent o# the Dra'''Standard Review Plan on Dewaterin :
~

GuideFN811-4ondevataringdatedSe[Nedra~#*
#

.

: ember 19 9 ct.-' e" ' ~being reviewed to deter =ine the imat.ca '

on 'ne devater<ng sys:e=r -design. -

c) A Quality Asm ance plan fo I -lene -<...- he Per=ane"' ee e pe""- *- s --r .3yste=: .he QA plan fo- d- -'

iss:illbeingdevdple=e~-<"6
-*-g-

eN.C d:e dewa:edng--
syste: oped,

'd) Previsions cade 'or .he rain Bay ~ racks Load'd--
'

es-
e -- - a,,a:er Lines:

Thebora:edwa:erlinesbenea:h$$ehalhe2
n '

SU703308
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IOF.'to J.A. Rutgers*

,

,Page 2

tracks are encased by steel pipes. These s: eel encase =ents have
been si:ed to carry the design train loads,

egb e_'M!{_

L.E. Curtis

AG/j t
10/25/4

,

.

.

.

.

.
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MEETING NOTES No. 1061

MIDLAhT PLANT UNITS 1 AND 2

CONSUMERS POW 7.R COMPANY
1

BECHTEL JOB 7220-101

DATE: October ?, 1979

PLACE: Ann Arbor, Michigan

SUBJTCT: Maeting of the Diesel Generator Building Task Group

FILE: 0279, C-2645 v/a

ATTENDEES: Bechtel CPCo

A. Boos * M. Rung T. Cooke
B. Dhar* J. Wanzeck D. Horn *
C. Martin K. Wiedner D. Sibbald
C. McConnel T. Thiruvengadam
W. Paris *
D. Reeves *

*Part-time

PURPOSE: The meeting was held at the Ann Arbor office to discuss
the items in relacion to the diesel generator building
settlement and other Seismic Category I structures on -

plant fill.

ITEMS DISC"SSID:

A) Review of Prior Action Items

The current status of action ite=s identified in the previous
meeting held on August 1, 1979, is as follows.,

1) Action Ita= 1 of Meeting Notes No. 1018

'

This ite: is open. The analysis for the borated water lines
has not been conplaced.

.

Sd703335.
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2) Action Item 2 of Meeting Notes No. 1015

This iten is closed. The FSAR change for Section 2.5 is now
with the licensing group for action and tracking.

3) Action Item 3 of Meeting Notra No. 1018

This item is closed. Crack mapping for areas of the railroad
bay, feedwater isolation valve chambers, and borated water
storage tanks has been completed. Sketches SK-c.o66 and
SK-C-667 have been issued.

4) Action Item 4 of Meeting Notes No. 1018
.

This item is open. It was noted that the present method of
analysis uses a stress amplification f actor for elbows, tees,

'
and reducers. This results in very large stresses at these
points. It was suggested that two analyses be perfor:ed; rue
based on the difference between the design location and the

'

location from the last survey and one based on t' e differenceu

between the first sutv47 and the last survey. Cons truction'

noted that if some of the lines are to be unearthed, it must

: be done soon or not until next spring, otherwise heated shelters

| must be provided during backfill operations.

1
i 5) Action Item 5 of Meeting Notes No. 1018

This item is closed. Specification 7220-C-94 and Drawing
7220-C-2000 for the piling subcontract were issued on August 29,;

1979, and September 4, 1979, respectively.

6) Action Item 6 of Meeting Notes No.1018

This item is open.. Borated water storage tanks are underi

construction. The load test procedure, including water ehemistry
and protection of permanent plant facilities, will be istued
by October 15, 1979. .

7) Action Item 7 of Meeting Notes No. 1011

This item is closed. The conflict in the response to Question 6

of the NRC's 10 CFR 50.54(f) was resolved in Revision 3 of the
| response to.the questions on September 13, 1979.

.

| 8) Action Item 8 of Meeting Notes No. 1018
!

This item is closed. .The comments to FSAR Q&R 362.15 have
been resolved. The response will remain at written,

,

e

S3703333
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9) Action Items 9 and 10 of Meeting Notes No. 1018
,

! These items have been conhined and are open. Proj ect engineer-
ing vill revise and clarify the specifications and responses'

' to the NRC's 10 CTR 50.54(f) questions to show requirenants
for a compaction of 95: ASTM D 1557 under buildings and 90:

1 ASTM D 1557 at other locations.

10) Action Item 11 of Meeting Notes No. 1018
4

j This item is closed. The report of the soil test program for
" the air line leak in the tank far= has been completed.

11) Action Item 12 of Meeting Notes No.10'.3
.

This item is closed. The report on the air line leak was
included in Revision 7 of MCAR 24.

12) Action Item 13 of Meeting Notes No. 1018

This item is open. Consultant R. Loughney is to submit a-

conceptual plan for the preliminary design and scope of work

i for the permanent dewatering.
i'

| 13) Action Iten 14 of Meeting Notes Nc. 1018

This item is open. The bid package for permanent dewateringi

! will be issued by January 1980.
14) Action Item 15 of Meeting Notes No.1018*

This item is open. The contract for permantmt devatoring will
i be awarded by March 1980.
I

15) Action Item 16 of Meeting Notes No. 1018

| This item is open. There have been several discussions with
; mechanical and nuclear staff. The following subjects have*

'

been discussed: -

|

a) A long recharge time is required because of systems that
are required af ter safe shutdown earthquaka (SSE).

b) A program is required to establish the reliability of the
piesometers.

c) Demonstrate the capability to repair the system during
recharge time.

.

53703400
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25) Action Ita= 26 of Meeting Notes No.1018

This ites is open. It is feasible to run the diesel generators
to vibrate the pedestals but is is not presently included in
the specifications. Project engineering and geotechnical

,

services vill establish a procedure and run duration for the-

L diesels and a settle =ent monitoring progra= by Dece=ber 1,
k 1979. This activity will have to be coordinated with the

[ senrtup test program.

26) Action Item 27 of Meeting Notes No. 1018

I This item is closed. None of the surcharge sand will be used
i as Q-listed fill.

.
27) Action Item 28 of Meeting Notes No.1018

' This item is closed. Pile stiffnesses for the service water
building have been finalited. It was verified during the
meeting uhat the original values provided would not change.,

28) Action Item 29 of Meeting Notes No.1018

h This ites is closed. Removal of fill in the tank farm has

E Leen resolved. Refer to report on tank farm.

I 29) Action Item 30 of Meeting Notes No. 1018

This item is closed. The temporary air line in the tank farm

i that had a leak has been grouted. All other te=porary lines

b in the tank farm vill be abandoned and grouted as soon as they-

[ can be rerouted around the tank far=.
_

E 30) Action Item 31 of Meeting Notes No. 1018

[ This item is open. A su==ary of the data frem the test pits -

and soil borings will be incorporated into the January amendment
_

of the FSAR.-

?
e
E 31) Action Iten 32 of Meeting Notes No.1018

.

This ite= is closed. Letters BE3C-3294 and 3E3C-3311 which,

were sent on Septa =her 24, 1979, and October 3, 1979, respec-
tively describe the plan that vill be used to determine the

y permanent devatering systen parameters.

I
- 32) Action Ite: 33 cf Meeting Notes No. 1018
-

This item is closed. All items reicvant to the MCAR 24 scope

E vere discussed in Revision 7 of MCAR 24 .

E
r

_
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33) Action Ita= 34 of Meeting Notes No. 1018
,

This item is closed. Tk'X 3E3C-3175 was sent on August 13,
1979, describing the surcharge re= oval procedure.

34) Action Ita= 35 of Meeting Notes No. 1018

This item is closed. Density plots for the dike area north of
the auxiliary building have been co=pleted.

B) Status of Site Activities

1) Backfill operation and compaction tests

Backfill operations are proceeding at the site. An extensive
Program of docu=entation of =aterial place =ent has been developed.
Two soils engineers ars presently onsite to assist in the
control of backfill placement.

:

The questionable fill =aterial in the tank far= has been
removed and replaced. The tank far= is backfilled to el 630'-
0".

Geotechnical services has given a response to NCRs 1004 and
2294. NCR M-01-5-9-012 has been partially resolved.

All ce=paction equip =ent being used at the site has been
qualified for technique and can be included in the FSAR if
required.

2) Temporary devateting

In area 3 (see Attachment 1), all of the devataring walls,

outside of the turbine building have been installed. Only a
couple of wells, including observation wells, are lef t to be
installed inside the turbine building. For the ta=porary
construction devatering in Areas 1 and 2 (see Attach =ent 1),
almost all of the devatering wells are installed.

,

The schedule for temporary dewatering is as follows (see
Attachment 1):

October 15 . Start installing deep punp test well in Area 4
October 22 - Start pu= ping deep pu=p test well in Area 4 for 3 days
October 25 - Start pu= ping Areas 1 and 2
October 25 - Approval of Loughney procedures
Nove=ber 1 - Start pu= ping Area 3

.

SB703402
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There are three more procedures fre7 Leughney that =ust be,

i. reviewed by project engineering before dewatering in Area 3
can start. A nesting with project engineering, subcontracts
and construe:1on will be scheduled to discuss these and the-

other Loughney procedures.
.

3) Test program for permanent devatoring-

Locations and directions for the borings for the well pump
tasts were established in the letter, BE3C-3299, sent on
September 24, 1979. They were modified by letter BEBC-3311 on

.'
October 3, 1979, to expedite construction. This letter deleted
and relerated some wells and established the test well diameter
and requirements for piezometers and borros anchors. Based on
the present schedule in Item 2 above (temporary watering),
more piezameters are needed near Areas 1 and 2 prior to pumping.

| Their locations will be coordinated by the onsite geotechnical
representative.

C) Status of Remaining Subcontracts

The status of the remaining subcontracts was not discussed as an
individuti item but was covered during the discussions on the
various action items. The following is a su:znary:-

t
j
' 1) Piling - Specification 7220-C-94 and Drawing 7220-C-2000 were

issued on August 29, 1979, and September 4,1979, respectively,;
'

for the piling subcontract. The service water building piles
will be added to the underpinning contract. (See Items 5,19,,

and 20 of the Review of Prior Action Items.)

|' 2) Underpinning - The underpinning bid package was sent out in
,

August 1979. The preaward meeting vill be on October 22,;

1979. Construction will review the insurance requirer.ents
'

concerning underground work. (See Items 22 and 23 c1 Review
of Prior Action Items.)

.

3) Permacent devatoring - The consultant, R. Loughney, will
submit a conceptual plan for the prelininary design and scope
of' work. Tha bid package vill be issued by January 1980, and
the contract will be awarded by March 1980. The Q-listed and -
non-Q-listed portions of the permanent dewatering systa= still
have to be determined. (See Items 12 thrcush 18 and 21 of
Review of Prior Action Items.)

.

t

SU703403
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D) Cost Esti= ate and Schedule for Remainine 'Jork
.

Schedules were provided for:

; 1) Ser. a water pu=p structure piling (see Attachment 2)

2) Aax111ary building underpinning (see Attachment 3)

i 3) Permanent and tec:porary dewatering (see Drawings EP-101 and
EP-102)

4) Overall cost and schedule status (see Attachment 4)

I) NRC 10 cFR 50.54(f) questions were not discussed.i'

F) MCAR Report

The secpe of the MCAR will be limited to soil exploration and the
diesel generator building. The settlement records and pipe profile
figures will be submitted for the last time.

The MCAR will not contain the final rasults of the futura predicted
settienent because the meeting with J. Peck and A.J. Hendron, Jr.
will not be held until October 25, 1979. No additional borings or
cross-sections will be included because they will go into the

: January 1980 FSAR amendment.

! The schedule section will be revised or shortened to one paragraph
with no dates.

G) Diesel Generator Building;

i' The grout requirements under the footings were discussed. Portions
'of the footings in Bays 3 and 4 were arposed and a maximum gap of

; 3/4 inch was found. The gap penetrated up to 2-1/2 feet under the
footing. It was decided that more exploration would be performed .
and the information would be presented to J. Peck and A.J. Hendron,,

Jr. -
'

1

H) Diesel Fuel 011 Lines
,

A design change notice (DCN) was issued requiring the diesel fuel
lines to be buried 6 feet below grade. It was questioned whether

j the design requirements could be satisfied.

|

| .

!
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ACTION !! EMS:

Project Engineering 1) Analy:e the flexibility of piping con = acted4

to the borated water stcrage tanks assn-dmg
4 inches of differential settle =ent. Set<

up meeting with stress group (K. Wiedner and
J. 3etts to attend) to discuss analysis.
Investigate e1L=inating link seals at

; penetrations by October 30, 1979.

Project Engineering 2) Evaluate stress conditions in the resurveyed
pipes. The following two analyses were
suggested:

a. Difference between original design
location and latest survey<

i b. Difference between_ first survey and
latest survey

Geotechnical Services / 3) Issue program for load test of borated
4

Project Engineering water storage tanks by October 15, 1979.

Project Engineering 4) Revise and clarify the specifications
'

and respons.es to the NRC's 10 CFR 50.54(f)
questions to show requirements for a conpac-
tion of 95% ASIM D 1557 under buildings
and 90" ASTM D 1557 at other locations.

1

Consultant, R. Loughney 5) Submit conceptual design and scope of
work for the permanent dewatering sytem.

;

Geotechnical Servicas/ 6) Permanent dewatering system*

Project Engineering
a. Design permanent dewatering systa=

and have it reviewed in-house (57)
,

or by an outside consultant.
'

.

b. Issue bid package by January 1980.

c. Award contract by March 1980,

i d. Establish a program to deter:ine the
reliability of the pistometers.

e. Deter =ine Q-listed ite=s for the follow-
ing two options.

i |
,

.

S6703405 4
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1. Co=plete cu:off wall, long
recharge ti=a (Q-listed noni:cring
of inspection procedure)

2. Partial cu:off wall with local
'

grouting, shorter recharge-ti=e
(all Q-listed monitoring and
pumping equipment)

f) Establish program to demonstrate
capability to repair devatering
system during recharge time.

g) Establish elevations and locations at
which liquefaction would occur for
0.12 g and 0.20 g seismic events.

h) Continua review of NRC regulations
with respect to per=anent dewatering.

1) Continue docket s'earch for information
on permanent dewatering at other plants.

j) Estimate costs for two options
discussed in I:en e above.

Construction 7) Determine ter=inology to be used fer
| dewatering with respect to union jurisdic-

tions and transmi: to proj ect engineering

) by November 1, 1979.-
j

Construction 8) Review insurance requirements concerning,

'' underground work associated with under; tuning
and inform project engineering by November 1,
1979.'

Geotechnical Services / 9) Review diesel fuel tank settlemen:s and
Project Engineering . issue release for removal of water from .

fuel tanks by October 15, 1979. Determine
cleaning procedures that will be required. |

Geotechnical Services / 10) Establish a procedure and time period for
Projeer Engineering running the diesel generators. Establish

a settlement monitoring progra= including
readings:

I

a) Befcre placenent of generators
t

.

1

. 58703406-
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b) After placenent of generators

c) After operation of generators )

Geo:echnical Services / 11) Incorpora:e a su==ary of data fre= =as:
Project Enginaaring pits and soil borings into the January

FSAR a=end:ent.

Project Engineering 12) Disposition NCRs 1004 and 2294.

Geotechnical Services 13) Resolve remadning portions Consumers
Power Co=pany NCR M-01-5-9-012.

Project Engineering 14) Deter =ine if co=paction requirements for
current onsite co=paction equipment naad
to be included in the FSAR.

Construe:1on/ 15) Expedita U.S. Testing's response to 3achtel's
Subcontracts Review of U.S. Testing's Field and Labora-

tory Construction Test Data on Soils Used
as Fill.

Geotechnical Services 16) Establish locations for more observation
walls near the construction temporary
dewatering areas.

Geotechnical Services / 17) Develop a co=hined schedule for the
Project Engineering temporary dewatering and pu=p tests

for the per=anent dewatering.

Construction / 18) Schedule a mee:ing between project engineer
Project Engineering ing, construe:1on, and subcontracts to

*

discuss Loughney Dewatering procedures.
,

Project Engineering 19) Revise the schedules (A :achments 2 through
4) to reflect the interface with the te=por-
ary dewatering.

.

Project Engineering 20) Provide a procedure for grouting under the
diesel generator building footings by
October 12, 1979.

Project Engineering 21) Establish the requirements for additional
investigation of gaps under the diesel
generator building foo:ings both inside
and outside the building.

|

|

|

I
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Project E:gineering 22) Review the design require =ents for the
,

diesel fuel lines and deter =ine if the
DCN is satisfactory as issued.

S O ^Mr-

D. Reeves

DR/js
10/17/7

Attachments 1) Temporary deuttering and test well locations
2) Schedule for service water pu=p structure piling

3) Schedule for auxiliary building underpinning

4) Overall cost and schedule status

-

4

.

l

.

.

i
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Attachment 1
Temporary Dewatering an:

*

Test Well Loca-ions
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Meeting Notes No. 1061
Attachment 4
Overall Cost and Schedule Status

\

COST AND SCEDL".E STA'"JS
,

|
|

COST

Total estimated cost has increased from $14,500,000 to $15,200,000.
This increase is due to:,

Item 1: Pricing increase en C-95, underpinning
developed fro:n bids received ($400,000)

Iter. 2: Change in seismic acceleration criteria

for underpinning design ($300,000)

The total estinated cost includes an allevance of $6,000,000 for the
investigation, design, procurement, and installation of a permanent
plant devataring system.

SCEDtJLE

Corrective actions cur'rently outlined for this MCAR are not expected
to impact the construction and testing project sheedule as now beingi

formulated. Hevever, since the licensing schedule necessary to
> support the anticipated revised fuel load will require final FSAR

submittal en open items due to this MCAR by September 1, 1980.
Consumers and Bechtel do not want any of these MCAR items still open
at that time.

.

Specific corrective actions and surcharge requirement for the borated',

water s.corage tanks needs to be firmed up so a schedule can be developed.

.

.

: .

.

.

.

i
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bec: D. Andersor
* 3 L. CurtisBechtel Assoc. tes ProfessionalCorporationia 3. 03,r

S. Emersen
777 East E senrewer Parkway ,4 B.C. McCon- |
Ar.n Ar::: %:r.;an F,. Wie ner

'

u.a.rna. : : 3: 00C Am Ar:or.v.cm;1r 43106 F53;;di

, .

Trensc= cries Deltrvs1 Inc. October 5, 1979

550 85th Avenue
Oakland, California 94621

Attention: C. Ranfro

Subject: Consu=srs Power Company
Midland Plant - Job 7220
Emer8ency Diesel Generators
Tile M18PR, C2545

References: 1) Telecon, S. Emerson (3echtel)
to C. Renfro (Delaval),

4/16/79
2) Telecon, S. Emersen (3echtel)

to C. Renfro (DeLaval),
9/7/79

Centleman:

Delaval was infor=ad in the referenced telephens conversations that the,

c=ergency diesel :;encrators foundations hava everienced settlenents.
The cettic=ents have been both general and differential in nature.
Co= nit:. ants have been =ade to the NRC that the diesel generators vill be
installed in a level plane.

A grout leveling schama has been developed to allow installation of the
diesel generators. The diesel engine crank-shaf t elevatien shown in
Tabic I of the attache.t sketch usa established on the basis of the so-
built concrete eluvation in the engine area. The avera: e groot thick-
noss provided unds: the engine is shown at locntien T. in the sketch and
averages frem 1-3/8 inch to 1-5/8 inch. The variations in levalins -

grout thickness at other locations for the engine, generator, and
auxilicry equip =ent shid are shown at loestions A through J, along with
the original Delaval des 1Cn grout thickness.

( Tour concurrenes or ree m ndations on the folleving conditiens are
requested. 1a

1. Locatiens A and B indicata that either little or no greuting alicvance
exists. In these cases, the concrete vill be chipped as required
to provide a mini === of 1/2 inch of leveling creut.

2. At location C of bays 1 t=d cnd icentien I of bay 2, the icveling |
grout thickness exceeds the Delaval trout requirenent by approxi- |

j mately 7/16 inch and 7/8 inch, respectively. This increcse in
,

i
.

:
'

.

50703414
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Bechtel Associates Professional Corporation4 - ,.

Transamerica Delt. val Inc.
Page 2.,

|

.

grout thickness could requira additienni bolt lanath to allev nut' -

engagement. Verify whether the e.nisting bolts hava sufficient'

length, or indicate how the extra icngth could be accc odated
(special nuts, langthening etc). If replace = ant bolts ara required,
may these bolts be fabricated onsite in accordance with Delaval's
revised shop detail drawingst

' _

3. In conjuction with Item 2, the only nonre=ovnble bolts on the
'

generator and of the foundation are for tha pneu=atic barring
device. Provida your recoc=endations for fit-up codifications or
adaptors if the existing anchor bolts are not long enough.

Our imediate need is to establish the crank shaf t elevations for the
Unit 2 diesel genersters which are located in bays 3 and 4 on the sketch.
Therefore, your concurrence with the sche:oe is requested by Octcher 12,
1979. Please provide your recec=endatien on bolt longth adjustments
(Item 2) and fit-up require =ents (Icem 3) by October 26, 1979. Your,

i=ediate attention to this catter will be greatly appreciated.

i Very truly yours,

[/ /</a&S\

L.H. Curtis
Project Engineer

BCf/s3
9/27/2

Enclosura: Sketch Plan of Diesel Generator foundation
,
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I

tt Attendees;

) GSKeeley, P14-4085
DBM111er *

KCBrooks (2).

'

' Attendees:

f .
.

Karl Wiedner, Bechtel Dr. M. T. Davisson, Consultant
i Phil Hartines, Bechtel Chuck Gould, Consultant
{ Sherif Afifi, Bechtel Dick Loughney, Consultant

Bimal Dhar, Bechtel Tom Cooke, Consumers Power Co. *

Al Boos, Bechtel Don Sibbald, Consu=ars Power Co.'

Art Arnold, Bechtel Don Horn, Consumers Power Co.
Dr. Ralph Peck, Consultant Thiru Thiruvengadam, Consumers Power Co.s

j Dr. A. Hendron, Jr., Consultant
,

Introduction
,

~

1 : .

P. A. Martine: noted that this meeting'was _ being held to finalize the consultants'
-

} recommendations for information -to be sent to the NRC on July 6 in preparation for -
.

i the July 18 meeting. Mr. Martinez also stated that liquefaction and creatnant of
)
- material below the Class -1 structures were the main topics and he briefly reviewed

the discussion of the previous evening.

Licuef action Potential and Sand backfill around Catenorv I Containment Structures
4

i There is no problem with. dewatering since the till can easily support the contain-
: ment load of'10KSF. Containment Building ' diameter change of approximately 1/4"

due to pre-stressing is too trivial to consider and should be deleted from any *

The consultants stated that the permanent dewatering system should beconcerns.
! designed to do the job regardless of site conditions (dike locations). After

completion of the conceptual' design, the initial walls should be installed and -,

dewatering should quickly deter =ine (a few weeks af ter start of.. pumping) what is
;

required for the minimum practical design. The permanent devatoring system should-
6 .contain sufficient redundancy, with more units than required for maintenanca pur -

Foutine maintenance and renovation over the years will'take up a,certain
4 poses.-

number-of wells. Total system redundancy would not be required because there would
;

'

be a time lag from the cessation of pumping before water in an area-could rise to
i

a critical level. It would probably be a good idea. to have seme st ndby (non-Q)
power available for the_ pumps. To be practical, all power block arcas shculd be
dawatered whether problems are known or not. :It was noted that Regu'.atory Guidas
overlooked the pu= ping of fines, however, this wa,. thought to be key point and:

. wells generally should be kap.t 50'. mini =um frc= structuras cn the per=anent de-I

watering system._ Continuous sand zones in till would be advantagecus for drainage,
'

'S7702372.
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however, that couc tion cannot be assured. Mr. Loughney stated that we should
put a ring of wells around the power block. The wells should catend to the clay
till. Some of the temporary desatering wells should be made permanent to allow
draining of any crown water (rain, etc). It was again noted that the water would
take a week or two to return to the power block area if the system stopped pumping.
Since we would have time to make repairs or shut the plant down, only the piezo-
meters need to be Q-listed. Mr. Loughney esti=ated that the wells should be at '

about 12' centers with sand vertical drains possibly to help drain crown and
perched water tables and some wells in the middle for balance (critical area).
The designer would have to plan his syste=s so as to prevent fines extraction
(proper screens and/or distance). For an area of 600' x 500', Mr. Loughney esti= ate
that 250 to 300 wells maximum with sub=ersible pumps would be required on the peri-
meter. They could be of the type that has heavy wall plastic well screen which woul<
be good for about 40 years. The pumps would nor= ally have a five-year life and
cost about $300 each. It could be assumed that about 20 to 30 pu=ps would go out
each year. Timers would be required for the pumps and 440V would be the best voltagi
The total well cost would be approxi=ately $3,000 per well. Added to that would
have to be the piezo=eters (Q-listed) and te porary or observations wells. Non-Q
standby generators, if desired, could be purchased and installed for about $40,000.
The cost or that, the piping and the electrical should be around $2 Million. It
was estimated that S25,000 to $35,000 a year =aintenance cost would be required
after, say, 25 wells go out, and to take care of acid treatment of the wells at
three-month intervals. A chemical grout curtain in sand around some pipes could.

,-

be considered at a later date. However, this should not be a problem. If local
clay areas are encountered, the wells should still remain at 12' intervals. The
additional settlement due to the dewatering would be in the range of 0-1/2". The
design changes required for a wet versus dry fill would be primarily administrative
in nature in the TSAR below Elevation 618' . The bearing capacity and sliding
friction would be enhanced. The settlement calculations have to be revised in any
event. Wells should extend down to till. It was noted that the wells would be
much more positive than grouting to prevent liquefaction. It would not be possible
to ensure the grouting effectiveness. Dewatering totally eliminates the liquefactionproblem.

Removal of Surcharge

The consultants noted that it would take approxi=ately eight weeks of accurate
readings prior to removal of the surcharge to obtain required evidence, even though
an accurate prediction could probably be made at this time by bracketing the resi-
dual settlement expected. Although rebound is independent of long-ters settlement,
the data vill be useful. The consultants need to see the trend on the settlement fir
Dewatering of the Auxiliary Building would change the trend conditions slightly.

|That would be the earliest time (present schedule) to remove the surcharge with de-pendable information.
It was noted that about 0.032" has been the =a::1=us deflection

in the last three weeks, however, all of the data needs to have temperatura correctio-
applied. Goldberg-Zeino-Dunnicliff ar: working on correcting the data fer temperatura |
It was also noted thst due to long-ter: settlement, some flexibility in the utilities>

'

cay have to be designed into the connections based on the settle =ent predittions
which could include differential settlement.

S3702373
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Chemical Grouting

Art Arnold noted that because of verification problems with chemical grout, it
would not be necessary unless a very permeable trench was encountered during
dewatering. Silica grout in the sand may be acceptable for that situation. It
can be deleted as a remedial action from the responses because it is too much of

,f a problem to prove to everyone's satisfaction that adequate grouting has been
perfo rmed.

;

Need for Removal of Loose Sands Under the Diesel-Generator Structures

This requirement disappears with Option 5, however, settlement of sand due to
vibration has to be calculated. The diesel generator should be started as soon
as possible to induce the maximum settlement due to vibration. It is expected
that this will be in the range 1/2 to 1" and take place in a few weeks. It
would be better for predicting long-term settlement if the water table was not
lowered. No cther vibratory means approach the use of the diesel generator for
pre-vibrating the foundations. Mr. Davisson noted that he needed the diesel'
generator rpm for his information. Mr. Afifi noted that the running of the
generators would also help the seismic calculations. The exact amount of settle-
ment will be determined at a later date based on refined data. At present, a
refined calculation is needed because old calculations were based on saturated
sand. Mr. Davisson noted that we should look hard at connections of utilities tot
the diesel generator and the building and that allowance should be made for a

,

maximum of one-foot movement in any direction. This allowance would be over kill
for any potential problems. The problem was further complicated because of the fact
that there is sand on the north side of the foundation and clay on the south side
of the foundation. The pre-load would predict an additional long-term settlement
of the claf, then af ter the diesel generator run, any settlement due to vibration
could be determined. We could then add seismic settlement of sand from the earth-
quake motion and dewatering settlement.

Need for Removal of Loose Sands and/or Sof t Clavs under Electrical Penetration Areas
of El Valve Pits

.

B. Dhar summarized the Auxiliary Building electrical penetration areas analysis. He
included static and dynamic loads, horizontal and torsional loads. Mr. Dhar noted
that the horizontal shear of approximately 1,200 to 1,300 Kips would be transferred

. to the soil and possibly through the soil to the Turbine Building and/or Containment
' Building which are analyzed as sepprate structures. It was noted that the upper
* floors of the Auxiliary Building wingwalls have a two-inch styrofoam cushion between

the two floors and the Containment Building. The shear modulus is calculated from
a composite 1,200 foot per second shear wave velocity. The cantilever portion of
the structure is probably resting partially on the till and some 1 cad is being taken
up by the structure. Based on preli=inary analysis, a deflection of 1/4" to 1/2"
is anticipated based on an uncracked section and ACI 381 "E" Value. The steel would
reach a cens11e stress of 50 KSI. 1,500 Kips vertical support at the end of wing-
vall would el1=inate any serious cracking proble:. This assumes that the soil would

j be taking zero load. If the structure is required to take the total moment load,

| two areas would be over-stressed. One would be the wall franing at the. southwest
! area of the control tower and the other would be at the diaphram wall. At 3,000

SB702374
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Kips, there would be :ero deflection in the structure (3,000 Kips vertical
support applied at the end of the vingwall). A detailed analysis is in progress
which will take approxi=ately two to three weeks. The wingwalls could be tied
to the Turbine Building slab for the horizontal support. We would also have to
change the Auxiliary Building seismic analysis codel to some extent. Chuck Gould
then outlined the options for taking care of the Auxiliary Building electrical ,

'

penetration areas problem as follows: -

a. Temporary support of valve pit

b. Possible sky hook for the 1,500 Kip load contingent on further
structure analysis

c. Excsvate 7' beyond the bottom of the slab

d. Grout the loose sand to stabilize the working face

e. Start temporary Turbine Building slab support

f. Af ter stabilizing, start work on five 4' diameter jacking caissons

g. Transfer the load from the sky hook and move to Unit 2
'' ' ' h. Install the remaining caissons for the 3,000 Kip load

1. Possibly drif t east and soldier pile to support the excavation when
.

the mass is removed (also serves as bearing support for the Turbine
Building)

j. Excavate the fill

k. Fill the material back with lean concrete and then dry pack or grout
afterwards. The max 1=um depth of lean concrete would be about 29' .
It would take a long time to dry pack. The possibility of caissons

.

settling would be discussed.

It was noted that the work could stop at Step h. Davisson then discussed some
other options to include using the valve pit for access, re= oval cf the soil
under the valve pit to the till, and a tie to the electrical penetration area for
horizontal shear. Possibly tying into the access gallery or mining valve pit fill,1

filling with concrete and tying in for horizontal loads would be a way to proceed.
It was decided that we should install the caissons and transfer the horizontal
load to the valve pit or Turbine Building slab with mining the balance of material
under the electrical penetration area only if required by analysis.

The meeting then broke to allow the censultants time to write their preli=inary
report, a copy of which is accathed. This report was briefly discussed foll: wing
the break.

pp

Sb702975
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e Bechtel Associat . Professional Corporation'

i

Inter-office Memorandum

Date 31 July 1979To R. L. Casticherry

Sub!ec* l'idland 1 L 2-Job 7220-101 From S. S. Afifi

NRC Meeting July 18, 1979
Of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10(D)5
E. H. Burke /W. R. Ferris w/a 7220-79-138

'

J. O. Wan=eck w/a
K. Wiedner v/s
1320, 2140, 3130

Attached you vill find R. W. Loughney's su= mary of his presentation
at the July 18, 1979 ceeting with the NRC.

h gstV $
S. S. Afifi

%)J0W/ lap
'
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| LOUGHNEY DEWATERING INC.'

Damtaing .sud Soil St.dilization Sniw avut Sytant

p, c. sex tsee. ANN AmooR, MICmG.sN det04 2280 GR AND AVENUE
3:3 7cs.saat D ALDWIN. N. Y.11510

516 223 9500

July 26, 1979
;

i
|

'

Bechtel Associates Professional Corp. -

P.O. Box 1000
777 E. Eisenhower Parkway
Ann Arbor, Michigan 48106

Attention: Mr. Sherif S. Afifi, P.E. Re: Midland Pcwer Plant
Permanent Dewatering System

Dear Sir:
'

'

Per your request attached please find a written description of the slide
presentation of the proposed Pennanent Dewatering System for the Midland Power
Plant that was presented at the N.R.C. meeting, July 18, 1979.

We trust that this is sufficient for your present needs. Please call should
any part require further clarification.,

~

Very truly yours,
LOUGH!iEY DEWATERIfiG ItiC.

/ Yuw <h*

.

Richard . Lahg ney.

President

RWL/rr
Attachment -

.

.

S 703013
:
<

C C C.'w C LLr. COUCTOR WrLLS ELCCTRO CSMOSIS PUMPING ' WCLLPOIN TS
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PRESENTATION AT N.R.C. MEETING JULY 18, 1979

' MIDLAND POWER PLANT

.

Slide 1 - Plan View of Area Dewatering System. The soil as described befere by
others generally consists of sand and or clay fill placed on the original
sand or clay strata. The original sand generally extends from elevation
570 to elevation 600 with clay beneath the sand - though ir a few areas
the underlying clay extends to the original ground surface.

The present ground water level is about elevation 627 - the cooling pond
level .

An impervious cut off wall has been constructed around the West, North
and East sides of the area. The cut off wall, a slurry trench or clay
core, extends into the original clay till. The source of recharge for
ground water within the Q listed area is rainfall and the cooling pond
water from the South side of the area, and some minor seepage through
the cut off wall.
The coefficient permeability of the soil as determined from the initial
pumping test conduct in Auxiliary Building area is less than 0.007 feet
per minute. Additional data about the permeability of the soil and total
yield will be obtained during temporary dewatering of the Valve Pits and
Electrical Penetration Rooms. Also there are considerable grain size
data available from the extensive boring program that has been carried
out at the site. -

The present conception is to enclore the Q listed area with a permanent
exterior dewatering system. The dewatering system would consist of
submersible ceepwells that would extend to the original clay till.
Approximately 200 to 300 deepwells would be installed. The number requirec
.to maintain the ground water at the desired level would be operated and

-

;

the remainder would be redundant. There would be sufficient redundancy
to provide for interruption of parts of the system, also 100 percent
standby diesel powered generators would be provided.

The pumps would be wired electrically such that they are staggared and .

sectioned so that one interruption does not affect a continuous length
of the dewatering system.

|
The permanent interior dewatering system would be used to mop up ground

|

|.
water remaining within the area enclosed by the perimeter dewatering

The wells would be pumped as required to remove ground watersystem.
that collects within the exterior perimeter system because of the re-

|
- charge from rain, shut down etc.

I

!
The;grcund water removed would be monitored to assure that no fine
lines are being rer.oved frca the soil.

SA03014-,

After an initial pumping period of about six months the basin that-
is dewatered shculd be'large encugh that the permanent dowatering system,

could be down completely from cne to two weeks before a significant rise
-in the water level within the dewatered area would occur.

The principal
scurce of-recharge is the cooling pond and.the rate the ground water
flows through the soil:frcm the pond is low.

1

-
-

%
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Piezometers would be located at key points to monitor the ground water
level and clert the plant when the ground water has risen above a pre-
determined elevation.

Slide 2 - A N-S section through the area to be dewatered. The deepwells would
extend to the original clay till, they would be spaced close en; ugh
to cut off the flow of water into and remove the water from withinthe Q listed area.

Slide 3 - The dewatering system would be buried bel'ow the frost depth. The
necessary disconnections would be provided to permit screening the

,

deepwells. In area of heavy traffic a manhole would be provided for
access to the deepwells.

The capacities of the well screens (6" diameter) are considerably
in excess of the anticipated equilibrium flow of 1 to 10 gpm perwell. The well screen diameter, 6 inches, is necessary to provide
the clearance required for the submersible pump.

The well screens would extend the full depth of the soil to be dewatered
and they would be encased in a select sand filter for their full depths.

Slide 4 - For areas where there is no objection to having a slight protrusion above
the ground surface, pitless adaptors would be used to provide access to
the wells and pumps instead of manholes.

Slide S - A sketch of en interior permanent deepwell. Smaller diameter' wells wouldbe used to remove the water perched within the Q listed area. These wells
would be pumped initially and occasionally therefore as required.

In my judgment the system would be fool proof.

.

.

I

i
|

Sa703d15
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- Bechtel Associa..s Professic. at Cdrocrac

..

Inter-office Memorandum

Date 25 July 19 NTo T. . - - ---leberry

Subject Midland Units 1 & 2 From S. S. Afifi

Jcb Nc-ber 7220-C01
NRC Meeting - July 18, 1979 Of Geotechnical Services

copies to S. I.. Blue w/o At Ann Arbor 10 D 5
H. H. Burke /U. R. Ferris v/a 7220-79-130 ,

J. O. W.n=eck v/o
K. Wiedner w/a
1320, 3130

Attached you will find C. H. Gould's sun .ary of his presentation at the
July 18, 1979 cesting with the NRC. The sur=ary has been requested by
the IRC.

'W 5 .f4J
S. S. Aziri .

j
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July 23, 1570

Bechtel Associates Professional Corporation
777 East Eisenhower Parkway
P. O. Box 1000
Ann Arbor, liichigan 16106

Attention: Dr. S. Afifi
.

Reference: Peeting with NRC, July 18, 1979
s

Dear Sherif:

Enclosed is an cui;line su=ary of cv cresentation at the referenced
e.ee ting. The outline correlates to'the overhead slide sequence previously
furnished the NRC.

Y . rs very er "
,

!

[ /
6 >

C. H. uld, P.E.
State of New York

CHG/nm ,

Enclosure
.

+.

.
-

Sf/03026

|
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1. Omd. A.uld, priv:tc consultent to Ecchtel on underpinning.

2. fa :- .. ures for "Uings"
.

A. Locate on plan
B. Explain 1/2 plan and sy=etry.
C. Electrical pene: ration area of aun111ary building equals " wings"

4

3. Design of Recedial Measure .

A. Area to be supported equal crosshatched area
3. L'nderpinning design

1) Pernanent, positive and tested support

a. Passing thru fill

b. Founded in undisturbed till.

2) Provide installation procedure capable of

a. Passing thru ,

(1) Loose sands
(2) Soft clays ,a

(3) Devatered state
(4) ' Man-cade (concrete) obstructions
(5) Highly cocpacted sand and/or clay

b. Mini =1:ing loss of ground

c. Jacked caissons

(1) Push thru loose and soft materials without excavation
(2) Man-size access for demoli: ion of obstructions and

excavation of co=pacted soils.
1

4 Plan of Attack .

A. Tenporary support of valve pit at ground surface.f.

1) 2 earing on turbine foundatien valls and buttress access shaf t

' 3. nye. ave c access shaft
,

C M r.< <!ri f t under valve pit |
s '

D. in .t all per=anent caissens under end of wing

li 0.ntrol settlement to 1/2 inch .S3703027
2/ 'trenn, cs: and tr:nsfer load.

t

| '. .'.d1 cep'suppor: ccissent en:' :nnten:- c issens in vicinity cf ,

: .e. i'.lon velve pit.

! r. :" . excavate all fil*. unCer inni:: fen. valve pit down :o till

G. 1111 cycavation and' drift un?cr uina .rith cencrc:e

1:. *i umnfer valve pit :o ran cencrc:e
,

t
!
t

.i
..g

+

, - - - , -



... ..

l. , - ..
.;

.

,
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.

5.- Questions.
*

NO E: For the record Dr. R. Pech stated that a group load es- o " ~= '<I '

5 -

o ' ' E * ~-e "E *. design leac*ticuld be perfor=ed on the caissons which su '" ^ *,

coc=unicated to both r. Peck anc* y .n Ee.t.ser that it was ou' #nte--'~o
lead test each caisson individually to 1.5 ti=es desir'' load nh
test to 1.0 ti=es design load or a =aximum upward vertical covene ' * o' the'

structure not to exceed 1/l*"; whichever occurrs first.

,

* Design load = calchlated dead and line load.
** Movement = distance travelled during the test period of time.

.
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Bechtel Power Corporation
Inter-office Memorandum i

To D. W. Enlligan Date July 2, 1979

subject Pidland I' nits 1 and 2 From P. A. Marti.MCcnst ers Poker Ccr:pany ,
a:t m'c c:" *"-r -Bechtel Jcb 7220 -

FI,wT rm srme:T projg ecat- a ,.e ,eit fof ;6
' '-

Copies to ,

At Ann hE88d *d'')1w .R. D. Allen t""'* * r i]~' ,Wd'

P. A. Becnel [ile 0614 $ " $. 1 '
# " M LF"*''** D c)gJg

.

IH. B. Friend p inew.
s 'm e.P. K. Hansen * 'O_'o es ' 'gF. A. Hollertach b [ '3' 'W**' '

M. G. Johnscn k ([ [ --- '-'"-
*u ' D-

L. C. McKillio dp6 b9 ^"c"- ' -

H. O. Feinsch'
,

E O C
' i" ' '

~~

/.qE. A. Rudaugh- c.rn e c3 n. e

>kg( .9, _. ._y ,,a m. 1 i '
H. W. Wahl %g ',.oc. r. i 1 -

K. Wiedner
!f, sino 1 '

R. K. Vassar ''' b $td c*''' c" ** *
.

.,
... i .

ACMtM.

L i 1
- -

o 6 70. A-neo.

XC P M"D
A r:eeting bot *sen Ccnst.ers Powe.r Cmy, Bechtel, and censultants was
held in Cenver as planned en June 28, 1979. D.e following conclusions
w re reached.

.

(1) Although a safety factor of 1.5 against liquefactica does net exist
in all areas, censultants believe that there is no liquefactica
prchlcm; hovever, because of the difficulty of proving this to NFC -

and others and because of the possibility of an increase in the basic
g cund a~ elera icn frc t .12g to .20g, wttich sculd aggravate the
liquefac%. pctential, censultants recerner.ded, and it **zs ccncluded,
that ureal cp.utering is the :es: apprcpriate solutien.

| $

i-
(2) Eewatering would be by a deep well syster. of apprc:: irately 300 wells

!

|
to be cperaticnal fer the life of the plant. O.e steady st m in
ficw f:= the pc:.d and precipitatien was estfrated by censulter.cs|

to be eteu: ;CO p . Censultants felt that the dewatering syste:.
need not be O listed and sculd ecst en the crder of $1 to 2 rillien
installed. A 0 listed instr _ entatien syster. fer g c=.d k ter icvel
c::co: : .cien . rill te .. sed. '

SA'03043
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,; Bechtel Power CorporaGcn
D. U. Ibiligan
July 2, 1979
Page 2

-(3) Since liquefaction poten'b1 is totally eliminated, chemical
g:cuting will not be .Wed.

(4) Centrary to the Jt:ne 22 report item (3) shich stated that possibiv
underpinning of the electrical penetratica recm : ay not be requi:id,
it has now been cencluded that due to the cresence cf soft clay

. tnder the fcu.dation, underpinning will he' required.
.

A meeting has been scheduled with h"iC in Bethesda on July 18 rather
than July 10 as previously scheduled to review the reredial accica program.
':he July 19 reeting for h?C to review conservatism in the selecticn of the

, basic grcund acceleratica levels is still on.
.. . .. - .
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TVX 5161 7/13/79 60
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,

ATTN J/ F. N EWG d
'

BEB C- 3103
SUBJECT: CPCO /MI II. AV D PL AV T JOB 7220

W I T 2 TRA4 SFO R1EB._E0 W.DATI o '

|
FILES c274,[CW65!Os C,- 17 00, C- 7 6- P.& 3

REFERENCE: AS- BUIL T TO P 0 F CON CRETE E EVATION 5 TF ECO PI ED TO PR3 JECT
i ENGINEERING ON 7/12/79 ( RE4 C- 225 7)

THE AS-BUILT TOP OF CON CRETE EEVATIONS ON TdE SOUTH SI DE O F I4 E U41 T
2 TRA4 SFD RMER FO WCATION I 5 APPROXIM ATILY 1- 1/ 2 I V C4ES LO i'ER T.4 A4 T.i E.

DESI GN E EVATIO.1 IN ACC]RDAV CE WI T.4 TH E REFERECE. THI 5 VARI ATION IN
E. EVATION I 5 NO T ACCEPTALE FOR T4E I SOPHASE BUS C3.9NECTION A4 D

| THEREFORE N EEDS CDRRECTION. PR3 JECT ENGINEERING RECOMM EVDS I4 AT THE <

F0WDATION BE GRO UTED WIFU FMLY TO 634'-7". 1 INC4 ABOVE TdE DESIGN
i EEVATION BEFORE ERECTING THE TRAVSFOR4ER. IMMEDI ATEY AFTER ERECTIMG

THE TRAV SFO RM ER, T.4E FO f.N DATION FHALL BE M0.41 TORED F0R SET 1L E4ENT
i* ON A WEZHLY BASIS WTIL 0THERWISE ADVISED BY PROJECT ENGINEERING

DESIGN DRAWING 'C- 121 WILL BE REVI SED TO REFLECT THE C4AVGE IN I4 E
! 70 W DATION EL EVATION. T.4E ISOP'4ASE ADAPTER SH ALL NOT BE CONNECTED.

EL CASTLEBERRY
A1N ARB3R/7PE2116/7220-001/ER

4 .

| !

!

i

BEC4TE MIII.,

4

|

'
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Bechtel Associates ProfessionalCorporation '

| Inter-office Memorandum

To R. L. Castleberry Date 3 July 1979

Subject Midland Units 1 & 2-Job 7220-001 From S. S. Afifi
Meeting Notes

of Geotechnical Services

: Copies to 1320, 3130 At Ann Arbor 10 D 5
7220-79-112

.

Enclosed are meeting notes from the meeting of March 20, 1979 concerning
settlement of the diesel generator building and other associated,

'

problems at the Midland site.

,

[*

,

! . S. Afifi

ERG /nm
Attachments

ATTENDF_S:

BECHTEL CONSUMERS POWER CONSULTANTS,

S. S. Afifi T. Cooke J. Dunnicliff,

J. Allen D. Horn A. Hendron, Jr.
S. L. Blue G. Keeley R. B. Peck
A. Boos D. Sibbald
H. H. Burke T. Thiruvengadam-

I P. K. Chen
J. Davie
B. Dhar

~

W. R. Ferris
D. R. Gle
P. A. Martinez
J. Milandin
G. Richardson
M. Rothwell i

E. Rumbaugh
6

| J. O. Wanzack

.

4

't

i
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H1, .nd Units 17 &2.' *

7220-001

h[ETING NOTES

DATE: March 20, 1979

10 CATION: Ann Arbor Office (7B3)1

SUBJECT: Settlement of the Diesel Generator Building and
other associated problems at the Midland site.

:

i ATTENDEES: See list attached

DISCUSSION: The meeting was opened by P. A. Martinez. The discussions will
focus on the effectiveness of the proposed fix.

>

Diesel Generator Building
i

. John Davia presented the results of the available settlement and soil boring
) information for the Diasel Generator Building. Thirty-two soil borings and
j thirteen cone penetrometer borings had been completed. The combined variation
~ in settlement with depth for 14 instrument clusters showed a break at elevation

615' with more settlement above this elevation. The variation of settlement,
piezometric level, and surcharge height vs. time was also presented. Dr. Hendron,

suggested that average data should not be used and the curves shou'id be separated.,

! An observed slow down in settlement under the 10 ft. surcharge was noted after
2 weeks. It van decided that an additional 10 ft. ~ surcharge would be added now.
The fill would be brought up uniformly with a maximum differential of 5 ft. No

'

5 acceptance criteria as to a maximum surcharge height could be given at this time. r

The final surcharge height will depend on the shape of the stress-deformation.

curve. Dr. Hendron expressed concern over the effects of surcharge on the service.

water pipes and requested a lesser surcharge slope in this area. Dr. Peck stated '

that the reservoir level would probably not make much- difference in the measurements,
j but they.should try to keep the reservoir at about the same level as now.

|
liquefaction - Diesel Generator Building -

Sand was encountered in about 30% of the area beneath the Diesel Generator4

i Building with slightly more sand in the northwest corner, because lof the utilities
. and condensate line in that area. The Semisimplified mathed of analysis (based'

on standard penetration testing) was used. This analysis showed 19 out of 60
points evaluated have the potential for liquefaction. Dr. Pack suggested that

i
based on the numbers we have, liquefaction may be a problem and it would be better I,

'

to spend money on a fix. Various methods of stabilizing the sand were discussed
but no conclusions were reached.

The calculated soil settle =ent due to ground shaking was also presented. Dr.
Hendron stated that the methods of calculating settlement due to ground shaking
vare not reliable.

,

Sy/031*a
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:
I* Undarground Utilitias - Diesel Generator Buildint

*

The locatio'ns of all underground utilities (service water lines, diesel lines,
: borated water lines, and electrical channelized duct banks) were presented.
| Settlenent of the underground utilities due to the surcharge and whether or

not there would be contact beneath the lines was discussed. Borings will not
help appreciably since there is no way of knowing if they are representative of

i the soil conditions beneath the pipes. It was concluded after discussion that'

more borings will be made along the pipelines and the pipes in the surcharged
area would be profiled and evaluated based on the deformations observed.

i

Service Water Puzm Structure;

i
; Locations, cross-sections, and elevations of the Service Water Pump Structure were
! presented by Bimal Dhar. Jim Wanzeck presented the results of the recent borings'

in the area. Sof t areas were located which had SPT blowcounts of 2 and 3 blows /f t.
and one area where the rods dropped 11/2 f t. under their self weight. A a4a4==1

| amount of settlement has been observed although some stress cracks are present and
} one corner of a cantilever section is likely not supported. A detailed evaluation

of the observed pattern of cracks was suggested. It was recomnanded that the
-

cantilever section be underpinned and that the support be at the same level as the
j bottom floor. Dr. Peck recommended that caissons not be used for underpinning.
!

} Auxiliary Building

i Again the cross-sections and soil boring results were presented by Bical Dhar and
j Jim Wanzeck respectively. Areas of low blow count were found in Tnit 1. The
j soil beneath the control tower was satisfactory but low blowcounts were found below
: the valve pits. Two additional borings will be done in the electrical penetration

'

j areas and one in the control tower.
.

*

Soil-Structure Interaction

j- To determina the appropriate soil parameters for soil-structure interaction, the'

soil around the Diesel Generator Building will be monitored as the surcharge is
; removed. Shear wave velocity measurements will be made in the tank farm area and

at other locations. A praliminary low bound shear wave velocity of 500 f t./sec.
should be used until the field testing can be completed.

|
U.S. Testinz Data Review .

j The fieLidensity test data has been computerized to assist in the evaluation.
| The specification requires an average of 1 proctor and gradation for every 20
; field density tests. From this data, the following observa:1ons were mades
i !

22 percent of all' tests had over 105" compaction,a.
b. 51 percent of all tests have moisture contents which are outside

|of the zero air veids curve for the given dry density.! '

c. some proctors were used over a two year period.
.

Trom this data, apparently scue of the field density tests passed because the wrong;

; sucadard was used. Test pits will be used to verify the in situ dry density and
j moisture content.

i
2-i. -

j S A03174
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Summary

P. A.. Martinez stated that Bechtel will have to show cause why construction can
,continue. The fiRC will be sending approxi:.ately 25 questions in the near future. .

At this ti=e, 3echtel will have 30 days to respond. !
i

D. R. Gle
.,
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ATTENDEES:

BECHTEL CONSUMERS P01.*ER CONSULTM'TS

S. S. Afifi T. Cooke J. Dunnicliff
J. Allen D. Born A. Hendron, Jr.
S. L. Blue G. Keeley R. B. Peck
A. Boos D. Sibbald
H. H. Burke T. Thiruvengadam
P. K. Chen
J. Davie
B. Dhar

| W. R. Ferris
D. R. Gle
P. A. Martinez .

J. Milandin
G. Richardson
M. Rothwell
E. Rumbaugh
G. Tuveson
J. O. Wansack.
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Bechtel Associates Professional Lorporation see: s.uin
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t
.

A. A*..u:i
777 Eas: E:sennower Parkway ., E. Dhr.:Ann Areer, %:nigan '

' ~ ~
W, ye;;is

v. 4eems: P O Box 1000, Ann A'00', Micnigan 48105 R. Eerr.cs:
W. ici.es
P. Marti.c

July 3, 1979 C. Mecenne
J. Ne. gen

3LC- 7820 G. Richard
J. Wanzeck i

Consumers Power Company K. Wiedner I
1945 W. Parnall Road All w/att )
Jackson, Michigan 49201 I

Attention: Mr. R. C. Bauman

Subject: Consu:ners Power Company
Midland Plant - Job 7220
Maeting Notes No. 979
Settlement Problem of
Seismic Category I Facilities
And Structures
File: 0270, 0279, C-1700, g

Gentleman:

Attached is a copy of meeting notes 979 for the meeting with Consumers
in Ann Arbor regarding the planned rer.adial action for the settlement
problem of Seise.ic Category I facilities and structures.

,

very truly yours,

R. L. Castlaberry
Project Enginear

SL/db
|

~

Enclosure Meeting. Notes No. 979

cc D. B. Miller
T. J. Sullivan

,

8er .

.

.
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Bechtel Associates Professional Corporation,
,

777 Eas Eisenrower Par <way
.

Aan A : r. ucmgan *(8
v.- aw.u a : som icot. Ann Ar:r. v : p- n :s

MEETING NOTES 50. 979

MIDLAND PLA*;T UNITS 1 & 2

CONSUMERS POWER COMPANY

BECHIEL JOB 7220

DATE: May 11, 1979

PLACE: Ann Arbor, Michigan

SUBJECT: Soils Resolution Plan

FILE: 0279, C-2645

ATTENDEES: Bechtel CPCo

S. Afifi T.C. Cooke
A. Almuti D.E. Horn

; B. Dhar C.A. Hunt
W. Terris G.S. Keeley

3 R. He 5*ston D.B. Miller
W.G. Jones T. Thiruvengadam
P.A. Martinez
3.C. McConnel
J. Newgen
G.L. Richardson
J.O. Wanzeck
K. Wiedner

PURPOSE: To inform CPCo of the planned remedial actions relating
to Seismic Category I facilities and structures other *

than the diesel generator building, as well as a brief
status report on the diesel generator surcharge (agenda attached)

ITDiS DISCUSSED:

1)' Resumption of backfill operations
-

The NCRs affecting the backfill operations are being resolved on a
prierty basis. The ice =s discussed in the minutos of cho May !., 1979
meeting (sttached,to J. Newgon's emerandum to P. Martinoz, dstad
May I., 1979, 3CEl-I.60) are haine resolved. Tho first prinrity area
is tho tank farm. .The reta!nin : *riorition aro ? ein;: utablished
by Bochtal construction.. ,

,

S.3 /031'~s ts
*
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Meeting No2es No. 979. .
''

Page 2.

2) Brief review of the diesel generator building settlement -

The maximum settlement is approximately 7 inches with a minimum of C

3-1/4 inches. The diesel generator building wall settlement history
drawings were visually examined. The north and south walls show

;
uniform sectiement since December 15, 1978. There is no indication
that the condensate lines are impeding the long-term building .

|settlement. t
;

An estimated date for surcharge removal can be made 4 to 6 weeks
after establishing a settlement slope. The settlement rate is so

-

jsmall at the present time that more accurate survey methods are
being developed. The new methods are anticipated to have an accuracy

e

of 10.02 inch.
.

3) Planned remedial actions for structures

a) service water structure '

P

The northeast portion of the building will be supported by
100-ton piles driven to till. The piles will be designed to

. support vertical loads only. Horizontal forces will be resisted
by the portion of the structure supported on natural soil,

b) Main feedwater isolation valve pits

The questionable soil will be removed and replaced with concrete.
A temporary support will be provided and will span from the
tendon access pit to the turbine building wall.

c) Auxiliary building electrical pen aration room

The questionable soil will be removed and replaced with concrete
for both Unit 1 and 2 penetration rooms. The extent of the,

excavation will be the only difference in the actions taken
for each unit. Temporary support provisions are being designed
for the Unit 1 electrical penetration room during devatoring. ,

The actual need for the temporary support'is still under
investigation.

A perimeter dewatering' system will be installed to allow
excavation in a dry condition. The systen will go from the.

Unit i reactor building south, around the turbine, administration,
and diesel generator buildings, and then north to the Unit i
reactor building.

|
8,.

(- .
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c.cuting Notes No. 979.
,

Page 3 I

d) Auxiliary building railreso bay
.

The loose sands susceptibic to liquefaction will be chemicallygrouted.
A grouting test program will be performed to develop

required spacing, pressure, gel tiscs, and the most effectivetype of chemical grout.

5) Tanks

a) Emergency diesel fuel oil tanks

There are no anticipated remedial actions. Two locations oneach tank are being monitored for settlement. To date, there
has been essentially no settlement observed.

b) Borated water tanks.

There is no anticipated remedial action. There will be no
surcharge placed. The tanks will be constructed, filled with
watar, and monitored for settlement. The monitoring will be
continued until a long-term settlement trend has been determined.
The borated water lines will be evaluated for settlementeffects. The system turnover and startup requirements arebeing studied by the task force.

c) Condensate tanks

There is no anticipated remedial action. Connection. details
to the tank will permit settlement without impacting piping
through the use of a escal bellows whtah will allow up to 6
inches of vertical movement, 1/2 inch of lateral movement, and1-1/2 degrees of rotation.

Due to the low number of loading
cycles, the bellova are expected to last as long as the material.
The lead time is expected to be 6 weeks. -

i

6) Other structures
-

-

a) Service water valve pits

There is no anticipated remedial action. The valve pits serve
no structural purpose other than protection for the service
water valves !com tornado missien and the surrounding soil and

,

water. At present the valve pits are covered by the diesel
generator building surcharge. The valvo pits will be monitored
as part of the FSAR site monitoring program.

,. '
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b) Transformer foundations
.

1. Unit 1 transformer area

Surcharge will be placed over the transformer area and
selected points will be monitored.

2. Unit 2 transformer area

There is no anticipated re edial action.
c) Guardhouse

The sand drain in the area has beea investigated. The foundationdesign will not use piles but has been modified to reduce thesoil pressure.

d) Retaining wall

There is no anticipated remedial action. The retaining walls
will be monitored as part of the FSAR site monitoring program.

7) Underground utilities

a) Piping

1. Service water pipe

All profiling requested from Goldberg-Zoino-Dunnicliff &
Associates (GZD) has been completed. Markers are being
installed along the top of the line to allow the profiles
to be measured in zones uhere the CZD device could not beused.

2. Borated water pipe

Markers are being installed along the top of the line to
.

allow the profile to be measured.

3. Emergency diesel fuel oil pipes

The present design requires a sloped return to the oil
,

tanks and engineering is investigating the need for this
requirement. The diesel oil lines will be surveyed inthe future.

', .

4
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-

4) Condensate water pipes
~

All profiling requested from GZD has been conpleted.
Engineering is investigating the area immediately below
the diesel generator building. This investigation will
account for the data from the profiles, borros anchors,
settlement places, building settlements, and condensate
line settlement.

b) Electrical duct banks

A formal plan is being coordinated between engineering and
construction to include functional monitoring, continuity
checking, and a review of existing pulling history.

8) Cost, schedule and contracts

a) Cost - see Attachment 1

b) Schedule - see Attachment 2

dc=- 4.

3.C. McConnel

CBM/js
5/25/1

.
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ACESDA*
.

-

Midland Units 1 and 2
- Consences Power'Cc=;any

,

Eechtel Job 7220i

;

DAIE: Friday, May 11, 1979

TIME: 9:30 a.m.

PLACE: Bechtel Ann Arbor Offices

SU3 JECT: SOILS RESOLUTION PLAN

ATTENDEES: Consu=ars Power Cc=pany Bechtel
G. S. Keeley A. Boos /J. Bet:sR. Wheeler K. WiednerD. Sibbald W. TerrisD. Horn S. Afifi/J. WanzeckT. C. Cooke J. HinkC. Hunt G. TuvesonT. Thiruvengadam

A. Al=uti
G. Richardson
W. Jcnes
P. Martinez,

DISCUSSION ITIMS: (1) Introduction.

(2) Review of diesel genera:c: building settle =ents.
(A) Records
(3) Condensate liner (hang up or not)
(C) Schedule for surcharge re= oval

(3) Planned fixes for structure.s and contrac:s
(A) Service water pe=p strue:ure
(3) Isolation valve pits

-

'(C) Electrical penetration roc =s
(D) Railroad bay

(4) Tanks
(A) Diesel fuel
(3). 3erated va:er-

(C) Condensa:e
(D) .0ther tenks

(5) Otherstrbe:urcs
(A) Service v :er valte ;':.',

(5) 7- nsfer=c: fcund::ien *

(C) Gx.crdhcuse
(D) Ec:cining vslls

Sd/OJ151
over . ..
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*

MIDLAND U:;ITS 1& 2
*

.

O RD ER-O F-MA G N I T L*D E
COOT 20!!::I.!

'

FOR
CORRECTIVE ACTIONS

S/C FIELD C;0 & E0 TOTAL

1. Bearing piles for the Service $ 100,000 $ 300,000 $ 100,000 $ 500,000
Water Pu=p Structure, including
a pile bearing test.

.

2. Underpinning of Electrical $ 3,250,000 $ 300,000 $ 250,000 $ 3,800,000
Pcnetration Rooms and the
M0in Teedvater Isolation
Vcive Pits, including pit
temporary supports.

3. Area Devataring for Under- $ 500,000 $ 150,000 $ 50,000 $ 700,000
pinning.

* Contingency plan for temp.
support of Aux. Bldg.:

-initial cos rf plan $ 190,000 $ 10,000 $ 200,000-

1

-total cost if required (( $ 370,000 $ 30,000 $ 400,000 ))

, 4. Che=ical Grouting for the $ 1,500,000 $ 200,000 $ 300,000 $ 2,000,000
' Railroad Bay of the Aux.

Bldg. and the Diesel Gen.

Bldg. as required, including
a grout testing and specif-
cation program.

TOTAL FOR THESE ITDIS: S 5,350,000 $ 1,140,000 $ 710,000 $ 7,200,000
,

-or-.

(( $ 5,350,000 $ 1,320,000 S 730,000 $ 7,400,000 ))-

Coats not indicated on this sheet:
1

.

1. Diesel Generator Eldg. Surcharge
2. BWSTs and Condensate Tunks

'

3. Diesel 011 Tanks
4. Undc ground Utilities
5. Cause investigation and suppor: to NF.C question responses.

< - -

e s
,

8
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. - bec: S. L. Blue
K mdnu

Bechtel Associates ProfessionalCoiporation
.

.

J.:=Gaselei dt-
'

-

1230, 2140-

,

777 East Eisenhower Parkway ...''

Ann Arber. Michigan '

saeccess:P.O.Bex 1000. Ann Arcor. Michigan 48105
.

.

.

.

~ - 3 July 1979' '

.

. .

~ .,.
-;.

. ..
%

'

' A. J. Hendron, Jr.
.

28 Golf Drive
.

. Mahomet, Illinois 61853
.

', Dear Dr. Hendron:

Attached please find a prelininary settlement calculation
- during earthquake of Midland Units 1 & 2 for your review

and co:=ents.
.

.[ A

S. S. Aff.fi-

Asst. Chief Soils Eng..

PKC/nm JC0 7220-

Attachment a - ', t ! - ,- ';L/ f , IMIT.
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U s'. Ji t ower CC:;:n..d. . .* ' ' '

Intero|Fce .'.'ernorandum |

L. A. Drt.:ic'cach re r..,-

Job 7220 Midland Project es. June 28, 1979i

q-Listec Backfill Plac mente.

0-2351 ''" J. F. Newgen

.
m Construction

W. L. Barclay w/a
.... J. P. Betts w/a Midland, MI tu4:

.l. O. Unnzeck w/a
"" R: L''. C. as tl'eTeW7v/g

. -__ -- __ .,

4

References: 1) D. E. Horn letter to L. A. Dreisbach
dated May 25, 1979 (181FQA79)

2) J. O. Wanzeck IOM to R. L. Castleberry
dated June 4, 1979

| This memo is written to provide a complete response to
reference 1) (copy attached). After reviewing reference.

2) (copy. attached), we conclude that it gives a total and
factual response to Don Horn's letter. As such, we con-

,

; sider the-matter closed and see no need to include it as
item 14 to the other 13 action items related to resumption
of Q-lis:ed backfill placement. ,//
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i ::.iy 25, 1979
*

-

*t: 1. A Decichach .

:..htel Power Corp'

10 rox 2167
mit t..nd . F.I 43640

:.;; .';;D PROJECT - n.TTRIR CORRECTIVE ACTION
.

r.;;;;;r.ED PRIOR TO Q-LISTED BACKFILL PLACDIENTr.:e: 16.0 Serial: IS1FQA79
-2-

.

It
h.ss come to our attention that on pril 18, 1979

1332 in the oily Waste Area had results of in-place dry density 133 3 field d en'sity/. ......mcisture cast
...

centent of 12%.
Plotting these results on the Compaction Test and =oisture.

of understanding this anomaly cannot be too strongly stated b:.hous the results fall to the right of the zero air voids curve.(Proctor Curve),,Tha.impcrtante

nutticacnt problems for which no clear cut base cause has ev r h,[caj~as'ed the past. . .: ...
.' e e.n_ _a s c ertained.

beCinning in addition to the 13 action items attached to leThis proble= must be understood and resolved prior to Q-list d b .
..

.

_ . . . ..

ac'd.111 placemente
fre: s

JF:;eugen dated May 4, 1979. tter 3CCC.3995 cc T00c n,-
Please consider this problem as actica item 14

6

'
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A #. * ,,. ,.p m Pt. .1;:ed Sach Fill 213:208:0
Geo ac.Iq ica.p :e:,=,.cas{i . i *.9 '. 7

1 Of :n =S-
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i -

e
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. . . . . .,
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, -. ... 10..3. .

|

,

j
, .

r. rye:.E':CE: C?Co Me=o to L. A. Dreisbach, May 25, 1979
.

'

-

- .. .,.
. ........ .: . .

2.is 1:c= vas taken care of i the field with J. O. Wan:ech :and .D. S. .ibb.al.d.
I of CPCo, we inst:ncted the testing lab tha: : re attenti:n shou.1:d :be , .

. .

.

: niven to tests that look like they =ay- be over the zero Air vq'.ds. ... . ..,. . ...
. . . . . . .

..s = d : . .:. 5 - . . .
":'his sc=ple also failed in =oisture and cas duly noted on the.,shee. :. a.s. . _

j failing test.
. .

.

! :- t i '. .
. . ..

i hree =cre tests and a boring that has bee taken in the center _of.
. " -
. . .. .

i the area in c.uestions were reviewed and the writer allowed. .vi.c.h. C.P.Co_. .". ".- ', .. ~ ~ ~

cc::currence the backfill to be placed.,! .
,

! It .11ca should be noted that :his is ir. a non Q area and .the write<

$

i ..le::g with D. Sibbald of CPCo were well aware of the ane:aly before any
j liitter was v:itten.
.

I

| . " |pyh -

t

;tg . O. Van:ech>

1| Jm /n=
| A::schnc::
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BeChtel Associates ProfessionalCorporation

Inter-office Memorancum i

To Distribution ca:e Ju=e 5, 1979

Subjec. Meeting Notes From S. S. Afifi
Midland Units 1 & 2-Job 7220-101

of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10 D 5
1320, 3130 7220-79-94

Attached are meeting notes held on May 10, 1979 for review and coc= ants.
Please send co==ents by June 12, 1979.

h &
S. S. Afifi

AM./n .
Attach =eucs

Distribution:
A. Almuti
3. Dhar
A. Jones
T. Johnson
K. 'Jiedner

A. J. Eendron
M. T. Davisson
Chuck Gould
3. kteeler
T. Thiruvengudam

.

C. Hunt

1

.

.

;

5.;1034:30

1
1
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Meeting Notes

Midland Plan Units 1 and 2

Consumers Power Company

Bechtel Job 7220-101

DATE: May 10, 1979, 1:00.p.m. to 4:30 p.m.

PLACE: Ann Arbor, Michigan, Conference Roo= 9B3A&B

SUBJECT: Meeting to discuss Diesel Generator Building surcharge,

exploration program, corrective measures, li=its of

material removal for underground structures, Q listed

piles (installation, design, testing) and movenant of

structure during dewatering and underpinning.

ATTENDEES:

~

Bechtel Consultant CPCo.
'

S. Afifi A. J. Hendron Bob Wheeler
A. Almuti M. T. Davisson T. Thiruvengudam
B. Dhar Chuck Gould C. Hunt
J. Davie

,

P. K. Chen
J. O. Wanzack
A. Mohan
A. Jones
Ted Johnson *
Karl Wiedner '

G. Tuveson

*Part time

PURPOSE: The meeting was held at the Bechtel's Ann Arbor of51ce to

discuss the following ite=s:

.

Item 1. Diesel Generator Building Surcharge .

(a) Review of settlement and other related data.
*(b) Accuracy of neasure:ents.

-1- S 510M'"'

1

|a
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. .

. .

(c) Require: ant of .. dditional surcharge and re= oval of ezisting

surcharga.

(d) Liquefaction potential.
,

Item 2. Exploration Program for;

(a) Auxiliary Building

(b) Service Water Pump Structure

(c) Underground Utilities

Item 3. Corrective Measures for;

(a) Auxiliary Building Control Tower

(b) Auxiliary Building Wings & Eeedwater Valv'e Pile

(c) Auxiliary Building Railroad Bay

(d) Service Water Pu=p Structure

(e) 'iesel Generator Building- (grouting)-

(f) Underground Utilities (* piping and duct banks)

,

Item 4. . Limits of Material Re= oval during Underpd****g Operation
.

Item 5. Q Listed Piles for Service Water Pump Structure

(a) Insta11atien Procedure for Piles
f

-

(b) Design of Piles

-(c) Testing of Piles

Item 6. Possible Movement of Structures During Devataring and Underp4- 'ng
.

u. :!S -DISCUSSID:

A suz= nary of main items discussed and the agree =ents reached during the

sg/0543/ i

meeting are presented below.
-2-

,.



_ _ _ _ .-_ __ __

. . .

.

.
.

-
. .

Iten 1. Diesel Generator Building Surcharge

|

l

John Davie presented suz=naries of the diesel generator building surcharge,

settlement and piezometer data. Particularly, the data included plots of

rate of surcharge loading, rate of settlement at various points of building

and piezometer levels respcuse to surcharge loading vs. ti=e. Ihe Borros

Anchors reading versus depth at different times and corresponding to

surcharge loading levels were presented. This data was sent to Dr. Hendron

and Dr. Pack in advance before the meeting.

; Maximum settlement to date, at SE corner was about 0.'59 ' and -h um settle-

ment at h7 corner was about C.25'. However, there appears to be some minor
i

fluctuations in the measurements. These fluctuaticus were caused by li=ited

accuracy of the surveying instru=ent presently used. It appeared that most

of the settlement measurements are stable, i.e. , settlement readings has not
,

changed during the last one week. Mainly an average reading from 33 settle-

ment markers indicated that the settlement remained zero during the last one

week.

.

It was agreed that no additional surcharge is required. Settlement and piezo-

meter measurments should continue under the present level of surcharge loading
'O

for approximately six more weeks to arrive at a futura definite date for sur-

charge removal.

|

Question ec.acerning accuracy of heave (rebound) measurements during and after
.

removal'of the surcharge load was discussed. If was agreed that the heave

. measurements should be relatively precise. Presently proposed Sendex,

instrument for maisuring heave, . appears to be less accurate. Turther check
~

S;GOMo.
into 'the ' accuracy of so iex need;to be discussed with John Duccicliff of

_
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1

G::D & Assoc. , Inc. It was also suggested that a few extenso=eter may be used.-

,

Liquefaction potential of sand, under the foundation of various structure,,

i. in gereral, was discussed by P. K. Chen. Based on this discussion it was
'

decided to use a factor of safety of 1.5 in evaluating liquefaction potential.

It was agreed where sand fill with liquefaction potential exist will be>

treated by grouting. The fallowing steps will be taken:

(a) The depth and area extent of sand below the diesel generator building

; will be studied based on the data derived from borings and the construc-

tion records.

(b) Liquefaction potential will be evaluated for the fill sand under the

auxiliary building and diesel generator building. The blow count required. .

for a factor of safety of 1.5 will be computed at different depths

accounting for the surcharge from the building where applicable. These

computed blow count in turn will be compared with the appropriate record,

of blow count based on the exploration program.

(c) Fill sands will be grouted when the calcualted factor of safety is less
i

than 1.5 unless it is evident that they are in isolated pockets. The
'

t

grouting pattern will be based on blowcount from the borings and will

| extend all around applicable borings until it is established that the
!

lsurrounding soil is not groutable (clay). Extended beyond.the ;ierimeter |
l

j of the building.

It was agreed that crosshole shear wave velocity measurements v111 be =ade in
.

the diesle generator building area before grouting but af ter removal of the
1

surcharge. - Measurements 1r111 also be =ade in the tank farm area and other

' locations as required by project engineering.

! S.003bbz__
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Item 2. ' Exploration Program

Ji= :an eck reported that the exploratien progra= is essentially cc plete.

This exploration program included all areas including C.' ass I utilities and

structures. At the present time no additional borings are planned. Install-

ation of Sondex for the measurement of rebound (heave) were planned for next

week.

Further it was reported by Jim Wanreck that a pump test at the west side of

the Unit 1 electrical penetration room is planned to assist in the determina-
,

tion of devataring requirements. The test will be perfor=ed and results

forwarded to Dr. M. T. Davisson, Dr. A. J. Hendron, Jr. , R. *4. Loughney, and

Dr. R. 3. Pack. However, during tha meeting the censultants consultants
''

recomended that general det:atering be implemented as originally recomended

by R. W. Loughney.

Item 3. Corrective Measures

'

Required corrective measures for various structures were discussed by A. Almuti.
.

During the discussion with consultant follovig steps were suggested:

1. It was recommended by Dr. T. M. Davisson that pilp piles should be used

I below the service water structures. The piles will be 14" in diameter

with 3/8" vall thickness. They will be tcp driven with a h m : having
'

a minimu= energy of 24,000 ft. Ib. The expected design pile load capacity

I will be 100 tons. .

!
.

2. ACI specification 543 for concrete placesant into the piles vill be used.

f '3. _ Conservative esti= ate of blev counts fer driving piles vill be used.

-5- SW703bi0.
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4. Wave equation analysis will be performed.

Item 4. Limits of Haterial Removal

It was agreed the unsuitable soil under the auxiliary building wings be

removed and replaced by concrete. The details of procedure for the replace- 1

@
ment of unsuitable soil were discusssd. Some concern relative to the

deflection of cantilevered wings during the replace =ent operation were mentioned.

No resolution was reached relative to the exact procedure to be used. With

respect to the limits of material removal, was proposed that Dr. R. D. Wood.s

be asked to help develop a procedure to deter =ine the limits of accepacable

material.

.

Item 5. Movement of Structures During Dewatering and Underpi=ning

Opinions relative to the movenant of the structure during dewatering and

underpinning were divided. Dr. Hendron, was of the opinion that sand move-

ment will not be significant because effective stress changes are relatively

small. -

.

After come more discussion, all parties agreed that a back-up plan must be

developed and should be ready for implimentation in case of anticipated
.

settlements occur during dewatering operation. It was also suggested that

jetting of dewatering wells will not be permitted within 50 feet of Class I

structure.

.

Underpicning optrations relative to various structures were discussed. The

aspect of possible movenant of the structures during underpinning was not

addressed. Q % 41-E-6-
,
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! SUMMARY Ol'ttEFTING MINUTES

*

! "HESUHPTI0tl OF Q-I.ISTED HACKFIL1,Pl.ACEMENT*
,

} MIDLAND Ull!TS 1 & 2
APitIL 24, 1979

i *

( IS COMPT.ETIOff Or
.

Pl.ANNED ACTIOla Ar CPCo * *

ITEH RESTitAINT TO STAltTING PARTY ltIZite!!SIDIEPLANNED ACT10H(S) TO Q-LISTED HACKPII.I. Ptn. e l Ur:ED .11 0 . ACTIOll(S) TAKEli TO DATE DE TAKEN BY (DATE) PLACEMENT ACTIOll(:il
* . ;

1. **lentify all Psoject Engineering and
sif lict s willaisi Geo Tech leave revised

e IAH, ul tlai se t. f m PSAH Section 2.5.4 to
.It , or be t we e n currect inconslatencies

. . .e P:: Alt .inal t he pertinent to sulla
P!i Alt, and cura cet placement.
these inconuint- . I' a'

encies via offi- - !clal changes to *# Project Engineering Yes P.E. and Geo Tecle (
,

o and Geo Tech willthe .sppsopriate /, .(As it applies to cose-
documents. E' perforan a review of pletlon of review and

other subsectiosis of changes to specificatlos3 ,

*FSAR section 2.5 not processing of FSAR
pertaining to back g '. amendment.)fill operations to f.|

' eliminate inconsist/g*
encies, etc. (May 6(
1979)

T-roject Engineering Yes P.E. and Geo Techand Geo Tech will (As it applies to com-
perform a review of ' . . ' pletion of review and
the Dames & Hoore 'l changes to specificationSoil Report and the/ not processing of FSAR

. amendment.)

.

$

= .- ...

.

$

b
.

e

.

eum.ege
_

_-_

( _a



-_
__ __

A;e 4. ten't.8.4'AtHf Ol'

Pl.Af1NEI) ACTjuff A
CPCo

HESTRAINT TO STARTING PARTY HESI'Otl313II.E17121 Pl.ATHit:ll ACTION (S) 'IT) Q-LISTED RACKFII.L FOR I*t.A!1 TIE 2HO. ACTION (S) TAKEN TO DATE HE TAl;l:N llY (DATI:) Pl.ACEMENT ACTION (S)
. .

"PSAR Cosamittinent. List" [f',

pertolising to li.ackfill i
plas:t'enent to assiste simcs
aant ITAH are jet cositorssiance. *

or nr.: au xil f led.
.

The revjew of "leiactive"- No P.E.
*

* FSAH sectloens cosmeltted to Geo Tech
in Appendix I, Sarction 1, ' Construction .Itese P-3 (p. ige 1-6) of the
reSpossJe to the HitC's 22
questions will identify and
correct descrepancies in
FSAR sections other than
2.5 which discuss hackfill
placessent (Sept. 1979)

-
_ _

Discuss and implement (as Based on a prellm- P.E.
required) CPCo-Pito c - nts inary review of the Ceo Tech

;

* on FSAR Section 2.5. CPCo-PHO comsnents, CPCo-PHO,

the only restraint
to resumptiosi of
backfill work is a
revision to spec.
C-210 allowling the
use of limported sands
for Zone 2 Randosa Fill -1
(May 6, 1919)

2. Identify any
CPCo-QA will pr. ;,are their Yes P.E.inconsistencies comuments on Specifications (As it applies to Geo Techbetween the PSAM/ C-210 and C-211 for discus- revising specifi- CPCo-04FSAR and the sion in conjunction with the cation not processing 4

CPCo-PHO comments listed in of FSAR amendment.) j
(1) above. (May 13, 1979) '

i

k,

|

,

-
.. .. - - - .

. ,

,

s.aiue.u1
;

-

,

,

.
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/
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113 (*ttil'lJ!TIOli til'
Pl.Allfil:I) ACTIOli ACl*Cu *

EESTRAINT 'tO STAltTING PART1f Iti:l;I*OllSIDI.E
ITI.It PLANNED ACTION (3) TO Q-LISTED llACKrlt,L FOR l'I.ANill;D
13 0 .

.
ACTION (S) TAKEN TO DATE DE TAKEN BY (DATE) Pl.ACEMENT ACTION (S)

det.iiled spect--,

fic.ittuns or
drawings, and *

cosacct t he::o
inconulatencies ~

.

via ofilei.it
changes to tho , '

appropriate
docuenent s . *

*

3. Identify any SAME AS ITi3t 8 2 Anove
ince,nsistencies
e caissioni
ithin the speci-
cations and
.irect these incon-

cistencies via offi- *

cial Specificatiosa
-Change Noticeu.

4. Re-ev.aluate the Specificationi C-210 and Yes P.E.
*

appropriatesiess C-211 will be revised to Geo Techof the continued redefine randomi fill with
tre of "randose special emphasis on soils
flit" 1:e zone 2 supporting structure
Eneas. (May 6, 1979)

5. Provide a flow A combined flow chart will Yes ConstructionClagram of the be prepared illustrating
cteps which are the backfill process and
needed for the the responsibilities of
quality control Bechtel Field Engineering,
and assura. ice Bechtel Quality control,

.

W
* . g ~ e we W

9

4

.

g
--_____-
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' !*l.ANrJEt) ACTjuff A
ITt24 ItESTRA1HT TO STAltTitiG PAltTY ltt:SI'OtJSI*LENO.

. PLANilEn ACTIOH(S) 70 Q-LISTED EACKFILL F09 lef>.ist EpACTION (2) TAKEN TO DATE EE TAKEN CY (DATE) PLACEMENT ACTIO!!(S)
cf wils work

- . ass.I assure t hat. and U. S. Testing. .

. fos eacle sicle (May 6, 1979),

thcee i s .e
elet.1.sn.eLioss sa:
to tlie sg=cieic *

,

omgas:Ization
prima lly reut=m- .

Othle for (Iso ,

actions a desig- .*

natioso of time
specific procedure
to be used and a
'7signation of the
ecific acceptance

r -iteria for the
p.

6. Assure that all .

"clasifications' EDPI 4.4.9.1 will be No P.E.
,

revised. (May 4, 1979)and "leitespre-
tations" aru *

rssolved via
-

ef ficial specif1-
cition Change i
Notices.

7. Est.italish a
cingle isatividual . The following positions

'

'

leave been established|- It the site to be'

rasponsible for a) Soils Field EngineerGdCh of the b) Geo Tec)t Solls Engineer ,i

frtlowings directing (Assigned to Job 7220)
the construction c) Solla 0.C. Field Engineer (

copects of the soils
f

-

. t

:i

.i
1

!
- -

. .. . . -

1 .

f

.

S.l*/O.M'b)
.

_ _ _ . _ _ _ _ _ _ _ . - . - . . .. J
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CPCo Pl.Allfil:18 ACTION A
ITEtt MSTHA!NT TO STAl4 TING PARTY lit;?;t'ot4 sit!.I:
80 0 .

. PT.Ata2D ACTIOtl(S) *O Q-LISTI.3 CACKFILI. FO't Pl.AllHl:DACT1006(;:) TAKEN TO DATE
' DE TAKEN CY (DATEl Pt.ACEMENT ACTION (S)

, . wosks direc- Their resposesibilities
t isig t he sIcu lapri are defined in the flow I

*

*
.astaceus .anI ch.e t described in 51
d a . .-e t i n.: eim . shove.
.gua1 lay sunt:of

.

csgie.:t s. *

8. Insttenete 100 *

pea cesit Inspec- leechtel o.c. will worir Yes *

tiosof each Ilft with CPCo-OA to fina11re Bechtel U.C.,

placesm set with a the revised Octst for leack- CPCo-OA
i

corresposuling f111 placement. (CPCo-OA
3esspection ste cord has a draf t of the revised
%:nment.ition of OCIR which calls for Surveil- (lance (5) of backfill work '

oc specific char-
--teristics by a fulltimo O.C. Soils

.se .cte.1 in each Enginect with generation of
.ise.

- daily reports) May 6, 1979
.

9. Ste-evaluate the
cas.alallity of the Project Engineering has ies P.E.e'l"i '' aunt being received the procoJure for,

t
useet in sulation test pad placement fross Geo Construction

Tech. Project Engineeringto the anaxismum
cllowable lift will forward said procedure
thictness asnt the to Construction for initiatiosi
coaguction aciguire- of pad placement by 4/27/79.
ments. (April 27, 1979) ,

je. Re-evaluate the The use of the nuclearappropriateness of densometer has beenthe continued use discontimmed for inspectionof the nuclear of record noe.
densometer, with

I

,

i

i
|

I
L

. ., . ..
.
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.
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e i.Anm:ss AUr tW A
c *C0 HESTRAltrr TO GTAltTIllG l' AltTY ICSI O!!Ollit.E
ITi st P!.ANNim ACTIOti(S) TO Q-LISTED CACKl'11.L FOR I*I.Atitti:D
tet). ACTION (T) TAKEN TO DATE BE TAKEN CY (DATE) Pl.ACEMENT ACT10ti t.". )

'

its ameasuac- *

. nt ai;cusacy .,

be levj egu. ut is.u-
.stel e e I .s t iv.1 eo
the emuist ua : ,

*

cuest ent siseci f i-
cation Ilsmits of

*

"silus or uninies *

two peicent of .

op t i smuus" .

11. Ite-ev.iulat e t he Geo Tech will review Yes Geo Tech
'4R's, st=cifi- specification C-210

.t ions .nsul 1.a n- and C-211 requircaments
'dures scl.ative as related to adequacy of
Liecir adequacy specified process and

: specifying the testing controls (May 6,
points in the 1979)

*

proomss at which the -

anc.eneticineset s or An at.dit will be perfossmed Yes P.E.
tests .sto to too on U.S. Testisig by Bechtel (Results of audit will Geo Tecle.

siado, tius irequen- to detersnine the adequacy have to be evaluated.) Bechtel OA
cies of these of their soils testing
sicasuncements or procedures (April 26, 1979)
tests, and the
conditiosas use.ler
wisicle new 1.a tso a .a-
tory stamlards snust
be ac<pil red. |

W

12. Assiere that there is SAME AS ITEM I S ABOVE -

; o usettiod, on a three
. Cismensional asul
! voluenetric basis,

'or identifying
*

.

|

-
. - - ..

|

|

.

e O

.

___
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I't.Atatal.lp ALTritui A

CPt'a ' RESTHAltrr 70 STAltT!!N; Paltry lit:SI*Ot1SICLI

ITt31 . PLAHitED ACTIONIS) 70 Q-LISTI:D llACKFILI. FOR Irl.AlltiLD
No. ACTION ('J) TAKEN TO DATE DE TAKEN CY (1) ATE) Pt.ACEMEttr ACTIOrl(S)

.
- e

the simel fic
lifts whista*

.are in:;gace: teel
and tested.

13. Assure th.at cach For each 0-listett area Yes P.E.

ns.ncon fua mance where backfill is to (As it relates to areas Construction ,
* '

.

report Iregard- be placed all Discree- on an individual basis Dolectel DC
less of the type ancy Reports and NCH's where backfill work is*

of reportl is (Bechtal and Cl*Co) will to be performed.) .

dispositiossed. be fully distmsitioned Hote: This is an existine.
and closed out prior to quality program require-
placement of backfill. ment.

1
- Additionally, P.E. will Yes P.E. .

release areas for backfill (
which aro listed in NCAR 24
as questionable asuas on a
case by case basis by memo
or THX.

. s

.

l

.

i

.

t

.

. . . . . - . . -
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FIELD SUMMARY FILE No. E 90F |
~ '

REPORT Nc 8 SHEET No.
DATE 5-31-79 CAY 7"U-

PROJECT Midland Nuciae* D1'-* LOCATION "4dia d "*

fOWNER raae"~a* D~ra- CONTRACTOR umah c'

WEATHER CONDrrlONS Ted* 3* #"O

REMARKS 9aa '**'ah~aa*e

, REPORT,

1. Arrived on site at 0630 hours.
,

2. Equipment working:

a) 1-Cat 225 backhoe
b) 2-dump truck

3. Attachments:

a) 2-attached sketches
b) 1-checklist for F.D. tests

,

c) 1-F.D. Summary sheet-
d) 1-Daily Sand Calibration

4. Work being accomplished:

a) Mr.11. Petersen of Bechtel Inc. , directed the under-'

signed to Test Pit #2 located east of the 2 starter-
transformer pads. He stated that the testing for this
test pit would follow procedures prescribed by Mr. J.
Wanseck,which were employed during excavation of TPF1.
That is,2 field density tests will be performed at each .

of the first and second levels and one test at every
12" increment of depth there after to a depth of approximately
12' from the existing ground surface.

b) The backhoe excavated a total of 7' this date*

from the existing ground surface (elevation 634' -).
Two field density tests (20 and 21) were performe3 2' ;
from the existing ground surface. Also 2 tests (=22 and 23)
were performed 3' ; from the existing ground surface. For the

+ each levelanH,one test was performed atremaining 4''

27) See attached sketch. The insitu dry(*24,25,26
.

unit weights are tabulated on the attached sumr.ary sheet.|
; Tield density test results will be complated pending

results of laboratory proctor tests. *

CN.Jcs Tiwt PREPARED BY
TRAVEL TlWC

b'
0FFCE TIWC

REMEWED BY
TOTAL T1MC

=

'

.
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FIELD SUMMARY Fit.E Nc. A2190.
REPORT Ne. 6 SHEET No. 9

DATE 5-31-79 CAY TY' .

PROJECT Midiand Nucia'r D'aa* LOCATION "4d'e-d "'

OWNER F^"e"-a" Dm" a - CONTRACTOR Daa'c''

WEATHER CONDITIONS

' REMARKS -

REPORT

c) Six representative soil samples were obtained at
each level for laboratory testing.

d) The elevations for the field density tests are
being provided by Bechtel personnel and have an accuracy
factor of 1" +.*

e) The material excavated this date is predominately
silty clay, trace Fine to coarse sand trace gravel with
the last 2 levels being clayey glacial till.

4. Mr. John Sullivan, Associate and Director of F161d
Services for GZDA was on site this date to observe field
and laboratory operations.

5. Left site at 1700 hours.
,

.

Dist: Mr. R.L. Castleberry
.

Accuracy of survey determined by Mr. C. Wilson Chief' *

of Stirvey ,Bechtel Corporation.
.7 webber

CN.JCS TlWE M p' -' PREPARED BY

TRAVEL TlWE /,
CFFCC TlWE

. Canrio n . .*, in. W .,

'

'
' '' ~

TCTAL T1WE 10 REMEWED BY

m , n,, - ; . 4. i, - y1,.,, m- - - ~ ,
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FIELD DENSITY TEST RESULTS FILE No. ao'one

REPORT No. 8 SHEET No. *
DATg 5-31-70

i
'

PROJECT Midi wd Nualan- D'a-- LOCATION Wd'e-d "*

CWNER c6nsuma- Pnwa- CONTRACTOR Bach **'

WEATHER CDNDITIONS Fair 45-650

REh& ARKS

FD A p prox. M a n. Dry D ns. Optimum In - Place Moisture Compaction Remarks
Test Elev. corr f o r + 3 /4" Moisture Dry Dns. Content (%)

No. (ft.) stone (pcf) Content (pcf) (%)
'

(%)

| en .ono.1r," 49 4 'M 4 9
",,

21 ino 7 96 9
"

22 Aq1'1 " 119 n 17 n

" " "
23 inn A 10.0

.

A 9 0 ' 1 ", 11A 4 1M.924 "

2M A90 'I . 114 R 17.4 "

26 829'1 " 19A.7 11.3 "

j 27 327'1 " 124.9 9.9
"

i

f* 7 627'11" 199 n A 199 1 1M M oi n 1+9
J

10 82G'!" 199 o son v $1 1 on o" "

11 625'1" 129.9 oM 199.A o.o in? o
"

12 G24'1" 197_n in 191 A 19 9 om " " -

13 G23'1" 191 G RM 11M 9 1m a c? o
"

14 622'1" 129.n "" ,$a e 19 e ce =

._

h

l

.

1. Results of tests performed on 5-22-79. .t Wakkar
2. Bechtel Modified Proctor. PREPt.R C SY
3. Results to be reported when lab proctors Dwc

completed. REVIEV.'ED BY

00LDBERG,2OINO,00NNCLIFF a ASSOC., INC,. gd N*. Fyn,yRE 10 -4..

CE0TECHN1 CAL CONSULTANTS
. _. _ , - _ _ _ .
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SAND CALIBRATION RECORD

PROJECT ' " e e ., a vu ,, , o e - m, ,
.

FILE No. A21one [*TE5 e-79 |

TESTED BY JCW |

CHECKED BY DWC 5-31-79

kilograms lbs.
1. Weight of 0.075 cu.ft prociar mold (w/o collor) 6.649 14.66

)'empty,h lbs. (mold no.

Weight of CLO75 cu.ft proct:r mokf (w/o colicr)
o c= 6- --

full, in Ibe.
7.11

Weight of sand,in Ibs.
94 5 pcf

Unit weight of sand,h pcf

2. Weight of 0.075 cu.f t proctor mo6d (w/o collor) 6.649 14.66
empty,in Ibs.

Weight of 0.075 cu.ft proctor maid (w/o colkr) o R"* '' ~~
full, in Ibs.

~'1
Weight of sond,In Ibs.

94 5 pcfUnit weight of sond,in pcf

3. Weight of 0.075 cu.f t proctor mold (w/o coller)
A. Ado *a An

empty,in Ibs.

Weight of 0.075 cu.f t p mold (w/o coller) 9.871 21.77
full,in Ibs.

,

7 11
Weight of sand,in Ibs.

94.5 pcfUnit weight of sand,in pef

04 5 pcfAverage of 1,2 & 3
Unit weight of sand .

.

NOTE:
Sond calibration required once per def and each time o new bog of sand
Is opened.

.

6.870J4Sd

GOLOBERG,2O(NO, DUNNICLIFF 8 A SSOC., INC' FIGURE 10 -3
f.FOTFCHyMAL CONSULTANTS SIDE 2 of 2 l
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MIDLAND NUCLEAR POWER PROJECT
MICHIGAN

project Hib M 3 hl* ' C
'

File No. ?ie n Date r;H7t
: Individual being checked
j Oaw C u) .! k e' e r |

'

Checker nm rs *
-

.

CHECK SHEET FOR FIELD DENSITY TESTS
,

| 1. Equipment: Check to see if all equipment is in proper working
condition and not damaged.

Yesf No
a. Does the sand cone valve turn freely? /
b. Is sand cone in good condition /

t

(not bent, dented, out of round, etc.)? /
i c. Is balance operative and all weights /
i available for use? V
! d. Is the kit complete?

.G75 cubic ft. mold (*) s'
; Glass jar w/
; Cone (*) /,
! Base plate (*) 7/
I Ottawa sand (*) v
i Plastic jar with cover -

; Screw driver ./
j 2" paint brush s
1 Balance (*) v
| Weights (*) /

#4 Sieve
{ 3/4" Sieve v.

Field Unit Weight forms te
,

3 (Calculation sheets) v
j Plastic sample bags v-

Sample Tags /
i (*) Requires use of calibrated equipment

!i e. Is only calibrated equipment being used? b
j (see * above) ,

*

1

i 2. Procedures: Observe procedures employed for calibration of sand
'

and spot check field density test procedure by'obervsing per-
formance of a minimum of one test daily.

,

'
a. Were ASTM D-1556/GZD procedures used*in

calibrating the Ottawa. sand? , s/,

! 'b. Were ASTM D-1556/GZD procedures'used in -/

]|
performing field density test? /

c. Is cone calibrated as per ASTM /GZD ' ,/'
| procedures?

__

| !.

!

!

hh70JdOu
| FIGURE 10-6

Page 1 of 2
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I
| 3. Calculations: Check calculations of all field density tests

and sand calibration.#

a. Are all necessary data and calculations on*

i the field unit weight sheet complete?
i (Soil sample description, Project Name,

File No., Test No., Date, Tested by, Unit,

'

weight of calibrated sand, all blanks under
!'

sections titled Field Unit Weight of Soil y/
| and Water Content - Minus 3/4" fraction) 46
; Note that: Compaction Unit Weight, Results, fj
; Mathematical Rock Corrections and 6 I'I' i
i calculations at the page bottom will be
; completed after the appropriate laboratory

tests have been performed (Compaction testi

i and Specific gravity)

b. Is the sand calibration record completed<

as per GZD specifications -(once per day
! and each time new bag of sand is opened)?
! c. Is the cone calibration record completed
i as per GZD specifications (minimum of
| once per week)?

.

| d. Are all calculations correct (checked)?
4 If yes, initial and date " checked by" b/m'

spaces for Field Unit Weight form,

(flh'i
.-

Sand Calibration Record, and Cone
i

; Calibration Record. '

J
If any answer to the above questions is NO, request and obtainl

! clarification and/or completion of-the item or items in question
I from the technician whose work is being checked. Explain fully
l' in the space provided below the nature of the discrepancy, its

resolution, and pass these comments on to the project engineer.;

1

! Explanation: Clubd (./sbi dw 4 c m e/r, *,',. <,
(

,

| af unlu ees,b,| '

' o
|,
.

;

!
'

!

!
l
7

| This check list'is to be attached to the daily field report.
f -

1
'

S:W0&5 /

FIGURE 10-6! ,

page 2 of 2
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! T. Johnsor' * -*
,

#

A. Almuti
Bechtel Associates Professional Corporation'

dec: s. Afifi
S. Blue

777 East Eisennower Parkway J Newgen
; Ann Arect.Micnigan s* g, g=1;h

u.u es. P O. Som 1000. Ann Ar:or. %cn:gan @ 06 L. Sokol;

K. "Jiedne:April 27, 1979
'

Com Los
'

R.W. Loughney,

I4ughney Dewatering Inc.
2230 Grand Ave.

! Baldwin, New York 11510
i

| Attention: Mr.1.W. Imughney

Subject: Consumers Power Company
Midland Plant - Job 7220;

Dewaterin Under Existing Structure -

File: C-2647, C-2643

Gentiament

| We are transmitting a data package regarding the subsurface conditions
i beneath the auxiliary building and service water pump structure at the
| Midland nuclear power plant. Dewatering is required for underpinning or

piling in the dry. Unde pinning is proposed to be used under the auxiliary
building penetration rooms (wings) and the adjacent valve pits. The.

procedure will entail creating an outside shaf t to permit soil removal
from underneath the structures and simultaneous placement of jack piles
for temporary support. Soil replaced is estimated to be 15 feet underneath

the foundation (to el +594'). Filing will utilize a narrow shaft (about.

: 6 to 7 feet deep) along the north and of the service water structure to
j permit installation of jack piles under the structure (bottom of shaf t
! is about al 603').

| We request that you evaluate these data with regard to dowatering feasibility
j and prepara a conceptual dowatering scheme and associated cost estimate
j for each of the two structures for budgeting purposes. Please respond
~ to this request by May 4,1979.
!
' Listed below are some key items to consider in your evaluation. -

| 1. The cutoff trench in the cooling pond dika does not exist in the
; dika adjacent to the diesel generator building and service water
i pusp structure. Therefore, the surficial sand may provide a conduit
i between the cooling pond water and groundwater in the sand backfill
[ beneath the structures where, dewatering is required.

,

2. The integrity of existing structures must not be endangered by the
' removal of fines from foundation material during dewatering operations.

Installation of well points by jetting should not be considered.

<

o

58703860
. .

t

i
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mganey@gesl;Ltg,Msociates Professional Corporation
*

R.W. Loughney
Page 2

3. Evaluate the feasibility and benefit of lowering the level of the
cooling pond to aid in dewatering at the three structures.

4 Evaluate the benefit of dewatering a representative test pit to aid
in the design of dewatering schemes.

The following is a list of the data contained in this package.

FSAR

Page 2.4-26: Groundwater Hovement

Page 2.4-28: Potential Seepage Effects from Onsite Cooling Pond

Page 2.5-76: Special Foundation Treatment

Table 2.4-7: Generalized Subdivisions of Site Subsurface
Materials Above Bedrock

Table 2.4-11: Laboratory Permeability Test Summary

Figure 2.4-32: Groundwater / Contours

Figure 2.4-36: Design of Groundwater Quality Monitoring
Walla

Figure 2.5-17: Plant Area Boring Plan

Figure 2.5-20: Generalised Subsurface Profile Section A

Pisure 2.5-21: Generalized Subsurface Profile Section B

Figure 2.5-22: Geueralised Subsurface Profile Section C

Figure 2.5-46: Site with Flant fill Area, Slurry Trench and
Dike Section Locations -

Figure 2.5-53: Safety Section G

Figure 2.5-54: Generalized Subsurface Dike Profile

Appendix 2A-267: Log of Soil Boring 5
,

J

.

4

58703861
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Associates Professional Corporation-
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Inc.

:e 7: Bechtel Borings, Dutch Cone Penetrations,
and Test Pit Locations in Midland Plant
Area 1978 and 1979

Cross-Section N-N', Auxiliary Building

Cross-Section P-P', Auxiliary Building

Cross-Section Q-Q', Radwaste Building

Subsurface Cross-Sections A-A' and B-3',
Service Water and Circulating Water Structure

Subsurface Cross-Sections C-C', D-D', and
E-E', Servica Water and Circulating Water
Structures

Cross-Section S-S', Service Water 3uilding

Cross-Section T-T', Service Water Building

Cross-section U-U', Service Water Building

Figure 8, Diesel Generator Building Boring Plan..

Figure 25, Cross-Section F-F', Diesel
Generator Building

Figure 27, Cross-Section H-R', Diesel
Generator Building

.

Plan

.on Arrangement

.or and Auxiliary Building Plan at El 568'-0"s .

or and Auxiliary Building Plan at 21 584'-0"
! cr and Auxiliary Building Plan at El 599'-0"

.

S'703862d
"

., . .
,

.

_ _ _ . . . . . . . , - - - . . a-



, - ..

.

-

.

'

tataLAssociates Professional Corporation

Reactor and Auxiliary lluilding Plan at El 614'-0"

Turbina Building Plan at El 614'-0"

Reactor and Auxiliary Buildings Plan at El 634'-6"

Turbine Building Plan'at El 634'-6"

Auxiliary Building, Section A

Reactor and Auxiliary Building, Section B

Auxiliary Building, Section I

Reactor Building, Sections C and D

Auxiliary Building, Section 7

Turbine Building Sections A, 3, and C

Service Water Pump Structure Plan and Sections

Circulating Water Pump Structure

AI-1 through AI-17 F-1

OL-6 Q-8

RU-6 SW-1 through SW-3 SW-3A

v. 59-9 SW-12A SWL-1 through SWL-8
,

T-9 through T-12 TR-7

sta regarding grain size analyses and loss of new borings
to you upon their receipt.

Very truly yours,

DR.L. Castleberry
Project Engineer

'
r

!
*

Liat of PSAR dats Drawings, Pisures, and Boring loss

g4;703863
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MIDLAND PLANT I.ICENSING FOSITION*

s

.
*

LICENSING ISSUE 44 REV A

DIESEL CINERATOR 3UILDING SE.u.EMENT

1.0 ISSUE

As a result of the Bechtel Foundation Data Survey Program (Specifica-
tion C-76), it was determined that the diesel generator building
has experienced settlanant greater than expected. This resulted in
issuance of Nonconformance Report 1482 dated August 21, 1978, and
subsequent notification of the USNRC of a reportable occurrence in

i accordance with requirements of 10 CFR 50.55(e).

2.0 CURRENT NRC/ACRS POSITION

2.1 GENERIC

No applicable Advisory Committee on Reactor Safeguards (ACRS)
generic item exists.

2.2 NRC

No applicable NRC task action plan exists.
.

2.3 RECENT DOCKETS

Questions regarding settlements of Category I structures have
been asked on other dockets.

2.3.1 Farley 1 and 2

The NRC asked if the observed settlements of Category I
structures were in good agreement with the estimate.-

.

The applicant responded by presenting the observed
* and respective estimated settlements of buildings

that had 95% of the dead load plus equipment-load
acting on their foundations. .There was agreement
between the.two types of settlements. ~

2.3.2 - North Anna Power Station, Unit 1 and 2

In the safety evaluation report related to operations,
the NRC noted that an unexpected amount of settler.ent
was experienced by the service water pumphouse and a

.

corner of the service building. "he applicant was
' to. install a permanent dewatering system. .The -

applicant also was to have a program to cbserve'
settlements. -

-,

'

s so3S64y
-

|
-
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The ACRS co==1ttee asked the applicant if the tilting

of the punphouse in a seismic accident would induce
additional stresses in the piping. The applicant

replied that the expansion joints were designed for
the relative motion.

2.4 MIDLAND

Applicable questions received on this issue are Question 130.21
from the structural engineering branch; Questicus 362.1,
362.2, 362.10, 362.12, 362.13, 362.14, 362.15, 362.16, and
362.17 from the geotechnical branch of the NRC; and Question
040.106 from the power systems branch. Based on these questions,

the NRC requires the following.

a. Evaluation of the ability of Category I structures,
located upon backfill, to withstand appropriate leading
combinations

b. Comparison of stresses predicted due to settlement to
those permitted by the ACI code

c. Results of quality control tests of fill under and*

adjacent to all Category I structures

d. Methods employed for re=oving sands having relative
density less than 75" under Category I structures

e. Documentation of settlement of Category I structures

f. Program for further consolidation of the backfill material
under diesel generator building

g. Program for reassessing the properties of the backfill
.

and its effect on conduits in the diesel generator
,

building area'
.

h. Program for confirming dynamic characteristics of the
fill

.

1. Program of seasures undertaken to avoid excessive settle-
neats of the unconstructed portion of the service water
intake structure

.

j. Listing of changes and justification for the changes in
compaction control specifications

k. Providing settlement values based on'the fact that the
building is founded on spread foundation versus a =at
foundation assu=ed in the existing calculations

.

53703865

2
.
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| 1. Criteria and design =ethods to preclude adverse settle =en:
of diesel generator fuel lines and fuel storage tanks

NF.C Reports 50-329/78-12 and 50-330-12 of Nove:bar 14, 1973,
have addressed some conflic s in the specifica:1ons used. NRC
Reports 50-329/78-20 and 50-330/78-20 of March 19, 1979,
review field compaction requirements, calculatiens of settle =ent,
and fill placement inspection.

1

In addition to the above, the NRC Inspection and Enforcement
Division, as a result of their investigation of the settlement
issue, sent CPCo a letter dated March 21, 1979, which contained
22 requests for additional information. These questions are
to be responded within 30 days. The questions have been answered.

3.0 PREVIOUS LICENSING AGRETMENTS ON MIDLAND

PSAR Subsection 2.8.4.4 indicates the esti=ated settlement for the
diesel generator building to be approximately 1/2 inch. FSAR
Figure 2.5-48 documents the settlement evaluation for the whole

3

plant and the estimated settlement for the diesel generator building
to be of the order of 3.2 inches.

4.0 CURRENT MIDLAND DESIGN RELATIVE TO ISSUE

The diesel generator building has-been designed as a Seismic Category I
structure according to applicable codes and standards. The estimated
settlement is shown in Figure 2.5-48 of the FSAR.

5.0 CURRENT ENGINEERING AND PROCUREMENT STATUS

Engineering and procurement is 95 complete. Three out of four
diesel generators have been delivered. The control panels are yet
to be delivered. Ho'rever, because of the unexpec:ed differential

,

settlement, some engineering work is in progress. MCAR 24 documents
the 'ctivity.a'

6.0 CURRENT CONSTRU QION STATUS

The construction of civil work is about 60% complete, and mechanical .

and electrical is 15% complete.>

1.

7.0 CPCO OPTIONS
.

There are a number of options documented in MCAR'24, which could be
used. However,- the only option considered by .CPCo and the 3echtel i

task committee on this issue is as follows.

7.1 OPTION 1

Preload and consolidate the soil under the building. This
involves leading the entire building with surcharge of sand,. .

|
1

So703S66
1

3. 1

.-

e - , - e



. . . . .- .. . . . -

.

.

i,

*

.

thus accelerating the settle =ent. The settle =ent would be
closely =enitored. The surcharge would be kept until the
building showed no further signs of settle ent. A: this
point, the surcharge of sand would be re=oved.

This option has been reconnended by soil consul: ants retained
by Bechtel for the problem of se::le=ent of the diesel generator
building. MCAR 24 documents the current ac:ivities under this
option.

8.0 COST AND SCHEDUI.E EXPOSURE

The estimated cost for the option is difficult to determine at this
time. However, preliminary estimates are that it will cost be:veen
$2 million and $5 million.

The impact on schedule is not yet finalized.

.

o

4

e

e

9
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Question 362.11 (2.5).

.t
~~The March 15, i969, report by Dames & Moore for foundation

i.nvestigation and preliminary exploration for borrow materials
w" ich is included in your PSAR provided final foundation design.

criteria, including:

"d) Recommended foundation type and estimated
total settlement for the auxiliary building
which is located between the two reactor
buildings. Its structure and foundation will

)be separate from those of the adjacent three 17
buildings to allow for possible differential
settlement which must not exceed 3/4 inch."
(Emphasis added)

The June 29, 1968, report by Dames & Moore on this same subject
also states their understanding that the maximum e.J lowable
differential settlement between the radwaste building and the
adjacent reactor containment building is 3/4 inch.

- Provide documentation that this maximum differential settlement
between buildings has not and will not be exceeded throughout

, plant life.

e

! Resconse

G'

i * Allowable differential settlementr referenced from Dames & Moore
i reports dated. June 28, 1968, and March 15, 1969, refer to
i settlements between the reactor containments and the auxiliary

building.

Settlement of these structures has not been monitored since the
start of construction. Settlement benchmarks were installed at,

locations shown in Figure 2.5-48A. Available settlement data and
estimated. building loads for the reactor containments and the
ccxiliary building are shown in Figures 2.5-89 through 2.5-91.
Applied loads were estimated from material quantities used in
construction. 18

.

Examination of measured settlements for these structures
indicates that differential settlements are small and relatively
uniform. An evaluation is being made to determine when
interconnections were made to allow determination of the amount
of differential settlement occurring since that date. This
information will be provided by amendment in April 1979. Further
cattlement analyses considering ultimate building loads, loads
from adjacent structures, and the construction sequence will be
naade to provide estimates of differential settlements.
Settlement measurements will also be continued during and after

| application of final loads.

| snoasss g-

Q&R 2.5-18 Revision 18
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Toeponses to NRC Questions
.

Midland 1&2-

.

.

Question 362.12 (2.5.4)
@ Describe your preloading program which is planned to further 1-

consolidate backfill material underneath the Diesel Generator
Building. Include your schedule for these activities.

Resoonse !

The diesel generator building is founded on 25 feet of backfill
material (el 603 to 626 feet) as described in FSAR Section 2.5.
In July 1978, the settlement of tht diesel generator building
exceeded the anticipated values shown in FSAR Figure 2.5-48.
Independent consultants, Dr. R. Peck of Albuquerque, New Mexico,
and Dr. A. Ecndron, Jr. of the University of Illinois, have been
retained to evaluate the problem. !

A preloading program recommended by Dr. Peck and Dr. Hendron was
chosen to consolidate the soil under the diesel generator
building. The preload program accelerates the soil consolidation
process so that the major part of the settlement occurs when it
can be evaluated. Additional reccmmendations made by the
consultants include:

1. Raising the site groundwater table by filling the
cooling pond to its maximum operating level

2. Completing the construction of the diesel generator
3Ibuilding to maximire the soil pressure

The preloading program includes filling the interior of the
diesel generator building and the surrounding area with
uncompacted pit run granular materials. A system of soil
instruments recommended by the consultants is installed to-

measure the effects of the preload. The types of soil
instruments are recommended by Goldberg-Zoino-Dunnicliff &
Associates, Inc. and installed under the direction of
c.J. Dunnicliff.

The depth of preload recommended is 15 to 20 feet. The preload -

covers the interior of the diesel generator building and an area
20 feet outside the diesel generator east, west, and south walls.
The preload on the north side is retained by temporary retaining
forms because the turbine building is located on the north side
of the diesel generator building. The material quantities and in'

! situ densities are measured to estimate applied loads. The !
-

'

l preload sequence is dictated by the turbine building wall i
,

i reinforcement and the requirement to gather data from the soil
instrumentation. The preload sequence includes an initial hold,
at a 10 foot depth to obtain any soil data followed by 5 fcc
lifts to cbtain additional data.

.

53703S63
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.

.

Activities performed prior to placement of preload material are-

as follows: L'

1. Isolation of the structure from settlement restraints

2. Reinforcement of the turbine building basement wall

3. Baseline survey of selected underground utilities

4. Installation of the soil instrumentation system

Ecch of the above activities is discussed in detail in the
following paragraphs.

.

1. The restraints preventing the diesel generator building
from settling with the fill material are four electrical -

duct banks. The duct banks extend vertically through
the footing and plant fill down to undisturbed material
at el 593'-O". As a result, the duct banks transferred
appreciable building weight to the natural soil and
prevented the structure from following the settlements
associated with the fill material. The area near the
duct bank was . excavated to expose the extent of support.
The duct banks are chipped back to below the footing for
a height of 12 inches and to a size less than the
opening in the footing. The ducts are wrapped with 18,

resilient material to a size 2 inches larger than the .

duct. The excavated area under the footings is ; Yi
backfilled with lean concrete.

2. Because of the close proximity of the turbine building,
temporary reinforcement of the basement wall is required
to support the additional lateral earth pressure from
the preload. The reinforcement consists of a system of
tie rods to the diesel generator building, shimming to

*

existing structures, adding structural steel bracing,
I buttresses, and composite concrete reinforcement inside''

of the turbine building.

3. Selected utilities are profiled using a. pressure .

registering device to provide a base survey to compare
with a profile to be taken after removal of preload.
The profiling device and profile measurements'are made;

I by .Goldberg-Zoino-Dunnicliff & Associates, Inc. under
the guidance of C.J. Dunnicli'# -

i
2The soil-instrumentation installed consists o'
piezometers, settlement platforms, and Borros anchors at
selected locations and elevations within and around the
diesel generator building. The soil instrumentation is ,

! monitored at frequencies appropriate to the rate of I

| settlement and dissipation of pore water pressure. The

- (
.

' instruments are expected to be monitored at da.ily

|'
'

5B703s70Q&R 2.5-20 Revision 18
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Racponzos to NRC Questior
Midland 1&2* -

,
-

intervals during preload placement and for one more week'

thereafter and.at weekly intervals during static~"

conditions.

The schedule to complete the activities described is as follows:

The soil boring program, placement of the soil instrumentation,
,

and removing settlement restraints have been completed.

The turbine building reinforcements, the pond filling, and
construction of the structure are in progress now.

;

The placement of the first 10 feet of preload directly no.t. h and
south of the building.plus -within will be completed in
March 1979. The preload is estimated to be removed within
6 months.

When the diesel generator building settlement evaluation is
completed, the results will be included in the FSAR. It is
presently estimated that the details of the preload evaluation
will be included in the July 1979 amendment of the FSAR.

p .,

< ;y } ,-

. , .

.

*
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.

.

\ ~

.

. Question 362.13 (2.5.4) -

~

Provide your program for reassessing the properties of the
backfill materials after completion of the preloading program of
request 362-12. This program should differentiate between:

j

1. Areas affected by the vertical conduits in the Diesel
Generator Building area, and 17

2. Areas not affected by the conduits.

Also, provide your program for confirming the dynamic
. characteristics of the fill materials used in seismic analyses of

supported structures. Include your schedule for this program.

.

Response

Backfill material properties in the diesel building area will be
assessed based on the settlement, pore water pressure, and
rebound results obtained from the preloading program described in
the response to FSAR Question 362.12. Preloading will involve,

loading the foundation soils in excess of the final building-"

loads.

With respect to the areas being affected by vertical conduits,
they have been separated from the building as discussed in the
response to FSAR Question 362.12. Where possible, results of c ,x
monitoring the building and instrumentation will be reviewed to
evaluate the effects, if any, of the vertical conduits.

compressibility of the backfill materials will be estimated from
settlements of the building and underlying soils measured during
preloading. Measurements will be made on the building, and
Borros anchor settlement rods and settlement plates will be,

installed at selected locations and elevations throughout the 18,

backfill. Post-preload ultimate settlements and time settlement
behavior will be estimated from load settlement responses
obtained during preloading, taking into. account the final
building loads being lower than those experienced during
preloading. Shear strength of the backfill materials will be -

assessed considering both frictional and cohesive strength
properties. To aid in this assessment, laboratory consolidated,
undrained triaxial tests accounting for stress history effects
will be conducted on samples taken before preloading. The

; consolidation stage of these tests will be designed to simulate
field conditions experienced through removal.of the preload..

| Dynamic characteristics of the backfill materials will be
reassessed from moduli obtained from rebound measurements because ,

".

stress behavior of the soils measured during rebound will be at
: strain levels comparable. _to those experienced during dynamic[ loading. ,p,

Q-
5503972
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Lacponsac to NRC Questions*
.

Midir.nd 1&2
-

. .

e

Estimations of post-preload settlements will be made based on
@ settlement versus time behavior obtained during preloading. A 1E

sequence of the preload program is discussed in the response to
FSAR Question 362.12.

.

@
'

.
. .

.

.

.

.

.

.

.
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Racponses to NRC Questient
' Midland 1&2.-
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.

Question 362.14 (2.5.4.10.3)
-s a

In the light of the large settlements of the plant area fill that
has occurred and the fact that the unconstructed portion of the
service water intake structure is intended te be founded in the
plant area fill, what measures will be taken to avoid the
possibility of excessive settlements of this structure?

Resconse ,

|

A review of measured settlements after application of 95,4 of the .

building loads shows that settlements of the service water intake
structure have been small and relatively unifor=. Settlement
benchmark locations and measured settlements are provided in the
answer to NRC Question 352.11. Settlement measurements will be
continued.

A review of field records will be m5de to determine the types of
backfill, its configuration, and properties indicated by density
tests to further evaluate the possibility of future settlements.
.This information will be submitted by mmendment in June 1979,

-
i

gs- ..

.
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.

'
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Raspe 'Q2 to NRC Questions
|Midland 1&2*

.

.

.

* Quesrion 362.15 (2.5.4.5) $
Provide a detailed list of changes that have occurred in the
compaction control specifications. Begin with what is specified
in the PSAR and proceed to those specifications that are
cpplicable at present, giving the dates and justification for all
changes. Include in the listing any changes in types of fill
material required for different areas, methods of compaction
control, required degree of compaction, allowable moisture
content variations, and lift thickness.

Response

Earthwork operations began in June 1969. Technical Specification
7220-C-10 was initiated in April 1969. This specification was

: .primarily used for excavation of plant structures and for i
!constructing cooling pond dikes. The earthwork operations were

discontinued during the latter part of 1970 because the project
was shut down.

'

The project was reactivated in l973. Technical Specification'

7220-C-210 was initiated and Technical Specification 7220-C-10 18was superseded to cover earthwork for plant area fill as well as
cooling pond dikes. Technical Specification 7220-C-211 was
originated to cover the structural backfill which is to be ii

performed in areas not accessible to motorized rollers. Several
changes to these specifications were made at various stages of

,
'

the project. The changes in the specifications with '

.

p justifications are listed. in Tables Q&R 2.5-1, 2.5-2, and 2.5-3.

J A comparison between PSAR (Dames & Moore recommendationc) and the
specification applicable at present (7220-C-210) has been made
and is included in Table Q&R 2.5-4. Earthwork in areas not,

accessible to motorized rollers and criteria for structural
'

backfill is not discussed in the PSAR.
e>

Tables Q&R 2.5-1 through 2.5-4 address the areas such ast:

! foundation preparation, materials, freeze protection, lift4

'

j thickness, moisture control, compaction, slopes,and supervision,
t Editorial, administrative, and other changes not pertaining to -

;. sarthwork.are not addressed.,

I

1
!

.!

.

|

| Su703875
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Raaponece to NRC Qucations-
|

~ Midland 1&2
'

( Qucstion 362.16 (2.5.4)

Provide a copy of the Midland settlement study by P.K. Chen
entitled " Settlement Evaluation for Plant Area."

Response

The Midland settlement study entitled Settlement Evaluation for
i

Plant Areas is a Bechtel engineering calculation. A s"--ary of
this settlement study, including the parameters used to establish
the analytical model, the methods of analysis, and a discussion

I of the results, is provided in FSAR Subsection 2.5.4.10.3. If
additional information or detail is required, a meeting can be
scheduled and the full calculation made available for review and
discussion.

A revised settlement analysis is in progress and will consider
the following as-built conditions:

c'
1. The foundation elevation and type for diesel generator-

building

2. The compressibility coefficient (Cc/l+eo) of the plant
area fill based on borings, laboratory tests, and
monitoring results of the diesel generator building

3 Final reactor containment building loads

The revised analysis is scheduled for completion in July 1979.
<

|
<

'|
-

.

.

!

,

.

%

;
1

.
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Rsepc_;GD to NRC Questions.

Midland 1&2-

CsT*

Question 362.17 (2.5.4.10.3)

It is our understanding that the estimated settlement values for
the diesel generator building shown in Figure 2.5-48 are based on
the building having a mat foundation. If this is so, provide
settlement calculations and ultimate settlement values based on 18

Ithe design foundation configuration as presented in
cection 3.8.5.1.3 of the FSAR.

Response

The estimated ultimate settlement values indicated on
Table 2.5-48 were based originally on the diesel generator
building having a mat foundation with a uniform intensity of 3
ksf. A comparison of the induced vertical stresses versus depth
between a mat foundation with a uniform load intensity of 3 ksf 19
and the present design of the diesel generator building at
various locations has been made. Differences in estimated
cettlements resulting from the two foundation conditions are
cmall and within the accuracy limits of the analysis.

Because of the variable' soil conditions under the diesel
generator building, the predicted ultimate settlement will be 18

'based on the measured values which will be obtained from the ,

ongoing monitoring program. It is presently estimated that the
19predicted ultimate settlement values will be provided by {,

amendment in July 1979.

.
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I

.j Tant.E Q&R 2.5-1
.

6 CHANGES IN COMPACTION CONTROf. SPF.CIFICATION,
*
,

I TECIINICAL SPEtlFICATION C-10
L.I . .

.
.

\ :
Description

Rev or Purpose l I

No. Date of issue Change or Changes Made Justification, nemarks 1

|
( ;0 4/17/69 Issued for .

bi ts [
P

1 5/2/69 Issued Section 1.l.3 in Section 1.1, Clarification !

Addendum 1 Work Included, was modified to |
Anclude a definition of work i

limits. ;

i

Section 11.2.1 in Section 11.2, Scope change
'

Eucavation, was espanded to
include any eucavation required !

'
for the Miller Road Culvert. j

la i

Section 12.5.6 in section 12.5, Alternate means of providing sur- !

Backfill, was modified to spect- charge i
fy 5 feet of surcharge with ;

slurry backf tll material over i

the backfilled slurry trench
Instead of 2 feet of zone 1 i

material and 6 passes of 50 ton i

rubbertired roller.

Section 11.1 was modified'to To provide bond between enhankment
includ; that the foundation should and original ground surface. Alter- *

'
be scarified and moisture condi- nate roller approved by contractor
tioned as requited. It also was allowed to factittate constru-
specifies that an alternative tion, improved subgrade preparation.
roller can be used if approved by
the contractor. Additional passes
may be required. -

Section 14.1.2, Sultability of Assurance to meet the requirements
bb Materials, identifies the respons!- of specifications
L* hitity of the subcontractor to
'I- conform to the specif ied material
C) requirements by making tests as

| CJ required. The remalts are to be
UD approved by the contractor.-

%1
-- 00

.

Table Q&R 2.5-1
(shent 1)
Revision le
2/19

| . .
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HIpl.AND l&2-FSAR

TABI.E Q6R 2.5-1 (continued)
{

pescription i

or Purpose
Rev pate of Issue Change or Changes Hade Justification, pesarks ;

1

Section 14.4.1 clarifles the To emphasize that the materials used ;

responsibility of the subcontractor in the embankment should meet the *

to make tests on the materials to specification requirements
Im used in the construct ton of
embankments.

The gradation requirements for The PSAp"8 Indicates that the ,

Zone 1 material was revised. The materials available onsite are i

requirement that not more than acceptable for till. Some onsite
60s passing a 1200 sieve was borrow materials had fines in excess 3

dropped, of 60% passing sieve 1200. j

!

2 2/18/69 Addendum 2 The intent of this addendum was Reflect design changes
was added, to raise the top of the dike elev-
Issued for ation to 632' and the excavation
constauction to elevation 615'. Various

,
paragraphs throughout the '

specifications were modified I
to retlect these changes gg

i

3 7/18/69 Addendum 3 This addendum dealt exclusively To delineate reclutrements for ',

was added with Section 10.0, Sealing Wells. sealing wells and emploratory holes
,

It was espanded to include emplor-
atory holes and especified pressure
grooting for both wells and
exploratory holes.

4 8/28/69 Addendum 4 Section 4.2, l.ist of Drawings, was The scope change included additional
was added mmllfled by adding Drawings C-!!9, sections for cooling pond dike and

added channel excavation to dredgeCooling Pond-nike Sections, *.
Sh 3 and C-120, Channel 1:xcavation, and widen the Tittabawassee River.

The specification was revised to To allow the use of onsite excavated
includo Zones IA and 4A. The material for dike construction"'
gradation, lift thickness, and *

compaction requirements were all
sgwe i f led. ,

5 Addendum 5 Project was shut down,

was originated.
floweve r, it wasg
not lasued for
construction

O ,

CJ Table 0&R 2.5-1@ *

(sheet 2)Revision 18,
.
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MIDLAND 162-FSAR .

TABLE 06R 2.5-2
.

.i
< .

CHANdES IN COMPACTION CONTROL SPECIFICATION, .
.

TECHNICAL SPECIFICATION C-218 |
1
f

e

Description or 3

Sev. Date Purpose of Issue Change or Changes Made Justification and Remarks
!

A 1/12/73 Issued for client review
' i

'

and approval

S 3/29/73 Issued for bids Incorporated client comments
and comments from other
disciplines.

1 4/25/13 mevised to incorporate Section 11.3: " Prior to movised design criteria.'

changes placement of new fill, the outer
slope will be excavated to a gg ,

minimum depth of 2 feet * was .

tchanged to read *... a paulmum
depth of 2 feet." 7

1 ~4/25/73 movised Section 14.1.1: The ASTM designation ASTM C-175 was discontinued
'

*

for the cement to be used in the and replaced by ASTM C-150.
grout was changed to ASTM C-150, ;

1

Type llA, from ASTM C-175, Type 11A.

Section 17.2.1: Coarse aggregate Physical requirements for
for concrete conforming to MDSHSS Type 6AA materials are more
was changed from Type 6A to stringent. .

Type 6AA.

I 2' 7/27/73 Issued for subcontract various paragraphs were modified To allow for additional
to reflect the lowering of the bornow material.

< bottom elevation of the cooling pond
from elevation 615' to 614'.

Section 12.4.4s Density of soil To provide alternate means
in place was modified by the for testing the in place

sentence, "A nuclear dersity materials.
. device may be used provided that

GA . the results are compatible with
.

.

t; those obtained by the specified .

s} -

procedure."
C3
LJ
UD 3 7/10/74 Revised to incorporate Section 8.2.1 was modified by the To allow for additionai

*dd8'' " *' "h* '*13"*'"9 ***"*** b*" * ****'8'l-
*h*"'**

Om "...nor lower than el 612'..."
gg ,

Table Osa 2.5-2~~~~" **

isheet 1)
1 Hewision le .

| ~ ' , ,
- ' ~ ~ ~ ~ ~

2/19 !
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MIDLAND 162-FSAR

TAat.E osa 2.5-2 (continued {

,

pescription or
sev., Date Purpose of issue Ch_ange or Changes Made Justification, and Demarks

* Section 12.5.5 was modified to Crushed stone material 43 *

include instructions for the was added to be used for'

placing of 43 material, baffle dike. ,
.

Nodifications to Table 12-1 are i

as follouse

1) For Ione 1, impervious fill, The PSAR indicates that the
the requirement that not more materials available onsite ,

than 604 fines passing a 3200 are acceptable for till.
sieve was deleted. Some onsite borrow material i

had fines in excess of 604
[essingsieve8200.

2) The description of tone 4 Improved riprap bedding
- material was changed from material over originally is

a " clean gravel graded as specified Ione 4 material.
specified* to * crushed '
stone." The gradation
requirements were also
revised.

3) The gradation requirements The riprap stocked in a
for tone 5A, Riprap, originally quarry was tested and the
specified that 50% (by weight) graduation was close to
of the material shall have that specified in the spect-
particle sites of 10 inches fications. Therefore, the
(1100) or larger. This was material was acceptable,
reduced to 404 (by weight).

4 6/4/75 Revised to incorporate in Section 12.4.4 the hole slae Clarification of testing

i
changes of soll with little or no procedures.

! gravel was changed from a 6 inch
diameter, 9 inch depth,
cylindrical hole to that specified
in ASTM D 1556.'

5- 7/8/77 mevised to incorporate ASTM designation C-136 was added This change was made to

changes to Section 12.4.3 include additional testing

III capaht!! ties.
,

C*
- -1

C)
43 !,,

' QB
!

QD Table Osn 2.5-2,

)- >Jb (sheet 2)
mevision le
2/19 ,

. . . . .
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e % 4.

M-8'

#l% ' $9%i
' th -

. - - - _ _ _ _ .



_-, . _ - - . - - . - - _ _ . - . . _ . - . - . .- = . .. - . - .- . . . -
_

- - - - - . *
,

e 3D G.
.

*
.

.

MIDLAllD 162-Fli4R ,

TAmt.E O&a 2.5-2 (contimmed)
3

>-.

Description or i*

new nate. Purpose of Issue Change or Changes Made Justification, and Nemarks )
I

Section 12.5 Placement of materials scope of work in areas
in areas inaccessible to motorised inaccessible to motorized
rollers was deleted, rotters was to be siertor==u

under a separate ! ,

specif ication, C-211. -

[

Section 12.6 was modified f rau Materials in the 1,orrow
<

e25 of optimum moisture content areas were wet. Materials
To -24 and not more than +54 of with moisture content not
of the optimum in areas away free more than +55 of optimum were
plant area for tone 2 materlai. a!! owed to be placed in the

construction laydown .sred
due to scheuule resguire.esitm.

18
Section 13.7.2 was added. This change was addea to

accoumodate the cousaction,

rei.uirements for cohesionaeus
soit.
NOTE: For compactinn reguirements

of cohesive soils, see
Table uku 2.5-4.

section 16 was increased in scope acevaluation at quotity aco3r.m

nonconformance, corrective -

isosition on susicontractors,to include document control,
-

actions, and internal audits.

. .

6 4/25/78 Revised Sections 12.4.2 and 12.4.4 were Added ASTM standaros fori

modified by moding the provision using a nuclear device for
that if a nuclear density device is testing materials.

,

used it should be used in accordance
with ASTM D 3017, using manufacturers
instructions.

'
<

EA
L:
si
C3
CJ
UD

... @ .
= OO -

1

Tuule O H J.5-4
(uneet J)
ase v a s ion le
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TABLE Q&R 2.b-3- -
*

.

CHANGES IN COMPACTION CONTRCL SPECIFICATION,

f TECHNICAL SPECIFICATION C-211

_

Description or Justification,

Rev Date Purpose of Issue Chance (s) Made Remarks ]
!

O 4/25/74 Issued for
:

construction
l

1 1/15/75 Revised to incor- The grain size The ASTM standard !

porate changes gradation was ori- specified, ASTM ;

ginally determined D 422, was inap- .
by ASTM D 422-1963. propriate for this
This was' changed application. 18

to ASTM C 136-1971
and ASTM C 117-1969.

as required (see ,

Section 5.1).

2 6/4/75 Revised to incor- Section 5.1 was In areas 3 feet
porate changes revised to show away from the

that the material outside walls
within 3 feet of of the plant
any plant area structure, the
structure should structural back-<~'

((#E
be considered fill was unnee- ,

structural back- essary and other
fill. Ou ts ide materials were
this 3 foot limit, allowed.
other materials
were allowed.

.

'

.

.

.

|
;

.

.

i

(sheet 1) i

Revision 13
-@d

,
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SABLE O& R 2. 5-3 (continued) '{

Description or Justification, )
Rev Date Purocse of Issue Chance (si Made Remark s i'

3 6/4/75 Section 5.4, Com- Compaction equipment
(continued) paction Equipment, was to be selected

was revised to based on the
allow the use of demonstrated ability'

other than to accomplish the
operator-held, required compactien.
vibra tory power Use of compaction
transfers. The equipment other than
use of this operator-held equip-
equipment within ment within
3 feet of any 3 feet of structural
structure would walls should be
have to be re- reviewed by project
viewed by pro- engineering to 18

- ject engineering. evaluate the ef fect.

of these rollers
on the structural
walls.

Added Section The compaction
5.5.2, stating require ment for f:t
that cohesive materials other %"'
soil, used as than structural
structural backfill was
backfill, should introduced.
be compacted to
not less than 95%
maximum density
as determined
by' modified
proctor method
ASTM D 1557,
Method D.

.

.

P
'

.

|

'

(sheet 2) .

Revision 18
2/79
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MIDLAND 1&2-FSAR
..

TABLE Q&R 2.5-3 (continusd) -

.

O
Description or Jus tif ica tion ,

Rev D a,te Purpose of Issue Chance (s) Made Remarks

3 11/8/76 Revised Section 5.1.4 To accommodate
was added allow- vehicular traffic
ing the top 2 adjacent to
feet of backfill structures and
to be Zone 1, to divert surface

/ where excavation water runoff
was 6 feet or from the struc-
more. It also tural backfill

*
specified that areas.
Zone 4 material'

could be used
for the top
6 inches, if
necessary .

.

Section 5.5.2 was Compaction criteria
modified to allow for cohesive soils

*

use of the were revised to
Bechtel modified be consistent with
proctor test in Specification C-210.
determining the For compaction
maximum dry den- criteria of

;t sity and optimum cohesive soils
"^

moisture content. under. Specification
C-210, see Table

*

QER 2.5-2.

4 9/21/77 Revised Section 5.1.1 was To conform with
revised to show Bechtel standards.
that the grain-
size gradation
should be deter-
mined by ASTM
D 422, instead of

'

ASTM C 136-1971
and C 117-1969.

.

| 5 10/23/78 Revised Sections 5.6.1 and To reflect changes-
| 5.6.2 were revised made in Revision 4.

to delete refer-
ences to ASTM
designationst

c 136-1971 and -
a

C 117-1969.
_. ___

.

(sheet 3)
. Revision 18 *

2/79

L 53703885

.- _.

- e av - - -



.y_ _

-~

f

G O @ .

HIDLAI4D 162-rSAR ,

.

TARIE O&R 2.5-4 *

COMPARISON OF COMPACTION CONTROI. SPECIFICATIONS 11 PSAR
WITil PRESENTI.Y APPI.ICARI.C TECitHICAI SPECirtCATION C-210

......------ . - _ - - . - - - - - - - - - - - - . - - - --:--

Item Section Description /g<W]ieeint- fe dt"Q' ~~ ~ ~ ~6dsdr I6t idd/Itecosidendit io(d --~~IiemiikT
Specification C-210 PSAR-pames & Moores Pinal Re p et 1 15/69

~

-

l
g

1. SutwJrade 10.0 roundation Preparations Page 13 Folloulnq strippin<) and

preparation roundations shall be cut to excavation, the exposed g

itra undisturbed material surfaces shall be thoroughly
and free of loose materials. proof rolled with two passes

3Foundation shall be of a 20 yd loaded scraper
approved before placing under the supervision

fill material. Prior to of a quallfled solls
placing i111 material on engineer. Iones of 38
the foundation, the surface loose or soft soils
shall be scaritled, delineated by proof
moisture conditioned as rolling should be
required, and rolled with compacted or removed
four passes of a 50 ton and replaced with

rubber tired roller or controlled compacted
other approved rollers. fill

2. Materials 12.3, Various zones of materials Page 14 Onsite escavated solls are For areas not

Table 12-1 were used to construct considered suitable fill accessible to

the enhankment and niterial. As sandy solls motorized

Identified in Table 12-1.* are more readily com- sollers and
pacted with small equipment adjacent to
sand fill was recommended plant struc-

. In areas of limited access. tures, ,

si s us.t u ra l
backftll in
ace:or.lamt.

with :ipec-
ifIcation
C-7tl was used.

I
@
L'
M
o
C.3
%
@

. . @j . . . .
,

.

Table Osa 2.5-4
isheet 1)
Revision le
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TABI.E 2.5-4 (continued

.

Specification C-210 PSAR-Dames 6 Moores Final Report 3/15/69
iten Section Description / Requirement Section De scr ipt ion /Recommenda t ion Remarks

.g.
3. Freeze protect!aa 8.0, 12.5, No embankment shall be Page 14 Ef excavations are to No freeze

(for excavation p2.10, placed on a frozen be kept open during winter, protection
.

and embankment 13.8 surface nor shall any at least 3-1/2 feet of is covered

construction)
~

ice or frozen earth be natural soils or similar u nde r
incorporated into the cover should remain in Specification
e mbank me nt. Enha nk- place over the final C-210 for
ment construction subgrade or overlying the escavations.
requiring moisture mod mat.
conditioning shall be .

No compacted soils shallsuspended i f the an-
bient air temperature be allowed to freese.
is 32F and f alling. Frosen soils are to be

removed or recompacted
Frecautions shall be prior to resumption of 18

,

taken to protect par- earthwork.
tially completed en-
bankment during winter.
Required reconditioning
shall be performed
resulting from lack of
winter protection.

4 ." Lif t thickness 12.5, For zones I, 2. and 3, page 15 All till and backfill Test pads

for construction 13.5 the lift thickness shall material should be placed were prepared

of embankments be determined based on- in nearly horisontal lifts to qualify

the evaluation of com- approutmately 6 to 8 inches the density
paction equipment. In loose thickness, o.hleved by
Haulmum uncompacted lift testing 12 inct,

thickness is limited to thick layers

12 inches. for several
types of
rollers.

| ..

.

.

LA
C.

. -1
,

!
' - c) Table OER 2.5-4gj (sheet 21(gy Revision is *
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*

2/79
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TAbtE 2.5-4 icontinued

Specification C-210 PSAR-Dames & Moores Final Reprt ifj5f,69
Item faction DescriptlE/Requjrement Seit idf~~~ ~ " ~pdic r ip t idn/sidddde ridiO on "Rema rk s

5. Motsture control 12.6, Insofar as practicable, Page 15 All fill and backfill the optimum

13.6 tones 1, IA, and 2, which materlate should be moisture i

require moisture control placed at or near the content was

shall be moisture conditioned optimum moisture determined

in the borrow areas. The content. per ASTN D 1557 i
modified towater content during
obtain 20,000compaction shall be +24 of

the optimum moisturse- ft-lb of energy

content. The wet limit per it" of
soil.for Zone 2 shall be that* ,

moisture content at which
the tires of the specified -

rubber tired rollers rut
- the surface of fill by

more than 6 inches. *

Recommended Minimum
| Compaction Criteda

6. Compaction 12.8, Ione Fquigment Passes Page 16 Sand So!!s Clay Soils Compactionsrs

13.1 1 30 ton 711 4 Purpose t Italative 4 of Max. was done

IA 50 ton'" 4 of Fill pensitt"8 Den s i t y'~''~ ~ in accor-
2 53 torJ" 4 Support 80 fd6~ dance with

3 50 t on'" 4 of struc- ASTrt p 1557

for vibratory roller) tures modified to
obtain

4 Construction equipment Adjacent 15 95 20,000 ft-lb

rasted over the zone to struc- enctgy per
8

or additional rolling tures It of suit..

as directed by con-
tractor Area fill 10 90

inot sup-4A 50 ton'" -

las directed by the
*

porting

contractor) or adja-

5 Not required - cent to
E 5A Not required - struc-

C, 6 not required - tures)
Q
O
CJ
00
fD
@ .

.

Table O&R 2.5-4
isheet il
Revision la
2/19
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TAst.E 2.5-4 (continued ,

~

Specifiestion C-210 PSAR-Dames & Moores Final Report 3/15/69
stes section pescription/mequirement section DescrTption/necom inda ion nemarksT

A pass shall consist of the
entire coverage of the area
with at least one trip of
the equipment specifled. To

keffect complete coverage of
the area being rolled, each I
trip of the roller shall
overlap the adjacent trip
by not less than 2 feet. ,

Dumping, spreading, sprink- g

I ling, disking, or harrowing
and compacting may be per-
formed at the same time at
different points along the

,

section where there isI sufficient area to permit
these operations to proceed
simultaneously. gg

Additional solling - As
determined by the contractor,
if the desired compaction of
any portion of embankment
is not obtained by the mint-
num passes specified, addi-
tional passes shall be made
over the surf ace area of such
designated portions of the
embankment until the desired
degree of compaction has been

*

,

at t a i ned. Houever, where
Alft thickness is greater

.

than specified, or moisture
content at time of rolling .

is improper or specified
*rolling has not been per-

f ormed, such rolling shall
be by and at the expense
of the subcontractor.

.

60
C:
si
C3
CJ T*hle osa 2.5-4
UD * (sheet 41'

-
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| vnnbt 2.5-4 (continued

,

3/15
PSAR-Dames & Moores Final Re2 ort ~ iedrfition/nEEdssenJaG64 [69

Specification C-210
3

Item section De script E/se<3ui rement section p Remags

Fill kot Accessible to .
'

Specified Potters

General - unless otherwise
specified, all embar.kr.ent fill
not accessible to roller
compact ion shall be compacted*

by pouer or hand tempeas,
or by rolling or othat
approved means to the same
degree required for like
materials compacted by
roller. riti containing

.

both sides of a wall,
pipe, or structure shall
be kept at approstmately !

!the same elevation and
' compacted equally on the^

*
.

sides unt!! placement has
i reached the requiredrg,

elevation, gg

Compaction Requirements for
Plant Area Fill *

Cohesive Solls - All
cohesive backfill in the
plant area and the born
shall be compacted to not i

less than 95% of maalsom
density .a determined by ,

ASTM D 1557, Method D. [

Cohesionless Soils - All
cohesionless backftll in the

00 plant area and the berm
j t: shall be compacted to not

sj less than son of relative i

C3 density ** detes=1ned by I
*

CJ ASTM p 2849, with the >

gn exception that Zones 4,
(g 4A, 43, 5, 5A, and 6

,

materials need no
'

g)
- special compactive ef fort

,

other than as described
in Section 12.8.1. Table 0&R 2.5-4

(sheet 5)
Revision 18
2/19

.
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TAnl.E 2.5-4 (continisedEg
-

*

PSAR-Dames & Moores Final Re prt 3/ W 69
Specification C-210 Deser Ipt fon~7secosu'ne ada Hon memarks,.

DeserIpt E 7Be<leIren ]e Sect Ion _
Item SectIon

.

- 7. Slopes 2.5 During construction of the rage 15 For enhesive solls, the .

rec e nded slope is 2:1,enhankment, the slope should and for cohesionless
i not esceed 3 horizontal to soils a slope of 4:1 or

,

1 vertical to have a differ- flatter is recommended.
*

ential elevation of 20 feet
maximum.

. Temporary escavationsThe design drawings indt-
-

to be 1-1/2:1 or flatter.
in deuetered sand tills are.

cate a minimum of-3:1 slopes
or flatter for permanent Compacted clay f111s
embankments. may be cut vertically

,
. up to 10 feet in height.

18

s. supervision - All earthuork operations Page 16 Filling operations shoestd A quallfled

were subject to approval be performed under the soils en-
continual supervision gineer

by the contractor. of a quelltled solls supervised

engineer who would the earth-
work ,partorm in place density r

tests in the compacted operations at
(111 to verify that all various stages

"
.

materials are placed and tut n.et on
a continuouscompacted in accordance

with the recommended l>as i s .

criteria.

.
--_ -

i

'"pubber tired roller
'" Minimum number of passes per lif t solls should be determined in accordance with ASTM Test Designation D-2019-647.Mastmum and alnlaise density of saumi i D-698,

'" Maximum dry density and optlaum moisture content should be determined in accordance .#1th ASTM Test Designat on
8M '

8 of soll.. modified to require 24,000 ft-lb of compactive energy per ft
i

!

'

{
m

i

L:
|4
iO '

C3 Table 06R 2.5-4*

W (sheet 61
@ Revision 18
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.

Provide an evaluation of the ability of those seismic Category I .

'

ctructures which are located upon backfill and which are
experiencing settlement in excess of that predicted to withstand
appropriate leading combinations, including SSE, throughout plant
life . Describe how stresses associated with differential 37

cottlement of the structural foundations and any corrective
preloading activities have been or will be factored into these
ovaluations. Also provide a comparison of the stresses predicted
'due to settlement to those allowable stresses permitted by the
ACI Code.

.

Response |

The diesel generator building is the only seismic Category I
structure located on plant fill which is experiencing settlement
in excess of the values predicted in FSAR Figure 2.5-48. The
otructure is a heavily reinforced concrete structure which is
dsscribed in FSAR Section 3.5. l

,

A preload program is in progress to consolidate.the underlying
foundation material. This program has been described in the
rcsponse to FSAR Question 362.12. The settlement survey program
dnscribed in FSAR Subsection 2.5.4.13 has been expanded to
provide additional information on how the structure is reacting
to the soil settlement. The settlement survey program for the
building was expanded from 3 survey points to 12 survey points 18 (and the recording increment was decreased from 60 to 7 days. The
cdditional data are to be used to evaluate the effects the
cattlement has on the structure.

The FSAR does not contain load combinations which address
stresses due to differential settlement. We are presently
rasearching sources for appropriate load combinations to be used.
This criteria will be presented in the April 1979 amendment.
Furthermore, the stress evaluation is dependent upon the
cettlement data from the preload program. The stress evaluation
will be provided along with the'results of the preload program in
the_ July 1979 mnendment.

.

.

1
l

-

I

k-

Revision 18
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OUALITY ASSURARCE PROGRAM

,, MANAGEMENT CORRECTIVE ACTION REPORT,

) hg,'P,
MCAR 1

24
REPORT NO.

79"9 O NO. ' li n DATE o M /-e
JOB NO.

I 'DEStRIPTION (including referencesi:

The Bechtel " Foundation Data SurvIy Progra=" has indier '.ed that the settle =ent
of the Diesel Generator Building has been greater than expected. This has been
docu=ented in NCR-1482 dated (8/21/78). A pre 11=inary evaluation of sci'. boring
data from an investigation being conducted by Project Engineering indicated that the
magnitude of the investigative tests and analysis of test results makes this' item
roportable under 10CFR50.55 e, 1, iii.

i

' RECOMMENDED ACTION (Optional)

1. Determine the amount of settlement of the Diesel Generator Building (DGD)
and increase the frequency of foundacion survey ceasure=ents to find if the
settlement is or will be excessive.

2. Determine the cause of the settic=ent.
3. If the setClement is or will be excessive, determine what actions are

required to correct the condition and preclude recurrence.

.
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[ ENGINEERING CONSTRUCTION M " * " M C'A ENT

,
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.pTe-( / /d.

~.111 CAUSE , a
'~

stsc . i.p Q ; * i ~; .,,ies
D cmL _I 141fe8 ,*

r.o. i i
CORRECTIVE ACTION TAKE f

'

g gg ,' %7.
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4 Qggh , rnas. wev. 4
_,

i vp Pas:. s. c r: i i
*
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,

-
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::aie.

0,'. . .' .I J'B' YiCl*t 8
FORMAL REPORT TO CLIENTc n .... u .. . S.I. Heisler os secuaa is Apos ein one',*',0*"s%..t**** L.A. Dreisbach.

S.,703SS3'"'*'U *, #,7|,,*.*,*.";."ui,. J. Amaral (Gaithersburg) CCRRECTIVE ACTION |MPLEMENTED
' '

* **U. N".e". ",*,,'a*I".**.'u ,,. J.E. Bashore (Norwalk)ex s., .
'
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Results of. density and compaction tests made in the test pits are
presented in Figure 33, with the percent co=paction referenced to
ASTM D 1557 (56,000 ft-lbs).

Laboratory soil tests have been performed by Goldberg-Zeino-Dunnicliff
& Associates, Inc. These results include data on moisture content,
unit weight, plasticity, gradations, strength, consolidation,
compaction, mineralogy, and cation exchange capacciy. Graphical
summaries of the diesel generator building soil plasticity, water
content, dry unit weight, total unit weight, and shear strength are
presented in Figures 34 through 39.

,

These tests indicate that the diesel generator building backfill
samples had:

.

a. Plasticity characteristics from nonplastic to icw plasticity

} (Figure 34)
,

b. Moisture content from approximately 2 to 35% averaging about
13% (Figure 35) -

c. Dry unit weights between 96 and 130 pcf, averaging about
120 pcf (Figure 36)

d. Total unit weights between 112 and 143 pcf, averaging about
133 pcf (Figure 37). -

e. Shear strengths based on unconfined compression test results
on the samples obtained ranged from approximately 100 to -

,

3,646 psf (Figure 38).

f. A shear strength to moisture content relationship as shown in-
Figure 39 .

!

Additional laboratory tests are being made, including consolidated-
,

| undrained triaxial tests in which consolidation pressures will be
selected to model stress histories that will be experienced in the
field at the different locations.

**
,

.

? * .

551000 W
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4. NRC Inspection Report

In response to the conflicts addressed in NRC Inspection Reports
50-329/78-12 and 50-330/78-12 dated Nove=ber 14, 1978, FSAR Change
Notice 1065 has been initiated to address Ite=s a, b, c, and d
listed in Section 4 of Activities in Progress for Interim Report 3.
Further evaluations of the additional items are continuing and will
be addressed in subsequent reports.

,

5. Evaluation of Underground Pipe for Preload Pressure
'

The condensate pipes (20" 6), service water pipes (26" 0), and
circulating water pipes (6' 6 and 8' 0) have been evaluated for the
pressure the preload will impose upon them.

The condensate and service water pipes can resist the temporarily,

) imposed pressure. The evaluation of the circulating water pipes
indicated that temporary internal bracing may be needed. A survey
.as made on the roundness of these circulating water lines which
showed that the bracing may not be needed. The roundness survey
will be performed at key preload levels to verify that the pipe
will not be adversely affected by the preload.

Activities in Progress,

1. Strengthening of the Turbine Building Wall

The structures in the area of the preload have been evaluated.
Because of the close proximity of the turbine building, a temporary .

reinforcement of the below grade turbine building wall is required
to support the lateral earth pressure resulting from the preload.
This wall reinforcement consists of a system of tie rods between
the buildings, shimming of the turbine building wall to existing
structural elements inside the turbine building, and adding steel
braces, buttresses, and composite reinforcement to the existing
turbine building wall. This work will be completed before the
preload is placed above el 644'-0".

1

e *

.-.
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2. Preload Operation ,

Preloading of the diesel generator building is continuing. As of
February 2, 1979, the granular fill material for the preload has
been placed to the elevations shown in Figure 41.

3. Cutting of the Condensate Pipelines

The two 20-inch c.ondensate lines and two 6-inch condensate lines
shown in Figures 9 and 10 have been cut outside the turbine building
wall to prevent potential overstressing of the pipes during preload,*

Continued surveillance will be provided on the cut pipelines and
further evaluation will be provided in, subsequent reports.

'

4. Evaluation of Field Records

) Field density test records prepared by the testing subcontractor
are being evaluated.

5. Summary of Plant Fill Under Seis=ic Category I Structures

Action required for Seismic Category I structures on plant fill
were discussed with Dr. R. Peck,.Bechtel's consultant in a meeting
in Alburquerque, New Mexico, on December 8, 1978. A discussion of
the~ current status of these Seismic Category I structures is given
below,

a)' Tank Farm -

- Field studies in the tank farm area show generally stiff to
very stiff clay backfill'uith~some soft zones and occasional-
medium to very dense sand backfill over natural soils. Current *

plans involve filling the tanks and measuring structure settle-.

ments. Ioading duration will be deter =ined based.on predictions
of future settlements. No surcharge'in addition to tank
loading is planned, but settlement measurements will be continued
after completion of preloading.

'

.

O

g#.
.

n-
|
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,

b) Diesel Generator Building

Field studies in this area indicate that 'the backfill consists
primarily of very soft to very stiff clay backfill with pockets
and layers of very loose to dense sand backfill over natural
soils. These clay backfill materials are highly variable in

'

strength, moisture content, and unit weight, but are relatively
uniform in plasticity and grain size distribution characteristics.
The sands also have relatively uniform grain size distribution.

.

c) Diesel Fuel Tanks
'

Field studies made adjacent to the diesel fuel tanks show
loose to dense sand backfill and stiff to very stiff clay .

,

!

backfill with some soft zones over natural soils. Settlement
- of these tanks will be monitored to observe the behavior of!

i
i- these tanks.

,'

d) Retaining Walls Adjacent to the Service Water Pumphouse
:

Borings in the retaining wall areas indicate that this wall
may be supported by stiff to very stiff clay backfill over
natural soils. The wall will continue to be monitored to
allow further' evaluation.

a) Service Water Buildir.g Area on Plant Fill

Borings in this area indicate loose to dense sand backfill
~

exists adjacent to the building. Cenditions of the building

are under evaluation.-

f) Service Water Pipes
,

Borings adjacent to the service water pipes showed soft to j
very stiff clay backfill with occasional dense sand backfill
over natural soils. Borings Q-3 through Q-7 (see Figure 7) !

Iindicated some very ' soft clay backfill. These cor.ditions are
_

-under evaluation. These pipes will be monitored for settlement.

|
*

'
.

-
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6. Cooling Pond Fill

Since November 8,1978, the cooling porid has been filled fro =
el 621.9 to its current level of 625.8. Additional filling to the
maximum level of 627.0 will be acco=plished after the spring river-
flows begin. :

Affect on Proj ect Schedule
.

According to t:he present schedule, the 10-foot uniform preload stage
will be reached during the middle of March 1979. Further preload operation
is dependent on the structural evaluation at that time. The rs= oval of
the preload material is anticipated in late June 1979. However, the
present preload schedule is not anticipated to i= pact the scheduled fuel

*

load dates.

) Submitted by: _ ,

Reviewed by:

Approvedbyg - d7d%
Concurrence by:

-

.

RM/pd
2/6/4

.
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BLC-8827 "'**

EttCT

Mr. G. S. Keeley
Project Manager ;77

* j i i>Consumers Power Company
** i |1945 West Parnall Road

Jackson, Michigan 49201 ; y |7
,,y m i j.

|2ff '' Midland Unita 1 :

CE*U**.$Consumers Power
i iBechtel Job 7220 g

50.54(f) JANUARY b?.E S' .:.H v.u ; m9
File: 50.54(f) r

Dear Mr. Keeley: y_ w u M .- I

gg % 7p,2
-Attached is the January Status Report. The following is a su= maryof the attached report:

Questions 1-22 Ouestion 23

Actions due prior to 1/31/80 74 40
Reported complete, verified by QA 10 20Reported ce=plete, not verified 21 8,

Due, but not comple.t= 5 12
Insufficient docu=entation for 38 N/AJanuary's Status Report

The February Status Report vill be submitted by March 7,1980. ~

Very * 'y yours,
J-

Yg .s

John A. Rutge
Project Mana r

JAR /MKW/kb
Attach =ent
Response: No
Chron Use: 01 M1 Action

02 Closes 4775
03 Open action for Q6, due A0307

cc: W. R. Bird (CPCo-Jax) A. J. Boos (Bechtel-Mid)
. L. A..Dreisbach (Bechtg1-Mid) 5. L. Blue (Bechtel-AA)' L. ,H,._ Curti_s , (Bech_te;L -AA) R. A. Si=s=ek (Bechtel-AA).

R. L. PJxford (Dechtel-AA) L. E. Davis (Bechtel-Mid)J. Milandin (Bechtel-AA)

SB100109
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00582I smus or so.suf> Qttsn0xs 1-23
ACIION I" DIS FOR JA.'.TARY 1980

Status Codes:

1) Complete, verified
2) Complete, not yet verified .

3) Due, but not complete
4) Insufficient evidence of documentation

to establish or verify status

Questions 1-22 Action Item numbers are the same as were
used by the Diesel Generator Building Task Group and
are identified on this status report. -

Question 23 Action Item nu= bering is the same as in the
Response to Question 23 submitted to Consumers Power
via BLC-8460, J. A. Rutgers to C. S. Keeley, dated
November 14, 1979.

l

.
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STATUS OF 50.54(f) QUESTIONS 1-22
! ACTION ITEMS

005871 JA5r.ARY 1960 Page 1 of 9t

| QUES. &
ACTION ACTION

COMPLE ICSITEM
DESC?.IPTION AND RETERENCE DA*E DUI STATUS

.

Ques. I
1 Farform a final review and update 1-1-80

of the PSAR con =itaant list. h ,,q& wmA we-7 -(Pg. 1-3, Item 1) & Lt.- IW l did II'*.

2
Review sections of the PSAR deter- 1-1-80 3mined to be inactive
(Pg. 1-4, Item 2)

3 Review EDP 4.22 6-29-79 2
(Ps.1-4. Item 3)

4 Audit action items 1-3 3(Pg. 1-4, Item 4)

5 Review specifications not included 6-29-79 2in the specificity study initially
(Pgs. 1-4 & 1-5, Itam 2)

6 Complete review of the Dames and 6-29-79 1
<

Moore Report
(Pgs. I-6, Item C.1.b)

7 Complete review of pertinent 6-29-79 2
. Portions of the FSAR Sections4

2.5 and 3.8,

(Pg.1-6. Item C.3).

i

8 Correct settlement calculations 11-1-79 2and update PSAR
(Pg. I-6, Item C-4.a) .

4 9 Schedule audits of the geo-tech 7-27-79 isection on a six months basis (first(Pg. I-7 Item C.4.c) audit)
10 Review drawing for possible effect 6-1-79 2

of vertical duct bank restrictions
(Pg. I-7, Ita= C.5.b)

11 Complete acticas in respense to 5-16-79 2DRVCL audit
(Pg. I-7/8, Item D.1)

.

SB100111
. . . _ _ _ . - - . -. __ .. _ . . - - -
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STATUS OF 50.54(f) QUESTIONS 1-22'
.

ACTION ITEMS-

JANUAP.Y 1980 Page 2 of 9
0 0 5 8 2 urEs. 6

ACTION AcIIox
COMPLET!ONITEM DESCPJPTION ED FITERENCE I E EUE STATUS

12 Revise EDP 4.49 to incorporate 5-1-79 1clarifications & instructions for
use of SCN

| (Ps. I-8, Item D.2.d)
'

13 Schedule audits of each design 6-27-79 1discipline calculations on a
- yearly basis

-

(Page I-8/9, Item D.4)

14 Re-evaluate construction equipment Prior to 2'

used for compaction resuming(Page I-11. Item C.1) soils
work

15 Assign field soils engineer and Frier to 2soils engineer from the design resuming'

section
soils(Page I-11, Item C.2.a) work

16 Review cor.4't. specs and procedures 6-29-79 1to identify equip. requiring
qualifications

(Pg.1-11, Item D.1)

17 Raview Field Procedure FPG-3.000 5-31-79 2to assure clarity and completeness'
'

(Pg. I-11 Item D.2).

18 Revise PQCI C-1.02 to provide Prior to 2inspection rather than surveillance resumingand to record inspections soils
-

(Pg. I-16, Items C.1.a and C.1.b workand Pg. 1-17 Ita= C.3.b)

19 Complete indepth review of scil 7-31-79 1test results
(Pg. 1-17. Item C.3.a)

20 Perform indepth audit of U.S. 5-31-79 1Testing
j (Pg.1-18 Items C.4.b and
*

D.3. c)

21 Review all active QCI's for 6-29-79 3surveillance .allouts and modify
where necessary

. (Pg. I-18, Ite= D.1)

SB1('o.112
1
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STATUS OF 50.54(f) QtESTIONS 1-22
ACTION ITD'.S -

JANUAF.T 1980 Page 3 ef 9
0 0 5 8 2 l QGS. &

ACTION ACTIM
COFJLETIONITEMS

D2SCRIPTION AC P2?T?INCE dan DUI STATUS
22 Eysluate docu=entation callouts l6-29-79 3on QCIn 1

(Pg. 1-18)

23 Incorporate scientific sampling 10-19-79 1plans for inspection -

Pg. I-20, Item D.5.f) (QCI for.

receipt
by

5-15-79)
24 Co=plete indepth review of the 6-1-79 1 '

Bechtel Trend Program
(Pg. I-22, Item D.I.a)

25 Conduct QA Training 6-1-79 1(Pg. I-22, Item D.1.b)

.

4

e

e

5

sairot[3
_
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STATUS OF 50.54(f) QUESTIONS 1-22
ACTION ITE}5

00582I #^*'^^' 2''
''8' ' ** '

. QUES . &
! ACTION

ACTION
COMPLETIONITEMS DESCRIPTION MO PIFERENCE DATE DC STATUS'

Ques. 2 This action item is not identified at this time. 41 This item vill be identified and its status notedin future reports.

Ques. 3 Clarify response to FSAR Question 5-79 2
1 362.12

FSAR(Pg. a)
Amend.

Oues. 4 Provide criteria for permissible 8-79 4
<

1 residual settlement,

(Pg. a)

!
2 Provide details of treatment of 8-79 4j loose sands

(Pg. b)

) 3 Take dynamic moduli measurements 1 0-79 4i upon removal of preloads for'

D.C.B. and other buildings
(Pp. c)

4 Use data (c) to evaluate the 11-79seismic respo-se of these 4

structures
(Pg. d)-

-

5 _ Prepare additional respense to 8-79 4'

_NCR for items 4a and 4b
(Pg. e)

Ques. 5 This action item is not identified at this time. 4
.

1
i This item vill be identified and its status noted infuture reports.
i

!

Ques. 6 Establish procedure & criteria 9-1-79 41 for filling borated water stor-
age tanks with water to den-
onstrate satisfactory subsoil
condition
(Pg. a)

2 Deleted
4(Pg. b)

3 Deleted |

4 !-(Pg. c)
I

.
-

__ _ _ _ - - - - - - - SB100114 ._
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STATUS OF 50.54(f) QLTSTIONS 1-22
ACTION ITD'.S

00582l JANCARY 1980 Page 5 o' 9
,

6 ef 9QLIS L ACTION
ACTION

COMPLETION
ITO'.S DESCFlPTION A'O PITIFINCI DATE DUE STATUS

Ques. 6 Evaluate settlement of diesel P-1-79 4
4 fuel oil tanks - provide precise

.

1corrective measures if required
(F . d); 3

Ques. 7 Ferform continuity check on duct 11-79 4
1 banks after co=pletion of preload

program
(F . a)3

2 (Included in a) 4
(Fg. b)

3 (Included in a) 4
(F . c)3

: Ques. 8 Establish a requirement to 9-15-79 4
1 realign diesel generators if

manufacturer's tolerances for
pitch and roll are exceeded
(Pg. a)

Ques. 9 This action item is not identified at this time. 4~

1 This item will be identified and its status noted
in future reports.,

. -

Ques. 10 This action item is not identified at this time. 4
1 This item vill be identified and its' status noted

in future reports.

!
~

Ques. 11 This action item is not identified at this ti=a. 4
1 This item will be identified and its status noted

: in future reports.
|

|

|

{

|
t

<

FB(0016;
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STAZUS OF 50.54(f) QUESTIONS 1-22
ACTION ITE.5 ~

JR.TARY 1980 Page 6 of 9
QCS . &
ACTION ACTION

CO)C3LETIONT *"D'.S DISCFlPTION M*D 7.ITIRINCI DAH DC STATt's

Ques. 12 Complete one additional boring in Open 21 middle of diesel fuel oil tanks .,

area
(Pg. a)

2 Complete three additional borings Open 2
,

in the auxiliary building control
tower area
(Ps. b) '

3 Complete table 12-1 for soils 5- 79 24

' investigation and planned remedial
,

measures. Reseend to h*RC.(Pg. c)

Ques. 13 Complete seismic reanalysis of 10-79 4'
3 1 D.G.B. to account for current lack; ,

of compaction
(Pg. a)

2 Review D.C.B. design and Cat.1 12-79 4equipment, piping and elec. syste=s
i.

to the enveloped seismic responses
(Pg. b) '

.f

,

1

SB10071G

|
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STATUS OF 50.54(f) QUESTIONS 1-22
ACTION ITEMS
JANUAKY 1980 Page 7 of 900582Iqc

'

3, 3

ACTION ten;s

COMPLETIONITD'.S
DESCFlPTION AND FITEFINCE DATE DUE STATUS

i

Ques. 13 Service water pu=p structure 10-79 4
3 -Conduct a seis=1c reanalysis

to account for revised soil ->

structure interaction.
-Raview structural design and 12-79 4

|

Cat. 1 equipment, piping and
elec. syste=s and incorporate
the seismic responses of the
reanalysis
(Pg. c)

4 Auxiliary Building
.If sig=ificant change of found-
ation properties results, con-
duct a seismic reanalysis.

_ Review structural design and 12-79 4cat. 1 equip, piping, and elec.
systema and incorporate the
seis=le response of the re-
analysis.
(Pg. d)

5 Underground Utilities
Investigate the change in 12-79 4

'

differential displacement
separately for buildings.

founded on fill pending results
. of sais ic reanalysis.

(Pg. e)

Ques. 14 Review estinated settlement values
.

After 41 for borated water storage tanks Tank
!

upon ce=pletion of load test Cor.p.'. e-progra=
tien(Pg. a)

2 For flexible buildings - analyze 12-79 4
for differential settlenent based
on stiffness at the time of
distortion. Evaluate forces due
to arching and combine with loads
from Question 15
(Pg. b)

3 Exa=ine auxiliary building, feed- 6-79 2
|

vater isolation valve pits and
borated water storage tank ring
foundaticas for cracks - =ap
significant cracks. -

(Pg. c) SB10011';--

._.
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STATLk 0F 50.54(f) QUESTIONS 1-22
ACTION ITDG005821 3^3tA7.Y 19so Pase8 of 9

QUIS. 6
ACTIONACTION
COMPLETIONITD'.S DESCRIPTION AND RITIEINCE DATE DUI STATUS

Oues. 14 Analyze building effected by 8-79 4
4 differential settlement for

.

observed differential settlement
-

plua predicted differential
settlement
(Pg. d)

4

5 Prepare additional response to 8-79 4
the NRC to provide analysis and
evaluation
(Pg. e)

Ques. 15 For Seismic Category I structures 12-79 4
1 evaluate differential settlements

in accordance with ACI 318-71
! (Pg. a)

2 Expand the Midland structural 12-79 4design criteria for Class I
:

structures to include the
differential settlement effects.
(Pg. b)

3 Prepare additional reseense to 12-79 4
_the NRC

- (Pg. c)
,

.

Ques. 16 Perform soils borings in the areas 8-79 2
1 of buried pipes. (Pg. a)

.

Ques. 17 Co=plete evaluation of impact of 6-29-79 2
1 the failure of non-seismic Cate-

tory I piping on safety-related,

'

structures, foundations and/or
equipment.
(Pg. a)

#

2 If future profile: show any extrer.e 9-1-79 4
conditions, analyze the piping
system and make necessary repairs. '

(Pg. b)

! 3 Prepare additional reseense to the 6-29-79 2
NRC
(Pg. c)

Oues. 18 Perfer= re-exa=inatics of stresses 12-79 4
1 in seis=le Cat. I piping connect-

ing between buildings as part of SB10011S
nor=al iteration of desiRa.,
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STATUS OF 50.54(f) QUESTIONS 1-22.
ACTION I I.5

5821 #^""'** *''' '' 8 ' ' ''
QCS . & AC IosACTION

CC)C3I.ETION_ITE}'S DESC?lPTION A'*D RITIEIMCI DATE DE ST/.Tt*S

Consider stresses induced by
differential settle ent after
connecting pipe and anticipated
future settlement.

.

Ques.19 Profile pipes in vicinity of D.C.B. 9-15-79 4
1 af ter removal of preload-evaluate

as described in Response 17.
(Pg. a)

2 Take additional gap measurenants 9-15-79 4
between embedded sleeves and pipes

-

when surcharge is removad.
Coordinate this information with
the profile data.

, (Pg. b)
l

3 Perform a complete evaluation of 12-79 4safety related piping after cenn-
pletion of the preload progra=.
(Pg. c)

Ques. 20 Analytically check affected pu=p 6-29-79 2
| 1 and no::le loadings. If necessary

disassemble flange joints and'-
evaluate separation.
(Pg. a) *

,

2 Verify piping support loads for 6-29-79 2systa=s subjected to settlement ~

induced loads.
(Pg. b)

| 3 Precare additional resconse to 6-29-79 2the NRC.
(Pg. c)

Ques. 21 This action item is not identified at this time. 4
1 This item will be identified and its status noted

, in future reports.
,

| Ques. 22 This action item is not identified at this time. 4
l 1 This item will be identified and its status noted ,

! in future reports.
|

SB100113 |
|
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STATUS CF 50.54(f) QUESTION 1-22, CODE 3 ACTION ITDIS O
JANUARY 1980 C -

LJ1
CO

ica. & bJ
: tion Scheduled _

Description and Reference Completion Status
-'

tes. 1 Perform a final review and update of the PSAR 01/01/80 This review is being conducted as re"6f~the1 ( commitment list FSAR re-review disc ur Response to *
N g gg .,, ggf g,J [ , Questina rt (2). (See Question 23_ .,

Action Item 44)gg ,yf_ 79 . -==

ca. 1 Review sections of the FSAR determined to be 01/01/89 This review included in FSAR re-review. (See2 inactive.
Question 23, Action Item 44)

e,. 1 Audit action itema 1-3 '

No due date This audit further described in Response to4
Question 23, Part (2) Section 5.0. Audit
team currently being * established and checklists
developed. Audit expected to be completed by
March 28, 1980,

e,. 1 Review all active QCI's for surveillance 06/29/79 This review and evaluation has been conducted21 callouts and modify where necessary.
as described under Question 23 Action Item 19.

en. 1_ Evaluate documentation callouts on QCI's.. 06/29/79 Same as Action Item 21, above.22

C/1
(23
>*
Q
.k
r:
C

.

_ _ _ _ _ - _ - _ _ _ _ _ _ . - _ _ _ _ _ .
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005821
STATUS OF 50.54(f) Qt,7.STION 23
ACTION ITEP.S FOR JMTARY 1980

Code 1: Action Item 2 <

Action Item 3
.

Action Item 4
Action Item 5

'Action Item 6
Action Item 7
Action Item 8
Action Item 9
Action Item 10
Action Item 12
Action Item 13
Action Item 15
Action Item 16
Action Item 17

: Action Item 18
Action Item 20
Action Item 23
Action Item 24
Action Item 27
Action Item 36

Code 2: Action Item 1
d Action Item 11

Action Item 14
Action Item 19
Action Item 22,

Action Item 29
Action Item 38
Action Item 40,

Code 3: Not complets items will appear on the following '

attachment.

4

I ,

i

SB100121
.. _ .. . _. . ..



fdf/XJS OF 50.54(f) QtIESTION 23, CODE 3, ACTION ITEMS
OJANIIARY 1980
cr1 ,

co
tnGion Scheduled --

tem Description and Reference Completion Status

19 Quality Control Instructions will be evaluated No due date Quality Control instructions have been
to ensure that the documentation character- evaluated, revised, and are being reviewed by1stics which are to be inspected (i.e., review C nsumers Power Quality Assurance.ocallouts are clearly specified. ,

21 A review of interoffice memoranda, memoranda, 11/30/79 Has been reviewed. Comments being resolved.telexes. TWXs, and other correspondence Resolution expected to be complete 3/14/80.
relating to specifications for construction and
selected procurements of Q-liated items will be
initiated. -

The purpose of the review will be to identify
any clarifications which might reasonably
have been interpreted as modifying a specif-
ication requirement and for which the

specification itself was not formally changed.
An evaluation will be made to determine the
effect on the technical acceptability, safety
implications of the potential specification
modification, and any work that has been or
may be affected.

Review and acceptance criteria for the spec-
ifications will be defined by November 30,
1979.

!S Quality Annurance will issue a Nuclear Quality 12/14/79 NQAM revision is in progress. Reforecast'Assurance !!anual amendment to clarify the date is 3/14/80.
requirement that procedures include measures
for qualifying equipment under specified ,.
conditions.

CA
c3

!6ba In view of Action Item 6, Geotechnical Services 12/31/79 H&CF/SFII0 has reviewed procedure FP-6437.
C3 will revine Procedure FP-6437 by December 31, Revision has not been made. Revised MED 4.37,[[ 1979, to require that calculations be annotated has been sent to II&CF to serve an anta to reficct current design status. example of the changes needed.

(O

. \
.
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STATUS CF 50.54(f) QUESTION 23, CODE 3, ACTION ITEMS
JANUARY 1983 O

C3

$ction t.n

ScheduledDeacription and Reference ffIten
Completion Status

--

28 Civil / Structural Design Criteria 7220-C-501 12/31/79will be modified to contain the requirements ION from the civil discipline group supervisor
that a duct bank penetration shall be designed to the civil group leaders was issued 12/31/79
to eliminate the possibility of the non- to notify the group leaders of the need to *
specific size duct interacting with the revise the civil design criteria. This revision '..
st ruc tures. has not been done.

30 Engineering and Constructica vill revise or 12/31/79 This action is delayed pending determination ofprepare procedures governing the placement ''

and compaction of soils and implementing the revised NQAM requirements of Action Item 25
the requirements of the NJClear Quality and is reforecast for 3/14/80.

,

:
F

Assurance Manual as stated in Action Item 25. ,

'

31 Design <locuments, instructions, and 12/31/79 No action taken to date. Reforecast date notprocedures for those activities requiring
Inprocess controls will be reviewed to available at this time.
sesess the adequacy of existing procedural
controls and technical direction.
Engineering review is scheduled for com-
pletion by December 31, 1979.

32 cuidelir.es for surveillance of testing 12/31/79operations will be developed and included Cuidelines sent for Action Item 22. Field

in Field Instructions for the onsite Soils Instructions being developed. Referecast
Engineer. Engineering /Geotechnical Services completion 2/22/B0.

will develop the guidelines by November 30,
1979.

33 The Quality Assurance audit and monitoring 12/31/79
i

program will be revised to emphasize and The quality assurance monitoring program
incrense attention to the need for evaluating is currently being revised to emphasize

) . policy and procedural adequacy and assessment and increase attention to the anscnnnent
of product quality. A training eension wasof product quality. A specialized audit

-*

? training program will be developed and held 12/6/79 to provide guidance for the revised
$ implemented to ensure guidance for this approach. A revised list of potential monitor- 1

'

a revised approach. ing subjects has been generated. The remainder
of the action is reforecast for 3/14/80.J

.

_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . .-_ _ _ _ _ _
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C3
STATUS OF 50.54(f) QUESTION 23, CODE 3, ACTION ITDfS cm ,

JANUARY 1980 c.n
co
60

tion Scheduled --

tem Description and Reference
_

Completion
_

Status

34 Control Document SF/ PSP C-6.1 will be revised 01/24/80 Draf t revision to SF/ PSP G-6.1 being reviewed
to provide requirements for inspection planning by Bechtel and Consumers Power Quality

,

specificity and for the utilization of scien- Assurance.
tific sampling rather than percentage sampling.

35 SF/ PSP G-3.2, " Control of Nonconforming Items," 01/24/80 Draft revision to SF/ PSP G-3.2'being reviewed
is in the process of being revised to provide by Bechtel and Consumers Power Quality
an improved definition of impicmenting require- Assurance. Forecast issue date 02/29/80.
ments for identifying repetitive nonconforming
conditions.

37 Consistent with the intent of Action Item 01/24/80
InaccordancewithQuestion23ActionItemf6Numbers 35 and 36, Quality Assurance will the Quality Assurance Trend procedure has

review nonconformance reports which are open, been revised and applied to all nonconformances
or will become open between this time and January which have beccme open between November 1979
23, 1980. This review will be to identify and the date the revised Trend procedure was
any repetitive nonconforming conditions implemented. Bechtel QA is currently
pertaining to product type or activity, or evaluating the scope and method of reviewing
pertaining to nonconformance cause, nonconformance reports which were still open

as of November 1979.

39 Engineering and Construction will revise or 01/31/80 Field Engineering has prepared a revinfon to
prepare procedures governing the placement FIC 1.100 anticipating the renults of QA and
and compaction of soils and impicmenting the Project Engineering completion of Action Items
requirements of the Nuclear Quality Assurance 25 and 30, respectivly.
llanual as stated in Action Item 25.

64 FSAR sections are being rereviewed as dis- 07/80 FSAR rereview in progress, status will be
Ui cunned in the 3enponse to Question 23, provided in February Status Report.
f2 Part (2).

[o{ U.S. Testing will be required to demonstrate to 05/01/80 Engineering is contacting cognizant engineering45

(J the cognizant Engineering Representative that experts to arrange for review of tenting
4. tenting procedures, equipment, and personnel procedures equipment and pernonnel,

used for quality verification testing (for
other than NDE and solls) were, and are, capable
of providing accurate tent results in accordance *

.

with the requirements of applicable design documents.
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Mr L H Curtis, Project En MD '- '

B:chtel' Associates Professic. % ['"",'[[ ''~ ' -
,

{ PO Box 1000 . ,,ce, ,g, j ;Ann Arbor, MI 48106
,m3 , i ,

|cor.n.c c; n. >

MIDLAllD PROJECT VE %PCi< i

SEISMIC DESICII IllPUT Aom. i 1-

FILE: 0485 16, 0505.802 SERIAL: 7615 7 % e a C gi d_I % b
43 7/UFI: 71*01, 71*01*11 en.: wo.

RESPONSE REQUIRED
.

On September 10, 1979 Bechtel presented the tentative results of the effect of
increasing the Midland Plant SSE frem 0.12g to 0.20s. During this presentation,
Bschtel explained that the proposed fixes for the settlement issue were being
d signed for a SSE acceleration of 0.12g. Specifically the following structures
v6rc 1 vv'.vw.1

01. Caissons for the auxiliary building wings -
,

2. Concrete below the feedvater isolation valve pits
3 Piles for the service water pump structure, if found necessary
4. Corbels on the service water pump structure

\ _

-

C:nsu=crs Power Company has reviewed this situation and due to the potential
,

inpset of the NRC requiring .the Midland Plant to show that it can survive an f
SSE of .2s these structures should be designed to withstand an SSE of 0.2g
rather than 0.12g. Bechtel should proceed with the design of these structures
using an SSE of 0.2g. / -

,,

In addition, should the need for additional new structures requiring a revision '

in seismic design input be required, Bechtel should advise CPCo so that a st=1-
lor evaluation can be made.,

-
,

);chtel should place top priority in terms of manpower and schedule towards
co=pletion of the general seismic issues and specifically the preliminary study
discussed in the meeting referenced above. -

.

A preliminary report of this study as agreed in the meeting should be provided
to CPCo by October 1,1979 Further action ite=s vill be established afterCPCo review of this report.

'

<a'xc4 - -
. .

.

. p,aibritski
.

58.100337 |.

.

Fart R C Bauman -

''ProJqct Engineer
|
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Docket No. 50-330 ,
.

C.t . I i 6 i

'3 " SL"- ' !
'

Consumers Power Company
ATTN: Mr. Stephen H. Howell ,| ".-[, ! |

' *

}
'

Vice President , ,, t e ! .

1945 West Parnall Road cem.c: n . , .
-

!

. __1 !Jackson, MI 49201 rsu
' 'aown. I, I gg ,,79

Gentlenen: d u kW- 1 I NM -

* ts no.CSOS. L C lo 7 c;
This refers to the investigation conducted by Messrs. G. 1. Phillip, X

_

E. G. Gallagher and G. 7. Maxwell of this office on Dece=ber 11-13, -

18-20, 1978, and January 4-5, 9-11 and 22-25, 1979, of activities at
the Midland Nuclear Plant, Units 1 and 2, authori:ed by NRC Construc-
tion Permits No. CPPR-81 and No. CPPR-82. The investigation related
to the settle:ent of the diesel generator building at Midland and the*

*

adequacy of the plant area fill. The preli=1:ary results of this
investigatien were discussed with Consu=ers Power Company and Sechtel

*

Corporation representatives in our office en February 23 and March 5,
1979 The report on the matters discussed during those meetings were
included with cy letter to you dated Mc ch 15, 1979. That letter also.

set forth the principal matters of our ccacern as a result of this .

investigation..

''
.

* . . . ' ' .

Enclosed is a copy of the report of this investigatien. In accordance*

.

with Section 2.790 of the NRC's " Rules of Practice," Part 2, Title 10,
Code of Federal Regulations, a copy of this letter and the enclosed
investigation report will be placed in the NRC's Public Docu=ent Rcom, '

except as fo11mus. If this report contains infor=ation that you or
.

your contractors believe to be proprietary, you must apply in vriting
to this office within twenty days of your receipt of this notice, to
withhold such infor:ation from public disclosure. The application
must include a full stata=ent of the reasons for which the infor.ation
is considered p cprietary, and should be prepared so that proprietary-

infor atien identified in the application is centained in an enciesure
to the application.

Project f.'.anagement*

M@sn.J Flant
Cechtcl Jcb 7220
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Consu=ers Power Cc=pany -2- gl.1 22.1977

The results of this investigatien continue to be under review by the
NRC staff. Upon co=pletion of this review you will be advised of any

] enfor a=ent action to be taken by the Coc=1ssion.
!

Should you have any quartiens concerning this investigation, we would,

be pleased to discuss them with you. .

t

: Sincerely,.

e

J

'

Q, . % &* JAn '__

; ames G. Kappler.

*

; Director.

-
.;

Enclosure: IE Investigation
! Reports No. 50-329/78-20

'

.

and No. 50-330/78-20 -

;
4

j cc v/ enc 1: % .s
' .'Central Tiles . s - .

Reproducticn Unit NRC 2Db\ :Vi! -

PDR 'a *

s

local PDR ' , . (" *

1 NSIC '' '

.
.u .J' TIC ,

.,

Ronald calien, Michigan ?ublic - - -. .

Service Commission ' ~-

i Dr. Wayne E. North '.~~

.
'

; Hyron M. Cherr/, Chicago . .

*

.- ,,. ,.
,

,
- s

_

. .

,...,
. .

. . . . .
.

..
r-

.s ._.e
-

. .s
,

, . . .. ..-

^ - '
3. ...,

4 %
' , . i :, ., s ..

x .

/- .-1 ,
,

,

, \' x -s

.(v,
....

,,

4 ,s',m.
, ,m ,,.s y,

" ' ? *

. . . -
- ,

.3. - 3
.. .

. .

: .. .
~,

, <3 ,. ~ -
, .,

P:.- x; V5B1.003S4
.. .; 3 0 - e

, ;$ m'\ .. -
- -

,. ,,
' - * '\.. ' y',

[ ~

_ f.- ..
*

_ ,.



,-
.

-. , , .

'
s ..

. .

.

U.S. NUCLEAR REGULATOF.Y CCSISSIC::
OFFICE OF I!;SPECTIC:; A::D E:.7CRCEME:7 1

lRECIO:: III

Report No. 050-329/78-20; 050-330/78-20

Subject: Censu=ers Power Company
' '

' Midland Nuclear Power Plant, Units 1 and 2
Midland, Michigan *

.
-

-

..s, -

''.
Settlement of the Diesel Generator Building *

*

Period of Investigation: December 11-13, 18-20, 1978 and January 4-5,
9-11, 22-25, February 23, March 5, 1979

/Wb%~w'Investigators: G. A. Phillip I'/% 7 7-

'

3 - l ') *[3E. . Callagh r.
,

I$.'|t:<
'

*

G. F. Maxwell . 7- / 4 - 7 Y
'
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-

Reviewed By: D. .' es,'C f 3 /f[7f,

Ensi ering Support Section 1 /
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Engineering Support Branch *
,.
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C. E.'Norelius 3[/4[77
,

*

,,
Assistant to the Director
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, REASON FCR INVESTICATION.

on Sep: ember 7, 1978, the licensee netified Region !!!. by telephone,
that the set:lement of the Diesel Genera:or Building and founda:1ons
experienced constituted a matter reportable under :he require =ents

.of 10 CTR 50.55(e). L'ritten in:eri= repor:s were subsequently sub=1::ed
by the licensee by letters dated Septe=ber 29 and Nove=ber 7, 1978.
An investigation was initiated to obtain information cor.cerning the'

circu= stances of this occurrence to determine whet.her: a breakdown
in the Quality Assurance program had occur' red; the occurrence had been.

properly reported; and, whe:her :he FSAR state =ents cere consisten: vi:5.the design and construction of the plant.,

.

.

Scope

This investigation was perfor=ed to obtain infor=ation relating :o
design and construction activities affecting the Diesel Generator

.

Building foundations and the activi:ies involved in the identifica-
tion and reporting of unusual settle =ent of the building. The , q i..
investigation censisted of.an'exa=ination of pertinent records and .

..

procedures and interviews;with personnel at the' Midland site, the ,
Consu=ers Power Company offices in Jackson, Michigan, ' nd the- Sechtela,

Power Corporation offices in Ann Arbor, Michigan.

.

SUMMARY OF FACTS;
.

,
. .

By letter dated Septe=ber 29, 1978, the'1'icensee submitted a report
as required by 10 CFR 50.55(e) concerning an unusal degree,of set:le

,
,

ment of the Diesel Generator Building (DGB). This reportJconfirmed-

-information provid;d during earlier telephone conversations on or,

about August 22 '1978, with the NRC Residanc Inspector and on Septe=ber 7,
1978, with the Region III office. This report was an interi= report and ~

'

'

was followed by-periodic interA= reports provicing additional infor=ations

concerning a~ctions 'being taken .to resolve the proble=. Further:tes:ing
and =eni:oring programs and an evaluation of :he resul:ing data have ,

.been undertaken by the licensee :o determine the.cause of :he settle =ent
'

('. and the adequacy of . the corrective ac:fon being taken. 'The resul:s of
these effor:s' vill be _sub=itted in a final raport to the NRC.

Information-obtained during this invas:!gation indicates: ('i) A lack .
of control and supervision of plant fill ic:ivities;cou:ributed to.-the~

inadequate compaccion of foundation e.ateriali- (2) ior tective actics-
-regarding noncenfor=ances related.ro plan; fill.vas insufficient.or.

.
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inadequate as evidenced by the repea:ed deviations from specification l

requirenen:s; (3) certain design bases'and construe: ion specifica: ices
related :o-founda: ion type, material proper:ies and co= pac:1en require' ,.
ments were not followed; (4) :here was 4 lack of clear direction and' , .

..
s

support between the contractors engineerin;; of fice and cons: rue:ica site
as vell as within :ne con:rac: ors eni;ineering of fice: and, (5) :he rSAF.-

contains inconsistent, incorrect and unsuppor:ed sta:e=ents vi:h respec: ,

to foundation type, soil properties and se :le=en: values. |

.
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.
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DETAILS
,

Persons Contseted
*

.

During this inves:ifation approxima:ely 50 individuals were contacted.
Twelve C?Co personnel which included corporate engineering and quali:y
assurance personnel as well as site =anage=ent, quality assurance and
quality control personnel. Thirty-two Bech:e1 personnel vere contac:ed.

,

These largely consisted of site engineering, quali:y assurance, quali:y I

control, survey and labor supervisors and personnel in' project engineering,
quality assurance and Geotech at the Ann Arbor, Michigan office. Ihree
individuals e= ployed by U.S. Testing Cc=pany were also interviewed.

.

Introduction
.

On Augus: 22, 1978, the licensee infor=ed the NRC Resident Inspector
at the Midland si:e that unusual settlement of :he Diesel Generator
Building (DGB) had been detected through :he stablished youndation
Data Survey Progra=. While the licensee regarded the matter as

.

serious it was not considered :o be repor:able under the provisions
of 10 CTR 50.55(e) until further data was obtained.

yollowing the acquisition of additional da:a fro = further surveys and
a core boring program which was initiated on August 25, 1978, the
licensee cencluded the =atter was repor:able and so telephonically
notified Region III on September 7, 1978. The no:ifica: ion was
f,ollowed up by a series of interi= repor:s the first of which was
sub=it:ed to Region III by letter da:ed Septa =ber 29, 1978. Subse-
quant interi= reports were transmitted by letters dated Nove=ber 7
1978 and January 5,1979. - -

, .

An inspection was conducted by Region III during the period October 24027,<
1978, to review the data then available; to observe the curren condi: ioni

'

of the structure; and, to review current activities. Infor=ation regarding
' the inspection is contained in NRC Inspection Report No. 50-329/78-12;
50-330/78-12.

.

!
On Dece=ber 3-4, 1978, a =eeting with NRR and Region III representatives v
was held at the Midland site to review the. status of the proble=, to
discuss open.ite=s identified in the afore=entioned inspection repor:

1 and possible corrective actions.

'Identification and Reportine of Diesel Cenerator Euildine Settle =en:

Surveys to er.:ablish a baseline elevation for the DGB'were'comple:ed
by Bechtel on May 9, 1978. As a result of :hese surveys, the Chief

''

of Survey' Parties noted wha: he considered :o be unusual settle =ent. he ,-

,

.
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indicated ths: fro = his experience he vould have expec:ed about 1/S" se::le-

ment. The July 22 da:a showed a differen:ial settle =en: between varicus
locations ranging frc= 1/t" to a maximum of 1 5/E". He prc=p:ly ins: rue:ed'

his survey personnel :o resurvey to de:er=ine whether :he data was a: cura:c.
The resurvey confir ed :he accuracy of the survey da:a. The Chief of Survey
Parties repor:ed :he survey results :o the Eech:e1 lead civil field engineer.

The lead civil field engineer said tha: in July 1975 :he settle =en:
of a pedestal in the DGB was no:ed fr== surveys and about a week la:er
a 1" discrepancy was noted when scribes on the DC3 vere being moved*

up. He said that at that ti=e he was uncer:ain as to whether actual
settlement had occurred, the survey was in error or the apparent
discrepancy was a cons:ruction error. He ins: rue:ed the Chief of Survey

Parties to check his survey results and to perfor= surveys = ore:'

frequently than the 60-day intervals required by the survey program
as a means'of deter =ining whether actual settlement had occurred and
whether settle =en: continued. -

The Field Project Engineer was also infor=ed of :he apparen: settlement
and concurred with the lead civil field engineer's actions. He said
he had toured the building at that ti=e and he saw no visible indications
of stress which could be expected when unusual settlement occurs.

.

1 The lead civil field engineer said the DGB was =enitored for about a
month. He ce= pared the a=ount of set:le=en: being experienced vi:h the
settle =ent values reflec:ed in Figure 2.5-48 of the FSAR and did not
consider it reportable until those values. vere exceeded. When the
settle =ent did exceed those values as indicated by survey data obtained
on about August 18, 1978, he prepared a nonconfor=ance report with
the assistance of QC personnel.

The July 22' survey data was tranr=itted by the si:e to the Bechtel
Project Engineering offico in Ann Arbor by a routine transmittal =e=o ',

dated July 26, 1978.- The data was received at Ann Arbor, processed-
,

through document control on August 9, 1978, and.vas routinely routed
to the Civil Engineering Group Supervisor. He sca:ed he did not reviev

*the data but placed a route slip on it indicating those =e=bers of his -'

group who should review it.
e

The engineer in the Civil Group, who had es:ablished the survey progra= .

and who was responsible for assuring it was being carried ou:, stated-

he reviewed the data and did not regard it as unusual. For that reason
he did not bring the matter to anyone's attentiop. but merely.ro'uted -
it to other personnel in the civil group. The engineer" responsible for
the DGB said he did not see the da:a before the se::lement proble= vas

identified by the #ield in a nonconformance report.

'

.
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With the issusnee of the nonce =for ance report, No. 1482, on August le,
1978, C?co was also informed of this conditicn. On or about August 21,
1978, the N?.C Resident Inspector was orally infor=ed of the =atter by
C?Co. It was indicated at that time that although C?Co regarded the
matter as serious, they did not consider it to be reportable under i

10 CTR 50.55(e).

Construction on the DG3 was placed on hold on August 23, 1978 and a
test boring program was initiated on August 25, 1978. After pre 11=-<

inary evaluation of soil boring dats, a Manage =ent Corrective Action
Report (MCAR), No. 24, was issued by Bechtel on Septe=ber 7, 1978.
The MCAR stated that based on a preliminary evaluation of the data,
the =atter was reportable under 10 CFR 50.55(e), 1, iii and Region III
was so notified by telephone on that date.,

The telephone notification was subsequently followed up by a letter
datid Septe=ber 29, 1978, from C?co enclosing a copy of MCAR 24 and

,

Interim Report 1 prepared by 3echtel.
,

On the basis of the above, it is concluded that in this instance the

licensee complied with the repor, ting require =ents of 10 C7R 50.55(e).

_ Review of pS AR/ TSAR Co==it=ents on Cc=cacted 7111 Material
dev a

/cc a b a "'In a previous NRC Inspection Report, No. 329/78-12;_330/78-12 an
[fapparent inconsistency was identified between FSAR Table h -'"
,. g

(Suc=ary of Foundations Supporting Seis=ic Category I and II Structures) ,,,,g _ jy,
Table 2.5-9 (Mini =um Compaction Criteria) and the site construction fgg

. drawing C-45 (Class I Fill Material Areas) regarding the type of foun-
dation caterial to be used for plant area fill. Table 2.5-14 identifies
the supporting soil materials for the Auxiliary Building D, E, F, and
G Radvaste Building.. Diesel Generator Building and Borated Water
Storage Tanks to be " controlled compacted cohesive fill." Table 2.5-97,

also indicates the soil type for " support of structures" to be clay.- '
...

Contrary to these FSAR coc=it=ents, drawing C-45 indicates Zone 2 ~

! (rendom fill) material, defined in Table 2.5-10 as "any r.aterial free .

of humus, organic or other deleterious material," is to be used with "no~,

restrictions on gradation." Boring samples substantiated that Zone 2
(random fill) material was in fact used. ,

,

t .

j During this investigation a review of docu=entation showed that the-

r co==it=ent to use cohesive soils was also cade in response to ?SAR
question 5.1.11 and submitted in PSAR Amend =ent.6,, dated December 12,

i 1969.-which states, " Soils above Elevation 605 vill be cohesive soils
~

L in an engineered backfill." This response also indicated that'certain
! class I components such as, e=ergency diesel generators, borated vater-

L storage tanks and associated. piping and electrical' conduit would be
'founded on this nacerial.,

I
.
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CPCo cuali:y assurance. issued a nonconfor=ance repor: QF-66, dated
Oc:ober 10, 1975, which stated that contrary to :he pSAR statemen:
(que:ed above) Specifica:Lon C-211 being impleren:ed at the site
required cohesionless (sand) nacerial to be used within 3 feet of the

' walls of the plant area structures. The corree:1ve ac: ion taken was
for Bechtel to issue SAR Change Notice No. 0097 which stated, "The FSA?
will clarify the use of cohesive and cohesionless soils for supper: of
Class 1 s:ructures." As noted above, the FSAR cables 2.5-14 and 2.5-9
once again stated that cohesive (clay) material was used for suppor: of
structures while the construction drawing continue,d to permi: the use
of random fill material.

'

I
..

This investigation included efforts to ascertain whether procedures'

were established and imple=ented for the preparation, control and review
of the technical criteria se: forth in the safety analysis report (S AR) .

This included the role of both Sech:e1 and CPCo in the review of the.

SAR. Bechtel had established control of the SAR in procedure MED
4.22 (Prepara: ion and Control of Saf ety Analysis Report Revision 1,
dated June 20, 1974). The SAR preparation and review flow chart requires
the Engineering Group Supervisor (EGS) to review the originator's draft
for technical accuracy and comoliance with the standard for=at guide.
Records indicated that Section 2.5.4 was origina:ed by the 3ech:e1 Geotech
group on January 3, 1977. -It was reviewed and approved for technical
accuracy by an engineer in the civil project group on April 29, 1977.
No technical inaccuracies were noted in the documentation. The Civil
EGS advised that he did not personally review Section 2.5.4

,

The designated engineer stated that in his review of the'section he
was pri=arily concerned wi:h the Auxiliary Building not the Diesel

,

Generator Building. He said the review of TSAR material was performed'

by members of a group set up for this purpose. Not all of the con:ent
was checked since they relied to some extent on the originator. The
author of Section 2.5.4 said he was not aware that changes regarding -

c>
fill material had occurred since the preparation of the PSAR. It was~

ascertained that Field Engineering did not review the FSAR prior to

its submittal.
.

A partial review of the FSAR revealed that although Figure 2.5-48 -'

indicates anticipated settlement of the Diesel Genera:or. Building y
during the life of the plan: to be on the order of 3 inches. See:ien .

3.8.5.5 (5:ructural Acceptance Criteria) contains the following sta:e-'

i - ment: " Settlements on shallow spread footings founded on co=pacted
fills are estimated to be on the order.of 1/2" or less."-

See: ion 3.8 was prepared by' Project Engineering. Geotech, who prepared
.

Section 2.5, said they were unaware of the presence of the.s: ate =ent
regarding 1/2" settlement in Section 3.8. The originator.of Section 3.8

.

.
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said :hst the abov'e s:s:ccen vas taken'frc= :he De=es and Meo e reper:4

subni::ed as part of the PSAR. Since :he PSAR did not shev an" e.ange
in this regard, he assured the ststenen: vas valid for inclusion 1: :he l

?S AR. He said there was no other basis :o support this s:::c=cn:.

CPCo also has an established procedure for :he review and final appreval
of the SAR by procedure K??M-13 dated June 23, 1976. Section 5.6 s:a:es
that "C?Co shall approve all final draf: se::1:ns of :he FSAR prier ::
final printing." Discussion with the responsible licensee represen:a--

tives for review of See: ion 2.5.4 indicated : hat a limited amount of
cross-reference verification of technical conten: of the FSAR is
performed by C?Co.

.

The CPCo Project Engineer in Jackson stated that the review of drawings
and specifications was an evner's preference kind of thing. No at:e:pt'

was cade to review all drawings and specifications since they did not
have the =anpower or expertise for that :ype of review. The staff
engineers of the various disciolines were asked to indicate the drawings
and specifications they vanced to review.

.

Regarding the review of the ISAR, he said tha: he had prepared a
me=orandum :o the staff engineers stating the procedure that would be
followed in performing the review. An examina: ion of this =emo, dated

July 28, 1976, showed that prime reviewers would perfor= a :echnical
review, resolve com=ents made by other reviewers and perfor= the C?co*

licensing review to assure ce=pliance with required FSAR for=at and
content. .

As portions of the FSAR vere received fro: Bech:el, CPCo'sen: co==ents ,

to Bechtel. Following this review, meetings be:veen Bech:e1 and C?co
were held to clearup any unresolved matters before each section das. . .

, _

' . ' * *released f,or printing. .A review of the files at C?Co relating t6* -

Section 2.5 and 3.8 showed that no com=ents were made concerning 'the'. M -
. -,

'

above inconsistent and incorrect content. The apparent incons is t'en't **

and incorrect statements were not identified during the review of the
TSAR prior to submittal and the review procedures did no: provide any .

mechanism to identify apparent inconsis:encies between sec: ions of :he
,

'

FSAR.

o
Based on the above, measures did not assure ths: design basis included.

in design drawings and specifications were translated into the license
application which resulted as an inconsis:ency be:veen the design drawings

,

and.the. TSAR. This is' considered an item of none: pliance.with 10 CTR 50,

Appendix B, Criterion III~as' identified in Appendix A. (329/78-20-01;*

; 330/78-20-01) - .

''
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Effect of Cround L'ater in plant Area Fill

Final plant grade vill be established at elevation 634 The nor=al
ground water was assumed te be at grcund surface prior to constructien,
approximately elevation 603. The surface of the water in the cocling
water pond vill be at a maximum of approximately elevation 627.

The Dames and Moore report on Foundation Investigation submitted with.

PSAR Amendment No. 1, dated February 3,1969, stated that, "The.

effect of raising the water level to elevation 625 in the reserveirs
vill cause the nor=al ground water level in the general plant area to
eventually rise to approximately elevation 625. However, a drainage
syste= will be provided to maintain the ground water level in the plant
fill at elevation 603."

*
.

A supplement to Dames and Moore report was submitted in ?SAR Amend =ent
No. 3, dated August 1}, 1969, which changed the above planning of a
drainage system to control the ground water. The supple =ent sta:es,
"The underdrainage system considered in the initial report has been
eliminated; consequently it is assumed tha: the ground water level in
the plant area vill rise concurrently to approximately elevation 625."

A Bechtel soils consultant theorized in a Dece=ber 4,1978, si:e meeting
that if soils beneath the diesel generater building had been ec= pac:ed
too dry of opti=u=, changes in moisture after place =ent could cause the
soils to settle significantly. Therefore, the total effect of the -

ground water being permitted to saturate the plant fill material is
undetermined at this time. An evaluation of this condition is under
review by the licensee. This ite= is considered unresolved. (329/78-
20-02; 330/78-20-02)

Review of Coccaction Raouirements for Plan $t Area Fill-

~
~

During the investigation a review of'the history of the co= pac: ion.

requirements was performed in order to determine whether the compaction
of the plant fill was implemented in compliance with the commi:=en:s in
the PSAR and in si:e construction specifications. -

s .
,

PSAR, Amendment 1,' dated February 3, 1969, presented the Dames and Meere y
report " Foundation Investigation and Preli=inary Exploratien for 3ctrov

| Materials." The reco= mended mini =um compaction criteria for support of
l critical structures is stated on page 15. It indicates 95% of =aximum

densit/ for " cohesive soils" as determined by. ASTM D-1557-66T and 100T'

for " granular soils." -

,

|
-

!. PSAR Amendmen: 3, dated Augus: 13,'1969,-included a supplement to the-

| Dames and Moore report entitled, " Foundation. Investigation and Preliminary

.

.

'
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Explora: ion for Sorrow Materials." Page 16 of this rep::: lists the
reco== ended'=ini=u= ce=paction cri:eria for sand soils and cohesive soils.
Tor.the fill =acerial for supper:ing s: rue:ures the =ini=u= co=pacticn is
85% rela:ive density for sand and 100% of =axi=un densi:7 for clay as
determined by ASTM D-695 modified to require 20,000 f:-lbs. of co= pac:ive,

energy (equivaler.: :o 95% of ASTM D-1557, Method D which provides 56,000
ft-lbs of compactive energy). Subsequent to :he filing of A=end=en: 3,
no a=end=ents were made to the PSAR to indica:e that the reco==enda:icas
con:ained in the Da=es and Moore repor: vould not be followed or would
be further =odified. .

Bechtel Specification C-210 Section 13.0 (Plant Area Backfill and
Ber: Backfill) indicates the co=paction require =ents for cohesive soil
(13.7.1) to be "not less than 95% of maximum densi:y as determined by
ASTM D-1557, Method D" and for cohesionless soils (sand) (13.7.2) to be
co=pacted "to not less than 80% relative densi:y as deter =ined by
ASTM D-2049."

A co=parison of the PSAR co==1:=an:s to the specification require =ents
shows that the compaction co==it=ents for cohesive soil (clay) were

'

translated into the construction specification i.e. 95% of =aximu=
density using ASTM D-1557, Method D (ce= pac:1ve energy of 56,000 f:-lbs).
However, the compaction co==1;=ent in the PSAR for cohesionless soil
(sand) was not the sa=e as in the construe:1on specification, i.e. S5%
relative density versus the 80% relative density, translated in the
construction specification.*

4
~

The co=paction require =ents actually i=plemented were as follows:

a. Cohesive soil (clay): 95% of =ax1=u= densi:y as determined by
the "Bechtel Modified Test," a co= pac:ive energy of 20,000 f:-lbs
was used insraad of 56,000 ft-lbs of co=pactive energy as ce==itted
to. in the PSAR and required by the construction specification C-210,,

Section 13.7.1.

b. Cohesionless soil (sand): 807 relative density as determined
by ASTM D-2049 was used instead of 857 as co==itted' to in the -

PSAR. However, this is consistent with construction specifi-'

cation C-210, See: ion 13.7.2. . .

4

*

The co=paction require =ents 1=ple=ented during construction of the plan:.
,

i area fill'between elevations 603 and 634 were, therefore,-less than
.

the co==it=ents =ade in the PSAR for cohesive and cohesionless fill
=aterial. In additon, the cohesive (clay) =aterial was also cor.pacted
to less than'that required by.the 3ech:e1 specification. (Specification
C-210, Section 13.7).

. ,
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A review-of' Specification C-210 (specifica: ion controlling ear:hus k
contract) beginning vich Revision 2, dated July 27, 1973, which was
issued for subcen::ac: showed tha: it contained conflic:ing sec: ions

relating :o the plan: area backfill compac: ion require =ents.

Section 13.7, Cc=pacticn Requiremen:s, from revision 2 to the latest
revision of specification C-210 consistently specified that the backfill-

in the plan: area shall be co=pacted to 95% of maxi =um densi:y as de:er-
mined by ASTM 1557, Method D.

,

Section 13.4, Testing plant Area Backfill, of specification C-210 con-
tained the statemen: that tests vould be performed as set forth in
Section 12.4.5, Laboratory Maxi =um Density and Optimu= Moisture Con:ent ,
which in turn specified a lesser standard, 20,000 foot-pounds per cubic
foot, which is co=monly referred to as the Bechtel Podified Proctor Density
Test (BMP). This is contrary to the requirements of Section 13.7.
Section 12 of the specifica: ion applies to Dike and Railroad E=bankmen:
Construction. .

It was also no:ed that this control inconsistency was reflected in the
applicable Midland QA Inspection Criteria, SC-1.10, Item 2.3(d) Compac: ion
which states " Backfill material for the specified cones has been co=pacted
to the required density as determined by Bech:e1 Modified proctor Me: hod"
and yet references C-210, See: ion 13.7 as the inspec: ion criteria.

The inconsistency in control is further indicated in Specification C-208
,

vhich defined the testing contrae: requiremen;s of subgrade materials,
Section 9.1 (Testing) required compaccion tests :o be in accordance vi h
ASTM D-1557 and only when directed was the 3MP co=paction criteria to be -

.

used. It was determined con:rary to this U.S. Testing was only orally
advised that the BMP was :he standard to be applied to the tests they
performed of plant area fill.

s
e

Through in:erviews and an examination of internal documen:s it was
ascertained that because of these inconsistencies, the question of

the applicable compaction standard for cohesive materials in the .

plant area was a recu ring one.s

The following.is a su==ary of the docu=enta: ion regarding the confusion , ,

of the compaction requirements for plan: area fill:

1. Letter 7220-C-210-77 da:ed June 10, 1974, (subcontrac:s to yield
Engineering) s:ates "there has been some confusion as :o the inter-
pretA3on of the following-item: 13.7 Comoaction Recuire=ent: all

backfill in the. plant area and berm shall be co=pacted to not less
than 951' of =axi=u= density as determined by modified Proc:or cethed*

-

-

.
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~~(ASTM 1557, Method D), with the excco: ten tha: 7enes 4 LA. 5. SA.
and 6 Materials need no soecial ec=cactive effort other :han as r-

described in Section 12.5.1 (e pnasis includec in specifica:icn).
Quality Con:rol questioned whether :he exception stated abeve +-

applies only to Zones 1, 4A, 5, SA, and 6 or did construction have m
:o abide by See: ion 12.8.1 for Zones 1 and 2. See: ion 12.S.1
clearly requires Zone 2 =aterial to be placed with a 50 ton rubber

_

tired roller vi:h a minimum of four roller passes per lift. QC's j--
interpretation was that the field needed ":o obtain 95% of =axi=ue *

density by the =odified Proctor =ethod (ASTM 1557, Method D), with 6
*

no restrictions as to the method used to obtain these results." -

2. Letter 7220-C-210-23, dated June 24, 1974, (field Engineering to
construction) responded to Ite= 1 above. It states, "We have |-_reviewed your June 10, 1974, IOM concernin'; co= pac:ive effo-- '

required on Zones 1 and 2 in the plant and ber= backfill arease -

We agree with your interpretation; i.e. a 95% of maxi =um densi:y
is the acceptance criteria, and the nu=ber of roller passes listed
in Paragraph 12.8.1 does not apply to plan and berm backfill. *'e.
feel the specification is now clear and no FCR is required."

_

;

@
' Letter BC3E-370, dated July .25, 1974, (field construe: ion to ?(.

project engineering) lists outstanding items requiring Proj ect s
Engineering's action. This includes the question, "Is the 95% <:
compaction required in the plant area to be 95% of Lechtel
Modified or 95% of ASTM-1557, Method D."

.
=

4. Letter BE3C-456, dated August 1, 1974', (Proj ect Engineering to.

Field Construe: ion) s:ates that Geotech is addressing the question
. posed in 3C3E-370 (Ice: 3 above).

'

5. Memorandum from Geotech to Bechtel Field, dated Septe=ber 18,
1974, responds to. the question raised in BC3E-370 (Item 3 :' above). It states, "It is our opinion that all the compac: ion
requirements that are needed for Zone II =aterial in the plant.
fill is as stated in 13.7 with the exception that 7ones 4, 4A,-

5, 5A, and 6 materials need no special co=pactive effort other -

than described in Section 12.8.1." Geotech rei: era:es the
specification require =end of 95% of ASTM 1557, Method D. This,

| vas confirmed with the Geotech personnel. 8
_
"

-.

* 6. Telecen da:ed September 9, 1974, from R. Grote (Tield Engineering) E

J' to kixford (Project Engineering) states, "I made an analogy (an
exaggeration admittedly'but applicable) that if the com' pac: ion
could be acheived with a; herd of =ules walking over the fill it
would be acceptable as long as it got the required 95% ce=paction.
Rixford agreed."

t
,
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7. Telecon Consu=ers to 5echtel Engineering da:ed Septc=ber 19, 1974,
expressed Consumers Power Cc=pany concern about what : hey fel: was
a lack of con:rol of ce=pacticn in the plan area fill. C?Ce
addressed the added responsibility this lack of control places
on the inspector. Eech:e1 told C?Co tha: 1: "was the inspec:cr's

~

job to =ake sure we ge: proper placemen:, compaction, e:c."

8. Telecen dated Septe=ber 18, 1974, by Bechtel Field Engineering to
Bechtel Project Engineering discussed compac: ion require =ents for
specification C-210. I: stated, "Ccmpaction. acceptance is based
on meeting an 'end product' requiremen:, i.e. 95% of =axi=u= densi:y
only. No method of achieving this 'end.produe:' is specified or
is required. Rixford fully agrees w1:h the above."

\
*

9. Telecen dated october 7,1977, from 3echtel Field Engineering to l
Bechtel Project Engineering states, "QA has asked for clarifica:ica '

of subject specification (C-210), Section 13 for plan area and berm
backfill. See: ion 13.4 for testing of ma:erials refers to Section
12.4 and therefore, requires the Bechtel Modified Proc:or Density
Test for Compaction of cohesive backfill. Section 13.7 for compac-
tion of the same materials refers to testing in accordance with ASTM
D-1557, Method D Proctor, without specific reference to Sechtel
Modification." 3echtel' Engineering responded to this question as
follows: "This apparen: conflic: is clarified by Specifica:1cn
C-208, Section 9.1.a, direc: ion to the testing subcen:rac:or, .

which calls for ASTM D 1557 test for these materials and also
allows Bechtel Field (the con:ractor) to call for the Sechtel
Modification of that test. Either methed is therefore accep:able
to project engineering."

.

10. Telecon dated October 7,1977, from Bech:e1 QA to Bechtel Project
Engineering questions, "Is the intent of Paragraph 13.7 of Speci-
fication C-210 that the test be run to the 'Bechtel' modified -

.
proctor test as is indicated in the FSAR Paragraph 2.5.4.5.3 and.

in response to NCR 88." Engineering's response was "yes."

Various in:erviews were held with Bechtel construction field engineers, ~

U. S. Testing-personnel and Sechtel Ann Arbor Geotech and Project
Engineering personnel to ascertain their understanding of the co=paction y

. requirements. Four predoeinant versions of the understood compaction
requirements were stated by varicus individuals within the Sechtel
organication. They are as follows:.

Specification C-210 required the contractor to performa.
compaction to the ASTM 1557, Method D, however, the testing
requirements would be perfor:ed to :he less stringen: "Bech:el
Modified Test Method."

..

. SB100397
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b. The required compac:fon and :e' sting was always unders: cod
to be based on the "Sechtel Modified Tes: Method."

c. The required compac: ion and :esting was always unders:ced to be
|
' based on the standard ASTM '!557, Me:hed D requirements,
i

d. A tacit unders:anding had been es:ablished to use the Eech:el
L Modified Method, but to exceed :his requiremen: by enough

to also satisfy the require =ent of ASTM 1557, Me: hod D.

It is apparent from the above four distine:1y different understandings,

of the compaction requirements, that the apparent confusion was no:
resolved. A member of the Bechtel QA staf f in Ann Arbor who had
previously been a QA Engineer a: the Midland site said that QA audits

! of QC inspec:fon criteria did not identify the above inconsistencies.

This failure to accomplish ac:ivities af fecting the quali:y of the plant
area fill in accordance with procedures is considered an item of, noncom-
pliance with 10 CFR 50, Appendix 3. Criterion V as iden:ified in Appendix A.
(329/78-20-03; 33,0/78-20-03)

Review of Moisture Control Recuirements for Plant Area Fill

Specification C-210, Section 13.6 (Moisture Control) requires moisture
control of the plant area fill material to ccnfor= :o Section 12.6.

The moisture control reghirement in Section 12.6.1 states, in part,4

" Zone 1, lA and 7 material which require mois:ure control, shall
be moi.sture conditioned in the borrow arcas," and that " water

content during compaction shall not be = ore :han two percentage points
belov' optimum moisture content and shall not be more than two percen-
tage points above optimum moisture content."

Contrary to the above, 'Bechtel QA ' identified in SD-40 da:ed July 22, "
,

1977, that "the field does not take moisture control tests prior _to
and during placement of the backfill, but rather rely on the moisture
results taken from the in-place soil density tests."

.

The following is a su= mary of the documentation that followed the
identifica: ion of the above deviation from specification C-210. .n ,

1. -Letter BC3E-1533R (dated August 15, 1977) field :o project engineering-
,

' states, "it was found : hat densities mee:ing specification require-s

ments could be attained, irrespective of the use of moisture
tests," and that " moisture tes:s were not used to control backfill

moisture." The field requested "that project engineering agree to
acceptance of backfill materials installed in the past, along with
the records : hereof,-irrespective of the use of'the moisture tes:s. "

.

t . ..

*
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2. Letter EEEC-1859 (dated Septe=ber '30,1977) responsed to the fields
request in 3CEE-1533R. Engineering s:a:es, "It should be no:ed
that it is ideal to control the = isture of backfill =a:erial a:
the borrow areas by conditioning" and tha: ":he precedure used ::
take moisture content tests af:er ::=pa :icn veuld not have direc:

,

impact on the quality of work." Engineering : hen agreed with :he
field request that " backfill placed prior to ecdification of :es:ing
methods to be accepted as is."

.

3. Telecon October 10,1977, (3echtel OA Site to' 3echtel Engineering,
Ann Arbor) indicated that, "there are no =ois:ure requirements at
the time of density testing, only density require =ent. The moisture
require =ent is prior to ec=paction."

.

4. Telecon Oc:ober 13, 1977, (3echtel Engineering to Sechtel OA Si:e)
changed what was indicated in the telecen on October 10, 1977,
(Ice: 3 above). Engineering then sta:ed, "The =ois:ure require-.

ment (+ 2 % o f op timu=) is =andatory and mus: be i=ple=ent ed at
the ti=e of placement and testing." This is centrary to wha: was
stated on October 10, 1977.

5. Letter BC3E-1669R (dated Nove=ber 18, 1977) once again is a
field reques: to Sechtel engineering requesting, "wri::en clari-j'
fication of the 2% tolerance on backfill =ois:ure content during
compaction."

6. Letter SE3C-1998 (dated December 15,'1977) prevides engineering's4

response to 3C3E-1669R requesting clarifica:ica of the =oisture
require =ent. Engineering stated, "The : isture con':ent of the soil
should be within 2% of opti=u= during place =ent and compac: ion.
However, this property of the soil is not necessarily a =easure of
-its adequacy after compaction."

:
4

7. Lett.er 0-1631 (dated December 21, 1977) closes OA Action Request
SD-40 (dated July 22, 1977) which first identified the =ois:ure
control deficiency. .

.

'
8. Telecon (dated April 7, 1978) frc= Field Engineering and Ouali:y

Control to Project Engineering once again requests the: "to clarify j

BE3C-1998" (Dece=ber 15, 1977). Ite 6 above. Two situatiens were.

| presented to engineering as follows: (a) The =oisture sa=ple

r taken from the borrow area at the start of the shift is accep:able,
" however, the moisture te'st taken in co'njunction with the- density

Itest fails while compaction was a:tained; and (b) The moisture
sa=ple taken from the borrow area at the s:ar: ef the shif: fails
and the material is conditioned to =ee: =cisture content required.

.

' /
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however, the cois:ure test later fails a: the : ice the passing
compac:fon tes: is taken. Engineering responded, "the above two
situatiens are acceptable as is." This response is contrary to
the direction previously given in telecen da:ed Oc:ober 13, 1977
(see Ice: 4 above).

9. Let:cr GLR-249 (April 16, 1978) is a Bechtel Site QA request
to Project Engineering to resolve :he coisture conten: si:uation
and "to provide clear direction for the control of moisture
content." QA recommends "one possible solution would be to
delete the requirement to control the moisture content and rely
on the compaction require =ent only for comple: ion of soils verk."

10. Le:ter SE3C-2286 (June 1, 1978) was Project Engineering's response
to CLR-249 (I:e= 9 above) . It states, " moisture content is not

necessarily a =casure of a soil's adequacy to ac: as a foundation
or backfill =aterial," and that " soil with the specified density
following compac:fon would not be rejected on the basis that its

! moisture content was not controlled in the borrow area."

Based on the reviews of documentation, moisture control had not been

,. implemented as the specification required. In addition, the =atter
had not been resolved for the period of time frc= the issuance of QA
Action Reques: SD-40 on July 22, 1977, until June, 1978, during which
time soils safety-related work continued.

According to the licensee, although =oisture control was not stridely
followed in accordance with specifica: ion require =ents, final densi:y
tests were used as a basis for acceptance of soil placement. .

,

As pointed out :o the licensee, coisture' control is a required control
point to assure attain ent of percent co=paction specified in specifi-

'cation C-210.,

This failure to assure that conditions adverse :o quality are pro =ptly
identified and corrected to preclude repeti:fon is considered an ite=
of noncompliance with 10 CTR 50, Appendix 3, Criterion XVI as identified -

in Appendix A. (329/78-20-04; 330/78-20-04)
/

Review of Suberade -preoaratien for Plant Area Fill

- Ihe Dames and Moore report on founda: ion investigation submitted with
PSAR Amendment 3, dated August 13,.1969, states, "the clay soils are
susceptible to loss of strength due to frost action, disturbance
and/or the_ presence of water.' If the construe: ion schedule requires
that foundation excavation be left open during :he vinter, it is
recce= ended that. excavation opera: ions be performed such that at-least

|

*
;

|
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31/2 feet of na: ural scil or similar cover renain in place over :he I

final subgrade or overlying the =ud ma:. This layer of protective
i material is necessary to prevent the sof:ening and disturbance of

subgrade soils due to frost action."- The license, indicated that
ins: ructions for vin:er protec:icn of founda:icn excavations were :rans-
=1::ed by ske:ch C-271.

i

L
The Dames and Moore report also stated, "If filling and backfilling

i operations are discontinued during parieds of cold weather, i: is
recommended tha: all frozen soils be recoved or re~coccacted prior :e

t,he resumption of operations."
*

;

I After review of the applicable sections of specification C-210 (i.e.
'

Sections 12.5.1, 12.10, 10.1 and-11) the inspec:or has determined :ha:

the Bec,htel. specification did not provide specific instrue: ions for
removal or rece=paction of frozen /thaved soils upon resu=ption of verk
af ter the vinter peried :o preclude the effec:s of frost ac: ion on the
compacted subgrade materials.

This failure to assure that regulatory co==it=en:s as specified in :he
license application are transla:ed into specification, drawings or
instructions is considered an item of nonce =pliance with 10 CFR 50,
Appendix 3 Criterion III. ~(329/78-20-05; 330/75-20-05)

Review of Nenconformance Recorts Identified fer plan: Area Fill

The following examples of nonconformance and audit reports regarding
the plant area fill vere reviewed relative to the cause of the noncen-
formance and the engineering evaluation and corrective action:

.

No. Nonconfor=ine-Condition , Engineerine Ivaluation

'

#(1) CPCo Tailure to perform inspec- "Use as is" based on,

QT-29 t' ion and testing of struc- samples :aken from stock-

(10/14/74). tural backfill (sand) pile.
delivered to jobsite 29 of

~30 day in Aug. and Sep:.
74. Bechtel QC not *

informed of deliveries. /

(2) CPCo lbisture control out of Accepted in place material
J' QT-52 tolerance of specifica- vi:h lov mois:ure.

(8/7/75) tion C-210, Section 13.6.
~

(3) CPCo Compac:icn :d'st had been - Failing tests were cleared

QT-68 calculated using incor- by subsequent passing
(10/17/75) rec: =aximum lab densi:y. tests.

Test recorded as passing -

was actually a failure.

i
#

. .
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.(4) Bechtel Material placed did not Engineering stated that

NCR 421 =ect moisture require- this ramp area is temp-

(5/5/76) ments. orary and would be recoved.
This was re=cved based. en ;

'

.

note added to FCE 421 en '

3/18/77.

Note: In the vicinity of this ramp a Geotech engineer deter-
mined the material to be " soft" and directed a test pit to be
dug for investigation in Septe=ber 1978 after the D. C. Bldg.
settlement was identified.

(5) CPCo Lift thickness exceeded M:cerial was removed and
QF-120 maxi =um of 4" in areas recompacted.

.

(9/21/76) not accessible to roller
. equipment. Insufficient

,

monitoring of placing
crews. Laborer fore =an ,

not-familiar with re-
quirements.

(6) _CPCo Inspection plan C-210-4,- Corrected inspection plan

QF-130 Rev. O, permits 12" lif e require =ents.
(10/18/76) thickness for areas in-

accessible to rollers
caused by "misinterpre-
tation of specification'

requirements. Spec. per- .

mitted 4" lift thickness. ,

(7) CPCo Failure to perfor= inspec- Engineering accepted the
QF-147 tion ,and testing of struc- material in place "use

(2/2/77) tural backfill (sand) on as is." e
, 12/1/76, 12/14/76 and-

.

1/11/77 (same as QF-29-
dated 10/14/74) material

.

lacked gradation test
requirements.

# *

. (8) CPCo Moisture control out-of- Engineering accepted
QF-172 tolerance and ce=paction materials.

(7/8/77) criteria not cet.

(9) CPCo Gradation requirements ' Engineering accepted
QF-174 for Zone 1 materials not . materials.

_ (7/15/77) met.

o.

*
. '
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(10) .CPCo Moisture content not met; Issued Sechtel NCR's No.
QF-199 compaction require =ents 1004 and 1005: No. 1004

(11/4/77) for cohesive and' cohesion- still open; No. 1005

less soil not met. Mater- " accepted as is.".

ials had been accep'ted
'

using incorrect testing
data. .

(11) CPC, Gradation requirement not Engineering " accepted
..

QF-203 met yet materials accepted. as is."
,

.

(11/22/77)-

(12) CPCo Moisture content require . Bechtel QC to informi

Audit ments not met; test fre- Lore =an directing soils ." '

F-77-21 quency not met, work of requirements.. ' '';--

(5/77 &
-

. ,,* " . ,'

6/77) -

(13) . CPCo Compaction requirement for Project Engineering to

Audit both cohesive and cohesion- justify the materials

F-77-32 less materials not met; these failing tests-

(10/3/77) moisture requirements not represent. NCR QT-195
met; tests had been accept- still open.
ed yet failed requirements.

"

(14) Bechtel Same deficiency as NCR 698. Accepted, "use as is." .

NCR 686*

(2/1/77) -

.

(15) Bechtel Structural' backfill (sand) Engineering accepted
NCR 698 was delivered without "use as is."

-

(2/9/77) acceptance tests on Oct..

26, 29, Nov. 12, 1976 and "*

.,
Jan. 11, 12, 1977.

-

(16) Bechtel Moisture content require- " Accepted as is" based on
NCR 1005 ments not met. density test only. .

(10/26/77) -

'
:-

.

Based on a review of the above nonconformance and audit reports corree-
tive action regarding nonconformances related to plant fill was insuffi-
cient or inadequate as evidenced Jby the repea ed deviations from speci-
fication requirements.

I

- - ,

.

This failure to assure.that the cause of conditions adverse to. quality
cre identified and that adequate corrective action be taken to preclude

.

.

.

h

.
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repetition is considered an ite= of noncompliance vi:h 10 CFR 50, Appendix 3,
Criterion XVI as identified in Appendix A. (329/7S-20-06; 330/70-20-06)

Review of Calcule:icns of Settlement'for plant Area

A review of the settlemen: calculations for the structures in the
plant area was performed curing a visit to the 3echtel, Ann Arbor
Engineering office. Specific attention was given :o strue:ures

.

founded on plant area " compacted fill." The following specific
' findings were made:

1. TS AR, Section 3.8.4.1.2 ' (Diesel Generator Building) indicates.

the foundation of the DG3 to be con:inuous. footings with inde-

pendent pedestals for each of the Diesel Genera: ors. Contrary
to the structural arrangement described in the FSAR, the settle-
ment calculations for the DC3 vere performed on the premise that
the building and equipment loads would be unifor=ly distributed
to the foundation material by a 154' x 70' foundation mat. The
settlement calculations were performed between August 1976 and
October 1976 by Bechtel Geotech Division.

Discussion with the Geo:ech Engineer who performed the settlement
calculations indicated that he had no: been informed of the
design change of the foundation un:11 late August 1978 when the
excessive set:lements of the DG3 and pedestal became apparent.

2. FSAR Tigure 2.5-47 indicates the load intensity for the DG3 to be

,
4 KSF (4000 lbs. per sq. f t.); however, the settle = ant calculations

*'

reviewed indicate a uniform lead of 3 KSF (3000 PSF). This appears
i' to be a conflict between the FSAR and. settlement calculations.

3. The settlement calculations for the borated water stor.ge tanks
were performed assuming a 54' diameter circular foundation mat. -

,
with an assumed uniform load of 2500 PSF. Ins:ead, the tanks.

'

are supported on a continuous circular spread footing and compacted
structural backfi11 as detailed on the construction drawings. The

.

Geotech engineer was also not made aware of the revised founda: ion
detail. -

. .

et

'FSAR' Figure 2.5-48 (Estimated Ultimate Settle =ents) indicates the
anticipated ul:imate se:tle=ent for Unit 1 and 2 plan: structures. The

#' values indicated for the_ Diesel Generator Building and Sorated Water
~ '

/ Storage; Tanks are the values developed assuming uniformly. distributed
loads founded on mat foundations as vac indica:ed in the settlement
calculations reviewed.even theugh the actual design and construction
u:ilizes spread footings. The.FSAR does not indicate the foundation !

.

|
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type assu=ed in the settle =ent calculations and therefore the values in
the FSAR figure appear to represent the settlenents esti=sted for the
as-constructed spread footir.g foundation. -

i

4. During a' review of the settlement calculations, it was observed
that the coepression index (C ) fer the compacted fill between

celevatiens 603 and 634 in the plant area was assumed to be 0.001
(esti=ste based on experience) . TSAR Section 2.5.4.10.3.3'

(Soil Parameters) indicates the soil compressibility parameters-

used in the settle =ent calculation are presented in Table 2.5-16.
This table indicates that for the plant fill * elevations 603 to"

-

( 34, the compression index used was 0.003. Contrary to the FSAR
value, 0 001 was used in the settlement calculations reviewed.
This value is directly used to determine the esti=ated ultimate -

settle =ent of structure supported by plant fill caterial.
i;

Based on the above examples, measures did not assure that specific
design bases, included in design docu=ents, were translated into the-

license ~ application resulting in inconsistencies between design docu-
ments and the FSAR. This is considered an ite= of nonce pliance with
10 CFR 50, Appendix B, Criterion III as identified in Appendix A.
(329/78-20-07; 330/78-20-07).j.

Discussions with C?Co personnel responsible for the technical review
and for=at indicated that a ce=parison between the design docu=ents
and TSAR had not been performed. Likewise, Bechtel personnel indi-
cated that a detailed comparison for the technical accuracy of design
documents to the FSAR state =ents had not been perfor=ed; instead
reliance was placed on the originator's input. -

According to the Civil Engineering G.roup ' Supervisor, a cat foundation
was considered for the DGB only during the. conceptual stage. All

' drawings generated show a spread footing foundation. The supervisor -

, stated that the Geotech engineer apparently based his calculations ono

the conceptual stage infor=ation. He went on to say-that an individual
.

in Geotech was responsible for checking the calculations and the first
thing he is supposed to do is determine that the basis for the calcu-
lations is correct. He~said that apparently this was not done. -

e

Review of Settle =ent of Administration Buildine Footines

During the investigation, it was disclosed that the Administratien '
Building at the Midland Site had experienced excessive settlement of

,

L
the foundation footings. Although the-Administration Su11 ding is'a
non-safety-related structure,-it is supported by plant area fill'
material compacted and tested to the sa=e requirements as material

. ,

i
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supporting safety-related structures and :herefore pertinen:
se::lemen:s being experienced by the Diesel Generator Suilding.curren:

of the Adnini-The following are the events relating to :he se :lement
s::ation Suilding footings.

During the end of August, 1977, a Bech:el field engineer observed a gap
between a slab and the grade beam of the Adminis: ration Suilding. On

August 23, 1977, a survey was taken of the set lement. Tne results
indica:ed that the footings supper:ing the grade bear had experienced
settlement ranging from 1.32" (nor:h side) to 3.48" (south side). *

This settlement took place between July 1977, and.the end of August
1977. The footings were supported by " random fill" (Zone 2 material).

The concre:e foo:ings on the order of 7' 6" by 7' 6" by I' 9" deep
were removed along with the grade beam. The random fill material was
also removed. According to U. S. Testing personnel, it was observed
during excavation of the fill material tha: there were voids of 1/4"
to 2" or 3" within the fill and these were associa':ed with large lu=ps
of unbroken clay measuring up to 3 feet in dia=e:er.

.

The Civil Field Engineer assigned responsibility for plant fill work
said that, although he was no soils exper:, it was his opinion that :he
problem was caused by the presence of pockets of va:er due to drainage
from the steam. tunnel. The Lead Civil Field Engineer also indicated
a drainage problem caused the Administration Building foo:ings set:le-

They were, however, unclear as to how the water pockets werement.
formed, i.e. whether they were formed as the fill was being placed or.

how they could develop after tne fill was compacted.
~

.

The excavated fill was replaced with concrete and the design of *
individual foo:ings was changed to a con:inuous spr.ead footing
design for support of the building.

.

As a result of the settle =*ent of the Administration Building footings*
a total of seven borings were taken of which five were in the Admini-
stration Suilding area, one in the Evaporator Building area and one
south of the Diesel Ggnerator Building. In the Ad=inistra:1on Building

area the foundation material vas found to be " soft" vi:h " spongy char- ,

acteristics." The two other borings did not indicate unusual ma:erial'
''

properties in that the blow counts were. reasonable. These borings were
-

taken in September 1977.

The licensee indicated.: hat reports from 3echtel concluded that the-

primary cause of the settlement in :he Ad=inistration Suilding area
was insufficien: coepaction of the fill. Sechtel.also concluded tha:
" deviations from specific compaction requirements was :he result of

r.

.

*
*

. .
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repeated erreneous selec:icn of co= pac: ion standard," 1.e. the incorrec:
opti=u= =oisture-density curve was used for the soil raterial being
compacted. In effect, the moisture-density curve was erroneously assu=ed
to represen: :he soil being used and therefore scil was co= pac:cd to less
than =axi=u= densi:y.

Bechtel personnel, including the Civil Group Supervisor, Project
Engineering, the Field Project Engineer, the Lead Civil Field F.ngineer,
and the Chief Civil QC Inspector, all stated tha: the Administration
Building footing settlement was regarded as a loca,lized problem. The

question as to the adequacy of the entire 'lan: area fill did not arisep

even though the following si=ilarities exis:ed between the Ad=inis::a:1on
Building area and rest of plant fill; (a) s,ame soil specification applied,
(2) same material (random fill) was used and (3) sa=e con:rol procedures,

and selection of laboratory compaction standards was used. The Diesel
Generator Building area required even = ore fill than other safety-related
structures since its base is located at a higher elevation than the
others.

Review of Interface Between Diesel Generator Buildine Foundation and
Electrical Duct Banks

.

A review of the design interface between the electrical.and civil see:icns
of the Bechtel organization was perfor=ed to determine whether the

. ,

design accounted for the interaction of the electrical duct banks and
;- spread footings on the dif ferential settlement of the northside of :he ,

DGB. It was determined that the electrical and civil groups made
accommodations in the design to permi: settlement of the spread footings
around the electrical duct banks by including a styrofoam " bond breaker"
around the duct benks. Both electrical and civil groups rev'iewed and
approved electrical Drawing E-502 which includes' the appropriate detail.

,

"-However, 3echtel Drawing C-45 which identifies Class I fill material,
areas permits.the use of Zone 2 (random' fill) which includes "any- '

material free of humus, organic or other deleterious ~eaterial." This,
in effect, does not' preclude the use of concrete around the electrical
duct banks beneath the spread footings. Due -to :he dif ficulty in co=-

"

pacting, Bechtel elected to. replace the soil material with concrete.
Letter from project engineering to field construe: ion, dated Dece=ber 27,.,
1974, s:ates, " lean concrete backfill is considered accep:able for
replacement of Zone 1 and 2." The instruction is censidered inadequate,,

*

in tha:,'the concrete placed around the duct banks restricted the
settle =ent on the north side of the D03 where electrical duct banks
anter through the footing. This contributed to the excessive differ-
ential settlement in the Norti-South direction across the building.

-

.

4
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This failure :o prescribe adequate instructions for ac:ivi:ics affe::ing
the quality of' safe:y-rela:cd strue:ures is considered an item of noncor-
pliance with 10 CFR 50, Appendix 3, Criterion V as identified in Appendix
A. (329/75-20-07; 330/78-20-07)2

'

Review ef Soils Placenent and Inseec:fon Activities fer plan: Area ~ill
;

A subcontractor, Canonie Construction Company, Sou:h Haven, Michigan,
:he Midland si:e.performed the major portion of the earthwork at the cooling pondAlthough Canonie was primarily engaged to construe: ,

Bechtel,dike, they also performed most of the plant area fill work.
however, also performed plant fill work prior to and after Canonie left
the site in =id-Oc:ober 1977. The last Canonie daily QA/QC fill
placement report is da:ed October 16, 1977.

-

,

. According to Canonie QA/QC records the first fill in the DG3 area wasNo further fill wasplaced in late October and early Nove=ber 1975.
placed i. the area un:11 July 1976. After that :i=e, fill work in :he
area was interspersed with soils work in other areas.

.

While it would be difficult to identify the soil work performed by
Bechtel versus that performed by Canonie, records reviewed indicated.

of 1976that most of the 3echtel work was done during :he lat:er par:
h 1977 and 1978. Although most of the 3echtel workand continued throu3

related :o placing sand around piping and ducts after they were laid
'

and placing sand adjacen: to walls, some motori:ed work compacting clayi

fill was also done by Bechtel.
. .

Regarding the plant fill work performed by Bechtel, CPCo Audit Report
No. F-77-21 dated June 10, 1977, identified a nu=ber of deficiencies ,

which reco== ended the corrective action to be as follows: (1) "the
foremen directing the soils work should be ins:ructed as to the

t- limits" and (2) "the foreman directing the -

| required =oisture conten
soils work should be instructed as to the correct test frequency

|

|-
require =ents." Interviews wi:h two such Bech:e1 foremen confir=ed the

-

! fact that they were directing soil operations. They indicated they
received their instruction regarding lift thicknesses and testing

. require 7.ents verbally from field engineering through a general fore =an.
-

'

'

f Bechtel design criteria C-501 (Page 8) and PSAR A=end=ent No. 3 (Dames
and Moore Repor:, Page 16) states that, " Filling operations shculd be
performed under the continuous technical supervision of a. qualified
soils engineer who would perfor= in-place densityitests'in the co=pacted
fill to verify that all materials are placed and. compacted in accordance

= + .

with the reco== ended criteria."
.

.

.
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Based en the above, the soils activities were no: acco$plished under the
continuous technical supervision in accordance with Sechtel design cri-
teria. This failure to provide a qualified soils engineer to perfor=
technical supervision for activi:ics affec:ing quali:y as required by
specifications and the PSA?. is considered an i:e= of conconpliance vi:h
10 CFR 50, Appendix 3, Cri:erion V. (329/7*-20-05; 330/78-20-03)

The foremen indicated that 3echtel Field Engineers and QC inspectors were
rarely in the areas where soils activi ies were going on. The fore =en

decided when and where tests were taken. The loca:fons of tests were
approximated by pacing or visually estima:ing dis:ances fro = columns
or building valls. Lift thicknesses were determined visually, usually
withou: the use of grade s:akes.

Soils testing services are provided by U. S. Tes:ing Co=pany based on
the requirenants of Specification C-208. The two U. S. Testing tech-

nicians who said they performed an esti=ated 90*4 of the soil tes:ing
during thc years 1975-77 indicated that : hey rarely saw a Bechtel field
engineer or QC inspector in the areas where plant fill ac:ivities were'

going on. One technician said he could recall only one occasion when
a QC inspector was present when he took an in-place density test. The

other technician esti=ated he had contact with a QC inspector in the
field about once a =onth. A Bechtel QC inspector, however, was assigned
to the testing laboratory on a full-time basis. - .

;

U.S. Testing personnel s:ated that erroneous test locations were a
|

|
chronic proble: regarding the 3echtel placed fill. The location of
a test was usually given at the time of the test by a labor foreman
or a laborer if the fore =an wasn't there. So=etimes, hevever, a foreman
was not fa=iliar with the area in which he was working and the location

', was not provided until someti=e after the test. It beca=e necessary on,

occasion to withhold test results as a means of ge: ting the test loca: ion.
Test elevations were' approximated sequentially. -

,

.

The technicians further advised that rarely did a 3echtel QC inspector
reque,st a test. Normally, labor fore =en requested the=. On occasien

-

a technician passing through an area would be asked by a foreman if -

a test should be taken. Upon completion of in-place tests, the'results
were usually co==unicated to the fore =an directing :he work. Tes: ,

failures were also reported by telephone to QC or Field Engineering. A

weekly report of tes: vas provided to Bechtel QC and Field Engineering
,

>

who~ reviewed any :est failures and resolved the.=. I
,

U. S. Testing personnel advised that they were requested to take tests
: of clay fill whilt it was raining and in order to do so, plastic was

held over the= to protect : heir equip =ent while the test was =ade.
-

Even.though it was raining, the fill placemen: verk was not stopped en

i
.

:.
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A Bechtel foreman confirmed that densi:y tests were en
,

some occasions. While this is not contrary to :heoccasion taken while it was raining.is contrary to standard practice.specifica: ion instrue:icns, it
U. S. Testing personnel indicated that when ceisture was added, the

include blending the material which resulted inprocedure did not is commonly accepted good paretice :o disc the fillmushy sez=s. It
dd needed moisture. A Bechtel foreman- af ter spraying it with water to a

stated that if moisture was needed they compac:ed 6" then sprinkled i:
,

and then added another 6". 1*

The field engineer who was assigned responsibility for plant fill work
spend full time on soils work since he also hadstated he did not -

responsibility for two structures, the steam tunnel and general yard
to the area where fill work waswork. He said he tried to get out

being done once a day. Some times he did and sometimes he did not.
-

,

He indicated it was his impression that the QC_Inspec:or responsible
for the soils work on the day shift visited those work areas once or

He confirmed that only oral instructions were furnished
4 ' rvice a week.

to the foremen whom he felt were conscientious.
The main proble= he

thickness.experienced with the foreman was maintairing proper lift
fill workThe QC inspector who was primarily" responsible for the plant

is no longer employed by Bechtel. The QC inspector who was responsible
for the plant fill verk on the night shift stated that he tried to devo:ej

to the plant , fill activities. He indicated that'

about one hour a night
1976-1977 there was much ' emphasis being placed on cadwelding andduring

rebar work and it was necessary to spend the majority of his time on .

*

He maintained that he did have fairly frequent contacts;

those activities.
with the technicians who performed the in-place _ density tests, par:ic- ,

! ularly when test failures occurred. He indicated it was his impression
that the labor foremen were directing fill placemen: adequately.,

.,

Review of Inspection Procedures
.

The following procedures which are relative to backfill operations
at Midland Units 1 and 2 between August 1974 through December 1977 .

veta reviewed. '
Bechtel Master Project QC Instruction.for Co= pac:ed Backfill -
C-1.02 was issued for~ construction October 18, 1976, and it isa.

'

presently'the current ins:ruction which is used by-Bechtel QClevel(when Bechtel is the inspection agency, providing firs:
inspec: ions during backfill operations). . Fur:her, this instruc-
tion was used by Bechtel.QC when moni:oring the activities of -|

t ,

'

:

-
.

t

.
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other inspection agencies (Canonie) when such agenciec were
perforning the firs: level inspec: ions of backfill opers: ions
during the tiec periods of October 18, 1976, until June 25, 1977.

b. Bechtel Quali:y Con:rol Mas:er Inspection plan for Plant ?cund:: ice
Excavation and Cooling Pond Dikes (Plan: Area 3ackfill and Ser:
Backfill) - Procedure No. C-210-4 was the instru::Lon utili:ed by
Bechtel QC when nonitoring the activities of other inspection
agencies that were providing the first level inspections of back-
fill operatiens (this ins:ruction was u:ilize,d during :1:e perieds
prior to Oc:ober 18, 1976).

Bechtel Quality Control Master Inspection Plan for ' Structuralc. '

Backfill Placement - No. C-211-1 is an instruction utilized by
Bechtel QC when perfor=ing first level inspection of backfill
activities prior to October IS, 1976.

Bechtel Procedure C-1.02, listed above, was written as a replacemen
for both Procedures C-210-4 and C-211-1. The inspection activi:tes
which were delineated in Procedures C-210-4 and C-211-1 vere co= pared
with those described in Procedure C-1.02. The following are some of'
those activities which were co= pared:

.

Inspection Code for--
Activities / Task Descriction C-210-4 C-211-1 C-1.02,

~
*

Backfill Material

(*) 1. Free of brush, roots, sod, I S(v)
snow, ice or frozen soil. .

-

(*) 2. Material =oisture conditioned 'S I S (V)
-

to required moisture content.* ,

,
.

.

3. Structural backfill used I

with 3" of plant structure,

shall be cohesionless and
'

free-draining. ,
'

n

(*) 4 Material not placed upon I S(V)

fro:en surface.
.

5. Foundation approved prior to H H R/H.

backfill placement. ,

*

I I(V)
f, 6. Prior to star: bf work, area

free of debris, trash and
| unsuitable caterial.'

.

.

-

.
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Comese: ion F.eeuirements ,

,

1. Cohesionless caterial com- S (S S(V)

pacted not less than 207. s s.
- -

- .

,

i

relative density.

11 - t -S S(V)
(*) 2. Cohesive =atcrial compacted

~''~

to not less than c5% cax. v
-

density. ;
s

-
,

~ *

(*) 3. Zones 1, 1A, 2 and 3 eaterial W I S(V)

in unco pacted li!ts doc ex- !
ceeding 12"; areas not access- x,

'

.. *
*

ible to roller, equipment the- -

material placed in uncompacted,' s

lifts no exceeding I.".
~

,

. .

N -
'

.

Material Testing ._ ss
-

p
. y,

.

1. Verifytestingjndtestresults, - s
s .,

are as per engineering requirerents. ' .

.J 'S S '., S(V)''

a. Materials ,

~ s.-

%,. ,

b. Moisture m. S S S(V)
,

,

- ,

S S(V) -S', ,S
'

c. Compaction , ,
-

.T ;,
' ' ,

2. Review lab test report'verifyinst '?-

.

' es ? s - s',

,

-Proper test method,'',,. R R, R
Na. ', s,.

-
*

* R. Rb. Proper test. frequency. *-
, ;\ (

*
,..

, Ts .
x . m ,

7 R' .R'

-c. Technical adequacy. V( N; ;s.
,_, - y-

i , -

t

,

1

I - Inspection point, 5
'- ;

~, s

N'
H - Hold point ', *

s
-

s.

W - Witness poinc _ _ L
~ '~ - '

,. "\. s -

g,

\s. nx i
' '%S - Surveillance (V)N' visual ; ..

? (.tq ;, 4 -R - Review records s - wNy m , %..

Those activities identified by,an\ gQ)-'asteriskindicateUns;sie,c, tion require-
e,.~ ,

.

' -

ments which have been relaxed f rom,x:he ' riginal proceWra.I's. ras.uirenents.
%

o
i. N

l y's N ... -
s_

- s i .. 3* . . a. .x <-

siIt is considered that the-felaxation of;~ actions ~ relating-co.ct.e con br-
mation that soils.placenenci adtivities were conducted a :;ord%g to' ,

,$ Nys~ , ,

,. x: \c. -
.

, s. r4 '

x
,s

, 1*
..33 ;;

C st*% v.

's .%-'

' \ *O
(N j k; ..

,
, , . , ,,

'
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specifica: ions centributed to inadequate compaction of foundacion and fill
.

material an'd :he increase incidence of devia:icns frc= specifica:fons
regarding lift thickness, coisture control and frecuency of testing.

This failure to provide adequate inspection of ac:ivi:1es affecting quality
is considered an 1:em of noncompliance vi:5 10 CFR 50, Appendix S, Criterien
X. (392/78-20-09; 330/78-20-09)

.

Exit Meetings

Members of the NRC staf f met with Consumers Power -Company and Bech:el.

Corporation at the NRC Region III office on February 23, 1979 to present
Thatthe scope, purpose, and preliminary findings of the investigation.

meeting was subsequently folleved by a second meeting held on March 5,
1979, during which Consumers Power Company responded to the preliminary
investigation findings. The documents used during these meetings were
transmit:ed to Consumers Power Company by NRC letter dated March 15, 1979.
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'
'

,, . bec: A. Almuti,~
'

' v .- Bechtel Associates Professional Corporation S ^fifi-

*

q. .;cnnson

777 Eas: Eisenhower Parkway W. Jones*
.. .

Ann Arbor, Micnigan J.F. Newgen ;.

ue.. ace s P O. Scx 1C00. Ann ArOcr. Mic.%;&n 48105 L. Schol
K. Wiedner 1-

TE72 COPY
CChTIDENTI/J., Com Los- -

.

BLC- 7675 ' ''

.
-

.

Consu= ra Power Company
'

? June 5, 1979. .

3500 E. Millar Road * *

'

Post Office Eos 1963 '.-
. . .

'

Hidicnd, Michigan 48640 -

, ,

Attention: Mr. T.C.Cooka .

Project Superintendent '. -

' ' Subject: Consumers Power Company.

>,v . Midland Plant - Job 7220- --

*

Additional Consultants~- -
- - -

,

* File: 0270, C-2645, C-88,-

, ,
' ~

C-91, C-94, C-95'-
-

'' ~t
' "'

. Reference: BLC-7545' dated 5/3/79..-
,

-
t .. .. .

~, .
, .. .

Gentlemen: -
,' .''

' .; ,7 . ?
''- -

- . .
, . .

- - i , ,.., . .: . , , ,, .

This letter is to inform you of our proposed course of action to dewater,;

i underpin, pila drivo, and pressure grout in and around areas where
incufficiently compacted backfill material is placed. The information
in this 1cteer'is consistent with the outcome of the meeting held in Ann
Arbor'on Hay 11, 1979. . r ., -.

,

Devataring (7220-C-88). - The specification for dewatering the plant area
whera escavstion is to take place is presently being coordinated within
Bechtel. Upen conpletion, it will be issued for bids. We seek your
directics on this subcontract to be negotiated sole source with Loughney;

'

Dewatering Inc. of 2280 Grand Avenue, Baldwin, New York, based on short
,lead tina availabla and areisfactory experience on previous work. The

estinated order-of-magnitude cost for this subcontract is $500,000.
|.

1.

Underpinning (7220-C-95) . The specification for underpinning under the l

( ausilicry building electr1 cal penetration area and excavation under the
faciuster vcive pits is presently being written. Upon completion, it
will bo is.,uod for bids. Our proposed bidders for this subcontract are
as follova: , , - -

~ .
, . .' '

' '' .
- - . . .r i,!. i - - '

Spencer, White & Prentice ' au K 0 5 1979- )
. -

. . . .
.P.O. Box 1785

. :- [- . +.1 , " |
.

South Backensack, NJ 07606 C*"'
' '

, .
*

AST. C)3J'18 1 '' |i

i Mergentime Corporation' ' ' ' *'" U ' '. ~
-

| Barties Corner Road . ELC W !. a I

.

. '-

Box 662
'

uc. n - .o !- I
-

l- Flemington, NJ 08822 V: v-
*

" , . . '-

( : .,
: s

-.

| U .I.,00.% 2 ..

#--|.(.<- --"
, .

, ,

'
- "-

_

u 7.r.ao-/ _.

.
.

.
,
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-
. . , '..

'

b 7 , - .-T ' ' Consuaechtelcessociates Professional Corporation
.

BLC- 7675 .

'

.
- Page 2 I

.

'
... . . . . - " .

.

'. ' The acti=ated order-of cc3nitude cost for this subcontract is $3,250,000..

'

Chemicci Groutin: (7220-C-91) - The specification for pressure grouting
f. . - - under the railroad b y cnd tha northuest corner of the diesel generator

', building is procently bei:3 revic;cd. Upon completion, it will be
issued for bids. Our propocod hidders for this subcontract are as.-

. ~. gay,, - -: - , ~ . ,
* * * *

... . . .
~

J
~

Ecywcrd Baker - s
'.

. ,

'. ,

1845 Mayfield F.oad
. |

-

.- Odenton, I:D 21113-
* -

.. . : ,
. .

.,. . . , . .- -

* , .

Chem Grout Inc.
-

.

' . ' , P.O. Don 1140
. ,-

, -
.

,|,- LaGrange Park. IL 60525 ,

- --
'

t.

.
.g:, - -

The estimated order-of-nr.;nitude cost for this work including equipment, ... .

',.' 4 ,materisis, and inbor in $1,500,000.-

.,
.-

e. . .
.., -- :- .. .

'' Pile Driving (7220-C-94) - The specification for pile driving to support , ,.
''
-

,

,"'e the service racer pump structura pinced on the fill is presently being
*a reviewed. It is prepoced that the piling work, including the test pile,..

. . be an add-cn item to the pilin 3 s,ubcontract which is to be issued for.

T', '1,, ' | ' the pipe brid e to Dow Chc=leni Co. The order-of-magnitudo estimated
.

0.

cost of this subcontreet itcs is $100,000.,"*

,. -

' $ - All of 'the cenpcnico that we have rece== tended to bid are competent in
*

y ,' i ' performing the verk in their respective areas. In addition, the schedule,

r, ' f 4 of the correctiva actions n.akes it very desirable to limit the number
~

,.;'c of bidders to those kne m to be qualified for this work. We will send
*/, copies of tho :pecificction to you for review and comments concurrent-

,.

. with issuance of the specificction for bids. If you have any comments,
'..

i " they will be racolved prior to evard of the contract.-

,

-.
. .

.We request ycur approval and coc ents on the proposed bidders on or
befora. June 8, 1979.. '

-
.

very truly yours,
-

;,. .,

' -
. .

,- - Y, .
'

F . R.L. Castleberry.
*

-

Project Engineer !

i JCH/js -

.
. ,*

5/14/5 -
, -.''

* * . *_ , ,

\ '

.

| cc: D.E. IU.11cr ;
L R. C. Ecu= n

,

|
- *

. . ,,. .

-
I e

,
. .

.
,

D

t .
*

. _ . . - . . . _ . . _ - . . , - , - - _ _ _ , .-
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Bechtel Associates ProfessionalCorporatio:
-

.
.

Inter-office Memorancum

To R. L. Castleberry Date June 5, 1979
Subject Midland Units 1 & 2 From J. O. WanneckJob No. 7220-001

Diesel Generator Instrumentation Of
Geotechnical Servict.s

Copies to S. L. Blue At Ann Arbor 10 D 5S. S. Afifi w/a 7220-79-92K. Wiedner w/o
M
P. A. Martinez w/o
1320, 3410

Attached you will find a copy of Soil and Rock Instrumentation letter
describing instrumentation now being placed in the diesel generationbuilding.

.

, ,

t\ . O. Wan:eck
J0W/nm -

Attach =ents

.

.

.

C W IL it.3 ' t. 3 ''. ; .i C'.'t2 R
A

_t. .* :c o
..T 0 TI.

u
'a?! .; r
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May 31, 1979
File No. D2220-C

Bechtel Associates Professional Corporation,
P.O. Box 1000,
Ann Arbor, Michigan 48106

,

Attention: Dr. Sherif Afifi

Re: Midland Units 1 & 2
Diesel Generator Building
Instrumentation

.

Gentlemen:

The following will elaborate on paragraph 7 of Dr. Afifi's May 22
1979 letter to Dr. M. T. Davisson and Dr. A. J. Hendron, Jr. Future
settlement or rebound of the Diesel Generator Building will be mon-
itored as follows:

~

1. Before Removal of Surcharge

1.1 All Borros anchors that now pass through the mezzanine floor.
together with the five settlement rods on each generator pedestal

.-
'

will be converted such that future readings can be made with a
mechanical dial indicator height gage. The conversion will consist
of reducing the " stick up" rod lengths above the floor as necessary.

| attaching a flat metal reference surface to the floor alongside
| each rod and a reference surface on each rod itself. A portable
; mechanical dial indicator height gage will be used to determine

the elevation difference between each pair of reference surfaces.
These measurements will give the settlement of the mezzanine floor
relative to each anchor or pedestal (i.e. not absolute settlement).
Anticipated accuracy is better than 0.01 inches.

1.2 A study of optical survey settlement readings en the deepes
Borros anchors (Nos. 12, 17, 42, 44, 49, 52 and 59) within the
building area indicates total. anchor settlements ranging from.

! 0.01 ft to 0.11 ft, and it is clear that these anchors cannot be,

used as benchmarks to convert the above relative settlement read-
ings to absolute values.

30 TOWER RO.. NEWTON UPPER FALLS . MASS. Q2154 617-955-3700
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1.3 Four additional Borros anchors are being installed, with
anchors at Elev. 535 ft. Two are located outside the building, |
alongside the south wall near the east and west corners. A ref-
erence bracket will be attached to the building wall at each loca-
tion, through which the riser rod will pass. The remaining two
anchors are located within the building, one in the east bay, one
in the west bay, with reference surfaces as for the converted
Borros anchors described above. These new anchors will serve two
purposes when " stick up" readings are taken with the portable dial
height gage. First, they will provida at four locations, a direct
measurement of absolute building settlement, (assuming that Elev.
535 ft is below the seat of settlement). Accuracy will be better than
0.01 inches. Second, for the anchors anc pedestal rods nearby
each new anchor, they will provide a means of converting the above
relative settlements to absolute settlements.
1.4 It has been agreed with Bechtel survey personnel (Chuck Wilson)
that future optical survey readings on all Borros anchors, settle-
ment platforms and pedestal rods will be made using either the new
deep east bay anchor or the new deep west bay anchor as benchmark.
with the benchmark designated as Elev. 100. Care will be taken to
maximize accuracy of these readings, data will be reported to 0.001
ft, and it was agreed by Bechtel survey personnel that accuracy
would be better than 0.01 ft. Survey readings will be made three
times each week. Note the need for keeping track of any lengths

i - cut off rods as in paragra,ph 1.1 above. We recommended considera-! . tion of first order levelling procedures with a micrometer for
; reading, but were informed that with presently available equipment

and personnel this was impracticable.

1.5 When taking each set of optical settlement data, Bechtel will
: also shoot from the presently used benchmark on to the two new-

Borros anchors within the building area, as a check (but probably
no better than 0.01 ft accuracy) on the validity of using these

i two anchors as benchmarks. As often as possible Bechtel will also
j shoot from the presently used benchmark on to the two new Borros
; anchors outside the south wall.

.

2. During Removal of Surcharge

2.1 Existing Borros anchors will not provide accurate data, either,

using optical survey or the dial height gage, as riser and align-i

ments will change as surcharge is removed around them.
; 2.2 Five "Condex" systems will be installed, one near each corner

outside the building and one at the northeast corner of the pedestal
|

-

in the east bay. The Sondex system consists of a corrugated plastic
1tube with wire rings wrapped around the tube at 5 ft intervals, and)

$EE %!nnung
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will be installed in borings to Elev. 535 ft. A probe containinf an
electrical coil is lowered down the tube on the end of a survey
tape, an electrical cable connecting the coil to a power source
and indicator at the surface. Through the principle of induction
the indicator is used to determine proximity between coil and each
wire in turn, and depths to each wire noted on the survey tape,
hence vertical movement data is obtained from successive readings.
Accuracy will be maximized by using a winding mechanism and dial
indicator at the surface, referenced either to a bracket on the
outside of the building or to the mezzanine floor and, assuming
that Elev. 535 ft is below the seat of rebound, is expected to be
0.02 inches. Care will have to be taken to avoid damaging the
Sondex tubes during surcharge removal and to attach the tubes to
the building as surcharge is removed from around them.

2.3 It is possible that the four newly installed deep Borros
anchors with the dial height gage will also provide useful rebound
data, provided that lengths of rod exposed during surcharge removal
are attached to the building.

3. After Removal of Surcharge

3.1 The dial height gage reading system will be re-established
at the lower floor level on selected Borros anchors. Details
will have to.be worked out with Bechtel personnel to ensure com-
patibility with permanent. building features.

3.2 The four Sondex systems on the outside of the building (per-
haps also the fifth) can also be used if reference arrangements
are lowered to near final grade.

Would you please distribute copies of this letter to Bechtel personnel.

in the field and'to others as necessary.

Very truly yours. '

) '\
~ ^

s .| : -

L. . "h. -(A. & w:.1.a u sc<<_
_

CJD:me C. John Dunnicliff
Geotechnical Instrumentation Consultant

cc: Mr. James Wanzeck, Bechtel,p/
Ann Arbor

Mr. Yves'Kraus, SRI. Midland

' $RE nnqmy
GEOTECHNCA:. INSTinyMgNTATION EN3iNEEmE |



'
,'

O

j f g|! [ ' ! lI -

.
L* ||j

s5 {.i' 7 .
.- . q

~ _ yD
.

.~
-e 1: s F . ~ . .

_ _",|
~

- fi a A a 'a _ _. . I T
~ ~ lL r r t i . . .

. E o_

' l a j i A a
l l -'

jE . w} d u s

T
. _. .

-_
.

D oE
_ .-. l f N .s

~ ~ _
-g C '

0^ O b _. uiU__~~
-

', . inn." N ig s t - - f
E _ _

.- I " .

_ .~ .

.F
l

~
n _4i f .S ..

2" I

H. ip

s nM.'h '
a -c .'- - - _ E c

E r
~ i . .

p :n
e

-
8 i .. ' - .- _- O

T
a - N i

. nt

_
e

A ..
. Ei

i '
_ _
..

"C-
_ Tn rC NO

iM' it .
.I

' n i.e a 2' . _ C
e .

C 82L L p . . .
_" N u-

3

M
1

n n.
sC. i

i. T Tr ." - A s
L l N ~ i

Q Nk ,~~
-

el
- T

l

l

. " '
t1

5. cL gT i 6 .4c 8 6s P l
, sE e

9 ""-
8

n I i _T
l oE EI

l
. 7

~r

.
: S z .' C E uiE.

nI1 5 .iiP ir N i

~oe "
.

C N l
.."rbP u i A

Dt ~ o

W .'"
. _.

I nJ

dos _- d& Gt s C .5 C aS n ~e O N fi ; J/. _e d ~o G _ E nsCI

." u r. 8 i
-

_
i . _

. C uO eI .
4

( 5.~ 'c p ' 7 ' . G
o (X
v

O
tT 2 O a-.#2 'r _C ~

~ .. _cs *gA .

. y. _. _.. ic . -

-l
i . De

. -

ET
. -

T t
_ ai
_N A4.l l. bi_ O / 1( e- f

fM_
/

0.

0C s '-e 7 f.
_ D i ~ i. E D - 'l1
. da.

.llO t L

5f/2
_. nC e e .

h h 0 3 CoAN //..

._ t T(
4 - ?i T) t t

. E cA f n1 8 s /)i
d

i T
e

G 'W'z.
.
.
.

.C E
_l ul o e#

r CS e A in.l

T
_U t __ wt D

r .Et 1 e5 :

Q)
O s EYR n_ t Gs e.

O _S n K)

o __
e i .

m b L t ig
P 9. o S(

ai.
s UA Dt C

0 i
tc -E n E3 tI_ a "Q ? ?1H e t

I.
dt

h~J
c

}/m
E N e .D

t m " e 1. j

_. e o .

Zd
C O l .E s d

{;p it

r
Pi .z

.t u .I tN T p 4liEO s md G.
o

. t

A P Jb/I e / O"N e_ e d Y n
. e c e HR

Nih f _ h a iS.M o

)f O /..,
iTC

fD(/C
R S g O is

.

f Ju t l l

uh' t
. p pO 0 E ) o

I Q6K
,n A Y p2 D N n n s p A F

iD
i sF . 2Mlh EH

6' E-
e o i AN O7 E E

8'l
d i d IL E dcfgO N T t S i t s {P eT A LS dA i n guI

_

N O 4. B_ AR g2C B

k'A (d
V fnh d e a

.WI
.

e71 c d e T S
mJ P t a b 8 RO T 7 e d

li c
m 41V E

DN E A N f, k n s l o

9R /EE / s I a o T e
h O R 7 A

_/-
MRt I.( IE d O g

EE_C . e . d 4 T inAgAy h e n U /'l
r

) eL f/e c r a e
-

7
e/P g Nv a u . in( AE

. r t t d n g
R n f

b GN u t c e o G E

1E
i E~ m

./ S a u l i N8P

2 li
ld- r l t

OO e t a i E e Nf

_ NN i S p s T

W
E F Ol

f
O. R T s o A /Nk 'A

I

d p D T.
I AN O : n s s I

I

}f. A 5
.St GN N a a n OiT - NO h D. 7 PR o

|[ u2
l 7E it SA A R T sI

I2 li E IP n r g D i

& 'A 2
Ds

C. A/Af A D o o n L ol

&G/ E i p G/. A T N i t i E

iD
.

l
sNiS N]I ba r e / 1 l .O O t a rt fI1 .

W 1
t t .

_l ) .O e

s

E1 fd c e w. EX G

'. GD
EsA . T( n n n ~d1 i El N ast i u e iE i D o.

l
I

oC g Y -
I Ni eF C

M_F 'f E i InM n N C Bb GR n. E isA U3 C - NP N

OG e
r. tO d E

_ u t_ DL O S3 r n : F E
.

.
_

)i . .f .l o a r ~
. O .8' l t _le n.t o N t. _C

.. . _

f
ni 5 l I

~.
~ . R l lr .

_S . C(b .
_

_ C
l i O 2 lE

.
_

_

lnl nlf I b al f ~

. P
_O

_

Or l ' U
-

)' L(
-

O
.

_! - i i nO _.
l I

- _i

P G 'o _ nuc a d
' .l Od N a . S ',.E

- P _

)
l

_

W [l
1 (m O. A HU ~ _.

'
_ _l.

.

. -

l l

ON H iU - f
f

suP !.l )7 C E
i

P. e/ oP I

) E. - . - . _
.

_

_. .
.

. .

.3
.

_C.

.

'- G.
I . l ' 3 2l 2

~ . 7[2
I

-(b - II
~ . 1 2 . _2 . .I _'I . _ .

_

,p J *_

.,r NM
_

_
_

.

_

_,
.
.

,
.

m_



. . . . - . . . . ,-, .

4's o *

3151GN CY I f-21-M__ essexas my'-' 'DATs s>,cer No.

'. ]j PROJEC" JCB NO.,

S 'J E J E C"" CALOUL,4T,CN NO. P'LE NC.
.

.

i. .-
.

I.

; .. . . . .

|i
..

'

, . . _ . _ _ . .

- .. .l ..

.. .

,I
. .

*

;..-
.

i

.-

I __ ).
'

)g ;
/" ?/s* j %"'

.

: i I
,

i .> ;i i ti '

!. . I'

i% I'4; W IF |'5 15 || ]h' W ~ i.
!,

t ,i i :i
-

i :.
- ,' -

i
-

: :
i t ; t .

! ; . 1
.,- -

.
.,

, I g I JH

|' - |T lV(h i it' ''
i,

-
t i ;. ; i i - ,

i
3

. i .
i |

--
,- ,

: ;- i
-

.; ,

I
, . - . -

4 E! | lY d !! /kl /M. | d4 23
. '' '

'
- -

!
i . .

: i.
.

.
-

i ,'

L!. _.-. _ i i :
, : .-

f

= 1.. .-
.

-

. .

.

.

Alete: fupres 2Andn aes t t</ se1Y/emmYs
%n m ca%Ly/aoe/<ua

_

t

i-
. .- = .gg. . .

o-

:) .

-; '. ,
PJ 'c '

,?. .

suic8318 y;
s
r
s

. ..-
. - - . . - . . . _ . . . . - - . . . . . . . . .



.

., .

1

- MEMOPROM

G. L. RICHARDSON /)Af888 ARMblit ,

' D^ra
TO-

*f E- A v <

d a ~m ac~

Alag A %

b= * *ta r& w

Oy on. 4 y >- |M },

; c. v . 4 0 / v o.g v w L .:/u 0
.

.

5 B 1 C G 3 le

.

|
.

-.



~' ~- Sc.u/s Ae eo,Js: . .-
.

J?- ge v , a w ..
r- -

'
'

G. s c A a <Ac-m
- . D , A L-. y >.t.3- 7 9

I

L...
-

.. _ _ _ . . _ _ . _ . _

. .

4 -

U s Z _~ 9 F ^ AA/ dW/'1EN.I~f ?
l

=

| . >: -...
. _ . .

Y ''5' 40 J. Ead P/acenied A'e.yuse.mu/_r -- 4 . / /* ~ =. 4 . < L . o A - -'

x A 4'- p /ae u 3 _raa./- - 4,~4
' - &mJ .cy.w.<-

wa v.J s- s4.4e, u- ty e.t- of. ah eu-e J.t r*'

,

su, 4.' '
'-

- . - . ...

wa;.. - -

. . . . _-
''

No.,t,~ h'e.vica.i. Re.csra - rfecar) . .e- l cya tJ,-..C. J<a/_.a d."" L.bs.Jr J - Rec.och reas.ew e4
. . . . , .,a,; -

j. .
..

? :% e Ivo J qA-Andels- >eas<) a_4 s._Audds- > ew eat-J. a J
'*

e m th- at au.L/s--
-

|' ;'
S.tzuedura|_ ek N//- lu.h d 4 c. i:ec od.s....reneweNo,J-

,

4r <cceQJ of v+eduraJ paseA//
..

.

'

Cany.a.uhoL7~s/:
%-mauy-9_Juz,. ,. ,a4r ?'?sfr, ' ' ' SNs .- ad.- c.a-

,
. p, cap ,,) Ig.c uA-- $._g.4,; A reyne viewe,

.,
.

,
.

.
. _ _.._ _-

-

j... . .

. . . . . - - -.

[ . ,

|# ...t
*

,

1- $. ,

|
_-

. . . . ..

;..- ,
.

.

,. --

|

-:. . - -

. .

, _.-.__..

- _ . . .
. . . . .

* . > .,
-

. - - -'-p:.e .

, : . .-. . .

. . .

._.._:._ .

SB.IITF.L,,o-
.

. ~ -.
__ . _ _ . . _ _ . . _ . . . _ _ . _ _ . _ . . . . . . . . . . . . . . - . .

,.

._ . .. ... . _ . . . _ . . -
-_ .-

.
,



~) s' -' -'. > 4 A s

'

i
%s h

.. ..

k 2 '" .,

f 4 ?- e is
% b $ i. - ! N' - $ -

.
. "

.
og

.

3 4 + 4 ( 5
. i e u w 1 e s *

4 Y,Thk i kk$b i' x
D= - r ,g ( ei ~- --> x

- - . ,

% !
YEJ e * %,

4 3*

D )," )'6 'CAG9D -
4

T M - N 6 & 4 %
e,

.
o s,

v g. ......
T4

> -%
Y

I* *
| "w

) D D a% - V '

~.

k **-.,x s
.

d5h $Y .1 6 -

4 4 i .=a
$'4r" i |i ? 31

i it\ t. y ? . .

N $ $k *$A
W k '3 E # 3Cr ^E * 7

a. 4%

(U =4R |.
. s+. . 4

: '61, w .vs %% d i.-
* . -e% s

C: b{ bl'.-
Y *

%E '
. .

D
N |-

et

Ib .
a,,

*** *

U... wt . ,1.3:.3 %
a, g 4 G i f 14 * 'il l'i b

e - ,m >. . .a

L>O
L

isa,-> J.- 1 c Q .:
:~ . e : .; : = a._s

g {. r-{_13 3
__p_g. a 1 A a ya n -: e !

.- - -s ,+ a

t *gu u M 4 . R R .,s 40 " g. 2 f 4g
'

; *
I e

*
- 4 q ggb* . . . .. _ g . .. .... . . _ . _ . _

w s i ., , ; a'

M ' s *4 N ' 1 :
*! 4

J -

4, - .N :.

'.7,; -

u\*.wa$4 @ in
.c ,

'N *M . w -A s . .- n
k &* 3 .iyas

4

D w .,ss-
a

t e ww w4 - *< 5 L .y
- ' % 3 -. - 6 y*i g I ;' 744 N

6 e N*. -

( \. =.
.

s %.
%

. *

A b 5 N| t i s
E * M !
9 ; _9

N l n

N
'

4
--

3:9 3-.
= ..

' : 754ND t x s -~ -s D 05) iMN 1 4 ''% **g * t. 4% b'
N g *I 6 as i $. ;t. ,''% '4 T EE }4 'davC t *+
*

s . "

$ D ' N .t a _s t a r
i g ; s 14 ^ i-r i rw 24 4

-e

s ,h k 4 % h 'N " .$ 14 Ii 'f, $'
., l. i s f', & & W
'; 4 e,- s s.s . ~: J,.

:.i i -; ., . : 4* = .s : -, ~

b d 1 :f *( w sti $ 2 e 4, : - +-

s
, es s Iv a - s % :m 4

t

| : ~~

t

O *e

I I .
a

, . _ . ,
, ,

t



^

4 - , c .| {* '
i - 9 ,'; - a,

er <- . .
s

L"3i i ,, t
.

| gg '+ * + -.

' s t ,,, i.- ||

. ' , ,
,

'- ! : : ; i $t i i i ! , i i I .

;- ; t |! i : f ;a.i
,.

i e i .i !,5 4' ;, - t ; i | ! l ar'
. i ,

i dd
. ,

i t ! l ; ' ' i
t .g: I i !. , , i. ,

4-1, , , C
1*| : !

, . *

: * . '- -
t .g* j' ! . . : 6 . %

' +

st i i ! ! ; !! I , i i I

'' ' ' ' ' 'i
-*-

i

j /.' ; . 72 . . I*

1 - ! w I

, '
y ; * . .
.- , e i

,4
* *

i : ; ii :- i
h* ' | je . J, | 1 . ' ' '

. - , i i.

,
. - 4' 4

3 I
- x s , j .

'I *4 t I|,i | .! ! s;, j j
' i |e ; -

' . |
;

.!
. ,

'
I

|i . j
.

t 4 ' . t . i

i ! i i ; .! i
, 's .

-

5g |
.

i | s e ' 8

t.
--. . .

S .. .

k I !' N || |'I !. |
'

I i |!
' *

|j| . i
'

; -

t
,

; ! j , ,1
|

< ji . i.,

I |I ! I I .4. 1 ! ; !. I,
' ' !s!. ft .ia f. . .

, . .

Iii | | ; * !, '. IiI- ' i ; ; 6

, e s - , , f

! '. t
; j . , | c, - i * 3 i i !-

! ;i,
I 1

i .' ,
| t . i <

.' o !. i *i i} } t. } - , ' '
a

i 2
p

.'
, !vi e - . 6 , -. . .

s s e i ,, .

| *,f *,
%s |' * i .!

. i

e ; , E ts: I ! '* > . * ., ,
i 3

|I
t

,8
. .|, '

I t
. ,

4 : i { g i *i ' ' ' t ;a -- . i,,

, i , e. -

i ! ;'i ! |:
' '

)*- +; . , i,

!;!.ii':,j . : ) i i t .

I ! l !| I

! !

! |1 | !! I |
. : i' ' -

'
I !.,

, | .u (, :.i .I :
,. .- ,

y g i i : , . .. .... ,

I I- *| il ' d i vI | $; I [ (; E k # E !- '!| f]I
'

"i ) Ei , |! s 'i
' '

| a'l 'i , ll.k ,' I iti'[' I + I | - 5 i .!
'

F '14 I M :t, x! R; e d E $ I 4' E E E: I; E E' E E E: II'
'~ '

*k*, e ,

st l' s A A' !. '$ K. A i- T E @ f ?, . ;

d Ml '4 [ $ q' ;i; 2E |$ 4: ;'. 4 4' d; 4! A' *i %D l i I !' If'^i
8 ' ' .a ; 'i

,

i i
' '*

*

hI| 3

. t
I e s )3

* i rfR |
.

I,I
e

I' ''

|'
. 8 "s

' ! > > ' ' '
i :. !; * . - -

I { |f f |i M {,, fj, ,* '
; | ,8

'

I 'y i '| 1 ! ' ' ' ' '
. + ,

I

| \ .I . I ?b' i ~ 4 i|| 1 i i i i ;rthyat at::2::::::::::.::::::e
i ! E i. f tikiiW fibi64#i:65:??Rie s:Hi I$ i"d

*
x. - .

1 I

It4W | ' ' ::: it = A4a;444;w441ntseiet 442t.aas :a 4 h*
>

I' '

s r ,i x i x' ::m===rrr;::::::::::,::: ::::::
' ' '

! :t i
il'$:

:: 4. T.'t I e:Mh =mt+:a == -- C * * = t t't er,4 4;;;i 6. +i:* 4i e + i e is.4i4w 6si :4 A' i4 4g4 i N 44.4 4.4 A ' w. .$ $ $
7 . ; j I

'
J i | t .. . . ,. . . . w.. = i g wi,-- w . . e, d

i c< i ~. - ..... .i . .w m-i -wa n. --.

g w w, ,a I i . | =, .s .

e ; r i : ..N-
,

, 3r. .(r. e
,,*

. go2 1 4.' ?! J.' |. j
.?

! ? *. . ! l ; i:I I .6 ' ' + ~ '
. . . , . ..

Di( l!A : 6 ' t "a 7 AAA'

vi S v 4 (, j i t u.
-

,,

* *
1

g= |
,! |s%g . !$ 'u Y ' 14:c I

* u

3
|' g i h% , .= w . .% % % Q% 9 9

3} i ! i i

'
, i , 6

i |g (. . .

2
, , . t ! !Q;- j j . A'.'

i -
>

: ' I I '
, . ;

| I$'4. m I t { * i
'e . e .

14a. s .

M { c} g' .'. . n ! e' .!s' 'h,
- i . t

!
! e. i

'
] {.

t .
.

.s n
Q, s

,- * %

D'I'g?k'
% = I.%

344'M N ' ,

i- s

-

.i t
<

,

. g
. .

e i M
h % I k' .

I * t *w .
j N - % *
#

. ,.

,

4. map g,

.. . .



n /, , . .... / 9
. x, i . . . .* %.# % ,r

'

a os/'_e- ; ..
.ne. > -/fewocu-.

y!.: I., - / J . *

G . ,:, . . . . , ; . s -

W* ms p ~/J 7'.gc .. J ...i1:.
- ' l',..,.-(....-_._i,.,'!%w/

*
' A.. .! ... ' ''-!:.

r
.-- ..

,
...

. ,
,

', f o < c. ; 7 u J .' - A / / ;
'

j

: <
, .

| I |
'

i i

? i ..ti 6 t g -). g y e * -
.'

: i t

I |
' -

'
h/M Ass .wi .4 /. n .w 77 i :

i

,Q0//P A'r/ c4 - W ii ..eI /../ t.'/v /'* 'r
:

.'' /?h.sg. 714 | 2 N//- 7 2 **

t
-

!

l

!
| ilser Tep /s ('Gol.../se..) G C i g , ;,;,:,1 4 , . c ... , 3 , ,- :;

'

I See/Je) M4 70 0*

'. l |.

*

i.
, . ,

i

M K r.' N E O . 3 x y'7 d,/N'3-iga 4 |

|Q c 12-
'

1
4 -|.cc . /2 3 3 4 f/ ; i-i..-:i*

5 -/s /?it l..;; - 12 +. .s *-

I :

y K l. i'! / k /;;' | $- / ' 'E''

|5-/317;l| lustr-| 2 E 4
' ''

, i i

! 1 | /d-/,,-/t?I,

|5-/4 M.''< -
,

, ,
.

i
-

i

I . I

| t
I i

i

*I yj gt tit. o - 3 U ? i. l ..I 4-17 72
C/tt N -/. a'::- / iu el/k.'/-/71| *

i i

K ;- l.?: - !.3 ' 1 !! .' -| r i -

Rk J.co - IF// " | 6 - i '/7,

i
-i i

|' $f le de ~ HIl | d 1.:-|1*'
,

1'; It I, CC - /dBt o' i IJ '/)*

| ; i ;>

.

e 6 t i

I i user hn/s s kia > crN,b'

; ; -

: .

, ij . .,

-

j i ,
.

, , i !
-

,

- e y

i
'

.,

.
.

. .

:

); .

'
i,

.

!

; ; SB10F3' S' J, ,
- i 1 i

f i i f

i . ,

! ! !,



J ,.:/
- , . ..

*tJ' a1 ba
.

w v .f i i.- , il tr , w

AL n *n)
- .e ., , . 6o' .; :

.%d [o s 12.n-(7..g. y. 7gEZs.,_._._.--....e ''.0'** '' / ! ''i
.

i I'
! !

!

. , -

! ;
!.-

;
7

.

i
; /. .:,:.-eact|n / <*r /

>

:.

't .4 e o //.c elv..( su sa u 3.s a .y

_ . ,-- ca . .as i<i......

ck+4ecI:e. h ..' '

, s. . .|.. . . , c' / Jd-
''Co .,, a d, e e a . . : .

' * *
i /; , . - .

A > sn s
.

R// G i.n /,, ;,si i? 7: /s '': '.7
ea

i.. t. c . .,s.-
,

I i

Tii. /< II. ,,f ,, f.:t!. . a ~} .4 . .' $
< a -| .

. . ,', !
-

-

a '| . . . sc,2, '
>f i > s -

rca e s s yr c. :. s v. c ,s.....- . , s. ; .p, . , <.>
oll.:, <u r! c,. ,

,

i .

.

:

I
'

|
'

A o le m T< 1 Ne /t'e |-i.I :. - Q. t

*
'

.
i ..NO- I,45 No. 6| C (, ;

.
*

,

H t) - 25L M o 7t ' .3)
.

ho- */5 % HD HI
'

Ha- 751 | | Ajo - 1 ;:-
i,

ho- /25 3 I
: flv - // h ;

'

y ha ll215 | J.*0 - 12 5,

,

HD-|I21% I hu- 83 cv, '
! !

1

Pl d - li t, 4 | Ila . J' ?!
,

MO-1355 | | /10 - f / 4 /
,

'
,

t HQ. 131/ I
| p,g yc q,

l i*

PIO -| 17 9 5 f !
fil). j p l.j

|
'1 >

MD'17&l i ; p.;,)- t y,; ss

hlO ~| Ila 4 9 !
' .

'

| Hu / G. / j -

,MdI|/5fJ :t

! Nu /J 3,
.

i
|

.

h 0-I59 2 ; ; hD Its EI

| h4l /S"fl. | i hd:IS'lI
L

!

|
, i

o

i f .

[ ! i !
,

| | : .

I { !
i , .

f-
'

i i .

i : .

'
'l

t :a j ,

i !.-

%./ ,
, ,. , ,'

'
t i I !

i SB1CF323
.

.

i

; , .

j j f-*

.



i j

.a - .
;i '

i 5 h )
,

h .\ l \ \ g \- \ \ \I " \ .l '

o q e
J A .\N s 1 x %

---

~ m d i 7s u N M o o ~ s. '. 9
~.g a

E s iili Q, o' 6 g s: 4 t 6 s.i N3 4 C K 3 4
<? gw

''
. -

~ r. s. s e a. w :s 2 e se o a x N.
,o sh, s N s s s N N.c .x -

~. U-
4 3 }a 4
3

{N{
M M en m s3 m us4 : h <2 >. , sa a e. s.,

o gUd N 4,. Qi .$ id is- r< Q KN s- :
f..*.~s-

~es-.

s, e mas .S- e , , ~ e.% ~ .i s.,
3.h .- sN -w N N - N s- g g g s ,.sg t .g s- - s

'

, N O g o o M N <a cN % w ts.a. , .m q o,

5f N' #3 I y I k 5 N 'i r'$ N k N'
'g . n4 s 's .- s. s s. s,c. s 4 ,- s. ~ s- N 's

O
n.

E 36 % es3 s y - e- .w w nj w d- m M ta, N +
S0;8 M N .6 4 6 K (

s .n

d ( 4 4 6 8 d ( t8 I',j t; '

; w
s >=

s3 % .3 N O C4 0 m % Q %o o a
~>- , z. : .% %

E s .n j e .e 4 s 8 ,3 t,; K w: W g % H s W % o
'e$ 1

9-

g 1 >'s. R- g.z ns q s,.,
*- "9 4 on v t- 4.N v. s

w - s 's N s. s. .s, s N. s NsO'
' : .s n y .g( J a .9 ,, e s

E 8 sis:.
,

o n i
n o,. ns. d o rs A N 1

-g .g n is. * m'

M;
o x e % s. s

o go" N N N
'.M N N m N N N M N -

i N N N N
<c o sa u e o a o o so s3 o o o sm 4 so ss -

c -

! I 3 w W o o o * % o R *S 2 $ao

!} i j $ be i 4 ''q 'u t '.o d I .Q
$: 3 w s t s en yo .< 4 q -Q

s w % e

h % b 4 '4 4 *
u

$ $ to 't *t t't o 's S n es a o w o "iNes, o aJt :- ,e ns % ,.o
- , w e 5 w 3 * e.g 3 ,'c (w 3w s e s a s .. -. s s ss

,a k
1 w Ms w q G w w w w w G t.

S '.) @?
'o h- c y,-

s h %; D 4 -b ~4 h <3 % w n n w U. tq t,Q
'

i 1~ ~ -s , .

4 .e N,
. , s . ~ < - - <. - -

(%I .-

1 S B M 'a ,3 nthv e 0 o c- s

f ( $ $ Q I I i - { Ihj -- +-- * -
-

U

t\ m e. ss. n n. e- o e- ..

*$ 4 % 4 M ,% s R
'4

, .
# O #t4 s c3 := * .ce

>- . s<W LT % ia y sh N ..:. -t ' ,6 i s o' ; -: s' V J.-
-

z. = ,; % n s(s, .:s. :- x, , % Jit
= w - , . .N o e,o

., - ~ s .e
.

e.t
* .q > ts,.: - .s i-

V::'y % % %. - .% % % .k % ' ' - '- ~ % % h
'

,,

c. ej 4
-.e. < s s e .s s -,s s , s ,s e e'aI.'-(}fi7'@.'E.kf.$,.$.k.i$'$a $ :;'.

- e-

0 E-J M,. sM.
,



Sg ' ,,' \ ]\#, ' \1
~

i \ ',
,

N.
,

'I \
' '

j&\[s \T< ,N \5 i, .,
'-

.

' NN I '. \ 'N j\ w, y
' '

- p<

,s
, ,

s. sf- s 9 s ..., .s, .m .

c] to
.,

. . .

g. '., x \ .N ', p\O
, *-

.

N ,m: >a4 . . . . . N. .x i-v s.

g } tn.r '. N|s s. ,

\,
J. O O' i(';{*'.* '

... s , ,
--

., ., .

I .-wo s-
.. . ~ -

., sg , ,9 x 't, - s.. x x. in., x x s, xa .
.

c' 4 N0sL. '. s, x|4 s N.m -

.
.. -c is. N, 5 N

. '(ss\
s.

-m s -

g s .,

s N.
. -

O,2 @ O '. N. %
.;.. 4- s. N . s-

.
- , ,

w. . N N s N-

q'n k 3\ \
, \H: N N' gggg- .

i .,: ; ,; s . , * -

x ps 1 x x ,

Od'3 I '\\ N''''

j - s . ' s.
' ''-

s N,
-

't N -s .,

M. O 'sx ls\ '
-

s,yss
.'ND3 .! ' <( \ % N, k *-

N ,, N. t q -

. @.
,

' Ti \
,

O l , 4 +N .j'
-

.

s x s %.-
s a \w|

-

s.,.2 -
s. T .-

t.
g s. s. m, y 4 4-

.

s , f.

hO0 ( '

.
% *s

' N. Ng ,/-

'N l- i' s Cn . .i.,77 8#t 6 ! M . 3,s!.. , ,
, .

}/cI N hT /! -- s

I !. e4 . t.
- -

.,

i .m .,

.

,&'\-

Or I ..x s..N *=

. .

w
. - ,V,,

- ,,

| N N
Z- N \ 's,

'

, s' ,,
'

',
'

, .

,s,

'.'N.; ., N N . x, -
. ..

'

,, N . . x,N 'sg- f.
- -

., ..,
ss -

N s.
- <i .s

-, _. ., Cdl
..

. v .
. s y s. .

N ,s
. .

.

-) ,
O ..s

.

s s. s .
s

. < r . ~ s.

.. v) DES'. to
':s ti 6. i i ,I a . |h g,t%, i. f..y,., . c0

p
.

-
- .

,

t= . s-
. .

% .-. . _

t ,c . . ,:
-;|.
.t .- s % g .

. . -.

!,.: , ifj: L
., , , .'

; s ., gj.
, - c . .. ;, ' , :3.2 0 :i ' Q. c.

,

,
,%g .'

,., , . ,.

.l, N ,-
*

.! .| ,!
..'.

- .

.i. -

: < s.
, .

u);|
.-. -

' , . '.
.

--|
.

s' , en . ts.
. ...

C'?,% E F.
,

' '

',
-

- -
s ,

d. ',Li ! ! ,' I N.
,

'
.I'f . ..: 1 |-

N ' f.) O
=%!.

i #I [.. l [ j |-Q
#.-). ,

,l e>
| t, I-.. - . - .: .c .j. g.g

-
is

, ,, ,

' '
'

no. . s -

, ,
Z, ' s. < SB10ea31;. ,[* -

' - - ' -
, . . . . . : .. ...: c

't ' ' ' '
,

..
. en - e ee



.

.I
n '

, . .

-) .E
-

1 \.. _.

x 8 s N \ s 1 x \ s N s \ \ 1

.*

M " h. Ms 4 N 4 9 M % if,, L.,*,e q
5 M 4 %' ,4 si V $ $ i N N M D'

,

"" 5 ! $ q.
e1 [5 ,N5 M 'S. _

'' 4 QN 3 q., g W Q % 9c. o '' '* 'd eh q
I

'? %"\ (N h,

N N 'N N s. N A s 'Nb N Ne u
-u

u-

'E S
'd 5 ". O % ,

'

9
s .f m h q w +i
I o M % 'a..gre % q

g,*N s v xg s N + ss.ga v v-. n" c $
a x xx -. .

[a N N N N N ^aF M g q N, . N y y'8
4 ea \s s s s s s. s s s s. s s ,s s ,s ,,

M N D Q % M O h h N D Q M
'

i g'g r G + 4 9
..

4 v. A vs < sai g e a w v, M s N.s
.N N (4 N N$ rN N ho$ N .g N N s. N NN6

s % % % % N s,p % N N N NNg g s s

2
h M 'N d"g. 3e % M 4 @ %M N N C o

k N k k$ M e -

W
F-

> g-r 0 Q h M O b M N D O D. % D N {

k,s t
M t-

5 g . ~-o- ss ,. s s. s. s. s. s. s N s. s s
(a -

6 B 0 .g.I

o $. 2dd '

R
c w o -- es

Mc - va v) .e i

h h 4 ,si W M M g- Ci d Q $ IN %% "A ' 4 M g \ N "I N
*

l- 3 ,,o,,
3

N N N to .N N N N fQ Ne eq 4 4k 4 4 sa NS 4 'O 4 4,J Q 9 4 % M 'O Y 4 s*.
*

$ % * C o M o N O N M w % rs R e
O S * " 4 t N 5 N 4 .m 0g N 4 MN

M k tku % N N s s s 4 eq 4 g M
eq g f'.

$ .,k, D k k b 'l) D 10 % k ( k L Ia ga

x I w o
.

w a m o M y u -t a
63 c2 q .ca o o es g wm. .m wv. -N e s . % R ,s,3 t43: .- o .R

s ; o , s. s,
vi % y % % h h M h h. @ h % dj M M G

'

h 4 M M % 4 h 4 M M M h 4 4 % b % -

y> - ~
' ' '~ ' ' '' ' * ~ =: a : :.

- - : ~-. . .

..$, .

s. , N S810633:: g$ ''

o .;
,. 4 s o v> s. . - . . . . - .

G.M t 6 4 0 & t o 4 * $ M e ':f. C
' '

,
N '- s s s.v :; . q s

k f. N + c 4 N sdd. o A N N N M
-

%. .

toQ
o ,s o :t + o e o o- -

M N N N m % N
,r N N N N N -

M M ei S/ 6 o d. d f,. 4 4 J .R %* f^w-
''

. , . , . '
* -sw. ,, N N s sa ,a s 4 5 (d.

.a . -
*.s y s s4.,,d ---

es %, ts, s g eg.
8 p. 2 .

g g ,, ,g N s N q .<g .,g
-Q-- ' , '[ 5, ")'.:s h -1 '- h -1 .--2 -Q '---g -Q Q 5 . N{-

' S -- ---

'T: 'S $2 $ -3 k -R EA S
,

[ E'.,k.
$ t. $}$$s

i,' '$
'$ *d g i 2 'g # $ 1 y-iS -

, .!!
~

* '

3- a#" gt t' -

- -
- .- . - . --

--- -



\I
' "'

',' -
g ,

-
,

} \. I '\, ', N \ '
D'

, ,
,

\, ds' , q9 \ . \ N \D |
'

- \ N'. m;g N aw 2-

T. '\ N. \ \ j 'n|
.

' S ~[| _

- . . - /Sg I

-N : i

'N, Q3 N '\, ' O ' N,.' pw"N^v
,

'NNO. s,
- .- gs

N N N. N. fO '\. f $f \'q'? s. . to
- -ss, s, .N so., .n- b). \,, N 03 ' N N'

& .

-

,s cp .

y \, N, N. N,
3- \,N

- .

q 'g \'. N*

$ -

.. N - sin
,

= 0 s N N N. N,

T -s .,
-

gx s

:q \ \ N . \ gg y 'N-
-

N )N N N si . i: I N ,,
,

N \ ,'N - g}. .-. 4 ':*
--

. . . .

i, 06k' 1 >
' ~

': N
'T

'-

s x- ,,
,

g N $ .

\ is'*
i

I \ N. 1
'

NN..
- t N '1, -

.

2,...

.,g . 1 r. g .

,,

.I -

g Nps- ,<- '. -
'

. . ,,

q$,O '. \ N N 'b- i

- \ N sq-pN)d.,.'g
10

,s . . _ .-
;

. N ,,.--

[ . i , s s.-

, N Og {' D ' ' s.. ' ' - .

! i - N s. ,3.s . * . .s,
% * *.', ? B.f

*-

,
! ,,

.,.Ni /
* -

s ,.
. ,

.

9 LE '2 N. Lg '... .
-

. .

NyS Y 's '; % _ f-gj \ \- -- ,

,

s s '*\,' 's N.
.

y N ~, .,
s .N s s s- .

N N N. . . '' \ \~~ j N s

' s. N .
's N

,

O
.- s . .

\, N' . , N. g .,- s
J x NN - gs N s ,%

. Ly :**$s

s . ' o A| s.N ' .
N.t %

'

s .

Np s
'

', W y's.
'

-

s 3 .. -
s . -

O W,
~e,

/.. s '* N N tt)-N, ILJ = 8 6 .:! l ' N
\., O;|f-(.I

,
.,

N (()N ., '
' '

-

9 .

' l:.I - ,s
,., - --N .'$ s b,1 4

-
. .

'' .4 % i.,s , .
- gg,ss

. ,g.i .
.N N. .* 4 s e

.
*

, , g N ,Lt.l[4 ) N (fj*'

. ,

.,N
' . , . GEL'3,y?.L' e' . !,

-N. .

., sed - si.
,

, s .,-,-

s. '',5. . ,'s,,./ '-
.,

~,. , s,

,

\, 12.r
' a t }' 's., ,.

, . , . ', ,
*-

| _ _l,
.

tih , \.
' '

| OL71 (0
. ts

-

,a;: - t s. , -

si 4 | s,
.

(,'s# 1 * N .t j .
,

V sJ:s) . :'.
me *

-

1 s i( )i '- ,..... y . . n-;
.-__. .i .n-

..

< _ . ~ . . . _ .

. , s $. 1 me, I-| 3 , g ,,t
.

Ioq.,
,, c' . - -

4 6: 4 - 5B10"333'. W+e ..r.\......,L
' '

.h -

.. - e
r. . - -~ -- :.,> .,

;. Oiri 3 D cI >N
.'

'
6

.<f I .) ** . ..
- . . . . .-



,
. - y. . . .. -. - - - - . . .. ---

e -l ..
- g .

sq,

. ,

,i, .

x,,
.

"n . * .-.

5
' . . ,,--

c: % s s

\ \ i i 1 % f.,%'sk , N m i s \ 's \ ' ') \ 'N
-

s,
i. -

w t.hC:
. d N g o iN 5-t., m 'sa 4 v' s > , '

.% $ < .E.g
4, 4 f M 2 M s:. N &j''"B'd W'< '< riss ii
%\.<N

' k.L L b Q L \h;4 4 A \N...J .

E. o * 2. 4 (, 4 4 O o N N o s
4 s. s s .

s

_e .x _

.!,u '

.,, .
, : : t

V : "
ii, $ >~. .

.- , % g
-

N 'tf-
'

.;c 'u d .A .7 4
.

._.

!! t
. ,

ti N 0-..

f GN \s , " h. N S s
x' S (o- s N

s\s
s . : : : :

x '.d.s : : : 4
s. .

a, s
-

, . .
.

,

p -h M Q
s<- ,..

N .h 'N ty, p , -Q Q H g '4 ;<
,

gM k, .y
S a a,..t c 6 ,: 9 ,33 EE N ts: g 4 :( q % e 4 4.- 4. .

D .o , sn % s. s

Wtd, 3 <:: '- '', 'su,at t g o N N s ' '*- ,,
4

,, s' ss '- -s s s
sa- , .-o p,g

N N N 7 Y
4 "' b % 3, f h' bN \o *h %$ ) & g .-

gosE & y .4 y ,3 i s t,w- 4 gq ,3 f .vi g y,, fg
w , . '

- t
,

i o M c
9 'a Y

p
4 v1 c. 'n W ! o s

22 0 N + o. %
ee n: ,y a 4 vi %( W Wt 4 4 4 4 4'' 2,,.,,,,11223 s 4 - w es c .s,;;; s~ s,. g . ,, s'-8-

.

s s s s s,- s. ,,,.s.e- 's s, - s s ,, , , , ,
,

m
.s

.

.,(..- .. s'o.o . > ,
.-

- v- , . ., e r. .g ,
-s s

s
::f 8.! w.s e :

a. i
se , ,,w _

r% s e,.
A,l ts h o o % o

O o s g % o e s.- .'.- g 't,=13 . E _. ;e: 's s3
v <. s

-

s s. o s - s c

o si o o 9 4 4 4 o 9, ss. % 4 4 .s sa -.

"' -
< . ,

a.

j)|4{!!,
'

$e f $? d? ! * . ' 0 i ! I'

'

fg 2,e o0 Se g Q<, ,

3 .g '' si g* ,,i c. ' ' tr '3 v'.C, ; * -at:

[tNtj Yo d?; tW :
.

s } l'r t}MfT"k"' 3' %*1)
h t 'th " U" 34 '"?}" ' " % "s' wa " J' '' l

4
2N ks' I{ 'RNON E 'h.ih'.hfN N'Y NN'o N kk'

;t m ,,

A (4
.

* : g g .
. :: i :c: 4

-
a -

y. . .
,

. , - ... ,siog , c. s,

x 'd b - <; SB1,06334 3- W '${
, . . ,

u -

y, j. %$
v< .,sg , ,.

f i., '

R %'' )'[ */* $ '$*3*Y' ,h
.

-

4 . , . .

t
, es si n A. - e- -

4 g -w . _-

. . . _ .. _ , . -

,
.__,

k 's,
' t,

6 . . _ . .

g. .,. g. .. .._. _ . . - .. . . . . . . . . . . . . . ._
.. .

-kh'I . ,I,I .b.
'NN > ,

k . 2,
.

a'3 g a 3 3 g , g.
,

3.... |I s
,s s, ., .y .:, .,. . . .

t..



v/e K
'

.

.n , .'49,
'~~ - '

\
' /.,f,s.9x%.

.

/.
.,,

'. j '. . 'N
'

', / N-
-

s , s- s e p'
.

' .

\O'\h''!jm N. ,

'. in

ed N '\ N N v'
, ,

s
, , ,

._. v,, ,
,, N. :w sai .

|t . ,

s s s .t
:, N , N %' * - '

i ' W a: o .o s ,D o ' N
.

'
-

t N io- s .N q. N, %, bOgr . .. ~.

j o- s s ! % p__
-

Ns s .

% y ,]; -y
'slo x N. tn 4N N. .

.

,

6: ...-s -

e, N (n., 's NU)
.

..

l s
i= K. \ s.g - N s,\. s-. s

.@ 5- d- \, '. \, '
., s {

.

i ;.: ' N
.s

,

N N \ \'-

- % s - ,: s~

OO,g y ~ -~ ~

i= : ,x_ _.l s
N |'t

x x x
Ns

i f . . ,) '

N
- < N ~"Obb,

i 067 .a .I,
.

\T
.

g T.< 'N 's NKs s

N -
.

s o s- s s..,g
\,,. . N

-.

. s s .,3, s -s'.- .

~ \: : ..- < -

.

.

N .

.
.-

.
.'

O
'

N N NT
.

-
:

.~Z,
L u) !N N N '\

N N ,*

./.

|, \ s, f._> t
i

:' s,
.

, , s, j
| c <

I1 's- ss% *.
.

COs B;'s . ~, .,.

i.~ , .

t%. Q..c r O !C
's,.'N

',

T fs
,. s 44 i.

\'
'

'% ,,%/'g 4, N -

s
,

' . ,,Y<b .. , ss. s, s
u- N N

? MN s\ 'N 'N
'

.
s, ., .,

'

c' gf44 \ ; N.,
s

- 'N,
- '.-

,

s.,celx
- -. -, . ,

,

s .

.
, :.

. .

' j . .\ l '-,. .

N 0 - -

'

N'
-

J-- | | \', ' |. . ,

, to . OOE F '
~s u.) :!v 6 .i i \ . gj .,, N,

s,
H. ,, c. .-

.s
. oj ..-

,
.

__. . . ., .
,

l- "

~4 + W-.' !.f)
,

-

.

g e% w
. .. ..3 , ,- .

. 3 - (.f)g.- - . s
n.1 = c 7> .1 4 .. s. ss

' ' .. -

4,,,4' <,3., w J _- .t
i .

.
---

i
, .s. . ,

$ b s.
. .| /-

.

i'.,*.,.
'gg.4 ,. . . ;; - ! -

s .,
. -

,
. .., ,. ,

.S t (.g I%. . . . .
.

*

r.o - .- d.) ! \ | N
s ,jb,s,

'
' -

. .. , ,

\
,

('.i . ;. ! !- ' D. .l ' %-
!

-

t -.

Y, ... g-
s . (..p |- t * s( J-

3:. ) t .-
*

.

- , .

e, 1- * : {
:f3i

. . , _ . . . ~ , . . , . .

t '

'
. ' *

pi., .
,

. .30
''-. s. . '. saioeaas- -

.

..
. ~

,
\

.
.

b. . ).
*
'..

. #. ti.



;i r 9

1 m;7-

-

\ 8.M
n
B

,M s j
3 '4 4 b '4 c-.* i%- .

i \ 31 \ s'4 E .T k 9 i l '\ ' s. O
_ _ _ _ _

i \,\ \ s

1.s. J.-
'

4 4 ws v. , mm -;- ~ ~.

9 9 s. %,
-

. es s .

M m 6 g - M M 6 s : r:. JJ E e..

'"isss -

g- 3 S 's' '.c.d 6 4 5 S 6 & qk t'- % 'ts d R v'(j " 'd
-- ,,

e -

e s w sy e- .
,

l.''
'

"a2 5 M e u t-
' ' '

% * c 'i3t;, s q,. ,. e n .= .; .-jo5u3
. .. .

P.N R Q m W 'N '-

s q:N .
o c x s : .-c= si N y N % ~ ~ s ~. .

- - -m - .. .

p.~ - - : -
s. s s s s s

N R Ps

d '4 D.

b N 4 Nda o w q sa :- t vi m s.4 P'
,D d d 6 ~:53aH N 4 ,6 6 g} si < W v,.i

p. M M 4 *
c- N N * N 4 a s o g- ~ 2 s s...s

'8 %o= ~ N s s ,,,N, N s- - s N N s s. Q 'N Ny s
-oc.

'e N (% D % \ d Y W N D- -

C* $ coq '

$ . v'. 'k D Q (^ $. i- \$ $ N N s$ d N00E Ng
_

m
b

N
>- b M

'

M @ 9 N*
D % M O 9 D w '

N s:- 4 d O *, t
a

"s n z. s. s s o N n '^~ 4,bat- s 3 s i .e 6 m - - sns4 -:.
oa y m % s -a - % s s. s. s. s s. s. ~ s. % ::. s ,s

3 ,s, s s,

o ,

s e ; .g aa
a s .e ~ ia. u a =.

u. o ro u. e -
iA

.o . # (
rs e es 9 u.. tsi m n>:= ca a o - m s s ,o sw -

N N.H 2 o *u N g e,3 N % N s N g s s % '; s

Q 'ss ,a o -1 o s.3 ,a o e 'o o 3 o so o G s3 's
=

-

o. i .:E 4 to o s s v ; ;-o v
w+

ou m ,,

se ton 1o m ,3 c

''5 Q[es,u[
w , w .- i ,,

U. ti Q.

k-{t * h
'M N t') M Y 'd Q g -Q t y

Q(
- .

.

6,' 6; Q sr ['h* j[-_, f % b 't % t.u '
.

.
.

~ m e m w w"wwe= 3 m ,,
s: :. e t ? ,- "- c- " 5 nI w( 2' we 't g ni n% '1>\:8,s f4 ke h' v i.s 'eQ Q h * 6 w G +3' is 'c

'

to to w e (n q u nu wn,4y ;,3 >e Pn
-

4

s ma en smsm. nv _
_

\{ < w e e :.
-

.s # .-
,, .

4-_
,

g g .%
- -.

:? e4
'

S P
4.. %- q-m.. .d.J O N c.

. - . g .

'iT 4 5B108336j] { $ R
' ''-

2 0
* S DN Dg %,A ,s o s, is % n. 4.

. . . .. s
-

, - -
- - - - _

ec % n n ~ e4 m es % a - --
__

.

.I d
~6

e: ed d ~~ i +r# -s *Y
8'' "\
'n- th' '

'-- s A > e c. ~
.a a .:, .m , -s|.. r ::: q % .a g v3

u o s. s.-
- o M m tr. en r. ar. *

N ..). ._D..g.o m o. .

N ' * N . ?N . .N. Ni. N ' % ''- *
l' *

--

C. D
-. :.. N . D'' '- f% *% 'N gg, e.. N <. %

..
10 ., N es

1. . :?.4 3.9 'S... t... 4.c.1, $ , 9 '.S 9 3 S S. S. e-t S., $,. S n.s g ,.,:s . y. c ... .. .. . . .
n .



' -

\ \ . m. , s ,s , , ,
,.

i 's. & \ /N[
'

, ' e,s :/ .. 'm
'

-
-

. .,

\ ,-
-

., s~ , ,... ; - -

~.. x, N. \/ $y'M,)2'

m ., ' s.
i.

t
.-

.
., .

% s. s..

,

I cs c .

.

N N- m y..-

. t.a, N .
- .s s. s.

g

., \ 3 . ., t . p \ n
.. .

-
.

-

eg. .., ,a , s . n. ~. . . - -
,1,| s.'%c[.,

.- . . ...
N.

..: .o- o. NN. N.
.

,s - . Le_c-
-

-
. o. ~s . .

. '

. (3 ,]O . N,n . . x . tn.,. x x N.,. so -

,
- sx W. .

- t3 \6;i. c. . . sN s
. .n ,! _3- - n s, , N. , .. s s, .

..m-
~

'(.: ..

sN \
-

O'$
s . N-

N N ' N- \..x0 x y s- s.

( .., \ ,s N NN
| m. st i . gog y . .s.

N, . ,

s s::= r | u s -\
[i N .. .C.%.:

s ,

.r 8 ' N' -

.] .ggp.g j \ N
.

I s- . .s

'.Q,l\
.

. . N s--
s

'N |'s N ~

'-
, NN. of a ...

.

., t. - ,.

.N N N
<|j .

-

4'- i \
. fx, N.'

-

\o|i .,i_. s~l , N y
M \. , . ,J

.

'-/ ., [. u) i . N,. s g

\ .3} /' ' \. 'D !, C .

<s. , s
.o ; q,. ,,

0' - s
V,D 7 . >,{
,. ._.-

,%
.

e m !

.-
N .

.

.- , + .,
.

, s /'h,Lc e !.. s s i f
#b % g /*

''

,J ,g g Q. .
'. ',! s-

, ,

.- . x,-- t x. -
ss- ~/

,I
. w.~.

,
,- s

N wq -' - - s.- s.

Ns NQ{. \ 4's '
.

w'o . . .. ..

N o ..p
-

h. T'N. ,,.h . N. kg
'

)
, , :- s, -

s .__ . . ,
,

'\ N. \
,

'

D ''y
,

00 ,/

' s,

.

10 ' 4P.k;l
'

'ti 6 .i ! N.
'

-(2) .= s- .,
'

.
'N gi I

.

. u.! ( ;.
'

|
., .,

n .
~ ., _..

4 ' [, ,\ Of ,
|i ' g

', " ' ' '~ *
-

~,,

I @ p cfi' ' , ;. hfI !
,' ' .3

-
.. ..

I s. ' 's '.,-<;f.s.12 .T.q j r .: - .

. o ., ai --
. .s ,

. ; Nl ,
-

- s .

N.s.t..
. . e,

-

., ,
,

q . . , s ! ,& g 4
i. . <. . es

i t y .ws

Wi e :j fL ._.: Es~

C 2, ? dl @ W j. . j ' ,'-
. ''

.

: j ,s 2. J ;
,, , *

, , , - ,
I. .

v,a,,c .g,. ,. 4.-...

.__

.} _, u ;.
i n|.
.

.

,. -

-

| : s .

~~ ' ' I -

SD10F337i '> (' ' - - - - - - --
,

' '

f g'.
j 'y.

-

.,
. .,

-

!' 1o
L- . . . . . . . T. . l .. ._ . _ . s. .

, 'd
'

k,.k [.) It.< - -

/D; .' '|).

.



_p_. . _ _ .
_ ,_

d *. -

.j w -Q

Q w.s
-

, 3..

ta, n
S .o 3 b

- ' - -

y.4*3 / s

\i\ \ \ h .\ \ \ \ \
-

..

. 8 0 * * o % % % q 4 *
|

20@i p t. i, M
,

W V 4: W N g. -

a s t Q R 4 m Mg f,
u-

i #- : ss
%.e : N : : < * : s..A ?

J ' h &>& M '
-

.:!.i2 E '4 g$ N #' N:: 8
w\ wn e so- .c

a a :a.,:as in o- %. g ' %.
.

34 ': : : e z : : q |
.

.

h b Y *t 9D
~ * $ o .F C

'4 N u.s s

E3 d f f 4 4 d M R 4
g o o qy c= g - ~s 'N D N '

I Ns N Ng.
o-s. -

k +6
E ligg y % -Q u M m 9g
g 608- y N G vi a Q N s R
w
H
>- DO N3 M N h h q-b No g

Nk Y., 5. ..

,g s s s s,- s s s
O

.

: s > 3 .gn. .Q ,, a.t
-

. n.- -o~
u

u. a ca

! O Yo- M 4 o st 4 A o e- N-

H .I x
o *= -Q g 4 o q o o g e-

J o 4 a s3 se s9 9 % %e-U ud< -
4. -

E N
*f ' bv .t t % t w.Q g g , 4 3 % - % 3

0 *i 0g 04 00 01 .I
,

9"h
9d N* 0 *$SN JQ jD JQ M" ".

Dg f 'vd Md -.g 4Q). *J.

h' MQt-

g g s.g e. so Wc,g
-,

h .* e -uo
m a s, s + s. c . m

3 w .2 " 2 p .3 " 2* 1W ,I . 3n )| 2'*
% r.

L' t w w- h"w,<u ws % '-
,, s 4- NNM~ ,s Y sk to .e m f. N ts

.

*

y }t,
. J~ % .

*'~ ~

\ ' O
/- .

< .g

4 'D *
:

.

: $ .* : :
. .a

./-o, .c. -.- . _;
.n el
e e *"" .V ,

5 "Il 5 : 'N

$ $ S '$ '

7 %

0~ **
., : to . ogj $

--
. .

1 : - -

4 : n
.

. . . .

%.' Y Y- % td ,D.% g . S ts'-t. Q .MN N N .M % % 4 2, NN#-a -s'4,

tM w M -4 % s's ~9 -9 -V.3 % Sg,ggg ,
j

e.s -
.N - 8

--

. .. .. -
-

E. .
I, * f.:I U . Qsy 4

'
! ** *

e .- x x 9.

,

p %, w a sg 3 a ,. g; - . s&g
-

w3
. .

_- -- _ _ _ _ . - ._ __ _m . _ _ . .



\
''

\
. ' ., %|9,'g \s

'Q\',,g |
'- -

.,,

'

/,/
t.\^- K-s

- ' ' '.
. , -,

.\e .

\../ [\'.Ss3 [
.' . 'N. . , ' -

, , \,, -

| N, N%f\ D** s, p .

, in y, s 's, N 'N
'N- -

N. \ \ OgD\., c') y.- .

',\ Y t$ l

'

v% '

N-

s. s 1.s
.

.s.
(fi,W G |

,s .,

., N 'O 's Ne f
' 'I G

h pg..-. -- .. .-- - - |'

s i,o. g
.

- -

o" s\,s.

s

N O N N
*

I n. ~"' ' 7.5.
..,

f. '2 , ', g .\. t } N,O s x\ \ \
--
.

,

,

x, x \yaxg
..

. c n., o s.

..v ,rg /g 4 g s .,
s,g s-

N \-a- s . s s
','N \, '\ N.@. ,E @ -

.s s s.,.- s
,' \ N \ ,' oo'g 37 -'NfE\ N,.,

a- . .s -

7 4 : x - |s N Ni .;- i N , s. g,

\ ..

b.b .G, ,

O G v, . 3 J ; s - .. .,

: .

N j NN
k ,N

'NN ' --

; j.

\.\ ! t-

\
'N

'

k d | '.,s \

\.N)N -

'

. .

.- o , xN; N s4 g #
-,

IA 'N \. .

.fs.

,.Jl. ! (D N . N
.

I ' \ 7s s
k i. s. ,

..s C O N d /.
~~~' 's s

Ni /9!E 3 . ' N., . ' . ,
'

N,
NgS

__

,.f'', N 'N '.. Ng -

s
,

N . , s s.
-a

_2 !ss s s
.

s. . ' s.
*

.i N. s
.s

s .s s. ,.
. .

_I s
N. sN.

., c 1 .s'. . - - s y .

,
'

' '

N,dN ' . , s;, .., ,

N' '

N ; N .-., .,

', O . 's, N.
'

', 'N\. 3
-

--

p. s.,

.,.,

f 007 8\, n.1 % >f c, 3 j g T- ; s x, .

, \, (g), C6 ,( .

. .. .
,

. , . t11
,,-;|,m . -

,
... . . .\. . -

'. j. , i e.-
, , in

, -'.s, N, --

.., s

. .4 ! - - -
,*g .

.,
- i , ...

* -g a.
. \ trJ[/. 'N:

,

cfi.. .

\ .

'

tz.f . gcL : ,' i, , ' . .N
g3i! .- . .- -

.

| ,
.

,. t~ - s-
.

, ,: -- s .

t j b. i *|| /.
' '
*

:4 J. L -, ., .g.

- a ,4
- + - s..

i

.

t,. p t. .
:.

3 t f.. \ ,

.
.

g'' 1,-
.

.

p ,, ., Q. s
e

Q v-|,', "- g,} :
, .

Ir - .
-

N, i.,J ;, ,
*-

. ., ,

.

(,,. . | -3o - -
.

, .

!
.

: Ne is ' -

t -.

C. ,, <,, ,
,3- s - . . .. , .

i jm . , . , f. .> i ..-__) . : a s. t- .

te v".~ : . ._ . A!.J.,'

t. I
$s . . . .8106,133

.

d. x ..!c.
-

.
.
.

:3,, s. . s,_ . 7. ' x-

,4 ';,
..--

. .. .

;_s,,p . - -,. .

O c. ; "!,
'

o|
-

* ''
I o

..

r-< e v e



1. l '
.:;.

i. n.
a r s

s u
. . - = q_

s s s 1. .\
:

h \.. \ y-
1

- --
,' x =

. ...

! ; n. . .g
h ".

' 'a "
9 n s . es 99 ". mtN ;3

.
.

.
+ m

su .m y; -, ,a ; s s .N- a > ~
.

e s ~. . .. .g :. o '' " 2. % b g N' S s 'J
..s c e o S "- -

e % A5 'e a
.'. i.,

s s . s, s. s b s.' N N N, Q N 's
i 8

- .

i e: t ,: , , <
a e * c:

s
g : a-

e: .

Q.
h .,

y E rs .s v. 9 =1 %. n. 9 -

'*

a., U
.N ua seo .c

3 ~-2 %s
s2d N N N N ^+ N 4 TH w -gy

s $) }} } I.3 $ '-:' : 's 4 N sN : : .
,s. .. s, ,.

3,. N O ';- 0 ,J 4 % ) D S
..

" fact x 6 K e $ s, 6 t.< < qa a g u u u k e,

I- Q: N N s 5 s s, 9 ag ,si N N N N <s% s
%g

i s \ N N N N N g s sC s N N N NN N N-

j O
,

l c.
I uJ *' v! N '' o sa d +- m w ,o % % 9 ''. 4 M N; e ""g;;

O "s b x w' x x 3( 0 % d ; 5 t
'~~

@
^

.

r
D '.E c s .f 3 $ 1 4 es 4 *' * o 9 % 5 % o co o e- . . .

YM k k b N'' .5- E ob 4 't. s. [" n' k f( h ,M,f,,,<Q k f
'

'd.'-

.N 'N. s N s. N '4 ' , , N,sN s s s
'

s.y -

l
.2 -> o

2
1*. R. 9 M *- 1 I |- u

u- ou uc-
'

O
$ d-5 O N n) 0 0 " * O s rq ,,,, n gaO es- a s

M f1 M N oa M G %a
.

h M n M rq m .w in en tw.o . E; i-- N A*\ _M Y 0 4 Q NO M M M N9 ND, sa G 3 'O N'e$
E u

.t s o '4
.t - 0 G0 0 '' k gg% V. w N N es, gO

O s'J' b
,, o f\' N N o c. N ow .

f( Qq U $ O f, Qg q ig I 7 7\} ( %
% % > > V M,>. e

$,p4me % 'q t
't b b g g % g g' u 's3 w n

y, '' 4,
t4- u 4.c+ s w

% v,11s u%s e . .u o *' , lt 4- % % % t. c 4, t 't. g
'

. c q M-tu .J
g 4 s g ws e. en ,n o.- cww w m o es ne g w s

'4 .
M, - M,. j' s?

Qs.
,P N'w D.

e-

't - G A G 3 4 6 ,B
,.

d~ "T ''

n- s ni e. ,. e a w ., .,o w n w .s -

b
i '
y w g~ ~ : e '-

, , s ~ -. , ,, ,

:: .n 'N
o- -

ny sag cea.to.- m
3

't*
4 +p.=f

~. a a
~- c - < - - -

. . _

5 g : ~; :: ga v
q v

a.
as. W > :

-

~ o. ,. ,, ~
,M, .N,

oe m w n ~c w es,.,,,.- .=- -., ~.

r ,. r~r. r. _. . . .. . . . . . .. . . .

s , n ,. a :- ~ m.,n c > =m
s . . , a3* u_ s

, a ,. ., . s.3. b2 ,e 's,9 s ~ ,s , . . v, n .n .. +
g w g. 4 'ti- ,) ws *() tog D d( et es.g *%. ?) ts) DI .' ' \- .*.s

,, s - - NDJ ' ' , DJ| <d Pt f'l estq sg ts) -

*

h Q thg

.i .9, .g .s,'d,
g. .\ , g *% ..

, ' . . . - :c. ~ .R: N,: ,.c .s 4
- d s,,.s c. st- es 's, s s. s.. n . N. ..

r e Ig .
-

. . .s N sa ,y 4 .s ,a .
'* N 'e b' 4N .a- gs es- s ,.. ~ ~ ~ s ~- s .w :__

,



,j v,;<gi. c x-

3 \' 4
-

'

,
..\ -

.
. ~ .,,r.\

.. . - s .. . .-.
. -

7,y . s ., .~ x ~~.,
-

,

- . .
.

,

. y' ,
t

,.. . .

to
3 y N, N. ', N\ gv,. g t3(., j,\o

- gs . -

'
-u g.'. e. x . x

x..s \ \b'N .
e .rxv

1; ag ,

, -
'

,
'

;m
,

- .-..
s

!r',
~

'\ N. \
'

-

s
2 '-

i <f, a O . '. ~O ';' ' '\,~ O. g . .. - ~, s s-
.- 3 xi

)|
: o- s..

1s O ,e N so '- &- - /_g3~s .* '

.
-

'\ \.in N.
o. l. e ,a . 4 h

s . tri
-

\.
s s- s-

. s- .s -

6 ' g.. (n
\. 's \'O

~' '
-g sm;. v

in)3 x s - xiN ,g, :q s ,

h\ K -

\, s. -g .\.g g-s N-

pc (0 \.,s. s .. - . .s
,

\ \

m - QQp y \'

.

' . '

;= i

Oo,.. 3,) {:j N
- x ' s. m x x s. .

\ N3$g Q.
'

!!
v x x- gs g.p.,

. 'D65-
- -

s .

j. '. i N v: , ,<.. s .-

s =. -

s ,s y, -- , .. ,

; Nw:- .s -

..- -

s .t
.

p . p. N .nN .s-
's.N i q e

. g '.- .

93 ; .N NA p.srp!
'

.

G
- N .A--i

- r.
.~2.

- s
g3 ,%,. a, s

'A .

,
.

-
:,-e

-.= I
- js-

.

.. et, . } f): c , ' -,$3- N\ f
. e,

a i

CQ.I., ;~. G09 9|. ; : . o
.

} 9 L e. s s.w. o
*i v. s-

, c sy f- ~

.. s.
.n . m..

3,, N., N. 'N , Q,. . U,
x \ .N

. , ,
_'

=
.,

7. f \ y a s .
. -

, n ., N '. *q '.,
2 N r-

Ny s 'a w.
. .

g' f ,..[N . @'.' . '\., A. T's
s~

,

, - ~ s

3 |~ T.I '. 'N - .1e E .,'-

is
. c, I + ~+

a
't . esj.Q') s' .g, .

, ,
- - N , g 4.'

,_ N N gg .3

p-..
;! - Q tri 00E' 3'

; a.> |.ed s .1 : ,, . ,
-

- (0
'

.U.!,:- s

,. : . x.
, -

- y. . - ,x
t

itJ'c OI'-. . di
''- '. . . -

I - s
' ~.

..
'J 357,'3 $ . ' . , ' d, '.l

. |s N(i
'-

-

,.
i .ps -_,. -_,

/ 1
'
,. a

' 8
; ?

| ' g
-

1 |

.
s

-
.

-

. . ; I _.. .
. ,

, i, . - -.- ..._ ... ,. ,,

C ., ' .. N (IM 'i
' '

-

s ,

t.J ; ,- ".
-

;
l.r., i- ..-

;- - 002.9- f .ii..

. ...>. D I
;

1 .-
..

. .) .
: f..... ..

:i _ , -i;
9|.

- -
.

... ' '

'.'. SB10F341p '. Y.
-

i. .
,

s.

p, s. . .

. .
.. - -. . - - .

',- ' CSI'3 C D
I x-

.
.



- - ..- . . . __

.

; - .

'.

3,f ,gy..,c -
- ,' ' O .

' *

s

/ *. ', /N

/

Bechtsi Power Cor,coratior
Inlur-o:i a=r i.Tamatar.dum

'

0:tober 13,1973J. iiilandin oat:ro

G. L. Richardsch -

Soils Pla-: ment Records p,,,nsi:dject
liidland Job 7220 Quality Assuranca Staffor ,

5 H 5 ti.:L.?'
. L. Dreisbach At Ann Arborcopisto
11. Barclay
J. flewgen
P.11a rtinez'
d.\(.J*u,noan

IL C. ns:itbegref

I.1 'A M v u , .

In accordance with your request, I have reviewed f4idland jobsite -
records related to the placement of backfill materials in the area
of the Diesel Generator Building to assure that the project require- -

mants i.ere properly implem:nted during the work operations.
'

The attached report sumnarizes the information reviewed. flo areas
of improper implen.entation or program nonco.npliances were noted
during this review.

.
.

G. L.; Richardson'

.

~

.

GLR /le
GLR-78-10

.

,

attachment
.

4

5I11093S8
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G. L. Richardson
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:

|

F.EPCRT- OF REVIE'.| OF SOILS PLACEMEi;T/I:iSPECTIC! REC 07.DS RELATED TO

- E"CAH|CiEitT I: THE AREA 0F THE DIESEL GEi:EilATOR CUILD1id

*

I. PURPOSE:

To provide assur;nce that records for installation of plant fill

and structural backfill are complate and provide evidence the

work was accomplished in accordance with the program requirenants.
_

II. CONTROLLING DOCUMENTS:

Technical Specifications 7220-C-210 and 7220-C-211

Project Drawings - Specifically 7220-C-44 and C-45 -

Cononie's QA Manual (Earthwork Subcontractors)

Quality Control Inspection Plan C-210-4

Quality Control. Instructions C-1.02 & SC-1.10

!;ote. Revisions to these documents vary through 1975 - 1977.

.

III. METHOD OF VERIFICATI0ti:

Program requirements were determined from the controlling documents.
. .

Attachment i summarizes the pertinent requirements for placinant- by
.

the subcontractor or Bechtel, Inspection and Testing. Using nese-

requirements, quality dccuir.cnts were reviewed to assure that neces;'.ry

inspections and tests were carried out during the time of placemenc

in the area of the Diesel Generator Duilding. Actachi.snts

list the actual documents reviv.;ed. The results of this ra sita is

su:s/ vised in the folic';ing paragrarns.
e:-
D

IV. SUF. MARY OF P.ESULTS: ft
:k -

1. The approxistidates of basfill operatio: s in te mac of I
~3
#'the Diesel Generator Ubilding JOs daterdn'r.: f ro m i ~ ;dm *", ~ #

l.- lanirt crue dbd.:.1'. i e _C: ate::li{a t:c:: - 3. .I.: 2s. '

;
. 1 -

-
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Pr.:e 2

lir :he test results for this are cr.d $1r.o provide: p'.t: O!

the location of the tests. Ba:ed on this dcta the na:erial was

placed during the periods of:

October - Hovember,1975 - limited work in area .

June - September,1976 - most work was building ramp
bsouth of turbin building'c ,a

./

July - December,1977 - Majority of fill placed during tni's

.

period.

April - July,1978 - Bechtel placement *

A review of the subcontractors daily report confirmed that these '

dates are appropriate.
.

* Earthwork Subcontractor (Cononie) operations ended about 11/10/77.

2. Quality Centrol files were reviewed to assure that Quality Contral

Inspection Plans or inspection records were prepared to cover the scope

of work and were properly implemented. Forty-two (42) FIp's.and..

.

QCIR's were reviewed. This review indicates that QCIR's/FIP's

were prepared to cover the work as it was in progress. These

plans / records were properly scoped, prepared and completed which
-

indicates the required surveillances an'd inspections were pre:erly

signed off on the records checked.

3. The Earthwork Subcontractors QA Program requires their CC Enginser

to produce certain records which include daily repcrts and.lif: .

' 5 i c:..:e- : :h : c.. . All of '3.e records for 1975, l?-' . ' ' . ' - -.

.
.

utre-quic.:ly reviewad to risure their Sveilability. i s o f :t:- ::
n

records were reviewed fcr prcper implacentation and c ns10:-1. [
C

cr.d founc satisfactory. The lift. thickness checks en : -ze j{

records indic.'te lif t less ;; hen the maxivo- (12") ::li ..=.d. :: .
:1

the sa cific.:ida. '
. nc icd tnn :.1 -l i ''. . tai -/ . .:.. .. ..
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for 1975 are not in the QC files. Quality Ccntrol l a: icenti % di

this item and hes requested sub:cntract Ccinistrition o cb.Un

the missing documentation. Quality Assurance .unducted :n audi

on 9/17/75 (25-11-2) which include a revies of lift thic.knem

checks. Five lift thickness check records were reviewed f-

7-14-75, 3-11-75, 8-20-75, 8-27-75 and 8-31-75 and found acct:ptable.

This verifies the lift thickness checks were being taken and
'

recorded.

4. Test Records for the Diesel Genrator were checked by review

of the tests sumarized by Quality Control. (Copies attached)

These tests results. summarized were compared with the t'ste
.

" Compaction Fill Density Test Reports" (QC File C-210.3) produced

by U. S. Testing and found to be accurate. The test results

(percent compaction and relative density) reviewed complied with

the requirements of the technical specification. The frequency
u.n wsr a i L;--

'/. of testing for the area within the limits offs 5035 to S 51S5 andi
,

'

E 150 to E 490 is in the approximate area of one field density
.

test for each 300 cubic yard placed. This figure is lower than
.

the required frequency of one test for each 500 cubic f a.-as placed.
'

The figure is based on an c::sumed placement depth of 33 feet and

k ~157 density-teststahne.

5. Twelve (12) QC Receiving records were reviewed for structur:0

backfilling along with-seven (7) usar gradation tests and fcurd
i.

acceptable.

5. Quality Assurance audits were r2 vie.ed for the pericd of ccs r:::i:n.,

Eleven (ll), audits were cenlucted covecir.g the creas :f Tes: '.2:.va Or.- j

0;'erations, In-process Soils Placer.ent and it::ple. rents:!rn'c' ::.e

C .rth.:crk .Su;;cen nctc e. Q2';Iugr::. E@331
+

_
,
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CD: CLUSICriS..

The records reviewed indicata the backfill ma terit.ls placed by

Concnie and Bechtel were placed on approved foundations, in a |

<rdE[5h'c nsistent with the project requirements, and compacted to .
.

,

,y
the densities required by the project documents. This is evidenced

by the completed records produced by:

1. Canonie Quali.ty Control Engineer

2 '. Bechtel Quality Control

3. U. S. Testing Laboratory
.

4. Bechtel Quality Assurance

The records included in this review also indicate the quali'ty programs

approved for use by Cononie and Bechtel .were properly implenented

as related to the backfill operations in the area of the Diesel
.

Generator Building.

.
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4

6

e
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?chtal Power Corporation
-
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[
bO. Box 2167
%dland, MI 48640 1 ',

.

i bIDLAND PROJECT '

MINISTRATION BUILDING /CRADE BEM1 FAILURE f' ihn 0130 Serial: 2538 g

August 25 ve became aware of the situation regarding settlement of the
|

'

j'act beam. Inasmuch as this particular item could fall under the provisions
i '.

Article 9 of the Bechtel Power / Consumers Power Company contract regarding
;

Ij'[fpsir of defective work at contractor's expense, we are requesting that you
vita us as to the reasons for this failure and set up a separate account for

.

; i
ista incurred for removal and repair of same (engineering and construction). : :f~-

'sould anticipate that your response to this office would include some dis- ' .;'l
.

i |
-

.ssion cs to why the incident should or should not come under the provisions bArticla 9 of the contract. |
'

fi .

5
-

., -

,

1C. C::oke i |
ojcct Superintendent

:q! 'i
lp

t
C/pp I I il
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I DESCRIPTION OF' CONDITION

~'' ~ ~ ~ ~ - ~ ^

c:le rv

thetopsurfaceattd(lineNrSy routine survey check of August 23, 1977,

on the north end o bject grade beam was found to be 3h" below its de-

g sign elevation. The south end of the beam at its tie into the steam tunnel
- wall was at its design elevation, however, there was approximately "

-
9

\
separation between the beam and the wall. The beam was not structurally

Soil conditions at the time of the failure were per the attached

fore. l A s w.There was no visible evidence of soil heaving, cracking, sluffing,

or water flow at any point on the 3:1 slope to the north of the subject

beam, nor was there any visible soil disturbance on either side of the

beam looking from the top. The foundation layout for the Administration
+'n be e.a

Building is shown in Figure Q.hs built elevations of s'ubject are given

in Table 1.

To confirm that the beam was not incorrectly surveyed when constructed,

the be'am was surveyed acain the week of August 29. Additional settlement
'

was no,ted and the beam was found to be approximately b" out of plumb,

leaning to the west at column line SHr.

No settlement was found from surveys of all otherddministration huilding
'

footings and the steam tunnel walls.

II INITIAL EVALUATION OF FAILURE

+rc-

After evaluation of the conditions by both, Field and Project Engineering, it

was determined that the 0.4 line foundation could not be econcaically stab-

1112ed and salvaged. .

, . . . .- - - - - _ .---. . ....-.. ..----...

. _
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6,. 8 e d 63F- -- - --7S ; ge.
"--- - the cause of the failure was not appu.ent from the fa+ss at the

time of discovery, it was determined that additional testing and observations !
cd 9: i t e "E i

.

*|* ,ho p f; fin
would be required during removal of the beam to detemine the cause and the3

best method of replacement.

III RESULTS OF TESTING

A) Original Material Testing
d

Attachment $1 includes the reports of the in place dKity tests taken

during placement of the ~1one 1 (clay) material under the footings in

June 1977 (See Figures!A & IB /or ocationpf hisfterial). This
b.%

d mater al takematerial was from a eld stockpile wh
ao:na.h ot g n. % aA

from many excavations into the dike an ifNrAiicNn$'rainYe7
texture and other structural properties of this material account

6
for the fact that the Bechtel modified Proctpr tests taken in different

Per
locations of the stock pile range in optimum dry density from 11710/~t 3

PCF *?
to 132.9 'M. The froctk maximum dry density valgue used to

compare with[ield J3 sities was selected by the testing technician&
using bottled samples of each re/ent frocter in the lab for visual

A I n
comparison to the fielddensity sample. New })roctfr tests were run

.

by the test lab when[ever a new or questionable material was encount-

ered. A new froctor test was also run for a minimum of every 10,000
- c -

.

yards of compacted fill placed. As new tests were taken, old procte~r

samples were disposed of.

A rev)ew of the results of all tests taken in. the fill under the 0.4 line foot-
ing indicate that the material was properly compacted to 95% of optimum

|density. Several tests in the area failed originally, however, all

failing lifts were re-conditioned and re-compacted and all were re-

tested and found acceptable, prior to continuing removal.

SB15 SOS 6
,

:

-__ _
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B) Material Testing and Obse7ations Durina Foocina Removal |.

During footing femoval (September 1977) fhere were several rains and-
.

almost continuous surface water.

r
The removal program called for removal of all Zone 2 (sand)

m t e d a.1 s .!A
and the Zone 1 placed in June of 1977 (see figure. M & $B). Slope

protection using plastic mats and de-watering was continuously

maintained during excavation to protect the adjacent" lone 1 material

(placed prior to 1977) and the remaining Administration Building
.-

footings supported by that fill . Surveys run during and after the

footing removal on adjacent footings and steam tunnel walls indicated

no settlement or disturbance of those structures.
dW h.'c h I s gp

did not show visuala free draining sen materialgThe Tone 2 materialj_ ..

exidence of disturbance or movement throughtout its depth. The mud mat

under the footings, for the few which could be cleaned prior to break-
'

up and removal,did not show structural cracking.

The Zone 1 (clay) material placed in June 1977 below footing to elevation

614'was tested at each footing location at varying elevations by

taking field density test and corresponding moisture tests. The material

was moist, soft, and easily penetrated by hand probing up to 2 feet with
.

W /4 " fod. Field density and moisture tests in accordance with ASTM

D-1556 during material removal were compared to th currentkrocte'r

maximum densihoptimum moisture information (which was probably not

appropriate as the fill was placed 3 to 4 months before the tests). The

fill was found to fail spec 4fication requirements in either moisture or
1

density or both.c/ompaction was judged to be around 92-94%. The moisture

was found to be in the 15% to 22% range. A Bechtel
;

|
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modified ;roctpr curve was then run on a sample of this\ material
. .

(seekttachment.(2).dsingthishroct, era ndard place

density of this material (average = 1171EMELS) averaged 90% of the )

optimum compaction density. Of the 15 tests taken)4 showed density

belcs the above average compaction and one test was be ow 83% of the
C-

optimum compaction density using the actual,hproctor as standard of

comparison.

Six unconfined compression tests (ASTM D-2166 66) were run between

elevation 614' and Elevation 622' in the removed Tone 1 material during

footing removal (See Table 2). The minimum unconfined bearing strength

The allowable bearing sapecrm]yof the soil was found9 s z h . d t be- % ' " [ S F
*550 y p 'J .

it.,

-A
to be in the range of 788 to 1792 *

.

Test borings were taken at two locations ( column line 0.4 and % and
l+r

0.4 and 5ffter footing removal and prior to removal of the ' lone 1
material below the footing at elevation 622'. The boring machine

(ase.re- T.

'uti.lized a 2" split Shelby Tube. Sampling and testingjconaucted in
\frov\ded %) g krae tr.~ ke n hraDC

accordance with instructions a Bechtel Geo . RepresentativeA

Testing included standard penetration tests, unconfined compression tests

andProctErTests. Boring logs are.given in Tigures 3 through 7. Unconfine

strembs
compressionareinTable%2. The low bearing capacity of 2one 1

A t mc.IMed
material placed in June of 1977 was confirmed both by jenetrationg

kstsunconfinedcompressiontestsonthismaterial.Y
SB15 SOS 8

|.. . . . . . . - . . -
.

Results of the densitv.. testing done on the boring samples are given in !

Eigures8,9and10. These tests confirm the in place compaction tests

taken during footing removal. The borings extended into the criginal

glacial till at approximate elevatior 580'lt). The results of penetration

- _ _ - - _ _ _ ._ __ .
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tests 'in the dike material below elevation % indicated that material
was sound and suitable for foundation. Further Proctor and field density''

>

'

testing of the material below elevation 614 indicated densities and

moistures acceptable and in accordance with specification requirements.

IV. ANALYSIS

It is evident that the low bearing capacity of the Tone 1 material placed
I #

in June $ 1977 between elevation 614 and 622 is the cause of this failure.

If the allowable bearing capacity of the soil is assumed to be about 1000 FF.
'

, the overbgden of 1_2Jeet of sand on the footings b -....n ;'

b I would overstress this material [12.fer.t of
'-

.J
17,0 PCF = ! 44 O F'3F) .

The cause of the reduced bearing capacity of this material cannot be

exclusively established. However, the material's high moisture content

contributed to the reduced bearing capacity. When compacted to 95% of the

optimum density this material is relatively impermeable to water. The

material had a higher maximum density than the maximum density selected by

the testing technicians for comparison of in place densities, which resulted

in an avera2e actual: compaction of 90% rather than the required 95%. Al-

though the reduced in place density cannot be directly correlated to this

settlement by calculations, it did contribute in some measure to increased

water perms: ability and the reduced bearing capacity. As an illustration
'

of the effect of reduced percent compaction on the strength of soil, data of

California bearing ratio tests previously made on three identical samples of

Midland soil compacted at different levels of compactive effort are presented

in Figure 11. SB15SOSS

Considering the unusually wet conditions after tnis material was placed and

the possibility that ground water seepage was introduced into the material in

question, it is also oossible that the sloce to the north of these footings

softened and faileh. As indicated previously in this report, there was no

-
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visa'ble evidence of such failure, and the 3:1 slope should have been
,

gradual enough to sustain the fill; however, under conditions of re- )
*

'

duced internal soil strength, this condition might have contributed to

the problem. Vibration introduced by compaction equipment used to

place the7one #2 (sand) above the questionable material also contributed

to the problem.

!
In sumary, although no single factor was found to be the definitive cause, the |

low bearing capacity of the material directly below the footings resulted in the

failure. As borings and tests on the surrounding ii.aterials indicated they were

suitable for foundation, removal of the questionable material was determined to be

the appropriate solution to the problem.

To further assure that existing footings in the administration building were not

disturbed by the removal and replacement of the 0.41Ine footings, a load test of
ASTM Dil!.

the footings on column lines Pa and Nk was conducted in accordance with *S*""T

72. The full design load was applied and maintained for K 24 hours on each

footing. Results of the tests (Attachment h) were reportad to Project Engineering

and were found acceptable.*

;

.

i

i
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Administraticn P,uilding
Anchor Bolts for Col. Lins 0.4 ..

' ,*
Top Bolt Elev. 634' - 2-1/2" /
Per Dug. 901, Rev. 1, Sec. D

.

'

The Colu=ns and Grade Bea=
|

For Colu=n Line 0.4 Shows
Settlement Per As Built

Elevations Taken 8-23-77

|*

.

b .-

Column Elevation Settlenent (ft)
*

.

Pa 634.10 0.11

N 634.03 0.17k

H 634.01 0.20
P

L 634.05 0.16y,

K 634.02 0.19
P

K ''
B

*

i

J, 633.93 0.28p

H 633.92 0.29T

.

O

G

W

6

.

e
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}IIDLA!!D IU1ITS 1 & 2
.

: ADilIIIISTRATION BilILDIliG EXCAVATION

.I UNCONFINED COf!PRESSION TESTS;;

:| AUnconfined Compression ** Allowable3, y, Percent..inmpic Sample Location Strength Bearing Value Rcma
, *

.

llo. Elevation gg,T.bc Per Sq Ft Lhn Per Sq Ft
'I
i- 1 PA .04 622.0 730 625 20.0
t

i! 2 PA .04 621.0 487 420 20.0
1

A PA .04 612.0 1984 1709 6.7

B PA .04 611.0 6'13 546 20.0
.

,

: 3 LN .04 622.0 914 788 12.0..

:1

}
- '4 UI .04 621.0 2081 1792 5.0

,!
I

~- ST-1 Boring LN 617.5|'I 4241 3653 10.3'

,

';

ST-2 Boring LN 615.5 2145 1849 20.0
:|

) ST-3 ' Boring LN 603.0 - 5945 5123 9.1
i

!! ST-4 Boring Lil. 597.5 . 3137 2704 20.0
!

(A ST-5 . Borsng UI, 508.0 2 3'17 2423 20.0.

1. .
.
p
Of*
m *

.i o *

l' (D
t N

-; .

i

q .

.. .

c , . 4 , .. . .t . . c - 1. 4 4 teT I Ac*rn n 91(if.-f,6(79) **1/9 - c 1A* 1to st~.n.,r4 .t r ,,--c-
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Bechtel Power Corporation

Mid. land Units 1 E 2'

Job No. 7220
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ADMINISTRATION BUILDING FOUNDATION LOAD TEST

4

.

'
.

.

1

4

Prepared by: -

D. h*. Billings
,

Nover.ber 7, 1977
.

'

e
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AD.t"?i!STUATIC'! 3UILD'I!G FOU" DATIO?! LOAD TEST

eCn- - -.. -- v.

To load A4--4 istratic: 3"'' ding strip footings which spa betwee: Col"--
Lines 0 9 and 0.6 and located along Col'-- Lines to through Pa. The loads
to be used and applied si=ultaneously are 115 tons applied at Col'-- Line
0 9 and 130 tons applied at Coli-- Line 0.6.

pF.0CIDi.?. .E

1. Arrange cribbing, concrete weights, sh4-= and jacks s* dlar to attached
Drawing FSI-LT1, Sheets 1 and 2. Lond tests to begin at Col"-- Line Fa,
progressing north to Col'-* Line D.

.

2. Record elevations of both piers on footing prior to jacking.

3. Apply load to piers at 0.6 and 0 9 sinulta:ecusly as follows:

a. Col -n Line 0 9: Jack is incre ents of apprevd-ately 9.6 tons (h50
psi") s.t 15 =i=ute inter rals to total test lead of approv'-=tely
115 tens (5600 psi *).

b. Colu== Line 0.6: Jack is incre=ents of approxi=ately 15.0 tons
(750 psi *) at 15 minute intervals to total test lead of approv'- tely
180 tons (S750 psi *).

c. Record elevaticas of each pier after each lead incre=ent.
d. Install jaching collars tight against blocks throughout test.

.

* Incre= ental readings are rounded to nearest 50 psi.

h. Monitor loadi=g of each footer as follovs:

.

a. Obse.-re pressure indicaters once as hou- fer four (h) hours after
total load is applied and reccrd readings. Record elevatic=s of
each pier and jack to required pressures e ly if readings have
dropped.

b. Observe and record press re reading;s approxd-'tely nine (9) hours
after total load is applied and jack te required pressures if read-
ings have drep;ed. Record elevaticas of each pier.

c. Cbserve a d reccrd final pressure readings apprc=inately 2h hours
after ec==ecce=ent of test. Record elevaticas cf each pier prier
to unics.di:6 Release jacks and receri elevaticas of each pier
2"te- 'ad 'e - --ved.

i. I:0'"I: Additic:al readings =ay be required at the request of t'..e
I gineer.

SB15S122
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i.'I*fJ* AT!ONS i.

1. Deter * ation of load / pressure relationship

Jack Type - Duff .*arton Ras Pac, M= del RC-100-R-5.7
' Capacity - 100 tons
Worki=g Pressure - 9695 psi (cause Readins) ~~- '-'

Rffective Ra= Area - 20.63 Sq. In.

a. 180 ton test load at Column Line 0.6:

90 tons per jack

Rec'd Pressure (esi) , 9695 esi , Req'd Pressu e 8726 psi=

90 tons 100 tons
4

Incre= ental Loading:"

3 hour duration at 15 minte.e intervals 12 increments=

180 tons 15 ton increments (7.5 tons per Jack)4

, :

12

Rec'd P essure fesi) 9695 usi , Req'd Pres./Incre=ent = 727 psi,

7 5 Tons 100 Tons
;

b. 115 Ton test load at Colu=n Line 0 9:

57.5 Tons per Jach
,

Rec'd Pressu e (esi) , 96c5 esi :p, Req'd Pressu e 55 5 si=

57.5 Tons 100 Tons *

Incre= ental Loading:

115 Tons . 9.6 ton inerenents (k.S tens per Jack) '

12

Ree'd P essure (esil , 9695 usi , Req'd. Pres./ Increment = h65 esi
h.S Tens 100 Tons

'
O. Searing area required to distribute test lead to soil st- ounding fcoters:

All:-table Lead = 3 kips /.sq. ft.,

Mar'- * ad = A;;;c.d=ntely . 200 Tens
Rearing Area Required = h00 hits , , , , 3, . .

._,s s,s. . . . .-.s,, ,,
..

SB156123. . _ _
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AD'C'! STRATI 0ii BUILDI!IG FOU!iDATIO:i LOAD TEST
=

STRIP FOOTER AT COLtIOT LIIIE Pa

.

Date of Test: 11/3/77
..

Monitored By: D. Sillings

J.'Kelleher

Survey: S=ith,
.

Fri=odig, D.:rha=
.

Weather Conditions: Lisht Rain / Fog

Te=perature at Time of Incrc= ental Leading: 55

Re= arks: (1) Jacks at Colt: n Line 0.6 vere shi. =ed with stacks of thin-

ristes which vere the cause of at least 1/h" of settlement readinr
_

(clevations vere taken frc= toe of chi = pack). (2) Fa.:lty pu=n necessi-
_

tated unloadint; of Col;=:n Line 0.6 after hB.5 tons had been ap: lied.. _
.

Pu=p vas replaced and load re-applied within 5 minutes. (3) St:-rey,

~ cretts chan.;ed chifts between 3 and h hou s after r. tart cf test and again

i for the final readings.
. .

E

-
.

]

. :
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,1ctual Gaut;n Itcading Top or l'icr Cumulative Actual Gauge llending Top of I'icr Cussuls
Time T.omi . (nni) 1:levatjon Gottlement Load - (pni_) 1;tevation Setti

(!': a .) (Tonn) !!cq ' il. ' Actuni (Ft.) (In.) (Tons) Reg'd. Actual (Ft.) (Ira
Top of Shim Top of Anchor.

$ tart 11sIy eg, Paek Boltt
'*

63:.177 O'10 0.0 0 0 (.35.067 0 0.0 0 0
1 ~

D. 0 9 -- 0 . 2 5 93 1:50 600 635 0189 7/32 15 5 750 800 633.173 >Iti

b.25 - 0 50 18.6 900 900 635.017 15/61, 29 9 '1 :50 15001 631.iT3. 3/(8 6

).59 --0.75- 26.9 11:0 0 18:0 0 635.0:2 5/16' 1:5.le 2200 2200 631s.170 5/g3
,

P.75 - 1. 03 38.0 1850 1850 635.039 11/32 59.8 2900 2900 163s.178 m -c

1. 00 .- 1.:!5 1;8.5 2350 2350 635 037 23/61: 75.3 3650 3650 631ss178 -~

).25 - 1 50 57.3 2800 2800 635 033 - 13/32 89 7 1:350 1:350 3636.178 ---

).53 1 75 67 0 3250 3250 635 030 7/16 105 2 .5100 5100 636.177 03

3700 635 028 15/32 119.6 5800 5800 63f.177 01.*(5 - 2.00 76.3 3700 i

a.c9 .2.25 36.6- 3:200 1:200 635 028 15/32 135.1 6550 6600 631s.177 9
1

l650 635.027 31/616 150.6 7300 7300
ip.25 -- 2 59 95 9 1650 631.177 0i

5100 635.026 3 1 / 61: 165 0 8000 8000 631.177 0> 50 - 2.75 105.2 5100 4.

5600 635 027 31/61: 180 5 8750 8800i.75 - 3.00 115.5 5600 631.176 0
8 ,

5 00 635 019 3 7 / 68: 180.5 8750 8700!s . O 115 5 5600 (23f.165 9/r3i

5600 635.018 19/32 180.5 8750 8500 ' 633.170 5/65.9 115.5 5600 8

6.0 '11 5.5 5600 560n 635 019 37/618 180 5 8750 8550 63i.165 9/61

I
.

l *
,

* *

4 .
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m .- 4 = r_u.'u sColun'n I,lv. O.6.Cvu.ur.m I,ii:e ''.. *oJ .

- - m .w .:. , n -. :..

Ae t i I .Gaur,c llcading Ton or Pier Cu:r.ttlntive Actual Gat:ge Readi:ir, Top.of I'ier cumula(
Tir.c - Inc.d (g:;l) - !?levation Gett1cnient Load (ns1) Elcyntion Ge!.!,li

'

h', c . ) (T< vin ) II:: i 'il . ActuttE[ (Ft.) (In.) (Tons) Iteq 'd , Act.uol -(Ft.) -(Ini
.

.

70' .115 5 5600 5600 6M.017 39/91 180 5- 8750' 8500 63 .168 T/011'

3 .

'35 01T 39/Gs 180.5- 8750 6600 _633.166, 1, i22.0 115 5 5600 5600 6 8
.

-

.
.

x

W .0 l'15.5 5600 5600 635.018 19/32' 180 5 8750 8800 638.162 .Vid ;3-

@'s '. 0 - 0.0 0 0 -635 026 31/96 0.0 0 0 631:,173 3/Gi ;

Permanent Permanc.

Dericetion -
1)e flec1,:

? 11ecord Ad- ition'm1 IMuding'sB low If He tuired. 1/2" - 1/Is' ~ 3/68
W._. _

21/Is"*

.

(Gee Remnrkc) -

.

Elcynti inn shoule' hc necurtte to 0.045'

. -

US .

H
CP -

M .

H
TJ -

.

Q ~
,

.

.

G

.

.
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IADMIiISTRATIOIT 3UILDII*", FOU:IDATIO:i LOAD TEST
*

.

STRI? F003 AT COLU:OT LETE :.2

.

.

_

Date of Test: 11/11/78
..

Monitored 37: D. 31111ses

J. re11eher
.

Survey: S:sith,
.

*

Frimodig, Du-ham

k'ec.ther Conditions: Overcast

0
Tc=pers.tu e at Ti=e of Incre= ental Lon:iing: 30'

Re= arks: (1) ?!o proble=s encountered with shl=. :sttlement or stability

of s*rvey noint::.
,.

(2) Survey crevs changed shifts between 3 and h hou s after start' of test

and a;;ain for the fina.1 readin.3s. -'

,

e
1

.[ .

4

.
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C ]bLJ'A'.Eo.d? R9?iV'.IM&$5B1561J8 9 *

5:Lual. G tune llcatlinr; Top of Pier CtuttO ntive Actual Caut',e lic ulint; Top of Pier Cernulal
j te - Lon 1 (nni) Ele'.ation ochtle:nent Lead (pni) Elevation Set tic:r. :
N. ) ' ('''onn ) lle l'tl. ' ' Actuttl (Ft.) (In.) (Tons) Heq 'cl . Actual (Ft.) (I::. ) i

*

,

fp Ancli r 4 T p or Anclior--i t '1: 3_oyn
llolt_ L_uc, Dolt I,ug

-

,
,

o 0.0 0 0- 63's.211 o 0.0 o o 63f.l.82 o
'

i

@ - 0.25 93 I:50' liso 63's.213 o 15 5 750 750 631.182 0.1

f '29 9 1:350 ds50?5 10 50 18.6 900 900 f63i.180 1/363i.213 o
,

'

1 3:5.li 2200 2200 63s.180 1/32so 0.75 28.0 11:00 11M 634.2i3 o,

f5 - 1.00 58.2 18'.i0 185d I 59 8 2900 2900 63f .180 1/p63I.213 o i

631.212 1/G, 75 3 3650 3650a - 1.25 h 8. ') 2350 2350
"

631.180 1/328 6

63i.212 1/G, 89 7 3:350 1:350'J - 1 50 57,8 2800 2000 3 1638.180 1/32
_

*
to 1 75 67 0 3250 3250 634.213 o 105 2 .5100 5100 f63i.179 1/32

119.6 5000 58005 - 2.00 76.3 3700 3700
1638.178 1/32163s.211: o ,

135 1 6550 6550 fa - 2.25 86.6 h200 h200 63i.176 5/Gi631.213 08

150.6 7300 73m5 - 2 50 95 9 h650 h650 634.212 1/G, 63f.177 5/9i

! 165.0 8000 800050 - 2 75 105 2 5100 5100 1635.178 1/3263 .212 1/64,

f 100 5 8750 8750 634.176 y,/G5-300 115.5 5600 5600 63i.213 o

1 180 5' 8750 8750h.o 115 5 5600 163s.177 S/G5,00 634.212 1/G, ,

,

180.5 8750 8700 15.0 115 5 5600 5500 634.212 1/64 63s.180 1/32

6.0 115.5 SCo9 5500 180 5 8750 8750
'

---
_ __

.

.

9,

- - - - -
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I Columu T.iiic 0." Column 'Line 0.6 >:*

n = u wr-wr: n .: . = w.=.za -.--- . . a = = = 1 .t

N:tual Caunc Readir.g Top of Picr Civaulative Actual- Caui;c Reading Top of Pier Cimaulat
|

TI:n . Tor 1 (uni) Elevatiott Settlement Load (nni) ' Elevation Settle

, jdnc ) Iteq ' d. ' Ac t.ttal (Ft.) (In.) (Tons) Ren'd. Acttial (Ft.) (In.jirj. ) (
_

. .

i.
-

.

180.5- 8750 - 8700
*

7.0 115.5 5600 5550 - __ ____
--- - . - - -

I

:. .

12.0- 115 5 5600 5600 634.212 1 / 68: 180 5 8750 8750 634.1788. , 3f s
.

a .

?Is . 3 l'15.5 5600 5600 638.173 1/,863Is.208 1/16 180 5 8750 875'O i-

'

!i.0 0. 0 . 0 0 63's.213 0 0.0 O O! (331 .175 5 / 68ii

Permanent Perinanen
Deflection Deflect 0-

-Pecord kb.itio$ni i;cadincu P. : low If Re tuired. 0" g 5/6h'':i

'

El evat it it nhon1d ' ie accural o to 0.005 '

. .

. . .

.

.

.
~
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Unitcd Ctatco Tacting Compcny, Inc. | =cr*ta*:;,

! t on.ii.in. Cuan
f*cwer Generation Services Division [

*
,,ne.stroCu,, t,, ting.

1415 PARK AVENUE Ea, , .g . , environm.ntal evaluatior:
'

HOSOKEN. NEW JERSEY 07030 (201) 792 2400 (222) 943-0486 F " " *
training progr.ms

File: C-208-222/1015.900
October 1,1979

, . , . - - -

. .:i' _:' 1 ,t .; ;1 S 2'
- - -

Bechtel Power Corporation ! 'l !. -Lj)P. O. Box 2167 d
Midland, Michigan 48640 CC . }c79

Attention: Mr. J. F. Newgen BECHTEL U . ;,OR;:'

. O .: %.
'

Subject: Midland Project Job 7220 c e g(.:o (j-gg
Subcontract 7220-C-208

-

U.S. Testing's Response to "Geotech Revicw
of U.S. Testing Field and Laboratory Tests
on Soils

Dear Mr. Newgen:

Please find attached United States Testing's response to
the Bechtel report " Review of U. S. Testing Field and Labora-
tory Tests on Soils" dated July 1979.

You requested that we respond solely to the summary con-
tained in Section 8, however, we feel it is necessary to re-
spond to all the sections, which in itself details Section 8.

Car response appendices the Bechtel report in so far that.
.

it closely follows its logic, answering questions or making
statements on'each particular point. This U. S. Testing report
is not meant to point fingers in any direction but only to
indicate, to Bechtel, some of the problems and concerns we
faced. .

If .)ou have any questions, do not hesitate to contact me.

Very truly yours.

UNITED STATES TESTING COMPANY, INC. |

M. Anselmo
Project Engineer

!SB15S134
MA:hg i

'

Attachments

.- .
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UNITED STATES TESTING COMPANY'S

-Response to the Bechtel Report

" Review of U. S. Testing Field
and Laboratory Construction
Test Data on Soils Uses as Fill"

Midland Units 1 & 2
Job No. 7220

-
.

.

Note: This U. S. Testing report must be read in .

connection with the Bechtel report in so
far that it will provide clarification
and rebut statements contained therein.

.

SB156135
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1. Use of Laboratory Test Compaction Curves;

This'section of the Bechtel report is concerned with the implied ratio of

Field Density Tests to Laboratory Compaction Tests (Ratio 20:1) given in

-Table 9-1 of Specification 7220-C-208 and the period of time lapse between

Laboratory Tests vs. Field Tests.

It is the position of U. S. Testing that Bechtel was then and is now

responsible for the monitoring, determining and comunicating with U. S.

Testing on the fill yardage for use in performing Lab Density Tests. In

fact, there were more Lab Density Tests _ performed by U. S. Testing Tech-

nicians (who were double checking results) than directed by Bechtel. It
*

should also be noted that, in most cases, our only Bechtel interface in
,

the field was a labor foreman.

The testing of soil will yield the same densities no matter what time lapse

has expired,between original testing and subsequent re-tests as long as the
*

material re-tested is representative of the original tests and the test

method has not changed. The actual volume of soil that may be represented .

i

by any one compaction curve has not been nor can it.now be detennined. In

addition, Bechtel did not control excavated material as required by their

specifications and drawings (documented in report on Admin. Bldg.) and it

; would be likely that any given cubic yard of soil was not only placed several

times but-tested several times, i.e., the same proctor values would be

employed each time a yard of that particular soil as placed.

SB156136
-1-
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Visual proctor selection was many times backed-up by pounding a new proctor,

in fact, most proctors on the job were generated in this manner as opposed

to Bechtel maintaining a frequency list.
|

During the original submittal of U. S. Testing QA Manual, Bechtel (Project

Engineering & Subcontracts) removed the provisions for performing one-point

proctor tests for each Field Density Test.

2. Questionable Retests

The statement "A Field Density Test that fails to meet requirements of the

i specification should have been reported to Bechtel..." is incorrect. All

failing test results were reported to either Q.C. or our field interface.

However, it has become apparent that our field interface may not have been

responsible for making these decisions. Any test U. S. Testing dispositioned

as " clearing" was done so at the direction of Bechtel. The clearing of failing
,

,

tests still is a Bechtel responsibility and on the occasions where U. S. Testing

noted clearing tests, the report was a mode of conveying information from our

interface. The Bechtel Report mentions three (3) cases where failing tests -

were cleared, one was "apparently resolved by merely using another Laboratory

Compaction Curve...", another " tests labeled ' failed' were incorrectly cleared

though the same laboratory standard was referenced.", and the third "two

retests were dated prior to the time the original test failure." In fact,

SB155137
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i.hese ' clearings' were the action of Bechtel employees who were also in the

habit of marking up U. S. Testing reports. It appears that the standard '

Bechtel procedure for the dispositioning of failures was to scan reports

looking for passing results in the same general area. The direction of U. S.

Testing to a test area and provisions for test locations is the responsibility

of Bechtel, on those occasions where the Bechtel interface could not relate

specific locations the suggestion may have been made by V. S. Testing

personnel.

'

We agree with the Bechtel assumption that it was possible to encounter

different soils in the same location, however, it is more likely that the

different soils were encountered as a result of the non-control of excavated

materials as opposed to the removal and replacement subsequcnt to a test

failure.

U.. S. Testing responsibility on this project is to perform testing not control,

its placemerit, and in fact, U. S. Testing was excluded from being involved

in placement control.
.

3. Theoretically Impossible Test Results

Any given soil has individual components that cover a broad spectrum of

specific gravity values. The major factor contributing to specific gravity

values determined by the test method Bechtel requested (ASTM-D854) results

fro;n a 25 gram sample and thus the specific gravity values resulting there

from should be interpreted with that in mind. The application of the likely
.

~3- SBibS138
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band of spacific gravity values represented in the Bechtel report. figure 1

results in a 49 percent reduction of theoretically impossible results. The

remainder of these test points falling above zero-voids line will be discussed

in Section 6. However, specific gravity values from 2.57 to 2.82 for soil

fractions are documented for material on this project.

The coment regarding the doubtfullne::s of the variation of soil properties is

likely to be discounted by an examination of the data of the current soils

evaluation program.

4. Repeated use of Questionable Laboratory Test Data

Although"...the fact that soil was not being placed or compacted according to

specifications" was a major cause for concern. It is evident that another area

of concern existed. Errors in calculations went unnoticed thru a good checking
'

system. It is unfortunate that Bechtel's checking' system simultaneously
"

experienced, difficulty.

5. Limits of Accuracy and Acceptability for Test Data
.

Although Bechtel statements conclude that only 25 to 40 percent of all clay

tests represent compliance to specification, it should not be construed to

represent the percentage of valid test data. The envelop of reasonably

encountered test values would encompass the vast majority of. test data. It

has been demonstrated that the nominal scattering of data that may not have

been anticipated was well within the statical variance that would be applied

to this data.

SB156133
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-6. . Accuracy of Test Equipment

The~ average deviation of the nuclear device from oven-dry moistures was ,

-+.12 % for a set of 30 tests.. The range of differences was approximately'

from -3 % to + 4 %. It was the assumption of U. S. Testing that Bechtel

: Engineering was appropriately applying this data to placement tests.

Contrary to the assumption regarding figure 9 with its " impossibly high
;

dry densities" current test data closely resembles this graphical repre-

f sentation.
:

The use of the nuclear device was employed at the consent of Bechtel to

facilitate production.

'

7. , Relative Density Tests

j Some of the' specification 7220-C-210 zone numbers are an area of concern

because of the overlapping soil classifications, i.e., clay could be either-
'

zone 1 or-2., The inherent nomenclatural difficulties that plagued the

Bechtel Organization in providing data was not addressed in the limited
- potential problem areas. A.re-evaluation of test data, with this third .

concern in mind, would probably change Bechtel conclusions.

Regarding calculation errors of relative densities and assuming the*

~

validity of these errors, it is again unfortunate that our checking systems.

broke-down.

SB156140
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The re-evaluation of maximum density by the wet method was in response to
'

a relatively recent innovation of Bechtel assigning a geotechnical engineer.

to oversee the soils operation, here-to-fore there have been no " radical
v

changes" or Bechtel material controls that would serve to flag the need for

maximum density method re-determinations. Subsequent to this, the comparisons

of maximum density methods have been done routinely by U. S. Testing in
!

; response to material. changes that were identifiable by newly instituted
.

material controls and routine communication with assigned geotechnical

representatives. These current comparisons have yielded maximum density

variations that result in relative density changes from minimal to 20 %.

The acceptability of high relative density results should have been.

evaluated as part of Bechtel process control that did not exist.
3

.

.

Summary

The Bechtel request that U. S. Testing respond to items 1 thru 5 has been
..

detailed in. this report.

The closing remarks of the Bechtel report makes the statement that"...on many -

occas' ions the inplace density was divided by the maximum density from the

! relative ' density test to get percent compaction..." is true. However, the

repcrt fails to mention that this method of calculation was a specific Bechtel
directive,

d

5B156141
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In conclusion, the problems and concerns attributed to U. S. Testing results

from a lack of proper soil identification and material quantities nortrally

covered in inspection and placement responsibilities, none of which are

contractually the responsibility of the U. S. Testings scope of operations.

We are the testing arm of Bechtel. Our function is the reporting of data

not its evaluation.

.

6
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| August 3, 1976
l UST-13-76

7 * @ @ Il $8 @ ['# " 'Bechtel Power Corporation I

P.O. Box 2167 LJ
AUG 101976 i

Midland, MI 48640 '

BECHTEL POWER CORP.
Attn: Tony Thompson JOB 7220

PER-/ U D -

*

Dear Mr. J.F. Newgen:

The enclosed tests taken 7-29-76, were prepared from
a new proctor, taken from this test area on the East Dike.

Any tests as of this date for the following locatiops?-
and elevations should be considered void. tT'

The locations and elevations are as follows: * .

Locations Elevations
'g 'l; A'

-

e. y , ..i.

p.,. A
c^.g6 + 00 624

?>h1''.\i
'

e .. ,

T11 + 00 627.5
~

15 + 00 626.5 ' g , f' , < g
. 2. '

' ' '

W.Nj'y,k19 + 00 624.0 --

C '

21 + 00 628.5 r,
i k

Ry[p;.,sc" ,'
24 + 00 629.0

'e ,26 + 00 629.0
e ei-

Ihopethisletterdoesclearupanyconfusionconcernin*(.y
-

the East Dike g6

Sincerely yours,

A -

B.S. Waters
Lab Chief, Midland Project

BSW/dkm
SB158164
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COMPACTED FILL DENSITY TEST REPORT oc accu raNcc oarc

CON IIMM. NO. I TLC NO.'

i. enOxCT NO. 7220
'

2.o4ie 7-29-76 _.
,,ce o,:

---

.

PEC. NO. 72?O-C-70R 5. S E Vnk X X E X En<:t Dike 6. TESTED WEEK OF

e. 3. ~io. n. i2. na. 34. is.. is. n. te. ~~~A P -~--- ~
---

TEST- ELEV. DEP1H IN PLACE MOIS TURE IN PLACE DRY MAX. LAB. DRY PERCENT6TE TEST BELOW WET CONTENT DENSITY SOIL CL ASSIFICATION DENSITY RDAAHKSED LOCATION OF COMPACTIOr3KEN NO* SY TEST FINAL DENSITY (%) ILBJC.F.I ILBJC.F.)
'

- IEl ''* " J BMP OMC Zone
,

MD _ _

142.0 12.3 126.5 277 13.4 2 121.0 104 PF76 896 11 + 00 627.5 --

.2 dry
139.5 11'.2 125.5 277 13.4 2 121.0 104 F(Moisture)

.
897 15+00 626.5 --

8^8 19 + 00 624.'C 140.0 12.2 124.7 277 13.4 2 121.0 103 P--

a

123.5 15.2 107.2 277 13.4 2 121.0 89 F899 21 + 00 628.5* --

.2 dry
147.0 11.2 132.2 277 13.4 2 121.0 109 F(Moisture)900 24 + 00 629.C --

137.0 13.5 120.7 277 13.4 2 121.0 100 P901 26 + 00 629.C --

134.1 13.9 117.7 277 13.4 2 121.0 97 P902 6 + 00 624 --

. .

@
a
@
$
ici
th

.

JST J1-2 19

.

e

. - - - - - - - , , . - , - _ _ , _ _ _ _

*

- - - - - - _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - . --

1..

' COMPACTED FILL DENSITY' TEST CEPORT ocacct"^Nc' o^TE

ca s s enet. rue. e i.x e.o.

i. PNOsCT NO. _ 2.DATE 7-29-26 _ _ _ . _ _ PA(.E OF7220

rec. sea. 7220-C-208 s.J,5XX,K)(X,V Ecst Dike yesygo oggg og
_

~ ^ - ~ ~ ~ '

'. e7 ~ 'ae. a t. SE~ ~~gi - 34, ,3, g, 3)," go. -
tg,'

s
TEST- ELEW. DEPT IN PLA CE asOt$TURE 6M PLACE DRY MAX. L All. DHY pg,,gg y 7aff TEST g suet CONTENT DENSITY SOIL CLASSIF8 CATION DLNSITY itEMAfts(SED LOCAT8088 OF ggg ,o,,geef 80 0 . SV TEST DENSITY gin (LSJC.FJ (LS /C.FJ

, iLS>c.FJ -

BMP OHC ZoneBe ePra

11 +~00
D-76 890 RS L. E 627.5 139.0 12.6 123.5 271 10.1 2 126.6 98 F(Mointtire)--

! 891 G S24.C 132.5 11.6 118.8 271 10.1 2 126.6 94 F--

_-
|

|

|
l .

(O
q
H. *

. 4-

'44

CD
WJ

usi .i1-2a2
|
1

.
I

!

!

L

I
|. .

1 .

*

EfL )
-- - -- - - - - - - - - _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^-
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COMPACTED FILL DENSITY TEST REPORT oc acetera**cc o^ic

c o m oa. o. este o.

7-29-76i. PnoscT No. 7220 2.onTE
_

,,cc or

3 mc. sea. _Z220-C-208 s. KEEXX)(XT East Dike s. Tesito wEcx of

A C-~ E 2' a a m m. is. o. w ?' " " is.
--

e

TEST. ELEY. DEPTH If6 PLACE secg5TURE IN PLACE DRY MAX. LAS. ORY IEDATE TEST LOCATs088 seET CON ENT NCI SOfL CLAS$1FICATION N TV REMAltKS
E,$ ,

gTusas suo,

'c8"JM * 1_s BMP OMC Zone
11 + 00

h'A-1 892 RS 1.. C 627.5 144.5 13.6 127.2 271 10.1 2 126.6 100 F(Hof stiere)--

24 +E
00

.

893 L. 628.C 142.0 12.5 126.3 271 10.1 2 126.6 10G F(Mositure)i --

28+@
894 L. t 632.( 142.5 11.3 128.0 271 10.1 2 126.6 101 P> -

895 E 624.( 133.5 13.3 117.7 271 10.1 2 126.6 93 F' --

. .

_

1 *

(D
m
GI).

i 9
e4
80
M

_ _-

9

.
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JUN 2 41974
'

.

Bechtel Power Corporation
P.O. Box 2167 BECHTELf0j'/ER CO.7P.
Midland, Michigan 48640 o M p.,, , ,

~
'

Atens Mr. E. Felton
Re: Troxler Nuclear Gauge

Correlation;

In response to your letter of May 21 1974, further comparisons
between the Troxler Nuclear Gauges and cven-dry methods of
moisture determ' nations have been made. Attached (Item "I")
is o comparison as outlined by ASTM D-3017-72 and the manufac-
turcrs recommen'dations. In addition a statistical correlation

w s also p'erformed and is attached for information purposes(Itcm "II ).
Piccse give your conside' rations to this matter and advise as>

pertains to implementation of correction factors and use on
Q-listed fill areas. If there are any questions please do not
hesitate to call. .

. - Respectfully,' -

,
,

Un d cates Testing Co.,Inc.

/ a /:!W. .

Kei h Rademacher
Lab Chief - Midland jobsite

*

At'tcchments

cc: D. Edley, UST, Hoboken, N.J.
,

KR/kls
SB15S175
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MOISTURE CONTENT CORRELATION-

'

Between

TROXLER NUCLEAR SURFACE MOISTURE DENSITY GAUGES
'

and

OVEN DRY MOISTURES
*

.

.

As per the guidelines set forth by the manufacture's manual, and by
ASTM D 3017-72 a correlation was established between the two methods.

.

Tost data was collected between May 30, 1974 and June 4, 1974 on
various site areas and abil types. Two Troxler devices were used
to determine the moisture content by the nucicar method. The test

,

crca was then removed and tested as per ASTM D 2216-71 (Laboratory 4

Detcrmination of Moisture Content of Soil), with the exception that
the moisture samples ranged from 6 to 22 lbs. each in order to make

'

o more accurate determination on the larger area encompassed by the
Trcxler. A sample set of 30 tests was collected and used in the -
computations. ASTM D 3017-72 section 6.3.1, requires an accuracy of

31.5 lb/ft . Correlation resul,ts exceoding this would require a
,

ccrrection factor. Our correlation check showed the Troxler to be,,

on the average'+.12% higher than the oven dry determination. This
deviation from the average is within the Troxler stated precision of
t.2%. ,

Bas:d on this correlation, a correction factor is not required.

SB15S176
.
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gt Item '.'I" .

>n MOISTURE CONTENT CORRELATION DATA
V
@ Bet. ween ,- --

$ TROXLER NUCLEAR SURFACE MOISTURE DENSITY CAUGE

and -

^ OVEN-DRYMOISTURFb -

TROXLER OVEN-DRY TROXIER OVEN-DRY
No. MOISTURE MOISTURE DIFFERENCE No. MOISTURE MOISTURE DIFFERENCE

(%) (%) (%) (%) (%) (%)
.,

1. 16.4 19.0 -2.6 16. 10.2 12.2 -2.0

2. 14.8 13.9 + .9 17. 17.6 - 14.8 - +2.8

3. 15.5 16.6 -1.1 18. 15.5 12.7 +2.8

4. 13.1 13.8 - .7 - 19. 13.2 11.8 +2.4'

5. 14.2 13.2 +1.0 20. 16.3 15.5 + .8

6. 10.8 11.2 .4 21. ~ 10.6 11.6 -1.0
,

a 7. 11.4 14.6 -3.2 22. 12.5 11.9 +. 6

8. 10.6 13.5 -2.9 23. 10.6 11.1 .5

9. 10.8 10.2 + .6 24. 14.5 13.3 + .8
'

10. 10.8 13.2 -1.4 25. 18.0 14.1 +3.9
'

11. 10.8 11.4 -1.6 26. 10.8 12.0 -1.2,

12. 10.4 8.0 42.4
- 27. 10.8 10.4 + .4

13. 11.5 11.5 10.0 28. 12.7 13.4 -1.3

14 11.6 10.8 + .8 29. 14.7 12.3 +2.4

I5. 12.6 12.7 .1 30. . 13.9 12.8 +1.1.

j +3.7

:
I +3.7 t 30 = +.12% Ave.

th v t a t. 1 (n*
., .. .

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ -
_ _ - _ - - - .. .- - - _ -



.
'

24 -

,

.

23 *

1 on 1 slope
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'

Item "II".

,

STATISTICAL CORREIATION.

Between.

TROXLER NUCLEAR SURFACE MOISTURE DENSITY GAUGES

and

OVEN DRY MOISTURES
,

Th3mostfrequent5yusedcorrelationaltechniqueisproduct-
| moment correlation denoted by the symbol "r". The reason for

the name " product-moment" correlation becomes obvious if pne
studies the algebraic manipulations illustrated in the formula

| fcr small group product-moment correlations.
,

E xv
'

r-

kbx2 X Oy2 -

A " moment" is the sum of the score deviations from the mean j

after these deviations have been raised to some power and divided

| by "n". Since correlation deals with two tests, one " moment",

| and one therefore arrives at a " product-moment".

| R0sults of thirty random samples, which were taken during
'

the course of work at the Midland Nuclear Power Plant, were*

i
,

'

correlated in this particular analysis. The methods of testing
uscd were the Troxler 2401 series Nuclear Surface Moisture i

Density Gauge (X) and oven drying samples (Y) according to -

ASTM D-2216 (Standard Method of Laboratory Determination of ("

| . Moisture Content of Soil). The material tested was from zones
,

i i cnd 2, with both methods of testing being performed at the
same locations. Basically, the test procedures incorporated
cro on a physical test vs. electronic device basis with the
test results being translated into a numerical result. We

believe that without a definite correlational procedure of
sectistical analysis there can be no true picture given of the!

Trcxler vs. oven dried sample test results.
SB15S179

!
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Item "II" i
< .

* '

-2- |
*

. ;.

According to statistical procedure, the derived correlational
,

I coefficient is applied to the following scale.
1

L * .00 to * .20 - Indicates very slight or no relationship

.
t .20 to * .40 - Indicates low relationship

1

L * .40 to t .70 - Indicates moderate relationship j

i .70 to *1.00 - Indicates high to pe-fact correlation f
betweien two sets of test scores. i,

The scored correlational. coefficient of our test results was I .98. !
! !

t

The Troxler Nuclear Gauge is a more efficient method of testing, !
i.

clininating human error, and giving a clearer picture of the |
crea tested. Although not universally approved in the soil I

testing" field the Troxler's results still have a very high !
I correlation with sand cone, a proven but older method, which

has too many flaws and inherent variances of error. :

:
,

j All statistical references were derived from statistical research ,

and lectures given by Dr.. Robert Sheehen of West Virginia Univer- I
.

sity and his staff. Also specific reference can be made to
,

A. L. Edwards' statistical Method, New York; Holt, Rinehart and (
Winston, 1967.

| CORRELATION STATISTICS !

Using (X) as the representative symbol for Troxler moisture
results and (Y) as the representative symbol for oven dry:

;

moisture results the correlation coefficient (r) can be deter- |

| - cined giving you a correlation between the results,of two sma11
,

i

! '. groups of test results..
mean of X 15.7=

i
'14.0'mean of Y =,

5B15'i1!E0 ;
.

'

.
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Item "II"
,

.
,

'

3,

2 2K x x y y y xy

D.2 4.5 20.25 18.3 4.2 17.64 18.90

). 2 3.5 12.25 18.2 4.1 16.81 14.35

)9 3.2 10.24 18.0 3.9 15.21 12.48

).9 3.2 10.24 17.9 3.8 14.44 12.16

).7 3.0 9.00 17.4 3.3 10.89 9.90

).7 3.0 9.00. 17.1 3.0 9.00 9.00
'

36 2.9 8.41 1,6.6 2.3 5.29 6.67

).2 2.5 6.25 16.2 2.1 4.41 5.25

)co 2.3 5.29 16.0 1.9 3.61 4.37 !
'

).8 2.1 4.41 16.0 1.9 3.61 3.99 '

po5 1.8 3.24 15.9 1.8 3.24 3.24 ',.

39 1.2 1.44 15.9 1.8 3.24 2.16 '

36 .9' .81 15.5 1.4 1.96 1.26 ;
'

).9 .2 .04 15.2 1.1 1.21 .22

D.6 .1 .01 15.0 .9 .81 .09
,

).4 .3 .09 14.5 .4 .16 .12

).O . 1 '' .49 14.0 .1 .01 .01

30 .7 .49 13.9 .2 .04 .14

$.8 '.9 .81 13.7 .4 .16 .27*
-

,

'.6 -1.1 1.21 13.0 -1.1 1.21 .363

?.2 -1.5 2.25 .12.6 -1.5 2.25 2.25 ,

99 -1.9 3'.61 12.2 -1.9 3.61 3.61 -

Dod -2.1 4.41 11.7 -2.4 5.76 5.04

D.2 - -2.5 6.25 10.7 -3.4 11.56 8.50

91 -2.7 7.29 10.5 -3.6 12.96 9.72

37 -3.0 9.00 10.3 -3.8 14.44 11.40

92 -3.5 12.25 10.0 -4.1 16.81 14.35

B.6 -4.1 16.81 8.7 -5.4 29.16 22.14

35 -4.2 17.64 8.7 -5.4 29.16 22.68

B.1 -4.6 21.16 8.3 -6.0 36.00 27.60

+ SB15S191,

'

.
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. . Item CII"
*

-4
t

.

b xyr =

)Nx2 X 8y2'

|

,
.

232.05r =

) 205.54 X 274.66
.

!
'

.

| r = 232.05

} 56453.616
'

,

232.05' r =.

237.59 *

.9766825 or .98r =

'

.

'
i ..

.

l8

|
'

KEY:

[= sum of -

correlational coefficientr =
.

standard of varianceSV =

The,above statistical computation and correlation performed by
.

Richard Peck, of United States Testing Co., Inc.

58135192
.
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April 29, 1974-

UST A-38

'

Bechtel Power Corporation
Po0. Box 2167
Midland, Michigan 48640

Attnt Mr. D. Croce
Re Proposed Bullock

Creek Bridge Tests

'Gentlement
,

Attached are the results of tests performed on the Shelby Tubes |
delivered to our lab and tested according to the directions of
Mr. J. Wansack.

All tests were performed by Mr. P. Wang of our onsite staff
with the exception of the consol dation samplot, which were
forwarded to New Jersey.

'

l If there are any questions, please do not hesitate to contact me.
' Respectfully Submitted,.

United S tes Testing Co. , Inc. '
., .

'i A*kAA*/
Keith Rademacher *

.
'

Lab Chief
Hidland Jobsite

Attachments
,

cas Mr. D. Edley, U.S.T., Hoboken, N.J.
KRthis

SB1f2S184
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ocPROPOSED BRIDGEL
vi-

{TEST RESULTS
,

|
Page 1 of 2 $'

-

-.

$NG' SAMPLE DEPTH DIA. MOISTURE DRY ATTERilURG PL SPECIFIC UNCONFINED REMARKS

NO. (inches) CONTENT DENSITY LIMITS LL GRAVITY COMPRESSIVE
f' i- 3 INDEX ASTM STRENGTil(LB/FT )'

ASTM D-422
- %

D-854 ASTM D-2166ASTM D-2216 _

.

- ST-5 13'-14' 3.0 SAMPLES'FORWARDl;D TO NEW J1:RSEY

9374 PSF ![?EyEkay#uYh LS-6 '20' 3.0 11.1% 129.7 -- -- --

w/some sand &
,.

. gravel
d' .ST-7 23'-24' 3.0 SAMPLl:S FORWARD):D TO NEW J1:RSEY .

14.6 15.5 2.67@ LS-8 '30' 1.5 -- -- ---

30.1' '

13.3 15.3 2.69 Ilydrometer rpc

[~ ''
LS-9. 35'. 1.5 -- --

attached28.6
,

h LS-5 15.' 1. 5. , 11.7% 128.9 9.5 11 7 10520 PSF- Brown clayey
--

silt w/,some21 2 sands & grave"-

O LS-6 20' l'.5 19.7% 110.3 17 5 17 1 -5011 PSF--

34.6
8611 PSF5 LS-7 25 0 / 1.5 ' 14.5% 121.4 -- -- --

r ,

8323 PSF9- ~LS-8 30' ' 1. 5 17.4% 114.5 -- -- --

: ,
'
.

~
'

'
Note Sample short (!LS-9 35' L.5 23.9~ 96.8-9

' t

-- -- --

broken no test-

U. LS-10 40'' 1.5 24.9 100.9 7157 PSF-- - -- --

. .,

4953 PSF0 LS-11 45'- 1.5 25.8 98.9 -- - --

;

19.9 14.8 2.71 Hydrometerrp.iO, LS-12 50' 15- ----- --

attached'

34.7

2_ . - - . _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ -



th U6r.D BRibGE -

TEST RESULTS

Page 2 of 2

ST-6 18'- 3 SAMPLE FORWARDID TO NEW J sRSEY
19.3'

Cray clay u/
1- . .: 27936 PSFST-10~ 44'- 2 14.9% 122.9 -- --

3ome graveis
44.8'

2.66 Hydrometer rpt.- LS-6 20' 1.5 ----- -- -- --

attached

5054 PSFLS-8 30' l.5 23.6% 101.7 -- -- --

14356 PSFST-9 35' 2 23.9% 105.8 -- -- --

28425 PSF Gray clay w/
ST-ll 45' 2 15.6% 120.2 -- -- --

some gravels

.
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"'*I*****~~- -- UNITED. STATES TESTING- CO 'n-
. . .. j

~! i
'$.fe, $'.'8: '')

'

LeLoettory No Sa% No.. '.'" ,~2.... . .. .
. n.

:..'.-.' Y.U'N ~
~~

1 Date F.cevived.. T' - / ' ' '-' D e te Teed.:-l.;:. .' .._'.
*

,,.

. . (p,n. _.m ww... ...>.. --= .:-.w::: I a
,. _. . . .

.

| ,c,,,, ,,,______g,_ _ y_jqf,
_ - -

,
____.*

Ll!'Citi;!!! CAL TJif1LY.513 4. ATTCHEEP.G I

-

| Cheeked Dy .E.n hll hE/dil.C.l.blE#.3
Ltf.11TS of 30iL5

,e.

SPECIFIC GluYITY 'e '

. Wt. of Dry soil and Flask W = 22,.ilg. Volurce of Soil Ys.. a. 2 7,_,,,e,e.
i .

,

Wt.of Fiesk No. W ,=_ / 6 * i.g. Apparent Sp. Qt.=W.= ZAy
WL. of Dry Soil W -W:==We = / ' '' N. }s

'

LIQUID LIMIT -

,

A ar B A* B
"

WL of Wet !! oil end Di h - -.fi2 9 -. Wt. of Dry Soil and Dish C".At
Wt.of Dry Eoil cod Disi. C~A - Wt.of Dhh _i* 7. /- - -- -

Wt.of Water 7S Wt.of Dry Soil 25'6- - - - -- - . -

Percent of Moisture . _f.Z .d -- -
..
..

PIASTIC LIMIT,##
- A B A B~

WL. of Wet soil sad Dhii - & li . Wt.of Dry Soil and Dhh W
WL.of Dry Soil and Likh - i.d il *

SB156188 - 9 ~I
"'""* - - - -

WL. of Water 3. ? 2/ .
.

Wt.of Dry Soil- - - - - - - -

Percent of Moisture- - - /S 3 *
. - - - .

,
*

, PLASTICITY INDEX (LL.-P.L.) = /A 3.

SIEVE ANALY315 RETAINED ON Nu 7 (W l f SIEVE ANALYSIS FROM HYDROh!ETER ANALYSIS (W )i

.

. . Retsined | Cumu. stive
' '

,c r

* Ret:!:ed | C:::nulat!re$1ove Sleve Part!c!e:

2iumtser Weight Pe* rent . Per Met. U Ret. % Past
,

Nunnt M.ro We!sht
Pe*te)st

Petevrat G 1:et. '- 3':ss5 (m) tW.: (W) i , W.tW tw3 (W (
* % % % % j mm. t : % g | q n ;

~

1-I W 10 |1.53 () p , _ ,,..e- -
,

_

;1. so 0.ssa .eix i. ,. c ,: ce : i
,

W ' 40 0.417 | f, f ,,. r, . <.. . v , .:i
.

W 00 0.340 os. p *, y , .- : . . - e a. :-
Es. 4 3 40,, , OilD&s ,f, , 3 ce | y., ;.A s, .> . . - - -
No.10 j200 0.074 ,, p p | 4, 7,.c, | c r, " o s. .*

be. 40 | PasJ No. 200 y,eff, I gy,oy |
No. Poo 1 Total |c .r.3 100 | |
Pase Original Sa:nple W '%7 . 103 %=

~
*

Total Partial Sample We 0 c. .C.% -=

! :1 Partiat smet.w, M ..~ ..c.. ; <..

NYDROMETEM ANAL's:ilS CF MATERIAL PN5 SING No ' f - SIEVE (W )'

Ifydrometer No.,'&' "'a Sp. Gr. Corr a - Wt. of Sampie W .".C.Cl2 Gm.
- *

b Ylme Tersp. Ifytfrumeter P.*.v11s:$i
'

. Time - 311a. 'C. * Diameter Corrected G 7:s4
1151. Daa.:.e:er cf W.ORIG on- a . .

$-X2-;tf(~Tf/) l &.-| .o ! f:% M | 1

??T. ~4 3 '!'c tD??'' . #-e 4 w !. - rr -A.-t c '. .* P r> ~ .n _-| .041 | Fi * s'.' < I .c ? .-
.!~+>

, e. .e- 5 . , . . . , . | i , , .-- | r- e c. e , . .a. .c s t'.
. e....... ~:. .

;-r r 1s | Q :.- s. .y..- | *: . .,: ._,-
.

.c:s i. . . - . .~ ~~.

f.-;-,, 33 | a ~ e .- | , , . .- - | s r i. | . . , . , .cn1 | f. .
.

, . . - . _ _
*

.

,.
_ .

, -:.u - | ! !a i U>>c.. .co < | r. . i- .L.,._.--
's4.~ c0 , :..:. e

.

,

e ,. ::.o e .- . - 1 | . , , .- j i . . -- .,3 j .- -
.

1

_

! I i |
!-

i

.tcar i -,.-:
. _

. .
' j_,.. .

-

I- I i i i i-
lii3 ' | ' r f f. | g .e .s . [ , ., .. .- ! ,. r f | f .,, ,f... . . , - i

-(C D I | . .-9.),;. *..",A*;. # - . -p. ,r - - = _

NOTC-Perrerite.e: s of W al-o apt.It <f;re Ily to W:.~ tl.c instreihl n .<in- the I..went siese. Tht e p:strnta:ss, u. n rit ru tL.-e ree..r - * 2.

: in Cohnnn - (100 f t.1+W 14fti..:liy.he. w tes .\se.i
.

- - . cf the Partial Sample. W:. to the Tuta! &n:ple. W.ph. are sunses ted in l'ercer.:ap* vf Llie Tet ! danip c. W. try suutti,.: .~::; the P.u
,

,, _ _, -_ _ ._ . - - . _ . _ _ . _ .. . . . . _ __.._..,,,.
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C '' 4 ,t?'(t'. ;.\ h.'.; },.~e [//| Lo!eratory No 5.:s!! N<,.,._'.D

"--- " - -

t.I* '*
. ,

ts\g.s - - - .- .

a i.
. >,,A ^ ?' 4 Date neceive.L. - ? ~ ' ., ~ . . s- " D ste Tea. d <=*- C.* -'

.o
-

*
-

2.:.1;.v., :: ..OQ estee. Dy.. .. ,o. |t.yif.i(,i, :.i :L':D...m:. a:: *

.T .,r...

!".|"Ciff.T lC.~.L Ai !!LYSIG a ItTTE:iCSitG //. .!.'N#.f.61'~; #.2.
. -

' ' / g '

| Checl.cd By.
'

Lt'. sits of 501Ls f. .

-
.

SPECITIC GRAVITY .:. - -

Wt. of Dry Soil rnd FLssk W = .l' $..!.d g. Volume of So!! Ys.- 3 2 6 c.c.
i .

Wt.of Finsk No. W = :: ' # ''c. Apparent Sp. Gr.=W.=. ? ~~/
i

-

Wt. of Dry Soi! Wi-W = W = *' ' ''.I g. )si

LIQUID LIMir
MA 3 A- B

W1.of Wet Soil an t Di<! . 7,fr.52_ Wt. of Dry Soil and Dish SI 8
'

.

Wt. of Dry Soil end Dish - C8 Wt.of Dish 0.dr$_.- - -. .

Wt.of Weter c. 2 _ Wt. of Dry S:,Il 2 '' 4-_-- . -. - --.

Percent of Moisture . ,- . -_ 34.7
PIASTIC LIMIT,'#

A B A B'*

. ~' L .Vt.of Wet Soil and Dish . . JQ.d Wt. of Dry Soil and Dish e

WS- f Di5h - # 'f --WL of Dry Soil sad Dish - M ?__.
'

SB158189
' - - --

Wt.of Dry Soil 26.dW1.of Water 9O - - . -- . ---

Percent of Moisture - /4 4._- *

- . . .-

PLASTICITY INDEX (LL.-P.L.) - M'

. _

. -; STEVE ANALYSIS FROST I!YDROMETEP. ANALYSIS (%*.)

CIEYT. ANALYSIS P.F.TAINED ON No - | Cornela'ive ;)* Re:alced | Curr.u:stive

(%t* ) .3
. ...

Rotalsed.
-1 S eve PartirloSteve - - -

Nutstser We:rht Percent . Per flet. G T.et. % l'm S ust'er nice Weight Percent P6 tre::t iG Ret.|'", W;Pass
(u'i> (W i tw) i (W ) tw a j tW) | ti

e % % % %
.

;, a % n | 9 || Gr.i.s.

[ o p | 9 t. eI-1H' | 10 1.n

3*, ] 20 0.133 | H , ...: |f. . . f . ts c. .-
,

| .- - --r. 7 , | f f. ; | . .s| 40 0.417 |-l(* *

He t.3 0.245 | c. g o i f . .- |.-Ie .
,

Fe. 4 -140,ec. Ort % ec d c.,W l i . .e |f | :f.o.

No.10 2:o 0.074 g, gf, , fp j. y. | 7: .-
.

No. 40 | Psss No.200 . r C.? o.r . r r |

No. 230 | f Total |s,-3 | 103 | i
_

Pa a. j Original St=ple W ' M- r. 100 G.

Tota! Partla! Sample 17s O r A%=

Part!,1 S mtsia W. . M '' .r /."." r*. ..

HYDllOMETER ANALiSiS OF .*dATERIAL PASilNG No / C _ SIEVE (W:)
'

Hydrometer No./El.6/J.G Sp. Gr. Corr a Wt. of Sample W . # C''J._.Ger.. '
-

. t *

.. e Diam 9ter | Corrt.-.ed % PusTt:ce Tersp. Hydru=eter he.smg .',s,
'-i*- MM. Dm: ster et W.. TLee Mts. *C. i

j0111G M a

a.2-24 se: <r: ..~, ? a,t .o |L 4% x |
.

/f>/.'* 3 =**C ,. r: N | / >?:* - / *s 4E o.'" ~P | '! A p .2 . : r * s.'.. 041 | r s'; .~ " C' **. .
.

9. p | ,J s. .c s t _ s. : ., | ;: :/!:.f. /* 6 / r A .'c') |s. , :. / ~ | s?/~ C

o_ r =s .s < | 1 e.s _ - e z | - .. a .015 t .*> - - | - . .13 , * . rs -
[-) f

.

.r. * /) *O . s. s f . . .. -- - | g -: |_,c r___ o .s. * c , .011 i. r - ~ . , . .
*

_ _ . _ _ - . _ .
* ,

_
. ..

,
.

i i i<, e0 , , , . . - ' , . :.: - | s . .: n. .: tn . ., : .c: 4 u _ _g- .-

i I L ! i _

.,.! ; s.. e _

,e m . ...- ;.:.~
i ~ ., no . . . . . . -

.
, , . . , , ...

. . .

> | t 1 1 I i-

nm mss !r \.: -.
! , ,-. .- | | . . /. s | ,,. i.

._ i). e , i<,.i , ...cc . , , . - - . . . . . r.- :

*

NOTE-l'creentaces c.f We a!-ti eg.i.ls afiri Il3 t.. W:. the mr.teriI.! ;c. ii.; t! e !..w e t ei. c. There tercentarm. v. u r i . t' . * re.-e. .

in C<.!tunr. 7 (It') H.e +W ) of the i1 ;be.ent trc .\t:aly-e., are tvm crtw t.. l'erces.tages c,f the Tu'.,il 6 amp:e W, l.3 niun:; .:.:y th: iP.3

< f the l's.rt;.il Sarap!c, W2. to il.c Tota: Sami.h . E



.. __
I _I !,k..' ,',7d ~.3/., I.shcratory No - - .S.:!!..No.f[ - ,. .:

_ y
f

~

. ' . . .

.%''J 'i'9.767
. . -

.,v.. .<
' . - ~ .

8 Date Tc,ted /' 'h .!
.

h .Dste Received.- A /i.t 2 ''
'

c. - :..:w.- -- . . . r _-ym. . y.
.,.e-

. r.~ ._,g }.y,,g.c.
-- -

.u ~w. . . .~
,.

Cb:cied Dy.-. .g /q.j '' ';Z~Mf/g-g* E.ECliMilCAL NifaL'!SIO a ArTZm! Enc s

6L. . W _._ .Lli.11TT., s.f SDILS
. _ _ -

# ~r s .

~F SPECIFIC GRAVITY
Ut.'of Dry Sc3 and Flask W - 9' ? # Volume of Soil Ys. 8 Sie.c.

i g.

. W1.of Fleak No. W -' # # .g. 1.pparent Sp. Gr.-W,- ."'c'.'.__.
i

-

' Wt. of Dry Soil W -W =W, _ ? " A g.
'

ya .
i i

" ''
LIQUID LIMIT

A B A- B
'

Wt. of Dry Soil r.nd DhhWL.of Wet Soil and Di h - -
.

WL. of DishWL.of D:y Soil and Dish - - - - -
_-

Wt. ot Dry S:silWt.of Wr.ter* - - -- - .- - -

Percent of Moisture - - - -

PI4STIC LIMIT
A B A B

SB158190-

W1. of Dry Soil and D:shWt.of Wet Soil and Dish - -

* W t. of Dish*
!- W1. cf Dry Soil and Dish - - - - -- -

WL. of Dry SoilW1.of Water - - - -- - - - -

'

Percsht of Motsture - - - - .-
,

!. . PIJ.STICITY INDEX (LL.-P.L.)-
*

-

is*

STEVE ANALYSTS RETAINED ON No 07:1 p SIEVE ANALYSIS PROM HYDROMETER ANAI.YS!$ OVd

Retal ed | Comulative i
.

Re at:t.d | Cw.utative* *
.

$1.rra Steve Part!::e
. ,' Re:.I',OV)Pa ss- Numtier WeI<ht Ferce:it i Per net. G Ret. % Pas 4. Nu:aber Site Weight Perce::t Perretit

O'.*n |tWa 0f0 | tW) i OVn (W)

E | % ** % r. jl mm. u g *; % n ne ,

1-.m * f_10 1.98 o /> f:
-

\

1*, || 20 0.533 | m e. i. r- |ei . oc o

.
I . .e- | c . -i. lj 40 0.417 f .: ,, , e.

.

--

.e, .r- r. .- | i.:, I.<_ -Si* |I. to 0.285 >
.

| 14 0,.,- e 0:10f,4.)_.,,,n j f ,,, , ,., j ,- e | 4 .. --No. 4 .
,

.' No.10 ,,J |:oo 0.0:4 _, . a-y L c , ,, . , ly.-/;|n q,

No. 40 Pass No. 200 -- p / .- y , , f. |
'

b o. 200 1 Total ! ..r p e g too |
~

-' J. r. 100 t;Pass t i Oristual Sample W
"

>=

?' r .C.GTotal { Partial Samp!e We =

. . .Sfi,O...r./ife.: Partig sin-se W,
__

^ HYDROMI TER ANALiSIS OF MATERIAL PASSING No. SIEVE (W )
~

IIydtc'neter No./.$ S:.Zd':E. Sp. Cr. Corr a Wt. of Sample Wo .-[S,..~.f Gm.'

'
ITir:ne Te:ep. Mrdru=e:er Reading - ~ ~ ' Diameter Cerre: ed n Pus

. Time Min. *C. . * * . MM. Daa=e:tr cf V. . I
'-

ORIO | ta | a .
-

.'

r$. _ | M | |b.))-7A sr.. . ') :| G, P |l f /r'

sr s: 2 ?'? 't- r. ~ ' . p. - rIgv.e r1 o :!.7 ( ~ -7 | c 4 ** , ~ ? | = e *2: .| At1 I .* r i. .~ < | . r -' ::_
.

A'? * "' S | ? ''. '*.' *.1 | o. ? J'??*| | . '* 7 C l' e' '.~.'.? | '0'* | /' '' * '' *. |-~|.

. . | .c1s ! r <..- - ) :. ..,,.-: 1s . . . . > , :s ,p| | . . < . - . .s ee

s _ ? r *' 30 , s: * -| * .s * |- | | :s , *. 1i . ? .* ; .e | .011 |*f ~* *

. ._,__
i .4.. . . .- i . .f . . .: - c4 L,-,e, . ,. - , -| t p . .t. !.y- ,.y,, | .co:4* .-- , , .

| -| .
.

.

| i I, i
.

,

__-

s. *y -|
. . _ ,_ '' | ;> j' |,,. e | . y _--- |

3' -

| | |

_
| .oca : .7 ~ <. ,r. . >*j,' ,s - 2 *ao .

- ;__-- i

'= | | |

|
...

'* 1' i .. |.C.:,:; ..r .r:'-p - t "* - | . #:- ' | . a. .< : ,,1 I./..t | pp...-!,,a : s- -

. . . . .

*

NOTE-l'. rc. tit'. ees e f We- (It' its + Wei +4 !!.':t.i.iy tir. ..tI
i.. W,. ti.e wr.t. ri: 1 .aaire t!a 1- c t des e. *1 f.= * iya tvnt ' ' . as * d.u. . :. se ree.g. .on!-o a 3

li il""m tri A ilpis. are t m.er:rd t.. l'eretntos- (4 t!.c lbt..! 2amsk. W. 4.) Inm r >mJ LL "' in C,. .m.;i
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HOZOKEN. NEW JERSEY 07030 (2013 792-2400 (212) 943 0488 I ,

. .. : Irivestigatiorts.<

'

February 4, 1974
.

Bschtel Power Corporation
,

P.O. Box 2167
Midland, Michigan 48640

Attn: 'Mr. P. Carpenter Re: Test Code System for
Q.C. Documents

%

G:ntlemen:

As per our conversation today with Mr. R. Brineman, lab coding.of
coil and aggregate tests shall be as follows:

G - Gradations MD - Moisture & Density
H - Hydrometer Analysis RD - Relative Densities
M - Moistures BMP - Proctor Reports (Bechtel

Modified Proctor)-

Future test numbering and coding will begin with the following numbers
es presented by Mr. Brineman.

Area Dike No. on Moistures Densities
drawings

Barm Backfill M- 4 MD - 6

Plcnt Area - Fill M- 1 MD - 3
J Laydown Area - Fill M - 61 MD - 113

Dike, Baffle M - 35 MD - 34
Dike, West Plant 1 M - 10 MD - 25
Dike, North Miller 2 M- 8 MD - 15
Dike, Northwest 3 M - 12 MD - 13
Dike, West 4 M - 28 MD - 31
Dike, South 5 M- 1 MD - 1
Dike, East 6 M - 11 MD - 8
Dike, Northeast 7 M - 85 10 - 82
Dike, North Plant 8 M - 77 MD - 72

'

Compaction Tests BMP-100 (ASTM D-1557-70) 45 m.omcqs0 6Y m M g.
RD-LOO (ASTM D-2049-69)

If there are any questions concerning this system please contact me.
Respectfully,

United tates Testing Co.,.Inc.
)'

j $A W "
e 2. h Rademacher

'KR:kls SB.159205
# U"*" "*d? "a",U'..'"i.." n.'\?< "|% n||n'::.' .i.7:.',"N.':||.":L".?. |d"':.? ::.'"'.'?: ".'",' ''",t",*:.'u |UM
E#.i.t,"3.#. !"'u.;.i' .'a'.n."r;e#.'?.!!u..m't.*!.#.n'i.;m!"n'4. "to 1,u. .c i?A."!,".u?in'se".'n'J1',J.",'le'.'.';.'"i#''i ts"o'.'Ulin*/ ' !#i #' tc *u' 1as 1 on meu u eu m m u ou e.
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Bechtel Power Corporation

Post Office Box 2167 j,

Midland. Micnigan 48640 |

|

January 13, 1975

..

Consumers Power Company
P. O. Box 1963
Midland, Michigan 48640

Attention: T. C. Cooke

Dear Mr. Cooke:

Job 7220 Midland Project
U. S. Testing Company
Subcontract 7220-C-208
Soil Testing
BCCC-863

Enclosed find copies of NCR's 26, 55, and 88. We are
sending these to close out your IOM of December 11, 1973,
Serial: 403 (Q2) that your Mr. D. Sibbald has raised ques-
tions about.

We will assume that this matter is now finalized.
Very truly yours,

E. E. Felton

EEF/JCC/JRS/ja ~

Actschment-

s

SB156209

*

,
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[ eat Numrt et s. sv Ar.i uP sysicM NO. it.... LPL AccutNY a Au r NO. ' u s;w. ~ a *-
"~ ~

*

,n $. _ *'s .
'

' 'I j.yj) / l. *%y / 2 L .'

/J jy|p;f ,

. / . y.../
.

-
. _ -

CCH Acc O.4pt e. NO. te. QC FIELO ON5PECT.ON PLAN NO. #e l/C* 3 6. HCPL ACEMENT SERI AL NO. ; */ [ A .f/ f
*

p.r a,wm- 6zio 4.: 2rM =%itm.v,ss(mi -~<~p ,-.= - ~ ~~ ~ r -
* '

a
99. ACME Q YES g F. 50U..C ENTfeACidHfLOCkttMy

rusy/~ fey 4._i.;h.b.vn|/E : '."< > /sbt* n,Em_RN,O__._.__, s d & -** M t' 7 ~" '

TOUT.NG IN'a t H UCT eo.451 NOuT E 10 FlELI. ENGONEERING O woorc io = ATEaia'su 6"visoa

Spec 7220-C-208. Table 9-1_page 14a s ta tes_.in_part- field densitjes.Jnnisturn contenLtesLfrequency_. CON 1CNM.NG CONDtT.ONs
2

rill be one per every 500 cubic _ yards of fill. Actual test taken_yas one per every 2300 cubic vards. Ref2.JfCR_f.C-2ft &

ICR d55 It was reconmended by Project Engineering borings be taken to evaluate the in place density of affected areas.

Lpprox. 500 samples were taken in arqas_as_d.e11goated by Prainctlagineerina (work. done_under_subcon. tract.FSC-60: O
en

taymond Internation) Out of all samples tak.en 5% are actua_l]v failures. N
ff.)
In

y2 ' "''a a' 5''o S" 'o " " 5 5 u ''''
O r a;'o a'5"o5'no" Mric'a asco"ar"a^v'a"taourc To Pao'cc' Eac'"Sca'"a w

lisrecard failures as they are widley spread out and noLfat_out_af_ spec. A lar_ge_percentate_af_ these_fai.lurns are al.snI

in the top one to two feet of dike and would have to be reconditioned before plapemeryt of en bankment anyway. We

econmend leaving dike as is with reconditioning of top lift as required. SG.(ej'd//, pop
f

'

T[ M M E M.UE5h
13. E n 6..e k 6 :. sf.G rs.*JPG:ay .u't. H .!*;.31. r s:

CNG8HE3 GONG DI$PostiION .t y k - t '. | *

Based 'upon evaluation of data from the boring program initiated in response to NCR C-26 g ,g
is

fuglacerine recommends the Plant Area fM1 be used-as-is. A suminary of the re.S.ults of tite _ BECHTEL _POV/ER CORP
T4 72.20

Earthworkboring _ program is beinE completed and will be forwarded under separate' cover.
'

# ^ ''
may praceed on the plant rea Fill./@[ /- E N/ [ d- (/ - D M - |

~

-

,: i 1
'

.. ,-:
* 26. R EJECTED M ATERI AL DISPO58V10N O = = v.= a a * * = = *ma a a T. c,c,c P ANcE

JS DL lG.4 CH At.GE HEQUtHLD ,,g
;f < . , , ,

.,, .. . . O v E.. E E 4rT ACwED.
........... .' .. ....*

WINS _ . H E V. DCN ................... ....

) HEW. ADO. _ - . _ . _ _ _ . _ _ _ . __ __ _ _ , . ._ , ___

___ ._

G32UC
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_ _ _ _ _ _ _
_
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! * NONCONFORMANCE REPORT
or 5 - - 66'-

,
. - . .._,..s.._..-.__-_.-.

'
;u.2=.u x,cain no. i nc v. 1. cnosocr no.

-

. . u cconico . oarc n. on.cosition <.ou<.un no ncc
.

ysK-C'-12 & C-1,09_q_ '6 7220 'L. Shive ' 1/28/714
_ . . . . . _ . . . , _ . . . . . . . . . . _ . _ . .

m' n- -Qr n r'm-"- et L-- e

.tr. y.efs.ina r so m y * / 3 nave Irou ssascwsre son s. sysm Locaison

Darthwork, Zone 1 & 2 __g. Listed _D,ikes V/f.'6-).V '7-I N f,f L w Q (0,ifyr
Ica sa s. r.umuc u o. svanvue sysicu no. f/Jurvi.accucur wr no. ' ncv.

"% i.'s im e ~-*~' . f* JA, A. e .s..' p*/-|fMJ
- ~~'s

| & %p,*
rs.

{f ''
.:;y i4 y

. . . .. . . . . . . . . . . . .

~ / i _/ '/ ' 'uicuara e nocu wo. se.ac reen.o enseccison ei.an no.0-210 * * a cet a ce"E"' 5' "'ai "a-
'

'l f <I .' ' ' /
I-2.1o___nev. 2 18,28,21,31,12,.1L33 ana 314 . .. NA p" a " * ' "* "" ' "}' ~* "

""*
1..

ournceranitocavion
- si.asus O vcs ''sou"cz

,,,,,_,,,,,,.m,_ ,,,,

.r e . Ki no Sub-Contractor?anonio Const. Co. South Haven, Michigan
~-

ddoGrcWrica.o enGiaconiwG o nourc vo waren.. .surcav. son7oW .;i issi u oci.~onsi

;onranmenG conc.es.on, Spec. C-210-Rev. 2, section 12.6.1 states in part "The water content during corapaction chall
_

kotbemorethan2percentagepointsbelowoptimummoisturecontentandshallnotbemorethan2percentagepoints
1bova optimum moisture content..."

t1
[ontrary_totheabove,compactiontesi,recordsindicatethatmaterialwithout-of-specificationmoisturecontent MsC,

O5as placed as shown in the following list: .n
! *1

Ps

C f 43LO othe oSticoM QFtELo RCCoMMENoaTioN/RouTc To PROJECT ENGlNCLH8NG 33. prggLo ogsroseTeoN 84EbOLTEs

ts-por--IOM 1)EBC-10h dated Nov. 7._ M7.3. the optimum moisture content range was relaxed

tn 29. dry toJ%_wat_on_une 2 material in the Bullock Creek area and the other selected
treaa__qf_the dike as specified by the Bechtel representative. The following data from

y4 19 is on zone 2 material and within 2% dry to 5% wet of optimum. It is listed

jarately for omiect engineerin<r's evaluation to BM-lOI.
2 3. ENGINEEHlNG De5 POSIT 0oM HLsuLTss. khG8McLH3NG oeGroblYIoM .

5 oL_this NCR and nien on var.iousSafied .on_a_rcriew_.of__ test _results listed _on_pages 2 thru

uce.t results submitted as a responeo to NCR C-26. Enntneerine concludes that the in-pince
naterial is satisfactory. A sumanary of the results 'of our CYaluat. ion will be forwarded

ander separate enver- - - - -

3RCinifr.in8 ICCommendS pIocced<ne mien en- vinor Ar-a viii uotk.,_ana_aism ..,---ma. em

'uc':-ee f s' the in-place material described in this NCR. . ~ . ' r E . N ''

2 . REJcCTEo MATEH0 AL of EPoSITeoM O a.='wa' ** ever e= =

a v. oc fj c r/[A'reccw r [. , >f/_gfy/
./ /gi; 33 uCSBGM CH ANGE RE4.BUSHco No . 'v. _ _ wn oe a.

O ves.sss arracuro.
,

-
.. .. . ,, ,,,,,,,,, f ,

,,,,

A WING R E v. oCN
.a '. '.* * * ' avvwomasse nesescrum ,y,

r e. a r v. . eoo, _ _ _ _
_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___ _ ._______ _ _ _ _ _ __ _ _ __ _ _
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NONCONFORMANCE REPORT (CONTD) . . u c c _.2_.o r._g . 55 _. .. ~ c a ao.
~.,..__m. .~ m.,_...m s,._.-- .. _

,

IT_HO , ..DATE STATION ELEY. CONT 1MT MQMTIJR8 HO. Q.
_

North Plant Dike'
_ _ _ _

,

_8. _1 9-12-73 _ 7_+.32 610 10.h 7 ,1 C0P 2Q 21f__R No Action.,Taken

3 9--12-73_8 + 93 610 9.6 12.6 COL 12 216' R No Action Taken N
h 9:1h -73__jo._+_50 612 6.8 11.8 00D 2 200' L N

u,
5 9-14-73 9 + 50 612 6.6 11.8 00D 2 250' L to

8 9 10-73 9 + 19 610 h,6 71 COP 2Q 238' L
_9 9:18r73 6 + 62 610 110 10.3 COD-1 92' R
1.2 .9_--25--73__h + 09 608 10.0 7.h COL-11 80' R Reworked-Ho Rotest

,_

._ 13 9-25-73 6 + 08 609 14.2 9.h COD-8 10$' R Roworked-No Retest

ih 9-26-73 9 + 08 612 17.2. 9.h COD-8 200' R Reworked-Ho Rotest
.

15 9-2$r73 4 + 10 609 12.1 8,6 C0F-2 80' R Reworked-Ho Rotect_

19 9-25.-73 8 + 59 611 15.9 11.2 COD-5 82' R

_ 23 10-06-73 8 + 92 613 20 7 10.8 COL-15 212' R Material Replaced-Ho Retest

____2 h 10_206-73 6 + 90 61 3 2h 0 10.8 COL-15 212' R Material Replaced--No Retes't
29 10-08-73 h+25 613 18.3 14.7 COD-7 92' R No Retest

32 10r_12-73 1 + 00 616 6.9 9.h COD-8 50' L
36 10-17-73 8 + 82 ' 616 16.2 10.8 COL-15 h0' R

.

J7 1Q-.1.7 73 7. t__8.2 615 14 2 10.8 COL-15 h0' R
38 10--19=73___0 + 99 615 19.h 10.8 COL-15 110' R Reworked Area-no Retest
19 10:19-73 9 + G2 616 17 3 10.8 COL-15 110' R No Retest

_ho 10-19-73__.0_f_h9_ 615 15,2 10.8 COL-15. 210' R
.

h1 _10-2h:73___3_t_00 617 13.8 - 11.2 COD-h 150' R Reworked Area--

~

__h6 10:2h.73 8 + 03 62h 19.5 16 4 COD-2 Q,

..__ h7 10-25-73 6 + 03 621 10.0 7.h COL-11 70' R ,

___ h8 10-25-73__ 6 4 03 621 12.'6 9.h CCD-8 150' R
_.5h 11-08-73 h + 00 . 62h 1h.6 11.2 COD-5 20' R Rotested Hot Passed-See WODc..

_ _ _ . _ _ _ _ . _ _ . _...__ . r _ u.: . ._ _.. n . - ___ _ _ _ _ _ _ _ _ _ . _ . _ __ _ . . . . _ _ _ _ _ _ _ _ ___ _ 8]$
?*a .

uc us->
I c. Antamanaa
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3 or_5- ... -ce uo.55NONCONFORMANCE REPORT (CONT'D) ..r cc-

~ ~~~~~ MOISTURE OPf1 MUM ~~ CURVE ~ RICIIT 'OR" LEPT
~ ~ ~ ~ " -

L110, DATE , STATION ELEV. C.0HT1NT MOISTl!RS NO. Q,

8-$$ 11_-08 '[3 14 + 00 623 18.3 "11.2 COD-5 20' R
, m

__59 11-10-73 5 + 00 6 214 16.5 11.8 COB-2 20' L Moisture Too High

11,3 10,3 COD-1 200' R No Action Until Spr.ing_ 11 1.1-10:71 } + 00 623 4

O___6ft 11-13-73 6_i_50 622 10.5 8.0 ? 50' L aStare una

Vest Plant Dike [[
1.8 12.0 COB 1 80' R Ho Rotent t__1- 1 9-11-73 5 + 30 610 3

1.7 12.0 COB 1 80' R Ho Retest2 9-11-73 3+85 610 4 r

1 3 -11 73. 2_+_70 6.10 5,.0 12.0 C.on 1 80' R Reworked Area-No Retept

11: 10-21 -73 3 + 52 6 21: 13.7 11.2 COD-5 75' R1

16 11-08-73 5 + 00 633 10 3 8.0 COD-11 25' R of shoulder
'

North East Dike

2-35 9-12-73 27 + 00 608 10 3 7.1; COL 11 ?

li6 9-25_73 33 + 00 616 19.5 16.1: COD 2 10' R Reworked-Hetested (cco below)

11 7 9-25:73 31 + 00 616 19 6 12.7 COB 3 10' R Reuorked-Retested

_ 58 10-02_-73 28 + lis 612 20.1 16.1: C0D 2 85' R

6 14 10-11_73 32 + 00 6 114 18.3 114.2 COL 8 90' R

69 10-12-73 31 + 00 616 21.0 12.7 COB 3 12' R Retest-See WOD 7-147

J1_ 10--2_0_-73 28 + 00 617 23.0 20.5 COD 6 10' R1

78 11-11-73 30 + 00 622 16.3 11.2 COD-5 10 ' R1

80 11-13-73 31 + 00 616 17 1 12.6 COD 12 20' R Retest of 17 & 69 (failed)
.

O

% 8

e

i . i ' . . L? ...'.'.'3
* *

.
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- ~ - ~ ~ ~
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I NONCONFORMANCE 11EPORT (CONTD) s . n c e.h.- o r_5 55
*

ie. uca no.-

L BLOCic.20_ CONTINUED _ - -- . . , , . _ . . _ , _ . . _ _ . . _ . _ . . . . . . ..
. . . . - _ - - . - - - , , - - . - - m-.---

.-.TESENO, ZONE MOISTUllE CONTET 'OPTDfUM MOISTUIIR DIFFHlWCE Fil0M OPTIlm 9j COMPACTION _

_ WODB-3 - '2' 13,0 10 3 +2 7 97.62

L.WODB-12 2 10.0 7.4 +2.6 100.2 4

__ W0 & l3 2 14.2 %h +h.8 97.7 ,_

_WODB-19 2. 15.9 u.2 +h.7 96.0 g
-._Wo&29 2 18.3 1 11 . 7 +3.6 99.6 g.

WOD8-36 2 15,2 10._8 +h,h 1.0_32 y
*

*0D8-37 2 14.2 10.8 +3.h 101 9

__.WOD8-40 2 15.9 .10. 8._ +h.h 100.h

_J70D8-h1 2 13.3 11..a +2.6 100.2

WOJ&_l:7 2 10.0 7.h +2.6 92.h
'

WCD8-h8 2' 12.6 9.4 +3.2 100.0

'WOD8-$2 2 16.5 11.8 +h.7 101.h

UOD8-61 2 1h.3 10.3 +h.O 96.8
t

WOD1-1h 2 13.7 11.2 +2.5 92 3

l

WODJ-3$ 2
*

10.J .7. lt +2.9 97 1*

y0D7-l,6 2 19.5 16.15 +3 1 9.8.1;

UODJ-$8 -2 20.1 16.11 +3 7 96.2

11 . 2 +1).1 93 3 _~WODJ-6h 2 18 3,_ 3

, , , ,
_

+2.5 9.6. 6205WoDI-7h 2 23 0 ,.

* -
_.

On the remainder of tests the field submits the following cupplemental data for Project Engineering review & evaluation.

WOD8-1 2 1 0 . 14- 7.1 +3.3 84 3
.

WoD8-3 2 9.6 12.6 -30 103 3.,

WOD8-h 1 l' 6.8 .
11.8 -5.0 100.7. ..

-~ ~ ~ . . . .
i woD8-5_ . . .__ _..._ . . __ .1 6'. 6 11.8 -$.2_.______. _.1A1.1 _ .__. ._ . _ . . . _

.
-

' ' " "
unn .

N _ _ _ _ _ _ . _ _ _ _ _ . _ . . . .
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NON. CONF 0RMANCE REPORT SKETCH Yes C MO DAYe [, ,

-

PROJECT NO. 7220 ,. , '. BATE
* ATTACHED '

12 S

O l*Q N o.1 * D * -4. lTEM LOCATION ARE AiB LDG. 5. DWG/PART No. REV. G. ITEM N AME .

,.

Coolinc Pend 7220-C-109 6 Dike Density -
,

i.lNSPECTION CRITERI A DOCUMENT NUMBER & TITLE . . .. , , og' j ,-

DwG O s*EC O OTHER O (EXPLAIN) 7220-C-208 Material Testing Se'rvices /[
''

'

.,J ' /'

ENGRG O CONSTRM OTHER O (EXPLAtN)
'

j

'7220.C-210 ''

io. M. NONCONFORM ANCE (D;SCREPANCYi DESCRIPTION: ASME YES 'O.~.U_ ''I '~
,

l' No. (LIST SERIAL NUMBERS WHERE APPLICABLE) NO O
; 1 Testing intervals for earthwork field densities taken during the

interim material testing services subcontract (Specification 7220-C-
208A) were established in Pittsburg Testing Laboratory's Cuality

assurance Manual. This interval was one (1) test per 500 cubic yards
,

! placed.

I Testing intervals for earthwork field densities taken uncer the
permanent material testing service subcontract is establishec in
table 9-1, page 14a of specification 7220-C-208. This interval isi

one (1) test oer 500 cubic yards placed. (Continued on Sheet 2.),=

i
. Date CONCURRE p ,, / Da:e12. NCR PHt: PARED BY:

$# ' *D0 f,i.,e (2 |79'T i,'fE&./bh||%).//* /y/p/~7f"
.

,

/
13. FIELO DISPOfiTION: ORunO'enmemeANmO

'

NOT18Y AUTHORIZED INSP. O ROUTE TO uAT t SuPv. O
j

,

1.I Field recommends that boringsbe taken to evalute the in-place censirf'
i of affected areas.

Additional * training and instruction will be given the inspectors tc
I thoroughly educate them in the specification governing werk they

are involved in. Closer control will be maintained on the testing
,

!" laboratory to insure their compliance with governing criteria.

; / //
14. FIELD OtSPOSITION SY: Date APPROV OF FIEL O B SPQSI sold: D te*

fo / 1b / PFE t S h / I ff' O /1't | f/ $b
N/< Yts Jb.t /2/h/ZL ML"S'"cY ' / Y -

'

' "''

%/ ,

REPAIR O REJECT g/; ' 1 . ENGRG OBSPOSITION: DCN REQD: YES O DCN No. !
,

USE AS IS O sEE sEtOw :v.- NO g
,_

,

i Engineering has reauested that the GeoTech groue evaluate the testing frecuencv

required and the frequenev achieved and recomnend a procram of corrective action.
,

,

(IOM to J. H. Allen dated Jan. 17, 1974). Pending re-evaluation of required

frequency all testing done shall be in acq: dance with existinc specifications.
.

stA/P 9/?1/*Hs 1%. J. h 'A 4 /s.t . t.. ,. ,- ,. < ,. , . . n . u . ai

, /,> ' ! / -
. .

' ' *

n}i.' i H G-
~~~~~ '

H " '. W ! ' ' ~ ,',*/. / % :. , .: < , . . :. v.s,

> ,, p . ' ' y..( s; :...'. ~ j- !' ; ,

h . ?~',~[l_.*. s. . o = ~ s *k-O YVa

'' 'g ( '/ p ete. I 7. REiNSpacTIC .
.

-
,,16 APPROVAL OF. /' -

* .s /*

M #E ACCEPT - W'"' M* - C[ _ ,N- k{ '
.g,,, y, g,,,,j v}. Cfj.*R* ? .:rENGRG.. '- * Q !.; U lst. f. f*f / % )- Osts / -
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'r-| CONTINUATION SHEET ATTACHED
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PROJECT NO. 7220 DATE 12 5 F 3,
30'

11. NONCONFORMANCE (DISCREPANCY) CONT *D or M

)No. 13. FIELD DISPOSITION CCNT'O or
CONT *O 15. ENGRG. CISPOSITION CONT'D and .2

1.) Field densities taken on the west plant dike, north plant dike,'-

and the 100 ft. berm in the northeast dike average one (1) tes-

per 2300 cubic yards placed.
.

15. Engrg. Disposition Cont'd.
.

1.) Based upon Geotech's evaluation, Engineering recommends that the testing
frequency remain as specified and the boring program recor: mended in BEBC
238, be implemented. ggg J/M;Cy pgy

.

Based upon IOM date'd March 21, 1974 J. P. Connolly to P. A. Martinez
(QCn! - 088), Engineering has reviewed the response in block 15 above
end adds the following comments:

1. A further memo (BEBC 249) containing additional information
as to the type of tests, etc. has been forwarded to E. E. Felton-

,

on March 22, 1974. This resolves QC's question as to testing
procedures and other test information to resolve this NCR.

2. The Geotech group.was consulted on the engineering disposition
of this NCR. Nothing in our response to this NCR or in BEBC 238
is meant to abrogate Field Quality Control responsibilities.i

%I t h 'i+e''$* Yi

3. TLe above comments close' NCR C-26, Revision 1. '''Q *T{.se -

IAb A ;7|f(t-

&&t~~- - Y
~
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7p.
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.

Coc>line Fond |7220-C-109- 5 | Dike Lensirv
7. INS:' ECTIO*. CR IT E RI A DOCUMt?*T fusM6L6 & TeTLE . ., j

..- 7cwG t.1 SP EC _' cTm _a ut''* 7220.C-208 McTerial Testin; Serrices
B. SGunCE: ACudESS S P ~; t.c

ENGRG. C CONSTRM OTHER O (EXPLA!NI # #
,

, .: - . . ..

. .-;_.

IV. 11. NONCONFcR"ANCE D 3CRPANCYl DL 3CP:PTa ON: '; ,

; ..E v .".. . .

N s. (Lt.ST SERIAL NUVEERS v. dERE APPLICABLES *O ::..

1 Testing intervals for earthwcrk field censities taken curing the
interim material testing services subcontract (Specification 7220-C-
208A) were established in Pittsburg 'iesting Lasora: cry's Qua_ity
assurance Manual. This interval was one (1) test per 500 cutic yards
placed.

Testing intervals for earthwork fielc censities taken under the
permanent r.iaterial testing service subcontrac is establishei in
table 9-1, page 14a of specification 7220-C-2C3. This intertal is

'

one (1) test rer 500 cubic vards placed. (Continued on Sheet 2.)
12. NCh PREPAHED 6Y. Date CONCJRh e7 p .y Ofte,

W"'* . k ( 8 C ,,..<L .c2 h - r:; " ?e".'|.}' Qif.e 2,2L /?by'W
13. FIELD DISPOS 4 TION.

4EWOW L J REJECT C RNTE TO P.ROJECf E' 'iRG N.?
NOliFY AU."HORIZED IN.O. 'I ROUTE TO Y AT't LUP'.' ._

1 1 Fielc recommends that borings ce taken to evalute the in-place censi;y
I cf affected areas. 5B15S218
I

I

Additional' training and instruction will be given the inspac:crs tc
thorournly educate them in the specification governinc work they
are involved in. Closer control will be maintainec on the resting

laboratorv'to insure their comoliance with coverninc criteria.

I fi
14. FIELD DISPOSITION SY. Date

APPROVp OF FIEL-hw.<).('h1AN i&+ B -

011705 sot.: 0;.:e
'

,y,J.i / :)
-

/ nE.
.j ,,sy,f. / i,s. 4 : . g-Q/7; f..gu'n..E ':c El ~ l v.c '.)-

_
. . l___

'1 . ENGRG OISPOSITaON:
REPAIR O REJECT *1/ -

CCN No.
-'

Id DCN RECD- YES j

USE AS IS '_ "d E ?!L O c v. NO E
1 | Engineering has regttested tha t the GeoTech troun evaluate the testine frecuenc*.-

I reauired and the frecuenev achieved and reco- :end a crocra- of corrective action.
| (IOM to J. H. Allen dated Jan. 17 e 197!.). Pcndin:: re-evaluation Of rc:uired
| frequency all testins: done shall be in accordance uith existine specifie:it4 -

3
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1.) Field densities taken on the west plant dike, north plan: dike,

and the 100 ft. berm in the northeast dike average one (1) test

per 2300 cubic yards placed.
~.

15. Engrg. Disposition Cont'd.

1.) Based upon Geotech's evaluation, Engineering recommends that the testing i
frequency remain as specified and the boring program recot=nended in BEBC 1

238, be implemented. /Jfg J/r/p/ yy

Based upon IOM dated March 21, 1974 J. P. Connolly to P. A. Martinez
(QCFM - 088), Engineering has reviewed the response in block 15 above
cnd adds the following coments:

1. A further memo (BEBC 249) containing additional information
as to the type of tests, etc. has been forwarded to E. E. Felton
on March 22, 1974. This resolves QC's question as to testing
procedures and other test information to resolve this NCR.

2. The Geotech group was consulted on the engineering disposition 1

of this NCR. Nothing in our response to this NCR or in BE3C 238
is meant to abrogate Field Quality Control responsibilities.

3. The above coments close NCR C-26, Revision 1.
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Y CCir$3117
Suo.r c e r Midland Proicct GNO 7020 *' ' '

'

Soil Testing --

File: C-208 Serial: 403 (Q2) INTcRa'' toanc5Poroc"cc

V -

Y'b
'

'

cc File :,

EEFelton (Bechtel) *

..

_

It has come to our attention that there may be a problem with the
frcquency of soil testing during the time that the testing was being performed

'

by Pittsburgh Testing under an interim contract. For the portion of the earth-
ucrk which was Q-listed, Bechtel's governing specification at the time called
for tests to be taken at the direction of the Contractor. The personnel
rcquesting the tests were from Geotech under temporary assignment to the Subcontract
Administrator.

..

In performing an in depth review of their test frequency af ter questions
ware raised by Consumers Power Midland Project personnel and by Bechtel QA,
Bcchtel first thought the frequency was satisf actory and told us so. In

crder to be sure, we asked them to give us the number of yards placed in
the plant fill (which is Q-list) and the number of tests taken. During their ,-
further investigation, they foutid that the frequency called for in PTL's
" Quality Control Procedure" was one per 500 cubic yards which is the scrae as
rcquired of U. S. Testing under C-208. Approximately 20-25% of the tests
rcquired by that frequency have been taken.

,

We feel' that the frequency of testing by U. S. Testing should also
ba investigated as it could also be incorrect. However, since they did not
cssume responsibility for the testing until October 22, there is less chance
than with PTL of this being the case.

,

In our review of the files regarding this work, we found that Ocotech
p;rsonnel of ten signed off the inspection plans or parts thereof as both Field
Engineer and Quality Control Engineer which seems to us to be inappropriate.
In discussing this situation with Mr. T. Valanzano, Lechtel Field, it would appear
th;t Georcch personnel were given a free hand insof ar as the inspection process 1s
w:re concerned since they are considered the experts in this area. While
this may be ,an acceptable practice, it does nothing for proper documentation
cif the QA/QC. program. At this point in time, Bechtel has uritten one 1 CR and
is carrying out extensive investigations on the subjcet. I noted to Mr.
Valanzano that we would need some assuran:cs that proper revicus vould in
th0 future prohibit utilization of subcontractors approved QA/QC programs *

P

.

331 52Z0
.
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which spelled out inspecticn critorio which dif fers frem that which will ba
us:d and/or Bechtel specifications. Differences must be ironed out prior to

ottreing work operations. Mr. Velanzano also indicated that Bechtcl Enginecting
'

may require additional soil borings or trench inspection. ,,

Since Bechtel is currently reviewing the situntion, I would not propose !

'c Consumers Power nonconformance be issued at this time which would duplicate .

cxisting paper. By copy of this letter, however, I am requesting a reply on
chove questions fron Mr. E. E. Felton with a copy to be sent to your of fice.
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Bechtel Associates Professional Corpora ^ior'

6a.:>7~s- W -'
Inter-office Memorandum d '" M W #ul /BEBC - 104

/Vuman ,h
To E. E. Felton Date November 7, 1973

.

Midland Plant Units 1 & 2 From P. A. Martinezsuoiect
Job No. 7220
Earthwork Moisture Content Engineeringo,

y210,C-208,[6.'2MFile:
- Ann Arbor#'copies to

J. H'. mu
J. C. Hink
R. L. Rixford

. L. F. Wilcox

Reference: a) FCR-C-18 dated November 2, 1973

In response to your FCR (ref. a) and based on laboratory test data, compaction
data, and location of the material being placed, specification C-210 can be
relaxed with the following stipulations:

The optimum moisture content range can be specified as 2% dry' to 5% wet of
optimum provided that if the moisture content exceeds 2% wet of optimum the
fill shall be placed with a compactive effort equal to ac least 95% of the
Bechtel modified proctor test result (20,000 foot pounds effort). This
will be done at no additional cost to Bechtel. This also applies only to
zone 2 material which is placed in the Bullock Creek arza and in other selected
areas of the dike as specified by the Bechtal representative. The moisture
control specifications originally written for zone 1 material still apply to
zone 1 material. That is, zone 1 material must be placed within a moisture

'

content range of 2% dry to 2% wet.

The above change in allowable range of optimum moisture content for the
zone 2 material may result in more than four passes of compaction equipment.
However, as pointed out above, this additional effort will not be at the
expense of Bechtel since it is being done to allow construction to continue

'

and give the cont.ractor. the best utilization of his equipment and people.
1-

,,

t*.' . y _y,. ,.
'

'

P. A. Martinezrt,l. . J
-

;.
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.7,,,,.
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BECHTEL MIDL .

003468C364 0937EST -

2071 MIDLAND, MI 12/30/77

TLX 12-6493 U.S. TESTING HSKN
ATTN DAVE EDLEY

SUBJECT $ JOB 7220 MIDLAND PROJECT '

. ,

' 'SUBCONTRACT 7220-C-205
FAILURE OF ADMINISTRATION

P- '

-.-d M

. 4 s ~'. - ~ u . O m .n --. Y~ C ' N:ir .:. n::::eW"~:.1-.~-.~
I.: BUILDING GRADE BEAM AT 0 4 LINE - :P.m'~ : - . .w..

.

C-208-B-283 ... .. : - - ~.> :. -
.r , : :. . ' ,

' !,e. ' .. ~ ' ''': ; W Q:;%d'.i*. .t 2.W.?
-

.
-

. ' .. .
: . .

ON AUGUST 23,;y| .}\p.w&) *.. * - 1.;*g...-. .&,- : : '' .~ * o * . ~. * . . i=$.1 *t < _ -,' '*{-.
'

q'Q
'

. M,'-[.*R'Ey
. ' . ~ , . , . ..~,.p.s .

,,
_

1977' VE NOTED A FAILURE OF THE- SOIL. SUPPORTING THE

T NC.t.C. n. c .,']
?

SUBJECT GRADE ~ BEAM. ' THIS GRADE BEAM VAS PLACED 'ON FILL'FOR- WHICH '
^

.

.

._ 'U.S. TESTING P.ROVI.DED SOIL' COMPACTION T.ESTING DURING THE INSTALLA- -

..4
-

. a.

TION PERIOD. 0UR ENGINEERING ANALYSIS INDICATES THAT THERE MAY ' ". , . 7 n. .. . . {
'

' ~

HAVE BEEN AN ERROR 'ON THE i' ART OF U.S. TESTING COMPANY'IN THE
.

. M. g.

'. ''' '7"' .'"SELECTION OF.THE PROCTOR FOR1 THIS WORK. .WE ARE EVALUATING ALL OF

. PERFORMED) AND WILL ADVISE.YOU IN THE NEAR FUTURE AS TO
. .v.'.r.D.4

'''

THE CIRCUMSTANCES . CINCLUDING SUBSEQUENT TESTS THAT HAVE BEENr
,,

ANY LI ABILITY VE FEEL U.S. TESTING COMPANY MAY HAVE PER ARTICLE 4
's ". m -. . - - .

14, ." INDEMNITY" 0F EXHIBIT "A", " GENERAL TERMS AND CONDITIONS" 0F
.' T.i'~

TECHNICAL SUBCONTRACT.7220-C-208 . ,. 2 ' .' ,, il
i # 9..-.

CHURCH, ' ' * F ,y,,Q. h .j
,. .i.

-

. J:. 7 (.:.. . 9.w J ,y,; O C 0
. . .

,

QUESTIONS ON THIS MATTER SHOULD BE REFERRED TO MR. J. C.
.a wh jg.

' S7 - 41. . 3.
,..

. ., .... C.h &. , ,:F 3 i. 4'." .: :|. %. a +:. M.f m . .
FIELD CONTRACTS ADMINISTOR. .- .

. W.:w-M&. ..,i]
.

.
.

. .v . n .,'X :;,. -
* * . ss . . s .. ,

. .
. ;'.~'%. ; T. W: s' .\ . 1.,.%, . , ?,.?. in. .n.1J. F. NEVGEN '. . * ".' .

.
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~ " *
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7220 2.DATE 11-1-74 eAcE i o,r _ _ 13. PalOKCT NO.

Srtc. NO. __ 7220-C-208 s. ORAWINa NO. Structural Backfill 6. TESTED WEEK OF 1[-2-74 /
4. 9. 10. II. 12. 13. 14. 35. 16. 17. II. 19.

TEST. ELEV. DEPTH IN PLACE MOISTURE IN PLACE DRY MAX. L AD. ORY>AIE TEST LU LOCATION OF BELOW PEllCENTWET CONTENT DENSITY SOIL CLASSIFICATION DENSITY 11 MAllKSAKEJ NO. UY TEST FINAL DENSITY (y,,) (LOJC.F.) (LBJC.F.) COM*ACflON
MDR $$E ILn!c51 Relative Densi ty Max /Mir RDJIC ~280 en R 119, Cleared by223 9 TM _4'f rgm wal 584. i N/A 110.0 4.e 105.5 15 ov 7 41.1 L MDR 14

l1 55.9 F10 P i 583. i_N ~/A 116.0 6.8 108.6 .. 1s
_

_
R1Rii~ ,_2000

# 119.1 Cleared by
1.1 _Ril. 3' 583 i_N/A 118.0 8.5 lO8,B ls 97.7 56.8 F MDR l't

c cen =r ren er a ssi cic A nM>* 04 N DA' 9; is inD 10 2'A

___

_UST N-127 _
*

SB15843:i

.

,
"

Y DATE//* }'7- 21. RESPONStutE ENGINEER /fd. ///'_'REPARLD 16Y (Si yetureg /f f sf4M'< DALE /d -

.

(3-73) s/ - -* .w .
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7220 12-13-74 PAi;E 1 dF - Ii. PnOxCT No. 2.oATE

SPEC. NO. _7 2 20-C-208 5. onAWiNO NO. Structural B_ackfill 6. TESTED WEEK OF 12.14 7k *

.. ,. io. n. n. u. i4 is. 16. ii. -- isP- 'iv? " " "~~ ~ "
TEST. ELEV. DEPTil IN PLACE MOISTURE IN PLACE DRY MAX. LAB. DHY'

PtitCEN TT I BE LOW WET CONTENT DENSITY SOIL CLASSIFICATION DENSITY IIEMAIIKS[gE 3 EI) LOCATION OF m'AcilONSY TEST F8NAL DENSITY (y,3 (LBJC.F.) (Lit./C.F.)*

MDR ry,gE iL8;C.F. 7. Max. Density
JG- ~TO'W 6.6 I I9 . z,- ClearedTy -~

!-11 56 TM line 2'fromS86 N/A 121.4 6.3 114.2 RD 16 80% '100.0 77.2 P MDR 58
11 Line

-

E. 6.6 L19.2 - -~~ leared byC
57 2' frOm 586 N/A 119.8 6.2 112.8 RD 16 80% / 100.0 70.4 P MDR_58

11 Line
_ _ __.wa 11

10'E. 6.6 119.2 p
58 R' from 586 N/A 125.5 7.7 _116.5 RD 16 807- M0QJLill L_ P

11 Line
- [ ! - - -wall

_.

:

.

UST D-156
-_

Sl11.56456
:

e m* - jgg,
d Y

Pfu PAllE D DY lSeputueel/[ J - DAT L 21. RESPONSIDLE ENGINEEFI (f4[ /f'%y on s t f,. *[f_,f,
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7220 coni noi. ens. rat e. no.1. rHOxCT NO.
_ ,, par, 12-16-74

.

,4ce 1_j __J_,
*

i. SrEC. N O. 7220-C-208 5. DHAWING NO. S tI.ucI; ural _1)ackfiI L
a.1ES1ED WEEK OF 1.2--21--7A

*.. . io. n. ~it. u. i. is. i<,.
ii. is. is.- - - -~~ ~T[st. ELEV DEPTH

---

I
g$,

*
Isy 1LST FINAL CONTENI DE NSi f Y SOIL CLASSIFICATION DL NSII Y PEllCI'HT

I I IN PLACE MolSTUH1' IN Pl. ACE DilY MAX. L Alt. (MlY
.

fu LOCATION OF HEL OWg WET"

MDR DENSIT Y (%) (LilJC.F.)yyjE (LBJC.F.) (Lil /C.F.I COWACHON I\ MAIIKI

~21+' West 7. Max. Density-

70 /u
.2-13] 59 TM of 8.7 line583 N/A 127.9 13.1 113.1 RD 16 807. 100.0 71.9 F future dat

11972 T Cleared at- - -

7. from
<

A line- ~~

~ 'IC q~'6.6~1Lne Il9360 JK 2 from 588 N/A 123.5 8.4 113.9 RD 16 80*/. 100.0 75.8 F Ml}|thi
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|| Line

. Wb s~t
~ ~

3
IT9 26L TM 6.6 line 588 N/A 125.3 8.6 115.4 RD 16 807.- 100.0 82.8 12' from H

. ]Inc wall __ _ _ _ _

TH- _ 10 East
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$ COMPACTED FILL DENSITY TEST REPORT- oc accwinacc Omc

4' CON If 40L F80. p 4L E tso.

i.rluixcr no. 722O_ 12-10-742 narE PAGE 1_ Of: __h_.

tc..w.__ _2020-C-208 s. onAwlwa NO. structural nackfill s. rEs1Eo wEEg Op 12-14-74
.. . r,--- ,,. r --- x.-- ,,. ,..

-

n.- - a. ,,.
- - - - ~

TIST. ELEY. DEPHi INFLACE MOISTURE IN PLACE DHV MAX. LAB. DRY([ T[3T ED LOCATim M -H WET CONTENT DENSITY SOIL CLASSIFICATION DENSITY REMARKSL[N NO. CO Ai NSY TEST DENSITY 1%) (LU/C.F.I ILBJC.FJ
Yp%E IL5/C.FJ

U*1DR RB
. % of rulative 119.2

*

=10 54 _ J G__ llite 3 ' otit sna N/A 124.9 5.7 118.2 RD 16 density, need 100.0 95_'', pass
froin 11 lin a 80% compiction
uall
24'W.of 6. 3 % of relitive 119.2

55_ line 3'out 584 N/A 328.9 12.1 115.0 RD 16 density, need it 0,0 81.0 Pass
80% coinpictionfrom 11 lin a
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. COMPACTED FILL DENSITY TEST REPORT oc acccn,w.cc unic

'
coe m m.e o. 8ue so. *

! 7220 12-10-74 1- 1. . ,3. rnomCr eso. 2.onTE c y,c o,.
*

i

* see. _7220-C-208 s. onasusses seo. Plant Area Pill s. TESTED WEEK OF 12-14-74 _. (" n~ m"- 'eE.~~ ~-- - a s. er. H. no. ' s. IC u. as. N.""'"~ ~ ~ ~ F ii

Test. Es.sv. DEPm
3 TesY WeetACE acDesTURE Ies PLACE DRY 88AX. LAs. ORYED LOCATION OF EN PENCE 8eTUuET COseTEssi DEseSITY SDeL CLAS5eF8 CAT 80ss DEsaseTV . H[seAstK5g g '

oY Test FN ossessTV sus stax.FJ ILex.FJ
pg.yg

.
- W etsJc.FJ ,

De 123 RB line 33*ou t: 584 N/A 128.6 5.7 121.7 RD 16 density, need 119. 2 102. L Pann
~ f

- JG 20'W.of 6. s % of snax fatan
!

froen H lin a ,

95% cosap sction |WLll
31*E.of 6. 1 % of snax imuun - [
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. COMPACTED FILL DENSITY TEST REPORT oc accCriaact ** c

f run n e an. no. e eer no.
7220 11-29-743. rmanc eso. ru;E 1. or _1 |

,,,part
.

7220-C-208 Structural Backfi11g,,,,,,,,,,,, s. TEsito wErs ce N/A
m. ee. e 6. a. is~. ee. m. a.

~-

u. w n. -~

1Esr. ELEV. Int PlH INPLACE tentStuftf IN PLACE Devy asAX. L As. DRV !a ls LUCAIBUN OF EN pg,,cg g ,
WWE T cossy[NT DEteSI FY S00L CLASSSFICATiogg Of 8tSa f Y HteAAftKS

y' 8'y*"jE
L DEseSITY gut OLsJC.FJ ILBJC.FJeV TEST pg gg,, ,

pgR * g,gjg,pj

173 178"C5EEF1 7. RD Need L19.2
t_7 35 KR_ l'F/well 586 N/A 128.6 11.2 115.6 (D16 80% comp. 100.0 83.8 P

.

h
,

27 36- D due to is correc t longtr st - e'JC' 1 CEC #1 7. of RD L19.2 Cleared by ;
26 37 RB_ l'Fluell 586 N/A 123.7 12.4 110.1 (D16 Need 801 100A 57.0 F M 33 i190 ___

Cleared by >
t_7 38 2' 587 N/A 124.6 10.4 112.9 (D16 70.9 F MDR_41

-
_ _

30*CE_ .~F2- :
t

5' Cleared by I!7 39 T5,F/ wall 589 N/A 119.3 4.8 113.8 , tD16 75.3 F MDiL45 !i Cleared by |!7 40 5'_ !< 589 N/A 124.6 9.5 113.8 (pl6 75.3 F Mult_45 !~7 193' Cat.#1 . C1 cared by 4

? > 41 JC l'Ffpsn L 587 M/A 123.0 8.9 117.9 anI6 7m_q y HDR 43185 C1 cared byl9 42 JC 2'_ 587 N/A 128.0 12.0 114.3 (D16 77.7 F HDK 4 3180'
{t 43 3'o /__ 587.! N/A 130.4 10.0 118.5 (D16 96.9 P !M Unt.nz Gleared by ;

t 44 3' F/ wall 589 N/A 108.7 4.3 104.2 RD16 24.0 F HDR 45
~ '

o---

47
! 45

__ .g 589 M/A 124.7 6.7 116.9 RD16 89.8 P

-
46 JC 2'! 589 N/A 129.2 9.5 118.0 RD16 94.7 P

-

~kC3 ~185* Cut. 51 Cleared by
I 47 JC 2'_E/ Gall 588.! N/A - 119.9 7.8 111.2 RD16 62.5 F MDR 49 |175- -

!C1 cared by
l 48 3'_ 588. f . N/A 122.3 7.5 113.8 RD16 75.3 F MDR 49 i- r 180' '

l 49 JC 3' e 588.! N/A 131.2 11.5 117.7 RD16 e / 93.4 P
J
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COMPACTED FILL DENSITY TEST REPORT oc accceraNcc onre-

CONI 140L NO. Fill' NO.

I. PHOJECT NO. 7220 2.DATE 12-4-74 __ PAGE } OF d
.

SPEC. NO. 7 2 2_0_ --C-- 2 00 5. DHAWING NO. . Strur1Hral Bankfil1 6. TESTED WEEK OF 1 h h7_d,
s. 9. 10. 1. 52 7 13. 14. IS. 16.

- - ~ ~

N .~~~ id.
~

PJ.~~ ~~
~~~*

TEST. ELEV. UEPIll IN PLACE MOISTUHE IN PLACE DI1Y MAX. L AU. DHYIE 1 i(^gg
* DY 1EST F L IJENSITY ty.) (LII/C.F.) (LD JC.F .)

PI:llCEN)H OW WET CONTENT DE NSI TY SOIL CLASSlFICATION DENSilY N ^"ED LOCATION OF
COMi'ACIlON

Uh^yjE (LnJC.F.)t

MDR- gg6 Cont. !!2 % of RD 119.2 Cleared b'T-4 50 JG- ,,rrom_wn11 590 N/_A 123.9 8.7 114.0 _gD 16 need 80'.'_ 00.0 70.t 2 _F_EDft 52.

190* Cont. ~. 1 . compact on
51 ' from wal l N/A 129 3 .31.1 _11.6__, 4 3D 16 _QLS_ P

,

4 0 "Co n t. !! P Cleaes
52 .'from wall

_ N/A 128.0 9.2 __ ,J.7 . 2 _RD 16 91 l_ P MDR 50]
10* Cont.12'

53 /. 'from wal] e __,_ N /A 126 S 8.2 _116_.9 .3D 16 .__E L H__. P
' '

-
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COMPACTED Fil L DENSITY TEST REPORT oc acc''inen r oAir'
!

i

r< ,re us..e ru .. e on e or

11-5-F4 _ ] _, ,3ne 1 I5- 7220
_ _ _ _ _ _ _ 2. nAi E _,

'

ori. riiosi Ci No.

ll-bMBaffle Dike: 4 SPEC. No. 7220-C-208 s. onAwiNu NO. u. EsteD wEl:K Or

i, s. 9.
~ lo. it. 12. is, 14.-- - ~ ~ i5:

- i&'; -

li. ii."~ ~~

b .
TEST- ELEV. DErill INPLACE MOIS t unE IN Pl. ACE DHY MAX. L AD. DnYDATE TEST OE WET CON'ENT DLHSil'Y SOIL CLASSIFICATION DENSITY ItEMAltKSPEllCENTED LOCATION OF.TAKEN NO" p DENSlIY gy,) (LDJC.F.) |L D./C.F.) COMi'ACilONDY TEST

E
0^ I (LD jc.F.)

TM~ ''I9f00
-IlMP OMC Zoiie

11-4 103 CM 20'L 622 10 145.5 10.9 131.25 179 9.1 2 129.7 101.2 P

104 16+00 20'1 ,615 17 144.5 11.2 130.0 179 9.1 2 129.7 100.2 P

_105_ __ _. ._12-100_2D '] ,_fi ti 16 146,1 A0_ _1J 2_,_0 179 9.1 2 129.7 10l.8 P

106 19100 20'1 ,623 9 136.5 19.5 114.25 168 14.3 2 117.8 97.0 P

107 17+50 20'll 618 14 130.0 21.2 107.25 174 17.2 2 110.4 97.1 P

.
108 16+00 20't. 616 16 133.0 19.8 111.0 191 15.0 2 115.4 96.2 P

109 14F50 20't. 616 16 139.5 16.0 120.25 169 13.4 2 120.8 99.5 P

110 13 00 20'1. 617 15 133.5 17.4 113.75 191 15.0 2 115.4 98.6 P

111 12+00 20'I . 617 15 124.0 18.1 105.0 174 17.2 2 110.4 95.1 P

112 14+00 20'1 ,617 15 124.0 21.3 102.25 112 20.0 2 103.4 98.9 P

113 16+00 20'1. 618 14 132.5 19.4 111.0 191 15.0 2 115.4 96.2 P

114 18+00 20'I. 623 9 126.0 20.6 104.5 112 20.0 2 103.4 101.1 P

11'S 20t00 15'I; 625 7 134.0 18.6 113.0 191 15.0 2 115.4 97.9 P; e

-
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COMPACTED FILL DENSITY TEST HEPORT uc acci ein"cc i >^ 8

&& con s eun rus. esu u'

. PnOxCT NO. 7220
.__ 2. oATE ._10_.11-74 Pane._ 1 _ _ Or ._. l.

-

c. scre. No. C-208 Rev. 3 s. onAWING NO. ATOU 03ffl0 01hu G. TI SI f t) WEL K OF .!._0 1_2-74 _ _ _ _.
7 s. s.' -~' i6 ~ ~ is~ ii'~ ~--' I t. 14 as.

~

'dI t i.
" - - -' ' '~

l a . 39
''i. ,

11 51 ELEV. DEPTil INPLACE MOISTullt IN PL ACE DnY MAX. l. AD. DilYDATE 1[ST UF pp,ggg g 7I t) LOCATION OF WET CONIENT DEN'it TY SOIL CLASSIFICATION DI:NSi f Y ll[MAltKSTAKt'N NO. pj g.OM*Aci lONt!Y 1EST DENSITY (%) (L D /C.F.) (LuJC.F.I
MD 6%E ILBJC.F.)

1 3MP OMC ZONE
GM 31+00

10-9 101 JK b 631hb O 131.0 14.4 114.5 173 14.6 2 116.5 98.3 _P
102 b 631.' O 133.5 _ 13.4 117.75 171 12.9 2 120.7 9 7._G_. __ P

_

.

-

_._

_

.

.
.

_
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Snib6547
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COMPACTED FILL DENSITY TEST REPORT QC ACCD*TANCE f

courmn.no. en.

7220 10-11-74 1p3ce or _i. Pno.lsCT No. ,,g37,

C-200 Rev. 3 Area Baffle Dike 6. TESTED WEEK OF 10-12-74 ,__4. SPEC. No. 5. DRAWING NO.
_

i. a. v. io:-' i i. -b. u. 14. is. isT 17. 16.
~

B.
DEPTil IN PL ACE MOISiullE IN PLACE DF1Y MAX. LAD. DilYTEST. ELEV. pef 1CE N TDATE TEST UE OW WET CONIENT DENSITY SOIL CLASSIFICAllON DENSITY llEMAllK5ED LOCATION OF COMI'ACIlONTAKEN NO* p DENSITY (%I (LDJC.F.) (LujC.F.)DY TEST

JiD_ YFT.
^' E ILBJC.F.)

43+10 10'Rg
_10-8 96 TilM. L 626 5, 5 12 L_5__ 24.0 __101.25 _118 21.4 2 101.2 98 1 P

'

42t80 10'Lg
_ __2 'l. _ . . _ . _

42400
L 628 35 __12 0. ._0__ 21.3_ 20_1J5_ .118_ 21.4 2 1012_ __100.5. P

) 98
_

E 630 1_s _12L.25 2 3 J ._ 101.75 _110._ 21.3 2 103.2 - 98 G. P
,

.

k 43+00
99

_ __
b 62R 3_s 127.5 22.9 J03. 75 118 21.4 2.

. 101 2 _L00.5 P.

E 631_ S 0 126.0 22.9 102.5 110 21.4 2 103.2 99. 1 P Pina l_100 f
.

,

.

.

,

' C_liecked by : J. George r
5 Illi>63'l&
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/*45 COMPACTED FILL DENSITY TEST REPORT oc Acca r'aract o^U

W1.1/
*

u >,. i noi. rui. . i r r<
'

i. PnO;tcr No. 7220 10-7-74 _ PACE _.1._ Or _.L2.nArE

7220-C-208 Baffle Dike to-12-74C. SPEC. NO. s. onAwiNo No. c.TESIEla wEEx 0,

i. e. i.- ~ ' iB?*~ i i. ir. u. i4. is. t a --- -

ii: - is: - n.
TES E- ELEV. DEPIll IN PLACE M OIST ullE IN PLACE DilY MAX. L All. DilYDAIE 1EST U UW PinCENICD LOCATION OF WET CON 1ENT DENSITY SOlt CLASSiflCATION DENSII Y llEMAllKSTAKEN NO. COMPACIlONDY lESI DENSITY ly.) (LBJC.F.) (LUJC.F.)

FtD TyjE IL DJC.F.I BMP OMC ZONE43T23 )'Rg
-10-7 92 TM 1 624 8 L23.00 24.2 99.00 118 21.4 2 LO3.2 95.9 P- --

/i2-1-2s -

k 63_0_ 2 L28.00 20.8 106.00 174 17.2 2 L10.4 96.0 P-
93

- -

43ioO
1 626 6 L28.00 24.0 103.25 118 21.4 2 LO3.2 100.0 P-

94
- ~

42f50 r0'E[ 95 k 628 4' L 26.'50 21.9 103.75 134 18.0 2 t09.0 95.2 P_ _

.

...

s

-.

.
.

Checked by : K. Radeniacher '
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' ('gDi
c COMPACTED Fil.L DENSITY TEST HEPORT oc acc' Eiiner. i .,

I - um a noi no. eni

3. ritoxCT NO. _ _ _ _ 7.DATE _.1"~5~74 - . PAGF722 0 Of _I.

4. SPEC. NO. _7.22bCCEO8 5. DRAWING NO. .df 01 IlllIIO O II!O 6. TES1ED WLI K Ol' I 0"''" 7 0-

p, s. 9. Io. Ia. ~ 'I27 *d ~ ~ EP~ ~ i3. I 5.~ It. ' c "- * ~ F"" '' ' 'l. t9
DEPfit gNPLACE Moisitint IN Pl. ACE DilY FAAX. LAll DRYTES T- ELEV.DATE 1EST H O WEl CON 10NT DENSi f Y SOIL CLASSiflCATION Dl!NSil Y IIEMAIIKOPLitCI N iED LOCATION OFTAKEN NO* ggg,ACllOfJ

BY TESI DENSi f Y '1%) (LBJC.F.) (LBJC.f:.)

L1D
9y IL BJC.F.) BMP OMC ZOMI:

Ri1 !Ot00

JG_ DIKI; E ri31. ! O 122.5 15.3 106.25 L74 17.2 2 110.4 9 0. . ? l> Piri i :1 T<.l 0 'i_ 30 G
41100

8I DTI'Mj. f,3 0 ..- I 137,0 9d .

~l ?'i .fji_ L76 10.4 ? 126.G 9 'i. 'J_ E.

20,50

H? D T M C k,. G30 ! 1 140,0 12._;[ 124.75 116 11.6 2 3?S.2 92 6 P.

4 2 -u0
33 DIKEf G 11. ' ,0 _135.5 I ? .J1 121.0 104 12._4 2 121.3 99.8 P Piul T

29,00
34 DIKR b G31.t i 0.5 125.0 11.6 112,0 104 13.0 ? 116.4 9(.. ? P

JK 28s50 5 'I
10 A 85 TM E G?9. 0 2.5 124.5 ____2 0 . 3 103.5 110 21,4 2 103.2 100.3 P

b 630.'3G .
30f00 5 'l

1.0 134.0 1 7 ,'1 114.0 172 15.9 2 114.5 99_G P.

..

37 E 631. 0 0.5 129.0 2?.6 105.25 1 34 13.0 2 109.0 9t._ G P

38 E G29 0 2.5 131.5 21.8 100.0 L34 10.0 2 109.0 _99.1 P
42:00

39 DIKE F, c30 il 1.5 131.0 14.7 _tio_v5 173 24.c 2 1,c_s 9,_, P

90 $ 631..o 0.5 131.0 15.2 113.75 173 14.6 2 116.5 97.6 1*

23i00
_ _

91 DIKE S G30.0 1.5 128.5 17 1. 109.75 174 17.2 2 110.4 99.4 P

* At Grade
_

i
|
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g UUMP/\C t hU l-ILL DEN...Y IEST llEPOllT oc ^ccri . itici' ~ ~~~*
t

'$I
cormein. run. 77

J/220 10-3 */4 I
*

. 1. P110 JECT NO. 2.DATE PAGF .. OF _

.

c. SPEC. NO. /220-C-208 Rev. 3 s. OnAWING NO. AfOU N3 UlO Dik0 6. TESTED WEEK OF l O~b~ Id
,, s. 9. ^ ia. it. h. 12. u. is.

--

16 ~ln.
~ ~ '

is.
~

2 " ' """"
TFSI. ELEV. DMH IN PLACE MOISTullF IN PLACE Oily M AX. L All. DRYDATE TF3T ED LOCATION - OF OE O WET PERCEN T
DY TEST p A CONTENT DENS 11 Y SOIL CLAS$lFICATION DENSITY " ^"TAKEN NO* COMI'ACl lONDENSITY 1%) (LBJC.F.) ILBJC.F.)G E (LDJC.F.)

11MP OMC ZOtll:

__1 0 - 3 35 1- 630.! 1.5 134.00 21.3 110.50 - - 2,
- - -

38+00'S'h
,

'r
3G L G 31. l i 1.0 12P. 50 23.3 104.25 - - 2 - - -

.

~

,.

.

.

i

,

.
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'c'orrected copy COMPACTED FILL DENSITY TEST REPORT

'

. uc acu s e nea.e. im i s-

s/i -

. r.wr; ;,r. a.- -- , ,v, ,,,
l PItilKCI NO. '7'20

- 2.t)A1E 9-30--7'I
_ T._...._.... PAnf I. _ . . .. O F ' I

f.etc NO.' 7.2$f.Q--Jid_0,8 5, o,iawerso no, A l ca " . I' t h i 1 e li i.l e
s. T rstria wct.K or . f..-2',7'' ._. .

~

z .,v. gr n.c ,, - . r. .:.- ; . ,. : y_s.. r...r g m ,..,-.m - m,u .. , . : n , -- . ., n -ns.,.:w ,;,w.a w ,.:ua .........,-.;.- ,r,-- w. s , mm n n -a. .e a.

, , _

IES T- ELEV. DEPril IN PL ACE ' uOIS tulle Il4 PLACE D!IY MAX. L All. DRYt* ATE 1EST ED- ' LOCATION OF A O WET PEllCI'NTTAAEN PJO. BY TEST
p CONIENT Of.NSI T Y SOIL CLASSIFICAllON DENSI f Y tIEMAIIKsCoM*ACllONDENSITY 1%) (LUJC.F.) (LBJC.F.Ij' G%E ILit./C.F.)l gpq: ()[j(- gg][g

|
~

| f!D GM.11100, S'R

116.25.!55.|14.0|1
f '

I.!_2 7 76 # 1 S b '' 632 133.0 14.4 119.6 97.2 l'
-

3a+oo s 'i .g
'/ 7 r, G32- 132.5 12.3 118.0 157 12.8 1 120.4 98.0 !?-

78 E c32
-

129.0 14.2 133.0 154 15.4 1 1.16.1 97.3 P-

28e0 2 'l:

79 632 13'2.5 -13.2 117.0 155 14.0 1 119.6 97.0 P.-.y_ _ ,f
-

.

- _ _ _

. .

* Inadvert mtly doubl e numbered, rei ssued as 76a

u_

-
__ _

.

.

SBla8Sb2
Thect:erl by : K. Ra den richer

~

m .

' h- 2 o - t-=- --
-

~re3h me. .. , 9 s n w s
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h COMPACTED FILL DENSITY TEST REPORT GC ACCEM ANCE DATE

r
con i n ot. reo. e it.c en,

~

7220 9-30-74 Pace __3 Or . l___i. PnO x CT NO. 2.DATE

(k SPEC. NO. 7220-C-200 s. DHAWING NO. _Of ea U.IfflO 6. T ESI ED WEEK OF .,,,h'[f-74
_ _ _ _ _

r. s. a. m. u. ir. n. m. is. is. p. is. iv.' ~ "---
-

TEST. ELEV. DEPlit IN PLACE MOISTunE IN PLACE DRY MAX. L AD. DR YDATE TEST
ED LOCATION OF SEl OW WET CONTENT DENSITY SOIL CLASSIFICATION DENSITY llEMAHKSPfl1 CENT

TAKEN NO* p CONE'ACllON'lY 1EST ' ''' 'GRADE ILS /C.|F T.) RMD O M(* 7.ONE
MD GM 2740( 10'L

9-25 G4 LS 626 G 142.0 10.7 128.25 119 10.2 2 120.0 100.2 P,

29+10
9,20'L65 626 6 138.5 11.9 123.75 152 12.2 2 123.G 100.1 P

E" '66 626 6 137.0 11.6 122.75 153 12.2 2 122.3 100.4 P
*

33r30 10'L
67 9, 626 6 132.0 13.5 116.25 149 14.2 2 112.1 100.1 P

68 E 626 6 131.0 13.7 115.25 121 13.0 2 118.0 97.G P
37+50

9,10'R69 626 6 133.0 12.8 110.0 121 13.0 2 118.0 99.9 P

E""70 626 6 132.0 14.1 115.75 154 15.4 2 116.1 99.6 P

71 b 626 6 136.0 11.9 121.5 153 12.2 2 122.3 99.4 P
42+80 20'R

72 9,
*

626 6 124.5 19.1 104.5 134 18.0 2 109.0 96.0 P
20+00 20'Lg

73 . r, 617 15 127.0 14.7 110.75 132 15.5 2 114.5 96.7 P.

74 E G17 15 132.0 14.8 115.0 133 15.4 2 115.3 99.7 P
36+00 10'R

75 9, 617 15 125.0 17.9 10G.0 105 17.1 2 110.6 95.8 P
40450 15'R-

76 E 617 15 . 130.0 13.3 114.75 131 14.5 2 115.5 99.4 P

Cliecked by : K. Raden acher f 3;ggg_

h b)* -

pgfvr -

_ J_ J
9-T7t_C ~~~~

LZ - n L I -, Ut Lik JLXT~
* n .- -

.

_



1 COMPACTED FILL DENSn ( TEST REPORT oc accs%' ace"~ Da

coen not. no. rett e.
'

7220 9-30-74 Pace _1 - Or ___1i. r,iOJECr NO. 2.oATE

4. SPEC. NO. 7220-C-208 s. OnAW No NO. Baffle Dike 6.1ESTED WEEK OF 9-28:7_4 _

i. e. S ."- iE--- u. ir. h. i4 is, it. p. it. ~ P ''"'
i

DATE 1EST . ELEV. DEPTH IN PLACE MOISTURE IN PLACE DHY MAX. L AD. DflYTI:S T-
BE LOW PDtCENTED LOCATION OF , WET CONIENT DENSITY SOIL CLASSIFICATION DENSI T Y U #^U S1AKEN NO* FINAL DENSITY (%) (L D /C.F.) (LS./C.F.) COMPACilONBY TEST

MD C$yjE IL8JC.F.) BMP OMC ZONE
CW 43+00

9-24 51 LS 1- 626 6 128.0 18.8 107.75 134 18.0 2 109.0 98.9 P4

' -- TIT 25 10'I ,

._5_2 - -- -39+50 15~'t -

* * *

: 53
'

626 6 130.5 19.2 109.5 105 17.1 2 110.6 99.0 P- ~

77+T31
T'L

54- _62_6 6 1 2 9 . 0. _ 19.7 107.75 134 18.0 2 109.0 98.9 P_ _ _ 7g_g .

55 626 6 136.0 17.2 116.0 163 14.2 2 118.0 98.3 P.
_

34+25
.56 _ _ 35+501(E626 6 138.5 11.9 123.75 161 10.9_. _2 126,3 98,0 _P0g

L 626 6 135.5 14.3 118.5 155 14.0 2 119.6 99.1 P57
- -

3DT75ci'L
_ __5_8.- ___ .- 73+00

1 626 6 129.0 16.2 111.0 132 15.5 2 114.5 96.9 P

59 .1 626 6 129.5 17.5 110.25 105 17.1 2 110.6 99.7 P
- -

29+00,10r1. ,

1_ _fi2E 6 135.5 11. 8__ _ 12L25 15_3 12.2 2 122.3 99.1 _y60 _

~27+~23 10 'ig
61 1 626 6 133.5 13.6 117.5 155 14.0 2 119.6 98.2 P

D+30 Due to Tro:
62 1 626 6 130.5 17.3 111.25 130 15.2 2 112.9 ;a.5 P Accuracy

-

~2T+75'1
5'E .

/_ / 63 626 6 131.5 16.4 113.0 132 15.5 2 114.5 98.7 P

S Rin %:s4
_ Checked _by.:_._X _Radenacher.__

_._ _ ._0g$.]uR A .- _ _ m1
*

- .ZL '_ -

__]f. / 4). /.. A,- .. .

_

A



COMPACTED FILL DENSITY TEST REPORT QC ACCE8'I ANCE DAIL

COfe l stot. No. ret.C No
'

7220 2.DriE 9-19-74 rAnE 1 OF 11. PHOJECl NO.

'l SPEC. NO. 7 ' '0-C-2 00 s. DnAWINo NO. Area na f fle Dike G. TESTED WEEK OF 9-21-74
I ~ e7 C ~ to. I 1. 12. 13. ii.--~~ T57-~ ~~ i&. I F.- li. - ~ ~~ "i9. ~

TEST- ELEV. DEPTH IN PLACE MOISTUllE 'N PLACE DilY MAX. LAD. DGYDAIE TEST BE LOW WET CONIENT DENSITY SOIL CLASSIFICATION DENSITY IIEMAllKS
PEllCENTED LOCATION OFTA K E "'' NO* FINAL DENSITY (%) (LBJC.F.I (L DJC.FJ COMPACTIONBY TEST

Ng (LoJC.FJ
13MP OMC ZONE:

MD TM 33+00 10'11
_9-1] 47 E 624 8 125.0 16.0 107.75 LOS 17.1 2 110.6 97.4 P

36t00 l0'Ic
48 L 624 8 128.0 16.9 109.5 LOS 17.1 2 110.6 99.0 P

. , _ _ E 624 8 126.5 16.6 108.5 1.05 17.1 2 110.6 98.1 __ P49

P 50 ( O 624 8 128 .5 15.2 1J1.5 156 15.7 2 115.4 96.6 P

.

G

4

-

K_ Radci tacher _ gggggChor-1-nd by -

-

My

~ /f A ~ ] / - Ak a fI f a f Of 1 - MUn
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L< s . .l. f^ i s - ..

4 . . _ . .. ''g ' ' '".

- ,,; a "/ .

COMPACTED FILL DENS., C ST HEPORT Resuluni ttel " a" ' '* -
, __

.,. '

gi t.1,,g.')
e, . .

" a.c. i .. 4 .. .eni.: .. : -
-

f _5-30-74- _____ _ _ , , _
rA.,l. t ,,,5_.

Pi.on.lno _ 7220 2 o3 e.; i

: !,
'.g.

-N. Plant Dike r.. T[srto wrix of . 6 & 7 4 ..._,..i4 :.ri e, e m _ '. 7220-C_-208 s. unawlNo NO.
. . - - - j, ,;

- p.;.- ny --- ,;=- ,g- ,c.- -- - - - , y == = = " ,4,$== = . . " ' " -=
.. , , . .,

,!.11tif I"
Il !il [ L [V. INPLACE. M OISI Ulst EN Pl. ACE DilY MAX. L AU. DitY ,,f HCI'E l

I I '. T " UW WET CONIFNT DEN ilTY SOll. CLASSIFICATION Di'NSII Y "I ^""
'' f ' , f ,,, ,, g.;, ,' 8 18 I UCATION OF ggg,ACIION

H Y ,. ILSI DLNSITY gy,) {t.13.fc.f.) (Lif /C.F.I

HD Y'.f " " 'C ' ' 8 _ Pass /Eal
.!!~ THf 1-s00 COD OMC Zon< r.

. 5-30 142 fis 40eg ji 625 9 138.7 10.3 125.7 iL 8.0 1 132.0 95.2 P-'

.

~

! 3100 IIMP:. .

|
. -14_3 _

40'R.b, 625_ 9 126.6 11.4 113.6 111_. 13.8 118.8 95.7 P- *
_

5-10( Retest

30'R h) - COD -
- - = --MD-14627 7 130.5 15.0 113.5 106 12.5 120.5 94.2 F-

i 144 -~

710 1 Retest
3 145 50'R|a 628 6 138.3 10.4 125.3 11 8.0 132.0 94.9 F MD-L

,-

$I 4 632: 2 127.9 14.9 111.3 12.5 120.5 92.4 F-
.

a
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-- _ _ _ - - _. - - _ _ _ - _ - _ _ _ _ - _ -- _. ___ _- _

t. riiOxCT No. 7220 2.DATE 9-19-70 PAGE_ l _ Of _l !
I

.-

No. 7?20-C-203 s. swt4weNo NO. :1ren Plant s. TESTEn WEEK OF 9-2l-74 [
le$ a 1. 12. t3. I4. is. I6. 8). 14.

'

h.e. s.
IKPfl1 DNPLACE MOeSTUttE IN PLACE DitY MAX. L AB. DilYTEST. ELEV. gggy ,TPETICI:N1E?T BELOW WET CON IEr4T DENSITY SOIL CLASSIFICATION DENSIT Y itEMAl1KSED LOCATION OFg*

SY TEST IINAI- DENSITY (M (LBJC.FJ (LBJC.F J *

ND YFj ESJCFJ gp ggg 7gg

TM Embankment 112.9/ i

**94.8 71.1 9 !19 U, o f 590< - 109.7 2.5 107.0 10-12 - --

Liebhcrr l '

_ _ rra no ,

IM. Qua d. f-
'

_ 20
- _ Unit 1-30' 594a - 140.0 10.2 127.0 120 10.4 _1_ 127.4- 99.7 p

Out
-

__

IM Quad ,

_ 21 _ _ Unit 1-50' 594< - 130.0 11.6 116.5 t00 10.8 .1 116.3 100.2 P
Out

t

IM Qu.sd :

_ _22._ _ _ Utilt 1-50' 594< - 128.5 10.8 116.0 LOG 12.8 1 116.3 99.7 p

Oat-7S'Wg
r f fin r,

IM Quad
23

_ Unit 1-50' 604< 129.0 16_7 110.5 105 17.1 1 110.5 100.0 P-

Ou t-95 'cw
_

- f n f flS T.
'

** I ercent age of i elativ a density taken Sn r atur al material
_

~

*Elevatio i Appror. ima te
'

Chm kod h' r- K_ Da loma cht r

-

SI! ? .'r7 .n

- -__a s-. - -- - .[ 1._ -- n _ - . _ _ _ _ _ _

2//- 21. RESPONSISLE ENGINEER L. M ' rf DATr b M '
~

u DATEARE7 BY tsenaem _ ,
.

-
'

. . s a ,_ r> , ru. , .

_ - - - _ _ _ . _ _ _ _ _ _



TJ 1

V con 1not no e es e no.-
,

t. rnoser no. __722Q __ _. 2: 4ea 8-29-7.4 _ rAuc _ .l. _ or __ I I
'

Plant area backfill 6. I[STED MEK Of 8-2kTb.._.k_ ,,.27220-C- p ... ,. _ ...s o,.. mono.
. .;g ,

. .__ _ = ~ - - - - ' - - - -
, , _

.
,, ,,, -----r,,, a, ..

DIFI88 DN Ft ACE Muts fullt if8 PLACE DilY MAX. L All. DilY3(53 58[VIISI IIIEU" WE8 CONI [NT lit N54 IY 2.= esI t'l A551FICAIION DEN 581 Y ial MA14K5PEBICENT
E ts tUCA860N Of) "#- I WAI- DLN58 I Y 4%I (t et tc.F.) 3818 /C F I

g.ggg ggg
esY ILSI

_ is . _ ___ .._
T'I' l' ">c ' '

330 10'R
- - - - - -ZONE- _.m e nuc *

102 5
121.6 ._ _5. 6_ _ _115.2__. IllL5_ 17 _ TIL . all _ 585_. =

31 17ea
_ . .

120,4- _ _. _74.2 F_ . .-
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Bechtel PowerCorporation

Interoffice Memorandum I

|

To G. L. Richardson n. uo.

. sio,.ci Response to NRC 50.54 Request, cat. APR 91979
Item 1 Relating to the. Diesel.

Generator Building, Midland nom D. R. Johnson
Proj ect, Job No. 7220

of SFPD Construction
Quality Control

ceo. m - J. L. Newgen 4: 425 Market St. ht. 8-0343
R. A. Simanek 32nd Floor D10
W. L,. Barclay

In reply reference:

2-CQC- 402673
Reference: IOM, G. L. Richardson to Distribution, same subject,

dated March 29, 1979.

What follows is Construction Quality Control's best effort attempt to
prepare replies to those questions which you assigned to the PrQCE in
the above referenced IOM:

#

1. Variance 6, Items 4, 5, and 6

A. There is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidences

Ef['acs The Bechtel construction quality control program of surveillsnee
QUAUTY At3URANCE - in8pection over work performed by Canonie and inspection over

work performed by Bechtel was' complied with for the compacted
g g .g -backfill operations at the Midland jobsite. In the case of

..

Canonie, they performed and were totally responsible for their
own work, inspection, documentation and quality assurance;_all

pu |'gg'. 3~., . cacy in accordance with their Bechtel approved QA manual. BechtelT* Construction Quality: Control performed ~ surveillance inspection* *

over Canonie in accordance with FIP C-210 and QCI S/C1.10. As,

M, ; stated in Bechtel's construction quality' control program documenti .

Lula- ! i _SF/ PSP G-6.1, the purpose of surveillance inspection is toe

liiiI ' ! ' determine if an action has been accomplished or if documents have(,-[ ! | | been prepared in accordance with selected requirements of the
5 : : contract documents. Surveillance inspection does not mean that

8 I all or all of any subcontractor activities are observed for the
| .' | purpose of determining compliance. Surveillance inspection is

intended to provide a degree of added confidence that subcontractorvt , i

V !50 ' i work meets contract' document requirements.Ic'< ! 6- :
Inc.

-

-
SB1.21111
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G. L. Richardson.

April 6, 1979 .

Pag 3=2

In the case of soil compaction performed by Bechtel,
Construction Quality Control was responsible for
inspections in accordance with FIP C-211 and QCI C-1.02.
Because soil compaction is an activity where inspection

1

of the completed work to verify quality is ineffective, 1
'

QCI C-1.02 is designed to provide in-process monitoring
Iby surveillance to. verify conformance with the documented 1

instructions, i.e. Project Engineering's specifications.
This type of inspection program is consistent with the |

requirement in Criterion X of 10CFR50., Appendix B which I*

states in part:

"If inspection of processed material or products
is impossible or disadvantageous, indirect control

,

by monitoring processing methods, equipment and
personnel shall be provided."

A brief description of the work performed by Canonie and
Bechtel as well as the surveillance inspection and monitoring
performed by Construction Quality Control follows:

,

1) ,Canonia

1975: Canonie started fill operations south of the

!. Q line on 10/29/75 for the south access ramp and Iay
down area for the turbine building. Work proceeded
through 11/13/75 to elev. 616 1 Construction Quality
Control surveillance inspection was provided by FIP
C-2.10-4-53. '

1976: Canonie started fill operations adjacent to the

south access ramp 7/11/76 and proceeded to elev. 623 1
Construction Quality Control surveillance inspection
was provided by FIP's C-2.10-4-58 and C-2.10-4-62.

'

1977: Canonie started fill operations at elev. 623 i on ~

6/22/77 for the diesel generator building footings, and
completed fill to the bottom footing e'.w. 628 i on
7/30/77. Construction Quality Control surveillance
inspection was provided by QCI S/C 1.10-1, 2, 3, 4, 5 and 6.

t

C - 2) Bechtel
.

1975: Structural backfill (Plant Area Fill) started on
]-10/17/75 in the area south of and adjacent to the Q line

L wall from elev. 589' to 612'. Construction Quality Controlj' inspection was provided by FIP,2.11-1-12.
<

'

[ . _ SB121112 anocmo
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G. L.. Richardson .

-

April 6,.1979 .

Pag 3 3

|
|1976: Structural backfill started 7/9/76 for a 3 foot

wide area adjacent to the Q line wall from elev. 606 to
,

618 i Line 1 through 12. Constructica Quality Control '

inspection was provided by FIP C-2.11-1-19.

1977: Structural backfill began 2/15/77. The majority
of work consisted of backfill around the circulating
water discharge piping, service water piping and
electrical' conduit encasement (primarily hand work with
some motorized equipment used for small sliver fills in

D. G. area). The Bechtel work was performed in the same
time period as work performed by Canonie to bring the
fill material to elev. 628 1

'

Documentary evidence that the Construction Quality Control
. program for surveillance inspection over Canonie's imple-
mentation of their-QA program commitments is provided by
the completed FIP's, IR's, NCR's, Bechtel QA audit reports
and Canonia inspection reports; all of which are on file at
the jobsite.

Documentary evidence that the Construction Quality Control
program for inspection of soil compaction performed by Bechtel
is similarly provided by the completed FIP's, IR's, DR|s,
NCR's and Bechtel QA audit reports; all of which are on
file at the jobsite.

B. Since there is no variance, the question of generic application
is not relevant.

C. The ramedial action taken by Project Engineering in revising
the specification requirements for proctor curves, lif t
thickness, density testing, etc., will be reflected in

.

changes to the inspection criteria contained in the QCI's.

D. Except for changes in the inspection criteria referenced in
~

the QCI's to reflect Project Engineering changes to the
specifications, no other changes in the Construction Quality
Control program are needed for corrective action.t

2. Variance 6, Items'7 and 8

:

A. There is no' variance to the Bechtel QA program requirements -
for construction quality control based upon the following i

evidence.
|

1) -Evaluations of motorized compaction equipment did occur4

j. 'and are recorded in the follow 1ng memoranda:

Buchanan to Jeffers of.9/18/73
Dragicevic to Church of 10/5/73

;J Jeffers to Valenzano of 11/16/73
,

y - 7 . ~

S3121113 402679 I
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G. L. Richardson,

April 6, 1979 -

P gn 4

The motorized equipment described in the above correspondence
was used by both Canonie and Bechtal for compaction work.
Evaluation of hand held equipment was accomplished on initial
use based upon satisfactory compaction reports. Formal
evaluation reports were not required by specification nor
provided by Field Engineering. The documented telephone
conversation between Grote and Rixford on 9/18/74 should
also be noted as it clearly indicates that Project Engineering's
position was that equipment capacity is not important provided
the main objective of obtaining acceptable compaction test
results is achieved.

2) The completed Quality Control Inspection Plans and Inspection
Records on file at the jobsite provide documentary evidence,

that lif t thicknesses did not exceed the 12 inch limit. No
changes to the mav4mun lift thickness were made by Field
Engineering, and the inspection records show that the specifi-
cation requirements were met.

B. Since there is no variance, the question of gencric application
is not relevant.

C. Same as for IC above.
#

D. Same as for ID above. If it is now believed that formal
documentation for reporting equipment evaluation is necessary,
this requirement should be added to the Project Engineering
specification.

.

3. Variance 7, Items 4 and 5

A. There is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidence:

1) Construction Quality Control through their surveillance of -

U. S. Testing did in fact identify the lack of moisture
testing. As illustrated in the follcwing listed documents,
it is apparent that not only QC, but Construe:1on, Project
Enginecring and QA were all aware of the lack of testing:

-

NCR-55 of 2/4/74
i

NCR-324 of 8/6/75
NCR-421 of 5/16/76

|QAR SD-40 of 7/22/77
Memo Newgen to Castleberry of 8/15/77
Memo Castleberry to Newgen of 9/30/77
Telecon Hook to Roa of 10/10/77
Telecen Hook to Roa of 10/13/77
NCR-1005 of 10/26/77 |Memo Newgen to Castleberry of 11/18/e i

.

Memo Castleberry to Newgen of 12/15/77
Memo Newgen to Richardson of 12/21/77
Telecon Dean /Osborn to Roa of 4/7/78

. S3121114 402679
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- G. L.- Richardcen
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,

2) Following the issuance of QAR SD-40, U. S. Testing did
perform moisture tests in the borrow area and they
maintained an informal moisture log for this activity
starting 8/1/77.

A review of this log by CPCO - QA in January 1978 revealed
some inconsistency in reporting dates and moisture contents.

*

As a result, Bechtel QC added a formal review of the U. S.
L Testing Log to the current inspection plan QCI C-1.02 on

2/13/78 - and this log is now being retained in the QC vault.

B. Same as 1B.
i

,C . No remedial action is needed.
.

D. No corrective action is needed.

4. Variance 8, Item 1

A. There is no known variance (Geo-Tech has not completed their
investigation) to the Bechtel QA program requirements for
construction quality control based upon the following evidence:

4

1) Geo-Tech has not prepared their report as of this writing,
but from what we have been told it is their belief that
testing frequency and material classification (matching
laboratory comparison samples with field samples) were
performed incorrectly.

2) U. S. Testing Procedure

'
U. S. T.esting soils technicians selected the lab standard
(Proctor curve) used for comparison with the in-place soil
material at the time of in-place density testing. They
accomplished this by visual comparison of the in-place
. samples to jarred laboratory samples brought to the field. '

An approximation of the active jarred samples to select'

from ranged from 10 to 25 at any given time. These samples
included cohesive and non-cohesive. material. The laboratory
samples representing soils that were' encountered frequently
remained in this active collection.- When a jar sample was

i .no longer being used,.it would be placed in the. inactive
collection retained at the labcratory. Material such as

'

-that represented by BMP 278.was ' encountered frequently, and
that is the reason it remained active for such an. extended

| period. 121e values for BMP 278 were periodically checked with
information from either a one point sample or. complete proctors.
Documentation of these checks was not' required by specification
and was not maintained.

..

_ ,g -, .y-.., -- w ,,_ -
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When an in-place soils sample could not be readily
classified through visual comparison, the U. S.
Testing. technician would bring the soils sample to
the test laboratory and perform a one point proctor
to assist in the selection. If classification could
still not be made, a complete proctor was prepared, and
the sample was added to the laboratory's active proctor
collection. |

|

3) Construction Quality Control

Tha Construction Quality Control Engineer assigned to
monitor Bechtel soil compaction also monitored the U.
S. Testing technician's visual comparison of laboratory,

,

samples with in-place density test samples. If the fill
being tested was placed by Canonie, this visual comparison
was also observed by the responsible Canonia Inspector.
Construction Quality Control also monitored the U. S.
-Testing technician's technique in performing in-place
density tests.

Construction Quality Control, in their role of providing
technical direction and surveillance of the laboratory,
monitored the procedures used for making Proctor curves
and one point proctors when visual classification could
not be accomplished in the field.

None of the specified testing methods (ASTM D1556,1557,
2049, etc.) identify comparison of field moisture and
density test results with saturation conditions (zero
air voids) as a method of checking the validity of tese
results.

.

To establish'whether or not a particular group of field
tests are in error, it will be necessary to incorporate
inherent ' errors in testing methods (sand cone and nuclear ~

methods). The specified test methods (and geotechnical
literature) indicate a standard deviation on density
measurement of 3 to 5 lbs./cu.ft., and a standard devi-
ation on moisture content on the order of one half to one

- ; percent moisture.
'

Incorrect calculation of relative density test results was
identified in'1975 and the correct method df calculation
has.been employed ever-since.

Material gradation specified in specification C-211 was
not intended to match that specified as Zone 3 material
in C-210. However, Zone 3 material did meet the gradation
requirements of C-211 and was used as structural backfill
(cohensionless, free-draining material).

;
_
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'
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t

Using different laboratory curves to clear failing tests'

was recognition that the material had been incorrectly
identified initially.

In sannary, the methods employed at the time were believed
to be correct methods. In particular, careful evaluation
of the soil encountered in the field when determining the
proper curve or laboratory maximum density to use is believed,

to be consistent with the specification and superior to using
- one laboratory maximum density test for every 20 field tests
without consideration of soil type.,

B. Since, at this point initime, no variance has been identified,
the question of generic application is not relevant..

.

C. No remedial action required.

! D. No correetive action necessary.
'

5. Variance 8, Items 2, 3 and 4;.
,

1 A

Refer to 4A, B, C and D above'

C ,
D,)

L 6. Variance 8, Item 4, 5 and 6

.
A. There is no variance to the Bechtel QA program requirements.

i for construction quality control based upon the following
- evidence:

! 1) The jobsite records indicate that the minimum testing
'

frequency requirements were exceeded. These records
! show that one test was perfomed for approximately every
J

300 cu. yds. of fill under the diesel generator building -

". rather than the required one test per 500 cu. yds.

2). There was no QA program nor QC program requirement to
generate a supplementary record listing actual test '

, frequencies. By program, the Quality Control Engineer'

was instructed to monitor field in-place density testing.

by surveillance as defined in PSP G-6.1 and verify that
' he did so by initialing and dating the IR. The Construction

Quality Control Engineer did this. The approved program
was implemented.,

<

B. Since there is no variance, the questions.of generic application
'

.

is not relevant.

C. No remedial action required.
*

D. No corrective action necessary.
-

. - r. -
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7. Variance 8, Item 4

' A. QCI C-1.02, Rev. 2 dated 8/77 and Rev. 3, dated 2/78 do not
reference the test frequency requirement found in paragraph

..
5.6 of specification 7220-C-211 as the appropriate inspection

4- criteria. However, under activity number 3-1.b of QCI C-1.02
Rev. 2 and 3, a review of the testing frequency was and is'

L required. Paragraphs 5.1 u d 5.5 of specification C-211 are
; referenced as the inspection criteria for proper test method ,

and technical adequacy. Thus, Rev. 2 and 3 of QCI C-1.02
.

was written and approved for use with the additional requirements
,

of paragraph 5.6.3 being omitted.-

It should be noted that for the time period during fill placement*

up to the footing level for the diesel generator buildings Rev. 1*

,

i of.QCI C-1.02 was in effect which called out the proper specifi-
cation paragraph reference for testing frequency.

.

B. No, this variance is not of a generic nature for the frequency
j paragraph reference omission was due to a format revision of

C-1.02 from Rev. I to Rev. 2. A review of C-1.20 Rev. 2 and 3
L indicates that all other references were carried through.

: C. QCI C-1.02 will be revised to include paragraph 5.6 of specifi-
|' cation.7220-C-211 Rev. 5 as the appropriate inspection' criteria
j for tasting frequency.

1 D. No corrective action is required to preclude repetition.

I 8. Variance 12, Items 1 and 2

}

i A. There is no variance to the Bechtel QA program requirements for
i constru.'tios quality control based upon the following evidence:

,

Bechtel Quality Control did' implement the information feedback
and corrective action requirements addressed in SF/ PSP G-3.2.

,

1) The following listing represents particular actions taken
within QC to correct and improve the Quality Control soils.

program operations:-
;

g QC Corrective Action Report Based On

| QC-19 - 9/14/76 NCR-510 -
QC-36 - 2/16/77 CPCO QF-142

P QC-37 - 2/24/77 CPCO QF-150
QC-63 --11/1/77 NCR-1006
QC-64 - 11/21/77 CPCO QF-199

9

1

m | ~ -
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,

;G. L. Richardxn
April 6,.1979

' Piga 9

2) Quality Control also routes copies of NCRs to the
group responsible for the control of the activity
apparently caused the nonconformance. This was
accomplished-for the following identified NCRs. ;,

'

Opened Close!, Sent To g

NCR-421 5/5/76 6/23/76 Proj . Super. 6/23/76
NCR-686 2/11/77 3/7/77 Proj . Super. 3/7/77
NCR-698 2/9/77 3/7/77 Proj. Super. 3/7/77*

NCR-1005 10/26/77 3/24/78 Proj. Super. 3/24/78

,3 . Since there is no variance, the question of generic application
is not relevant.

C. No remedial action required.

D. No corrective action necessary.

In summary, except for Item 7 above, none of the evidence presented to
date'is indicative of a variance from the established QA program
requirements by Construction Quality Control.

'

I

/-

'g,1
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D. R. ' Johnson
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BECHTEL P074R CORPORATION A??ENDIX 8,

PLANT FILL AND STRUCTURAL BACKFILLL *

CATEGORY No. / QA PROGRAM DATE 4 (, . 7 9

DESCR2? TION Ar4f ALat::udgmean Ag cmAe-yyyyey r~wmps ? AGE / 0?
A*FM.AT73r23 sy JAGCT

PROGRAM REQUIFIMENT QUALITY DE?ICIENCY, .

j Contrary to Program Require =ent No:
1, Amendment 3, Supple =ent (dated, 3/15/69) ' /, J, Specification 7220-C-210, Revisions
| Dames &. Moore Report f 6/28/68, page 16 f, S 2 thru 6, Para.13.4,13.7 and 12.4
'es rccommended m4n4=, 1 compaction criteria was interpreted and implemented to require
support of structures as:

| a m4n4== compaction of 95% of Bechtel
85% raintive density per ASTM D 2049-64T modified proctor for cohesive plant fill
fsr ctnd soils materials, including those under structure
ROO% un4 mum density per ASTM D 698,

i
modifitd to 20000.ft-lbs for clay soils. % i

1, .4
Specification 7220-C-210 Revs.1-4,
para 13.7, originally required 95%

,R, h andment 3, Supplement (dated, 3/15/69) compaction for cohesionless soils based |@amac G Moore Report of 6/28/68, page on aw4== density as determined by
,tes, "If filling and backfilling operations modified proctor method (ASTM 1557,
i discontinued during periods of cold weather

Method D). Revision 5 to this specifica-is reco= mended that all frozen soil be tion added a require =ent (Para 13.7.2) to
vgd or recompacted prior to the resumption compact cohesionless soils to 80% relative

w rctions. density as deter =ined by ASTM D 2049.

C.-Structural Design Criteria, 7220-C-501, b3
S fication 7220-C-211, Rev. 5. " Tech-

r. 9, Sect. 6.1.1, gives recommended nical Spec h h fx S u dLimum compaction criteria for support o' Backfill," Para." 5.5 requires compaction

]*" {e density per ASTM D f e hesive soils to 95% of Bechtel
2049-69 modified proctor and cohesionless soils tc,.sr sand soils -

80% relative density. This specification- % mnimum density per ASTM D 1557, includes materials under structures.method D, *as modified by the Bechtel
modifisd proctor test for clay soils.
te porcentages and basic standards appear 2.

ecification 7220-C-211, Rev. 5 does not'
i bo Rev. 3 (6-18-73) while the notation provide for frost protection or re= oval /, ..ca mtdified.by the Bechtel Modified recompaction of frozen / thawed caterials.

ctor Test'. appears to be Rev. 6 (8-20-76) The NRC has concluded that paragraphs

10.1,11,12.5.1 and 12.10 of ,ddress
Spec# g#f ,,

7220-C-210 do not adequately a
frozen / thawed material treatment.

E dication 7220-C-210, Rev. 5 & 6, Sect.
y ctates "All cohesive backfill in the
int arsa and berm shall be compacted to not
hs than 95 percent of maxi =um density as .

herminsdbyASTMD1557,MethodD."
I

) s ra.c. 1un .c -w , nys 1-+ ht.
sre sact.n.7

rrs, m rur, musex w rHe
! nwr AREA AND THE SFUt THAM 85
\ cu, rs e rro ro x e r i t.ss THM 93 sot 2149y
|JegAcWNr DF" MAX /M W.9 DENf/ 7Y AS

OR ifKM/NED 8) Je pp / F/ED /U t VM. |
|

*

HETMcD (As th /S S'Q M E71/CD D) * . Ir .

_ _
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BECEIEL PO*J.R CORPORATION APPENDIX 8-

PLANT FILL AND STRUCTURAL BACKFILL
*

:, .

CATEGORY NO. / QA PROGRAM DA:E 4-6-794

1

i

DESCRIP' ION FSAR Requirements for Con:paction not Clearly Reflected PAGE 2. OF
into Specs.

PROGRAM REQU7 N T - QUAI.ITY DEFICIENCY, .

*(6) Job 7220 procedure titled " Design
Document Requirement Procedure"
Rev. 1, issued for use on 11/30/78 47 ,, , , , ,
states: J v ,

The engineering preparation, review and
Para. 3.1 "The engineer responsible approval of specs 7220-C-210 and C-211

'

for the origination of a did not accurttely incorporate PSAR
design document shall fill requirements.

*out the attached design- -

requirement check list as
he develops the design,

document. The purpose is
to assure all applicable
design and quality criteria,

contained in'each applicably
document have been incorp-
orated into the subject
design and to verify that
no omission or conflict -

exists. The engineer shall
initial the applicable
blocks provided."

'

Exhibit 1 (DRVCL) includes under
Item 1 " Commitment List (PSAR/FSAR

*

and Licensizig)"

(7) EDPI 4.1.1, Rev. O, Issued 7/15/794
states:

.

3.1 The Discipline Engineer who
originates a design document
shall fill out the attached
Design Requirement Verification
Checklist (DRVCS)as he develops.

,

the design document to assure
that all applicable design
criteria contained in each re-
ferenced document have been in-
corporated into the design

"

| document and to verify that no '

omission or conflict exists.'
' If.a particular Design Require-
i ments Document is not applicable

,

'

to the design document, placei

"N/A" in the space provided for $g ggO !;

identification.-

I

Eichibit 1 (DRVCL) includes under
'

'
'

W . n;m J
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3ECHTE". PC'wT.R CORPORATION A??ENDII' 8.

PLANT FILL AND SIRUCTURAL EACITILL,

i CATEGORY NO. / QA PROGRAM
'#,

, y 9 ,f.3 8 DATE f-- 4, / $

DESCRi? TION F'SAR RFouporksvis 2ss consAcrise No r el FA p tY ? AGE .3 OE;
'

R EFL Ec TE*O /N r 0 s/n c/ A~scA77 swr
! L .
'

DISCUSSION OF PR03tri LIMITS RIMEDI/.L AND CORRICTIVE ACIIONS.

AND GENERIC IMPLICATIONS

WHEN SPFC/flCAV/dNJ 72 20 - C -2/c SPEC / Fac4T/CNs 7z to . c- zio suo

7 t-to -c -2.li /MVW S EEN MG vised 7~0AND '7120 = C - 1// WEXE GENEA-
/NCBMPCA472 CCH/AC.V/CN AEq v/A EME

A TED THE CCG N/24N7~ ENG/NEER payyy ,y my pyg,g, a y ,y y,gg, ;

CONstDextD THE ps44 B V 7' SCN C-210- 9 001 O A YED 3~30-71
Dio No r cost /pfR THE DAMaff4 S C N C' 4// - 9 d* ! D4 TTC 4 -L -7 4

htoke REpot r AL.s AN Acrv4 4.
^ A CC MPLETf /?EVIE W CA' YME DAMg1

O TNIFR
; CoMh /7 MENT DN AN /7EM BM nope g- gypox y 70 Ass un g NC

/ TEM BAS /S AS /r WAS *N u- - ;;; / Neon s i g y EN e tes E kst i" WI L.

ATTMcHMENT 70 THE PSA4.
.

13 E co M/ LE~ RED ay
-

.i,

O ^; GJ / i; ^ ^ A S/*D A ?' A3 ,

DT CNACkED / AlL AUA~ ~ Y# A

| ue. pAEA4.x . on o rNesr c"W ' . % / u p n D a m ,., ~

O |E A Y'# N I. Sp' e.e. .C-/' , e-d os,, 6~<an
'

0
,

* r''' 'N> * ')~Hlf / rFM /5 CON 5 to ElED -

NO T' 72F NAL/ ~ 0 ENE'A'/C |M o* ~ UdLbes.7,oNs sECAvse of THE *

F*dLAew/NG.*
.

A. 7"HRA E AAE svo e VNU A
A TI~ACNHEN T3 Te YNgs J4ge

WN/CM L/AF THE S4 Mas 4M90er,

'It F'*ATj /NCLUDr grensptygggg77pg,p 7N47*cougg gr cggs7NufC Af
B. EDff 4,/o / AND /73 ' PA fp - SAYt'.tftc. Cu~r/M ffCsf/Mfin:prN13.

N C E 1|0 4. f A D vID E A. pos /rtVE;

$7's TEM To A 55 VA.E 7NE"
PS.44 WAS Ce/Y St DGMED -

DLIAtN C. 'I'N s DEL /EZ deMFN7
05~ ALL DEJ/G-N DOC UM& Hrs,

ENf/NEER]NG- FEEL .1 TNkT*

FAOST FdeTECY/eN /3 .4D EG UATE-
tr A-DfaessEt As PM E W C0.14 Y
srsrED //v TNant Respowss- ) 501.21439-
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BECEIEL POWER CORPORATION AP?EDIZ B.

PLANT FILL AND STRUCTURAL 3ACKFILL*

CATNGORYNO. 3 QA PROGRAM DA*E 4'9 79 f
'

.

DESCRIPTION S PEc.t ftcA rsew wer gegqusygzy c u gypigg pgcz 17 op,

- QUALI- T DEFICIE;CY-PROGRAM RIQUI M NT .,

,

Contrary to Program Require =ent No:

1

:(1) '

/* Specification 12e.J-C-210, Para 13.7 i

NQAM, S:ction II, Number 5, Para 3.2 states. originally required cohesive soils to
'

;inpart, " Design changes shall be initiated be compacted to 95" of modified proctor
;end controlled in accordance with written method (ASIM-1557, Method D). This;
prtetdures. These procedures shall provide ! paragraph was later clarified in Rev. 5
-f&r thn following:,.." Para. 3.2.6, states,i to read 95:; as determined by ASTM D-1557,", Tho controls applied to assure that design i Method-S. Paragraph 13.4 requires testin
chang 2'ecmmitments initiated through non- to be performed in accordance with the
etnformance reports and through efter oder tests listed in Section 12.4. Para,
ecumunications (such as TWI's, uemos, etc.) (section) 12.4.5.1 requires cohesive soil.
ara properly documented and processed into maximum density to be deter =ined using
opprovad de' sign output documents." ASTM D-1557, Method D modified to 20,000

ft/lbs of compactive effort, (Bechtel
Modified Proctor). (EMP)

The above conflict between paragraphs 12..
and 13.7 vere subject of clarification
telecons and confusion still exists as
to which standard to use, (ASIM or BMP)'

however the specification has not been
*

revised.,

.
.

. .

.

.

.

.

.

.

.

.
.

5D121500-..-

.



PLANT FILL AND STRUCTURAL 3ACKFILL
CATEGORY 30. 3 QA PROGP2 DATI 4-G-7/#

,

DESCRIK205 SPEC /p sea *f'/ON A/er ADFCUA-77LY CL A-RIf/CD PAGE J' 07

DISCUSS!O': 07 PRO 3LDI LIMITS REMEDIAL AND CORRECTIVE ACTICNS
*

A'O GE?ERIO DIPLICATIONS | .

[gti dRS , TWX.% , TELEcoN3 AND SPEC /F / CA-r/ 0N c'. 21 o NAs BEEN |'

REMS, A nr OF7EN tisco 70 ggvisgo /N ScN C-%IO- Tod/ \
j

DATED 3-30-19 ,

CAARIPP TNG /NTEN7~ dF TNF j

1.
~

SPEC /f* CA T/ ENS . .Cr l$ foss/81F M/
'

OH 4-3-74 AT TH E 6-Kbv/* sVP f"'
ins +7' /N SoMS S/TVA 77DNS TNG

Y/soAS H EE77N$ THE COGN/14N
C4 MtficA T10N PROV ID E'D yygjv/ov4Ls wenE REM >Ne20 To

. THito vG H THE ABdVE HETHOOJ Exf5R$skE CAga WHry / N rfg ~.

#MAY HAVE HDD/f/EO THE * /#' # A Y'#N# #Y # '

rwg3,trC, 7Hy Q g g g j pt e g ytgArf

SPEC /f/cA 77DN wt THour a;yyn gyouro no c,4,,y gn y

fd4M4U Y CHANG /A/G INb~ LH nH Ga- o f TH E 5/ Ecinica rrav

WOROS pp ygg SA&C//;* M MN, MATEAlbt. Sur BE C O N 5ft r A N T-/

wirn rur rar.sexr- wono ino .

7~0 THE sf80VE" fXTEN 7' TH/3 THE A B C Lic H Af SrfM RF/rrp) rg
zu a Memo neo+1 rna pne /re r-

/TWM /5 CON 5IDFRE.D Adstl64f pyg ,y,., , g ,g ,, , ,,g ,

GenEg/e To o THa At. MENS, S v'ex visses o.1 reo
.

,

. .

.

-

.

.

.

.

; SD W1501
i
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BECEIEL PO'R.R CORPORATION APPEiDIX g.
**

PLANT FILL MD STRUCIURAL BACKFILL
CATEGORY NO. V QA PROGRAM DATE 4/-4-pf,

DESCRIPTION,,,,gcwft/c77Ns sympt +w77eg wir7//W yng- ) pest PAGE g OP

.

PROGRE REQUIREMFliT . QUALITY DEFICIE;CY
'

,

Contrary to Program Requirenent No:

M, Section II, Nunber 2, Para. 1.0, states, 42,.T.M A /4,
'hia policy contains the requirements for The FSAR submitted to the ERC (thru Acac/.
yviding procedures necessary to control W 17) contained certain
isign activities...." inconsistencies:

* Tables 2.5-9 and 2.5-14 identify
'). y the foundations under the Diesel |tra. 3.1 states, inpart, "The following Generator Building to be cohesive fill.
.tivitias shall be ^ described in Engineering The actual materials specified and~

tpartm:nt procedures. . . . (19) SAR preparation used was random fill which includes !Ld change controls...." both cohesive and cohesionless saceriale.i
'FSAR, Paragraph 3.8.5.5 indicates a,

.) settlenent of 1/2 inch for shallowP 4.22, Rev. 1, Section 1.0, states, 1 , art,-9bis procedura describes the mechanics of spread footings (such as the Die.sel
,

Generator Building), FSAR Table 2.5-48 '

bparing and controlling Safety Analysis indicates a settlenent of the Diesel s.
tptrta..." Generator Building of approximately

3 inches. The difference between the
i) two valu'es is not clear.,
tet. 4.3, states, inpart, "Between the
instruction per .it and operating licensing
ucos... ..particular attention shall be paid 0 r' #, s.jo y m foonj w b
i *tha Engineering Department Procedure on SAR ,f /y(., AM .6,/n,/ fM ge,n,.
Lang2 control which will provide inputs for

-. .

IAR pr:paration on significant changes in //tc."9eco8 N .
LR ctm=itments and basic design concepts. . ." ,

,

)) I
-

g
cc. 5.1, states, inyart, "An SAR flow chart i .

tall bo prepared by'?roject Engineering |
|oving the personnel and organizational
)cptusibilities and the interfaces for the
:cparation, coordination, review, approval

)d. publication of the SAR. . .".
.

)
"P 4.22, Exhibit A, SAR Preparation Flew
ht, Step 2 requires the EGS to review the
?iginator's draft for technical accuracy
)B compliance with the standard fornat g,uide, i

.

.

.

SD121502.

;
-

1
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BECEIEL PO***ER CORPORATION APPE!OI.T B
*

?LAN'" FILL MO STRUCTURAL 3ACNFILL*-

' CATEGORY EO 4 QA PROGRAM DATE 4-6-79
.

,

/ PAGE 7 0FDESCRIPTION Conflicting Information Within the FSAR

'

DISCL*SSION OF ?ROBLEi L dITS REfEDIAL 20 CORRICTI'**E ACTIONS.

AND GENERIC Di?LICATIONS
,

| This category of deficiency has generic FSAR sections 2.5 and 3.8 were reviewed by the
implications only for sections of the Diesel Gen. 31dg. Task Force and FSAR change
FSAR which could be considered' inactive'. notices were written to correct the inconsist-
Prier to the identification and invest- encies found or to add clarification to the

,

ig2 tion of the Diesel Gen. Bldg. Settle- material presented.,

ment, Tables 2.5-9 and 2.5-14, and
Para. 3.8.5.5 (pg 3.8-59) had not been These FSAR change notices were incorpcrated

i rcvised since Rev. O of the FSAR (8-29-77) , into the FSAR in Rev. 18 (2-28-79).

N3'NRC questions had been receivod that To ensure that no inconsistencies exist in
aff/ected these areas, and no project other sections of the FSAR that could also

? dscign documents had undergone a be classified as ' inactive', a review of those
,

significant revision that affected these sections will be =ade.
areas. *

No review of ' active' sections h felt to be
Thus, ofter the initial FSAR preparation, necessary due to the nu=erous reviews that
thcre has been % occasion nor need to have taken place as a result of the nor=al
rc-review these areas. design evolution process and response to NRC

questions.
*

| 'A Bechtel QA Audit (Audit No. 4.0-Special-1)
performed 1-22 to 30479, confirmed that a
system was being i=plemented to assure that
design changes are reflected in the FSAR.-

,

*
.

.

l

.

.

.

.

'

.

.

-
.

I

1

.| 5D121503.
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BECF EL POWER CORPOR/<" ION AP?rCII f*

PLANT FILL AND STRUCTURAL BACKFILL
.,

CATEGORY NO. 4 QA PROGRAM DATE 4-4-79,

DESCR2? TION SE77tFMEN7' CA L CUL &770NT /NCCWT/1 ~PANY \ frH ? AGE 0?
D E'ZIGW BAJ/3

PROORAM REQUIRDiENT -

QUALITY DEFICIr:0Y-,

l

Contrary to Program Requirement No:

1) /, 7. Settlement calculations for the Diesel
DP 4.37, Rev. 2, Sect. 4.0, concerns check- Generator Building contained the followin

discrepancies:.ng ef d2 sign calculations. The 4tl., para-
;reph ctetes, injart, "After verifying the .A uniform load 3000 PSF was used rathe
acio cf a calc 61stien, the checker..., than the 4000 PSF shcmn in Section

3.C.4.1.2 of the FSAR.
2) .

'An index of .001 was used rather than
-

;ect. 4.1, lists checker respcusibilities the index of .003 shown in Table 2.5-1
.nd 'stntcs, in part,. " Checking calculations of the FSAR.
, gainst input design documents to verify .The calculations assu=ed a nat foundat
:nfernance with specified configurations, rather than the actual design which is
imensitus,.... checking calculations for a spread footing foundation.
. cumptiens..."

The checker of these calculations failed
3) identify these errors.

eDP 4.22, Rev. 1, Sect. 5.1, states, 1 part,3An SAR flow chart shall be prepared by
reject Engineering showing the personnel and As+, '

i

rg nirational responsibilities and the inter- g
secs for the preparation, coordination,

The results of these calculations wereaview,,cpproval, and publication of the
,

AR..." included in the FSAR in contradication to
other infor=ation in FSAR.,

4) .

DP 4.22. Exhibit A, SAR Preparation Flow
har t', Step 2, requires the EGS to review
ha criginator's draft for tact.cical -

ccuracy.

.

.

.

.

f

.

.

! Si3121504
-.

-
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3ECHTEL PO'iER COFJORATION APIEI: DIX 8-

|
PLANT TILL AND ST7.UCTURAL BACKFILL

C/CEGORY lio.- ,5 QA PRCGR.Ci DATE 4 -4-79*

,

|

-DESCRI?:IC;; 3E77L EHENr e A u v12 riosYs INMN3/3TA-N T N/rH PAGE DE |

O FSI G N B A S/3 .
* 1-

,

DISCUSSIO: OF PROSLDi LDiITS EDIDIAL A O CORRECTIVE ACTICNS.

.co cc:En c ni?LICATIOxs ,' *
.

This is Nor cows / DPRfD \
'

A G ENEAIC. P/t 3 d4 EM A3
-

:

G n - 72c ht j, yyg og g y

0FF PRDJE'cr- Gnoop &#
sur

if 0 '!! PES C A l c u 44 7 tons WHO
DocNor woitk. To THs-

.

FKoJacr FAscrouars
.

FM . cA L.cutA rtoNS.

isir a w ec ro
sec orwen c+v7arW

f G-E0 Tfcd A b~ S PON Sd* Y~I ##'
.

.

.

.

'

-
,

.

.

.

.
.

.

.

-
. .

.

.

.

.

.

50121505
*

*

).

l
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BECEIEL POWER CORPORN" ION APPE*CIE 3 |
,

> PLANT FILL AND STRUCTURAL BACKFILL,*

CATEGORY NC. (s QA PROGRAM DATE # - d - 7 9
*

DESCRI?*.' ION f*/L L D6 7- PLMED ADEC UMF4 Y ? AGE 0?
*

j

i

1

PROGPli REQC F..NT QUALIN DEFICII'CY-,

Contrary to Progra= Requirement No:

I, 2.,3
> Drill samples taken subsequent to the
pi S:ction I, No. 9. RE 1-B (6/30/77) discovery of the Diesel Generator Building
n. 3.1; states that the Prcject Superin- "ettle=ent Probles indicatg cohesive
kdent 10 responsible for the Project Con- and cohesionless soils fS;. i'U: places
m :icn Teams adhetence to the Quality at densities less than those specified.

suranco Program. These areas are currently known to exist
'under the following . structures that are

.

setting on plant fill.) :

tid Pr:cedure FPG-3.000, Rev. O, dated * Diesel Generator Building !

f5/77 * Service Wa:er Structure !-

" Matrix PFS-1 (duties of superintendents) * Diesel Fule Storage Tanks i

includes " Compliance with drawings and * Borated Water Storage Tanks !

sp:cifications" and "overall quality of * Aux 11ary Building in the Railway |
v::k=anship." Bay Area *

* Matrix PFE-1 (duties of field engineers) ' United ONe Electrical Penetration Rocc '
!"Ecrirdic checking to assure technical ' Unit One and Two Valve Pits '

direction has been clear enough so that
construction confor=s to drawings and /,2,3 N
spccifications." ., The supervision and technieni guidance

provided by Bechtel did not result in 5 -
-

I, acceptable compaction in all cases.
neifications 7220-C-210, Revs. 2-6, Para

~ (. .fewv / -4/
.7 cud 7220-C-211, Revs. 0-5 Para 5.5
quirp cohesive soils to be compacted to
'.' cf EMP and cohesionless soils to be M There was no qualified Soils Engineer

assigned to the Midland jobsite afte: .:paOced to 80" r
m b * p"pive density.[em.

a
q /' o w. / d ef .e < <* 1974. Soil opera: ions and testing wasfeud /

C,/ ry / directed by supervision, field engineering,
,Ae2-5 m m/,p a.r 74 Wed labor fore =an and Quality Con:rol for,

va
us <dw / v SJ'te4,s*Cadrn/w re#d Bechtel operations. Canonie operations

,

Anff were directed by their supervision andI r F*4
)

,4 , - "

testing was requested by thei: QC Engineer.'

iAR, A=end= ant 3, Supplement *(dated 3/15/69) A Bechtel subcontracts engineer coordinated
> Dames & Moore Report of June 28, 1968, Canonie's work. U. S. Testing perfo:med
.g3 16, crates, inpart, " Filling operations all the tests for both operations.
,uld b3 perfor:ed under the continous
chnical supervision of a qualified soils g g y gj ,.
gine:r... This require =ent was not included in thei

i=p* enenting procedures or specifications
for soils operation.

|vil-!::ucturalDesignCriteria,7220-C-501,
jv3 9, S:ca:. 6.1.1, states, inpart, " Filling Note: There have been no positions
|eratict.s shall be perfor=ed under the tech- established in the fie*.d that
jeal suptrvision of a qualified soils

.'| as responsible for scils such as:
! specifically identify personnel

*""~ ''' '*

| :501.2150G * Field Sotis Enginee:
.



3ECHTEL POWER, CORPORATION A?PI.'O *7, 3.

> '

PLANT FILL AND STRUCTURAL BAC17ILL
CATEGORY NO. 6 QA PROGRAM DA''E 4-6-79

,

~

DESCRIPTION Fill Not Placed Adecuately PAGE OF

i,.

DISCI'SSION 07 ?R03LDi led.!TS REMEDIAL A'O CORREC""IW, ACTIONS-

AND GENERIC Df?LICATIONS

(1,2,3)
Tho specifications for backfill and Bechtel Project Management has stopped all
structural backfill are performance permanent fill operations until a qualified
typ3 specifications and the acceptance Soils Engineer is on site to monitor soils
cf this fill was based on satisfying ope;ations.
tho acceptance test requirements. The
Field Supervison and Engineering
structured their direction around this
cricept and supplemented it by monitoring
of the actual soils oneration.

.

The soils test generally showed good
compaction and this information was
utilized by the field personnel in
datormining the amount of direction
n:cessary.

This area is not considered generic
in that soils' operations are unique
beccuse there no physical attributes
cvs11able to supervision to check the
quality of compactive effort other than
by test results. Each life is sub- * *

s:quently covered by the following lift.:

This is unlike other work such as
.

piping where the results of the work
cfferts are viable such as alignment
et subassembly closure points.

.

.

.

.

.

. .

-
.

4

50121507-

1
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BICHTE* POER CORPORATION A??IC IX 3
.-

''
P PLANI FILL AND STRUCTG.AL BACIGILL

CATEGORY NO. 6 QA PROGRAM DA;g 4-6-79

~'

' DESCRIPTION Fill Not Placed Properly PAGE OF-

, .

DISCUSSION OF PROBLES LIMITS RIMEDIAL A'O CORRECTIVE ACTIONS.

*

AND GENEF.IC IMPLICATIONS

(4-5)
Tha field was not aware of the Design Same as for 1, 2 and 3
Criteria requirement.

'

I This item is not considered generic as S # EC/7/ c 4 rue C N 4 N 6- E A/8 r/t E
there are no other similar requirements

*# '##' # "# # I""~ #9 #### #
in the Design Standards. Other areas
of construction do have specific M4 8 8t' 8 W 84 * N 8Y # #dt N d " #8
engineers assigned such as for concrete, vward 7HE o Mrare n s a # # A- q v4 u
resteel, piping, etc. Se/As swa./wss4

.

I

e

i

I

.

3

.

.

*

i .

*

l

| -

,

.

i
1

t

*
. .

.

D

G

e

| .

5D1.21508
,

| . .

,
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BECETIL Po*JER COR70 RATION A??EIDIX S
,

* *

PLANI FILL AND STRUCTURAL BACU ILL
CATEGORY No. (, QA PROGRAM, DATI 4-4-79

,

DESCRI?:10s $/L L No ?"* PlAtrD A DEQUAT~EL Y '' ? AGE OF

PROGR&i REQUIRDfENT - QUALITY DEFICIE;CY, .

Contrary to Program Requirenent No:

.

W The 5.nspection (surveillance) by Quality$((,)
b7 8 Control was not sufficiently in depth i311:7 Ccntrol Inspection Plans or J

structions provida,for Quality Control to identify these areas not meeting the
rvaillance to assure the materials are specified requirements.
Sperly' compacted to the specified criteria.
Oco-instructions included the following:
'FIP C-210-4
"FIP C-211-1
*QCIR C-1.'02 .

(D
|IR C 1.02 Rev 1, d4ted 4/k3/77 had the
'11owing callout for conpactier.:

'ACT 2.3.5 " Compaction shall be achieved
thrcush the use of approved compaction
equipment. All materials shall be

,

comptered to the specified densities for
'tha indicated zone. The entire lift shall

'ba etusistant."
'Raference to Spec C-210, Para 12.7, 13.7
and 12.8.1

'Insp3ction Code is S
'Sim mr Act for Spec C-211 (2.2.5) .

*(e)
-

;IR c-1.02, Rev 2 dated 8/2/77 only address
apretion under Act 2.4 " Testing" and states
drify that testing performance and results

,

e in cecordance with engineering require-
ints .

. .

c. Materials ,

b. Moisture
c. Cenpaction

.

cptatica callout is S(V) -

,fortsca is made to the applicable paragraphs
i specs C-208, C-210 and C-211.
i

*
,

SD1.21503
. . .

|
1
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BECHTEL PO'n?R CORPORATION A??EDIX R
PLANT TILL AND STRUCTURAL 3AC17ILL*

.

CATEGORY EO. 6 QA PROGRAM DATE f-4-79

'^DESCRIPTION F/L L N8 7~ P2 ACED PAB'E'I Y *

DISCUSSION 02 PROBLDi LDi!TS RDfD IAL AND CORRECTIVE ACTIONS.

AND GE;ERIC Df?LICAIIONS

s., 7, 8

up grmcNED JoM NONE req y IMD

. .

.

.

.

.

.

.
.

.
.

.

. .

.

.

.

.

-
.

I

i SD1.21510. .
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BechtelF werCorporation"
.

Interoffice Memorcndum !

|-

. . .

.

':y G. L. Rich.n;dcon A.no
. .

. .

*

: sa.ini . Response to h4C 50.54 Request, ec.
Ite::.1 Reluting to the Diesel
Cencrster Suilding, Midinnd re D. R. Johnson.

Proj ect, Job No. 7220 -

o- Sl*PD Construction
Quality Centrol

ce r. e - J. L. Nuwgen- u 425 Markc: St. ca 8-0343
R. A.,Simanak 32nd Floor D10 .
W. L. harclay

,
In ruply reference:- -

2-CQC-.

Rafarance: IGM, C. L. Richardson to Distribucion, sat:e subject..

dated March 29, 1979,,

h#nnt follows is ConstrucLion Quality Con:rol's bes: effur: n: tem.9c to
prepara ruplies to those quest!cas which you assigacd tu thu pFQCE in
the ab:ve rufurenced ICM:

!- 1. Variance 6 Items _4, 5, and 6 (waw Nat. 4, 7 4d F) -

A. There is no varint.ce to the 3echtcl QA pro);rn:: requirc..cnts
for construction' quality control based upon the following
evidence:,

.

Thu sechtel const.ruction qualtry contrui pror.rr.m of survui51ance
' Inspection over work performed by Canonio and inspectica cver
work performed by Sachtel was cc= plied with for the conpr.cred
backfill opere:1ons at the Midiand jobsite. In the cuae cf

-Canoniu, Lhwy. perfor::ied and ve.ru totally responsible for their ~
.

o n work, inspectior., docue.catution and quality assur:nce; all
in accordance with.their 3cchtc1 app;cved QA :::anual. Suchtel-

cuiseu we:.lus Qiuals.y con: rot performec survc111ance inspcetion-

'

over Canonis in accurannne with F1P C-210 and OC1 s/C1.10. As
8tated in 11echtm]'s constructiun quality control prograr.: document
S!'/ PSP C-6.1, the purpose of surveillancu inspcct. inn in to

' deter::inu if 'an action has been accomplished or if docu=ents have
.

bcon prupnrud'in acco'rdance with sciocted ruquirements of the.

*
.

contract documents. Surveillance inupuccion doos net emin that
.411 nr all of any subcontractor activit.lan are 'ub8erwJ -lor the
purpose of determining compil: nice. Scrvul!1nnru fnsp e:ian 1e .

intended to providc :; du,trev of added confidenec the subcontractor
vetk r. sets ' cont.ract. docu:. ant requirutzents.*

.

..

e

1

SD121511. .

1
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J. C. L. RishardOcn.:

bi - * , , April 6, 1979.

Pagt 2'
..

,

in the case of soil compnetton perferced by Ecchtol.
Construction Quality Control was respannihle for*

inspections in accordancu'with T7? C-211 nnd QCI C-1.02.
Hucauso soil compaction is ch activity where inspection.

of the completed work Lo verify qun11ty is inef f ective.,

QCT C-1.02 is designed to prevido in-process moniccrinn
by survcillance to verify conformance with the docu. ent=d
instructions, i.e. proj ect Engineering's specifications.

! This type of inspattion program is censistent, vich the
requirement in Criterion X of 10CFR50, Appendix B which
states in part:

( "If inspection of procesacd material or products
| 1m impossibiu or disadvantageous, indirect c'utruio

by monitoring processing methods, equipment and
,

personnat shall be prnvided."
'

,

i

A brief descriptica of the work performed by Canonio and-

,

Ecchtc3 as voll as tha surveillance inspeerion and monitoring
performed by Construction Quality Control folicws:

| 1)- Canonie
;

i

1975: 'Cansnie started fill operations south of the
Q line on 10/29/75 for the south access ramp and lay
down area for the turbino building. Work proceeded
through 11/13/75 to elev. 616 1 Construction Quality
Contr:1 surveill: nee inspection was provided by FI?
C-2.10-4-53.

-
.

{j976: Canunie stnrted Jill operntlona ndjacnnt to the j
-

,
*

south access ramp 7/11/76 and proceeded to =1=v. 623 f,.,

Construction Quality Control survciliance inspection '

was provided by FIP's C-2.10-4-58 and C-2.10-4-62.

1977: Canonic started fill operstlous nt elev 623 + oc' ,

6/22/ 77 for tha '41cani-r,cncra tor building footings, 7nd
complaced fill to the bottom footing ulev. 62S ! on
7/30/77. Construction Quality control unrveillanne-

inayestlun wee providud by QC; 3/C 1.10-1, 2, 3, 4, * anc 0.
!

; 2) Bechtel*

| _1975: Structurci bachrill (Plant Arus Fill) uturted on
| 10/17/75 in the ares 4:uth of and adjacent to the Q linc.

vn21 t'rcs uluv. 589' :o 612' . Construction Quslity Control
-inspaction was pecvided by l'IP 2.11-1-12'.

,
. .,

S .

- - . . y

i

E 5D1.21512
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4 i. (515. Diemrc)on .

.. .
AprilL6, 1979

0 '. PO33 3
''

.

1976: Structural backfill started 7'/9/76 for s 3 foot
; wide area adjacent to the Q line wall from elev. 606 to-

618 + Line 1 through .22.. Construct.tuu Quality Con'.ro'.
'nspection was provided by FIP C-2.11-1-19.

.

1p77: Structural backfill begar. 2/15/77. '!he majority
of work consisted of buckfill around be circulating.

water dischargo piping, service wcter piping and
wicctrieni conduit encscament (primarily hand work uith
some motori:=d equipment used for small riiver fills in
D. G. nrea). The ucchtel work was performed in the same
tima period as work parfonacd by Canonic to bring the
fill m.sturial to elev. 628 _+.,

Docu=entary evidanec that the Construe:1on Quality Control
program for surveillanco inspection over Canoniu's imple--

.

| nientation of their QA progrcm cc=mitments is provided by.

'

the complated FIP's, 1R's, NCR's, se htul QA r.ud1L reports.

and Canonia inspec. 's reports; all of which ora nn flie at
,

the jobsite. -

*

Documancary evidence thnt the Construction Quality Coacrol
program for inupuetien of soil campsetion performed by sochtel
is similarly provided by the cocpleted F1P's, la's, Da's,
NCP.'s and nachtal QA audit reports; all of which aru on
file at the jobsite.

3. Sincu thuru is no variance, the question of gunerle application
is not relevant.

The remedial action taken Ny Project Engincuring in ruvisingC..

the specification rce.uirements for proctor curvuu, lift*

.

thickness, density testing, etc., will be cellected in -

changas to the inspection critorir. contained in the QCI's.
*

D. Except for changes in the inspaction cricarin referenced
in the QC1's to reflect Project Engineering changos to the -

spenificatinnu, no other changus in Lhu Construction Quality,

| Control program are needed for corrective cetion..

|

. .

,

-

,

.

i. *
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BECh'IEL POUER CORPORATION A2PECIX 8
PLANI FILL AND STRUCTURAL BACKFILL-

CATEGOP,Y NO. f QA PROGRAM DA~~ (- d - 7 9

DESCRI? TION i~/ L L Nor PL A CFD ADFo tA4 i El Y ? AGE OF
'

PROGRAM REQUIRDfENT QUALITY DEFICIENCY-
.

Contrary to Program Require =ent No:

g S There are no records available to indicac
** * * "" "" "IP** ' " W ""*' "m . 7220-C-211 Revs 0-5, Para 5.2.2 states
e p=ent used for stmtral bacW1bc unco =pacted lif t thickness of backfill
v e en unte y a ersonnel andLeerial shall be deter =ined by field
excePtable lif t thickness established forirs:nnel af ter evaluation of the proposed
eac type of equipment.>=pretica equipment. However, in no casa

tall th3 u= compacted lift thickness exceed
t 1:i:hco".

4DO) $22$ Quality Control signatures on Inspection
9, /0 Plans and Eacords indicate lifts did:P C-211-1, Revs. 0-2 address lif t thickness

L task N2. 3.20 or 2.30 which references not exceed the li=1ts established by the
Field Engineer after evaluation of theiac C-211, Para 5.2.2 and requires an proposed equipment even though there are.nspect" (I) point to assure lifts do not no records to verify the evaluations.;ceed that determined by the Field Engineer.

:I C-1.02, Rev. 2 has the same callout in

;t 2.2.4 but with a surveillance (S(V)] code.

N o rE.'
.

~

The stated 12 inch maxi =u= lift thickness
-

was used as a 11=it by Field Personnel-

and Inspection Personnel

..

.

.

.

,
.

.

.

.

:

i SU?.21514
'
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BECHTEL P0k'EK CORPORATION APEENDIX 3
PLANT FILL AND STRUCTURAL 3ACXFILL*

CATEGORY No. d QA PROGRAM DA~I 4-4 79

DESCRIPTICl; /~/L L Nor * PLkfD ADEQ UA TEl Y PAGE_ 0?
.

'

DISCUSSICN OF PROBLE LIMITS ,' KE E IAL AND CORREC"!VE ACTIONS

AND GENERIC IMPLICATIONS
-

,

-

(9) THI3 .ZTEM 15 No Y
" 7'#7 '''' " ' " ' "' """

coHs toEn an crN anse to
dTHER AA143 AS THl! 70 QunJ./FY E4V//h ENr AND
TYPE of EqubPMEN 7~ R$7M B4/sH 4)pr TH/CJCN ESA E3

QJAL/M/C4 7/oy jg yN/ q to E gppt c ent s tyg AND CeH ff/eHLf53
TD 30/43 effA A Y/EN$ f o t L S. T*H /1 efrAniTON W168

ND 7HE FlfU gg p gg gg ygg g y g gg y pys,

U$ FD wN&r 7HEr srsr Ggo.rgcH gas wtas. g 9*

I3 kN 8 CCEP TABLE A / T2M CCkfAEVED BY ,

NA TE* METHCD oM VEA~
/ fica 710N or:- THf-

CAf A 4 /4 /77 0F* 7WE"
Edy VJPhEH7~ EACM

S E N E n.J C T Y/* f G/* E4 W//-
-

M ENT WED W A 3 EVAL ~
,

' u.n TED AL oN G W /rH L/Pr.-

THicxNns F*A 7His r4 tilt. .

HENr 8Y ven.tMrws. pr

A CTUAL. /N/JACE Trsr/NG. .

1

6

.

.

.

.

.
.

1
*

1
.

.
.

i

i S'l'.21015 -* .

1
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PLM;T FILL MQ STiWCTULu. BACKFILL
CATIGORY 30.. 6 QA PROOR&i DATE

> -

DESCRIPTIO.? Fill Ne7 PLATED A BfouMRLY Pact or'

b

DISCUSSION OF PR03LDi LIMITS REM D IAL EQ CORRICTIVE ACTIONS
20 GINIRIC DIPLICATIONS -

e
.

(9,/0) -

TEF AWACHG0 Nwr MGquntry

.e
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O

e

6

e

4

0 .
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..

G. L. Richards n. . , .*

. April 6,,1979'.- *

L P333 4 ;
,

,- |

(N#W N#f. 9 AN#/0)
2. Variance 6. Items 7 and 8

,

/.. There is no variance to the Bech:a*'QA program requireman:a
for construction quality centrol based upon the followingy ,

.
' evidencor,.

.

1) Evaluations of =otorized ccepac:Lon equi;=ent did occur.

and are recorded in :he following memorandast-

i Suchanan to Jeffers of 9/18/73
'

Dragicevic to Church of 10/3/73<

Jeffers to Valenaano of 11/16/73

l, The motorised equipment described in the above correspondence,

! was used -by both Canonia and Bechtel f or co= pac:Lon work.
'

.

"
Evaluation of hand held equipment was accomplishad on initial
use based upon satisfac: cry compaction reports. Formal..

eyaluation reports ware
provided by Tield Ensinc,not required by specifica:Lan norering. The documented telephone
ccaversation between Grote end Rixford en 9/18/71 should'

alad be noted as it clearly indicatas that .'roject Engineering's,| ,

r position was tha: equipman: capaci:y is not impar: ant provided
I the main obje::ive of ob:aining accep:able c:= pac:ian tes: |

results is achieved.
.

2) The completed Qaality Con:rol Inspection Plans and Inspection
r Records on file at the jobsite provide documentary evidence iL tha: lift thicknesses did not exceed :ha 12 inch 11:12. No

*

'

| changes to the maximym lif t thickness were made by Tield
.

, >

Engineering, and the inspecticn records show tha: the specif1-,
!

| *

cation requiraments were aet. -

3. Since there is no variance, tha. question of generic pplication
! is not relevant.
!

C. Same as for 1C above.- '

'
D '. Same as for 1D abave. If it is now believed that' formal

| documentation for reportit.g equipment avslus'. ion ia nesessary, ' '*

'

this requirement should be added to the Project Engineering
L specif ication.

-

,

.
.

.. . . .

.
. .

.

.

e .

'
T

'

.

1

..

*
. .. |

..

E" , SD1.21517 '
' '
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BECEIEL PO'GR CORT 2.ATION APPE; DIX 8
|,

PLASI FILL AND STRUCTU.J.L 3ACKFILL '
.

CATEGORY N0'. 7 QA PROGRAM DATE 4-4-79
,

DESCRI?:ICN TQll k enrb#F Nor 7*ESTFD AT~ SPEC /ASED 7i"x p- ? ACE CI

.

PROGRAM REQUIR ".ENT C,UALITY DEFICIE;CY*
-

,

.

Contrary to Program Requirenent No:

icificction 7220-C-210, Rev 2-6, Para. 13.6
b 2, Prior to 1978 moisture centent was contro11-tuirca moisture control for plant fill to be

ccesrdance with Para 12.6. ed by taken tests after ce=paction. No
test were taken on the fill prior to ,

L 12.6 state.s inpart ,,The water content compaction to verify adherence to the
ggg g, g , f ,'ing ccimpaction shall not be more than 2
7220-C-210 Para. 12.6. (See attached Icent '- age points below optimum moisture i

,
tttut and shall not be more chan 2 percent-

,

t points above optimum moisture content...."
also states inpart "After placement of
iss r.aterial on the fill, the moisture con-
it shall be further adjusted as necessary
bring such. material within the moisture
tetne l w ts required for compaccion."

.

@
L11ty Control Inspection Plans or Instruct- Quality Control surveillance did not
ta callad for QC surveillance to assure ~ identify the lack of testing to verify,

pper moisture content and reference moisture content even after issuance
teification 7220-C-210 paragraphs 13.6 and of QAR SD*40.i

6. Thase documents include: -

'FIP C-210-4 1

'QCIR C-102
'QCIR SC-1.10

. .

ypical example of this inspection callout

'QCIR C-1.02 Rev I dated 8/2/77 NO TE.*
ACT 2.3.3.3: THEnd HAS BEEN C ON 7/NVG'O

"F C onrv5/0N AND CN 4NG./N fa.k
cckfill material shal1~be conditioned

to the required moisture content through ruragra-74 r/ons - A s P0 7WF
.tha use of approved procedures.

fg4 7,y ,y,, ,p. g y 7.yg,g2.3.3.3 references spec 7220-C-210,
,313.6 cud 12.6 and has an inspection code N *

;

@(V).

4) -

p
| Quality Assurance issued - QAR SD-40 on
|7/22/77cto identify this problem. Project
rEngintaring's response was that tests
Leo control mesiture should be"i:aken prior
c9 ccupaction. SiH21518

e .
t .

3. _ ._ ..- -. . - - --
'II
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BECETEL PO*4ER CORPORATION APPENDIX 3
'

. PLAST FILL AND STRUCTURAL BACKFILL
CATEGORY NO. ~7 QA PROGRAM DATE 4-6-79

,

i DESCRIPTION Soil Moisture Not Tested at Specified Tine PAGE OF,

I
i >

| DISCUISION OF PROELDi LM S RE'.EDIAL AND CORRECTIVE ACTICNS-

|^ AND GENERIC Di?LICATIONS
l
L

This is not a generic proble= since Follow SCN No. C-210-9001 dated 3-29-79 and
scils is the only material in which BEBC-2835 dated 4-4-79.
moisture is taken.'

Pricr to 1978, Sect. 126 of Spec. C-210>

was interpreted by the field as follows:
"During compaction" was interpreted as
tha cntire process of placing, conpacting,
cud testing fill. The moisture content

' was taken during the ' density test which
v20 taken immediately after compaction.
Thsrafore, by field interpretation, the
moisture content was taken af ter
ecmpnetion, the fill was not tested in
its loose state. Any reconditioning was
charafore done after testiag.

Nota: The method stated above is .

basically the'same as SCN No. C-210-9001*
.

4 pres ntly requires.

! -

.

.

.

.

. .

.

$

.

i

i

l

. .. ,

I e

L.
-

cn d r49 - 1-
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3ECHTIL POWEE COR? ORATION 12?I20I% g
PLJ2;T ?ILL AIO ST?.UCTURAL 3ACK?ILL -

CATEGORY No. 7- QA PROG?.J2i DATE <A.p-p9'

DESC2L?TIO; sarL me/.17 tite! Ne7~ fr17?'D .47'JA*tvna 77mr ? AGE 0?

'
.

DISCUSSION OF ?R05LDi LIMITS REMDIAL J20 COERIC !VE ACTIONS
*

123 GENERIC D2LICATIONS
.

O

h

ser A77Mc+d' o . rom , ,eaya r g y g g ,g.y ,g a

.

D

6 O

9

e

G

e

G

4

e

9

0

e

4 *

.

4

O

8e

.

:
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.*

0. L. ?.ichardson~ .
.

1. ril 6, 1979 -

?sga 5
.

3. Va.riane'c 7., 1:c.as. 4...a.n..d. 5 (7Yes,.) J anh)- -

. .

There is no variance to de 2schtel QA pr., gram rc:;uire: nonesA.
for construction quality con:rol based upon the fcilovins
cvidence:;

1) Cons:ruction Quality Control thrcugh their survc111ance
of U. S. T.exting did in f act iduatify the lack nf moisturn
testing. As illus r&ted in the folloVing lis:44 docu.sents,
it is apparent that not caly QC, but Cons: rue:1on, Projee:
Incincaring and QA vera all avara of tha lack of casting:

- !!C?.-55 cf 2/4/74 *

SCR-324 of 3/6/75.

NCF.-421 of 5/16/76
QAR ss-40 of 7/22/77
Ma:no Maugen to Ccs laberry of 8/15/77
Memo Casticbcrry :o Nepgen to 9/30/77
Telocen h'ck to Re: o,f 1C/10/77

.

Telecen Ecuk. cc Res of 10/13/77
NCR-1005 of 10/26/77
Mc=o Naugen to Cas:1 charry of 11/18/77
Memo Cas:lebstry to Neugen of 12/15/77
Mcmo iscugen to Richardson of 12/21/77
Telecen Dean /Osborn to Rea of 4/7/73 .

.

2) Following the 1.ssusace of QAR SD-4C, U. S. . Tea:.ing did
* '

perform c:cist.urc tests in the bcr:ov area and they
caintained an informat =ciature log for this ac:ivi:y ~'

i
s:arting 8/1/77. -

A review of this log by C?CO - QA in Janusry 1978 revealed
,so=c inconsic:ency in reporting da:cs.and nois:ure contents.
As a result, Sechtel QC sdded a fort:a1 review 'of the U. S.

.

Test.ing 1.cg to the curren:. incpection plan QCT C-1.02 on
2/13/73 - and this log is new bcing rattined ir. :ha QC vault.*

3. Sa=u as 13.

k C. No renedial ce:icn ix needed. .

D, .No corrective sc: ion-is needed.
.

.

o

.

.
.

9g

|}
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BECEIEL PO*JER COR? ORATION APPE'QII 8''

PLANT FILL AND STRUCTURAL BAC: GILL-

CATEGORY NO. # QA PROGRAM DA~I 4/-4-19
- /

DESCRIPTION A:tM&fr 4F#/c/ENeaG" /4/ .50/4 72c'/~ ##.fr./47"r . PAGE OF

^ PROGRAM REQUIRDfENT - QUALITY DEFICIINCY, .

> : Contrary to P ogram Requi etent No:
t-

ac 7220-C-208, Rev. 15, Dated 2-5-79 If

esvicus rev. same) Para. 9.0 describes tests , . (1) 9e stils. These tests include: 1 A review of soils test conducted by i
' ASTM-D'-1557 - Compaction Geo-tech indicates there are errors and*ASIM-D-2049 - Relative Density inconsistencies in sone of the tests'ASTK-D-1556, Tield Densit7 performed by US Testing. The attached

report (to be attached later) summarizes
these problems.* *

)
/ PSP 'G-1.1, Rev. 3, 9-13-78 para 3.5.9 states
r. sits Construction Quality Control responsi- (2,3,4)
Litics for the Midland project are as

Technical direction, surveillance and
Llews:
5) Provide' technical direction- over on-site test report reviews by Quality Control

failed to identify these proble=s.
matarial testing laboratories and
nondestructive examination .

-

subcontractors."

j)

dity Control Inspection Plans and Instruc- .

ons provided for test (T) of surveillance
ints (S) for testing and review (R) points

*e tas results as indicated below:

Plan No. Test Review-
.

FIP-C-210-4 T R
IIP-C-211-1 T R

QCI-C-1.02 Tors or S(v) R

-QCI-SC-1.10 SI R-
,

O T & -S Points for testing reference the

blicabis paragraphs of each specification
ptypesoftests.

(4) -,)
. _

Para 5.6 of Spec 7220-C-211, Rev. 5 is8 C-1.02, Rev. 2, dated 8/2/77 ACT 3.1
;etas not reference in QCI C-1.02, Rev. 2.'

'

Scview and sign laboratory test reports This is the appropriate paragraph to
' rifying: establish proper tes: frequency.O

c. Prtper test nethod
b. Proper test frequency -;

..c. Technical Adequacy

S 3.1 Inspection Code-is an "R" and

fcrescos are =ade to:
*

,

|
- .

8 ''''

. 'Ms . i .
SBu1522

3 -

c __ _ . .-. . .. . -
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3ECEIEL PO*.ER CORPORATION APPEiDIX 8,
*

?LANT FILL AND STRUCTUR>l EACKFILL
CATEGORY NO. 8 QA PROGRAM DA~I y.g-19

DESCRI? TION A:u:r?AW MFAC/rWCMT M Jt:7/4 7237 A*fful73* ? AGE 0?
_

?ROGRAM REQi;IRDfEN* QUALITY DEFICIENCY,

Contrary to Progra= Requireneni No:
,

l - -
-

. .

(4,5,6)

p 7220-C-208, Revs 2-15 Table 9-1 There are no records to validate the QC
tblishas test frequencies for soils as signoffs on QCIA's/FIP's to verify proper

was test frequencies were maintained for fill |
Field density, moisture content - and structural backfill for each period '

.cn2 par every 500. cubic yards of fill j covered by each individual QCIR or
? ompaction, grainsize, specific gravity - Inspection Plans.

'

C

cna per every 10,000 cubic yards of fill.

(6)
p7220-C-211, Revs 0-5, Para 5.6.2 Soil Tests were normally called for

~

(blichec test frequencia to be as in section
.

by the labor foreman. It appears that .

of spcc 7220-C-208 except frequency for the Field Engineer was not determining |,

density v'11 be as follows: the test frequency for confined areas. |Large crea - 1/500 c.y.
Confintd area - varies from 1/10 c.y. to

'

1/100 c.y. as determined by the Field
~

|
Enginsar.

.

.

e

i
.

e

1

i
;

.

.

O

i |
I
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BEC'dTEL P07:R CORP 0KATION APPE. II 3T
'

PLANT FILL AND STRUCTURAL BACKFILL
'

3- *

CATEGORY NO. 8 QA PROGRAM DATE 4-6-79

DESCRI?!!ON Possible Deficiencies in Soil Test Results ? AGE OF

DISCUSSION OF PRO 3LDi LIMITS RIMEDIAL A'O CORREC!i*iE ACTIONS
AND GENI?.IC IMPLICATIONS

Relative to program requirement 6:

Prior to starting compaction in an area, Bechtel Project Managenent has stopped all
ths Field Engineer would determine the permanent f"1 operations until a qualified
tast frequency required and instruct the Soils Engineer is on site to =enitor soils,

labor foreman. This review and the . operations.

ansuing instructions were not documented.

This particular deficiency is not
considered to have generic implications

since in other areas of construction
which require testing, the specifications
are more specific with regard to testing
frequency.

.

e

9

9

.

9

9

e

O

O.

O

e

O

.

. -

i
!

.

53.21524
-
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-%
FLANI FILL AND S~RUCTURAL BACKIILL

CAIEG0KY 50. # QA ?ROGRAM DrE 4 4 79
o

DESCRL?TIb3 Possini F DEF/t"/R~M e /25 ? AGE 0?

t
DISCUSSICM OF PR03LDI LIMITS RE' DIAL AND CORRECTIVE. ACTIONS

*

14Q GE;ERIC Di?LICATIONS

/Y/t /YM /Yb$e:t /bcorssis&ar AM INoEPW Review of TES r/NG'

suo resr ma'rs is eeue !n(e a n dr ,,,,4,,,,,j g+-
coNauc770 By 8ECNTEL. K//7M 17/f/4

''I Y"'*** '7 Ct #S r~ cmc | G-Ed-rECH Group AEADING TNG"
/Nyg2 ripni~/og. TM/S ZNVEs 7/G4714yco w | d f /e. p ar*(h p en L

,'

*'" '" " "##' '
.AoMfe's.| arid >).pai;(ima.//y ,,rd * 80 RINGS TA KEN /N M EA /*LACPD

'

s
* *$ E Ad C*S!Y THAcuG**7" C4NsrAVe?/09

ya m s. 4 4tilperiCima / t . resr eirsy .

s ,x ; g / a g m t _ ,( _ ,g ,. . as rEsrs ce sunes non
eonixos sao rGrr rirr

or /r en ebc.a N S m 7 % i}$rr
-

. .

y * Co h / pre.,g 4 N4 L f7/s 0 F /As7
m|auabb ce $beas : TEr r R 2 3 u475

.
* OV2AAAP P4ers y AM 723 73*

-
.

TN/S WiLL BC CON /AE7Eo ay _
.

/'i:/A /c .f
' ~

-

AN > Hore ry qst A.wo Exc/NErn/A
40DIr ef i,4 s . T E f r / N G CPEAA7/CN.

c ovERJNG. TEST /NG AND /htf 4 f M ~
Of THE/A C)A / A/GAk#

EN 767/0N
W/Ll- BE CcNA:tVc? go JN A4 7E'
As*A /4 GK E4 ALP Afby . ,rH/S AVDJ

_

WILL ur/ L/ 2 2 GENG'A/C ELEMfMI

eesutriso. mon rxe muest
/G 6 r/0W

.
.

.
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No. 8
ATTACEMENT

,

.

.

POTENIIAL ERRORS IN TEST PlSULTS
(?RELIMINART)

(REPORT TO BE ATTACH *ED LATER)

Described below are potential proble=s and errors relating to tests
performed by U.S. Testing Company.

'As indicated in the chart below certain laboratory standard
compaction test were used many times more than would be expected
considering that lab standards should be developed approximately
once for every 20 field tests - r.any test results were over 105% --

many tests plot outside the appropriate zero air voids curva.

Soil Times % over Eighest :

Classification Refer- 105% Valve Outside
Standard anced. % Zero Air-Voids

'

RD-61 574 15 137 -

RD-24 196 9 131 -

RD-55 491 51 142 -

BMP-270 210 4 30-

*

BMP-271 135 2 30-

BMP-269 217 1
'

12-

3MP-277 148 11 49-

BMP-278 81 22 51-

.

* Time span over which standards were used,have been found to be as
'

long as 24 months.

' ' Retesting of failing tests may have improperly used different standards
s-ith lower maximum densities and resulted in passing tests. 7.zample:
Test MD-858 opiginally failed at 66% conpaction using lab standard .

RD-49 (/J2.FpM this tesp was cleared at 110% compaction usi=g Lab
Standard RD-41 (/os.7 )Tf

*Certain errors in actual calculations have been discovered (details
not available). ,

*There is some evidence that " proctor" curves that do not represent
the materials =ay have been selected in errer by U.S. Testing teck.micians.
Reference ts:

' Administration. Building footing settle =ent i

* Report of test in response to 3echtel NCR 55. "

,

I

'

SS1'L1.5T,G
g

_ _ _ _ . _ _ . _ . . _ . _ _. _ _ .
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BECh'IEL P0k'IR CORPORATION APPENDIZ A
PLANT FILL AND STRUCTURAL BACIGILL

CATEGORY No. 9 QA PROGRAM D.C2 1-c. p9

DESCR1? TICS L Atk ^65 SugtenrRAcrch setz 'rE57 PAsecgougr3 ? AGE OF

.

FROGRE. REQUIREMENT QUALITY DEFICIENCY, .

Contrary to Progra= Require =ent No: )

J

# 2. U.S. Testing's approved QA Progra=cification 7220-C-208, Revs 2-15. Table 9-1 1

cquency of test procedures" estiablishes the Rev. , dated does not provide

'ving test frequencies: Procedures or instructions for testing

*Fiald. Density 3 of soils in the following ceas:
1/500 YDSMoisture Content . Developing and updating the family

'Comptetion - 1/10,000 YDS 3 of " proctor" curves.
* Visual selection of the proper
" proctor" curve.

Spccification 7220-G-22, Rev.1, Dated * Developing additional proctor curves
%/7310anattachmenttoSpec7220-C-208and for changing materials occuring
pid23 for U.S. Testing's QA Program. between nor=al frequency curves.
G 3.1 (5) requires this program to provide ' Alternate methods of deternining the
3:uctions, procedures and drawings. proper laboratory naximum density

where visual co=parison is not adequate.
.

'6.11, Rev. O Sect. 4.1, states inpart 3,4. theshism
fsra a purchase order is awarded, Engineer- Project Engineering
ic rasponsible for deter =ining if the reviews of U.S. Testing QA Manual failed

plicr's Quality Assurance Program is to identify this . lack of procedures.
abic of meeting the specified requirements. '-

inscring may delegate this function. ...
in mring is still ultimately responsible
dstermining the acceptability of the '

plier'c QA Program..."

.

6.11, Rev. O, Part II, Sect. 2.1, states,
rt, "Upon receipt of the Supplier's

,

nd quality assurance program document (s),'
cogni= ant engineer nay either evaluate
cubnitted program or forward it to the
6 fcr rsview...."

-

.

.

.
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3BECHTEL PO'n'ER CORPORATION IJPEED'y.
,

PLANT FILL AND STRUCTURAL BlCITILL |
'

9CATEGORY NO. QA PROGRAM DATE 4-6-79

DESCRI?! ION Lack of Subcontractor Soil Test Procedures PAGE OF

L

DISCUSSION OF PRO:'" m' TS FI{EDIll., AND CORRECTIVE ACTIONS

AND GINERIC IMPLICATIONS

Tha only other test subcontractor on Family of curves and selection of proctor
sita is the NDE subcontractor who performs curves will no longer be a problem as each
all tests to the ASME and SNT' codes. field density test will be accompanied by a
Audits by CPCo, Bechtel and ASME have separate lab standard compaction test stich
not identified any significant deficienc- will provide a direct ce=parison. This has
ico in this area. been directed by a letter to U S Testing.

An indepth audit of the test lab subcontracto:
'

operations wd1' be performed by Bechtel by..

early May. This audit will include verificati
that necessary procedures exist.

.

.

.
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SECEIEL PO'GR CORPORATION A??ENDIX 8' '

PLANT FILL AND STRUCTITPJ1 BACRFILL
'

QA PROGRAM DATI u-g*.ypCATEGCRY NO. /C
,,

D SCR ?!ICN Duc7 A4W~ EN7FA*FFA'fo w/rN' sa'77ZFA'FN7 ? AGE OY
.

*

PROGRAM REQUIRD'ENT QUALITY DEFICIENCY. ,

Contrary to Progra= Requirenent No:
.

(1-2)
)

, The coordination done failed to identify
P 4.46, Rev. 3. Section 5.1, states, ig art, a second electrical dvg. E-42, She 33,
to Discipline Group Supervisor is respons- Rev. Y which showed that the ductLo, but say delegate authority to the banks were stepped (i.e, had enlarged
sup Locder, for: . . .e. Coordination with cross-sectional area) below the openings !
her diteiplines and departnants, including provided in the footings.
air draign interfaces...." ge,, M one[*

) Four vertical duct bg.ggconstructedt
in the field,w-ithout _ , ,cr clearance

ordination of project design dras-ings E-502 and restricted the settle =ent of the
_

i C-1001, Rev. 6 and C-1002, Rev. 6 re- Diesel Generator Building.
Ltcd in a 1 in. separation gap between the '

.c btnko and DG3 foundations to allow for
!fartntial settlenent.

]
-, .

.

.

$
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BECli!IL ?OiTI.F. CORPORATION J.??EDIX B-

l' ?LAST IIT.1 AND SIEUCTUR/1 SJ.CITILL '

h CATEGORY E0. /o QA ?R0GPJLV. DATE */-rf-19
l

i DESCRI? TIC;i Duc7AAWA /M/2W/iMef0 W//W DfCT29'/r7FAff" ? AGE DE

! |
|

i

DISCUSSICE OF ?ROELDi LD'ITS RE'.DIJ1 J'D CORRICTIVI' ACTIONS |

*
AD GE;ERIC D:?LICATIONS
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3ECHTEL PC'JER COR?CRA*" ION A??ECIX A
PLANT FILL AND STRUCTURAL .3ACKFILL ',

, ,

CATEGORY NO. // QA PROGRAM DATI 4 - /. - 7 9

DESCR:?!:CN ccPh@Vf Ac77bA/ M o 7 " 7 7/t) f l Y ? AGE 0?

?ROGRAM REQk'IRD'IN'' QUAI!!TDEIICiE;CT
,

__

- )
Contrary to ?:ogrc: Require: est ac:

I N45.2-1977, Section 17 " Corrective
tion" states, 1[jart, " Measures shall be /. $echtelNCRNo.1004wasissueden

gelblished and doct:sented to assure tha: 10-26-77 and identified fail 1=g ce=pactic
nditiens adverse to quality, such as tests that were taken in 1976 and not

urcs, =alfunctions, deficiencies' previcusly iden:ified.

bviations, defective r.:aterials and equipment,d n necnfor=ances, are pro =ptly identified /. On 1/13/78 ?:oject Engineering issuedkd corrdcted as soon as practicable.: IOM 3EBC-2045 reques ing the field to
take test borings :o aid in evaluating -- *

the conditions identified in :he NCR.
These areas included =aterial under the
Diesel Generator Building. E Maf *
had nofdeen Ane. wies fde. unu.rette
se.h% men f o/-/b oteE./ Gen. 4Wy

'

r$Nb n* Yen 9*22-78.6.Je*2

.

.

.

.
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BECETEL POWER CORD 0 RATION A??ENDII, B
'

PLANT TILL AND STRUCTv'RAL BACKFILL
~

CATEGORY NO. 11 QA PROGR.W. DATE 4-6-79

DESCRI? TION Corrective Action Not Timely PAGE OF

,

DISCUSSION OF PR03LDi LIMITS R ".EDIll. AND CORRECTIVE ACTIONS
AE GUERIC IMPLICATIONS

Lmaly identification of nonconfornances is Each open C?Co and Bechtel NCR, QAR, or
la subjcet of CPCo Quality Finding, QF-199. Audit Finding will be reviewed to identify

the need for additional action for timely
23 to the level of the backfill, to taka the ' closecut. This review will be done by
orings requested by Project Engineering If the results of this.

muld. he.ve required backfilling or a ramp review indicate a need for further correctiv
nd cubotquent re-excavation to resume actions such as programatic changes,
ocstruction. This, was not practicable and appropriate action will be taken by
tse field requested that the borings be .

elaysd until the areas were completed.

.
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BECEIEL P0 tier CORPORATION APPE'Q 3
'~

PLANT FILL IND STRUCTURAL BACFJILL
CATE00RY NO. /2. QA PROGRAM DATE 4-C-79

$ESCRIPTION PAGE OF

QUALITY DEFICII' ICY?ROGRAM REQUI?2'EN- .
,

.-

Contrary to Progra= Requirement No:

@@>
SP G-3.2, Rev. 4, Job 7220, Para. 5.2.1 /,2, From 1974 on, there have been numerous

tss "NCRs which show evidence that nonconfor=ances in the area of soils
1struction Quality Control committed an operations written that identify:
mr in the implementation of the QC Program ' Failure to perform inspections on
ill b2 transmitted by the PFQCE to the structural backfill.
IPsnaible Lead Discipline Quality Control * Moisture content out of spec and not
ginscr for actica to prevent recurrence of identified and corrected.
k Crrer. * Compaction tests not calculated correctl'

' Lift thickness exceeded.
> ' Gradation requirements not met.
Llity Assurance Department Procedure No. ' Compaction tests failed but not
LOl, Kev.1, Para.1.0 states in part: identified and corrected.
tis procedure provides a =echanism for
antifying quality trends, and initiating These NCRs include but are not limited to:
irsctiva action to prevent recurrence. . . ." ' QF-29; QF-52; QF-68; NCR 421; QF-120;

QF-130;- QF-147; QF-172; QF-174; QF-199;
QF-203; Audit Findings F-77-21 and

- F-77-32; NCR 686; NCR 698; NCR 1005.
.

The Corrective Actions taken in response
to the Bechtel QC and QA Program require-
ments do not appear to have been effective
in preventing reperative probl. ems in the
area of soils.-

.

.

.

.

.

.
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,- 3ECHTEL POWER CORPORAT, ION AP?ID3I |,

PLANT FII.L ASD STRUCTURAL BACKFILL
| CATEGORY NO. /~4- QA PROGRAM DATE 4 -6 / 9

DESCRIPTION PAGE OF

,

REMDIAL AND CORRECTIVE ACTIONSDISCUSSION OF PR03LEM LIMITS -

AND GE5IIIC IM?LICATIONS
9

Gs

cred MD SEckrrL BoTH ZMpa rhaw s- AN ZNO EP TH REvtew of 7*H e*-

TREND f4dMAft? 79 MZif l~ /N 6GtHTEL TREND PAC GR AM W/LL i

BG UNDERTAkrN 8r /3rcMrFL.

THc perEnxwnriov os Learxe
4A MAN 4 GFMCNP~ 70 AS S "A **

ADm rtoN csAn rer we* A enous Hny
THEAF eli9 AAS NO 0 rNTA

Br Nerase ,ro reget ess
S/!1 U 6n.g Adrns TN4r HAV2

REfen'77ev of pgsg yj ysyg
ESIN GVER LDOK ED /N PAS V AGV/6

fModLfts.5. 'ME /tf PErs y;we
THI$ WILL 00 000fLEISO EY

htGBLEMS W/ TH SesL s ep g u yjogy

l wet F /NC 4 VDE.) /N TN/$ f 49GA?hM
2P THE RE s u t. 7's *F THI S A2* VIE'

Bur rHE 7NDE2/ tp vn LS R E'S -t /N 0 E C + 7E' A NFEO fe it. ADD s rdo.
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}y/LL 28 7A K.FN EN s"E ." ?.;n a i

THE TAVND YA00AA!1 O V :'PUII
AS REquIAwo BY THG EX/S T/NG-

FAIL ED TO ZDENYJf)* Y'+E pgo Gg An, ,

*

NEED F'OR C o rn G c Vivg- A c. r/ o H J
,
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BECEIEL POWER CORPORATION APPEiDIX B.

PLANT FILL AND STRUCTURAL BAC GILL**

CATEGORY NO. /3 QA PROGRAM DA~E + -/ - 7 9
i

DESCRI? TION AVD 'I T3 L A ck-FD S u f fielEA17~ D E P TH ? AGE OF

|

PROGRAM REQUIREMENT QUA'I~Y DEFICIE?CY-
,

Contrary to Progra= Requirement No: j

!
|

/** The Bechtel Quality Assurance Audit and
Monitor Progran as written and i=plenente

K S2cticn VI, No 1, Rev 4-3 Para.1.0 states for Job 7220 fQaled to identify certain
part problems relating to soils and the Diesel
is p licy establishes a system for the Generator Building Settlement Problem.
duct of quality audits to verify implemen- These problems include:

bn and assess the effectiveness of the |
'PSAR requirements not reflected in

lity Ascurance Program...." specifications.

* Engineer calculation errors
* Conflicts in specification 7220-C-210 .

' Required compaction not obtained
'

' Testing errors
* Lack of testing procedures
' Inadequate inspection
* Conflicts in the FSAR.

This lack of identification of problems
, by the audit program resulted in a

conclusion that, Soils Operations were
adequately controlled. .- -

.
.

.
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BECHTEL PoliER CORPORATION APPISDIX B. .

PLANT FILL AND STRUCTUR.AL BAC17ILL.,.

CATEGORY'NO.- 14 QA PROGRA'i DATE 4-6-79

DESCRIPTION Audits * Lteked Sufficient DeDth PAGE OF
.

!*

'

DISCUSSICN OF PR03LDi LIMITS REMD IAL AND CORRECTIVE ACTICSS.

AND GENERIC Di?LICATIONS

This item is considered to have possible An in e*h training session will be given
generic implications in other areas even to all echtel QA Auditors assigned to
though it is recognized that a ' audit the Midland job which will cover the settleme-
prcgramonlyfamplescor.pletedwork. problem and methods to identify similar

,

conditions in the future. This will be
completed by .

.
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. ~ L #.. h.,,'2E39 @ i-7 . . ,a . .; y, ,

.. ..

To P. A. Martinez . .. ,

,,

o, .= June 5, 1974

se:.ct Job 7220 Midland Project Fmm E. E. FeltonStructural Backfill
Specification 7220-C-211 or ConstructionJCBE 319

ce.s ia R. L. Rixford. Midland, MichiganAtJ. H. Allen
*

.
4

.

During April,1974, civil procedure C-301 was replaced by
-

Specification 7220-C-211, Rev. 0. At this time- the field re-
*

quested that a finer cohesionless and free draining material * -
than that specified'be considered; i.e. , a material with 95- '.

~100% passing 'the #40 sieve. Reasoning for this was that the
finer material is locally-available within five miles frou the
jobsite as compared to twenty miles or more for the caterial
specified and is available at a much lower cost. Some concern
existed on possible liquefaction of this material and because of
the time needed to fully test 4.nd evaluate it, the finer material
was denied.

.
.

The field would,like to continue to pursue this material. Pleaseinform us of the' testing required. -

.

. .. Pleise contact R. Grote if any further information is required.
'

:
.!c.

. -
, ,. _

'

; ,c s. .
.

' ' E. E. Felton.
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5.4..:, U. S. Testing 30 Day Evaluation October 26, 1975"

o,,

GLR-10-75-303
Fe G. L. Richardson

Quality Assurance2

Midland, MI a 207:e>.. . J. Klacking u
Job 7220

A meeting was held on Oct. 25, 1976, to discuss and evaluate the performance
of U. S. Testing and to establish additional corrective action to
increase the creditability of the test lab. ;--.~..

' c.- :.

Peoole in attendance were: ,:. ; ,' N !
' "

- ---.. _ _ :.
D.Edley U. S. Testing ''': '

- ,,c. ,
G. Skeede U. S. Testing T' % ,--
J. Connolly Q.C. 4 2_
B. Cheek Q.C. .j

.

T. Lieb . Q.C. _ . , -

G. Yiesley Q.C. .* 9 ._, .
G. Richardson Q.A. ~ ~ ~

-J. Hook Q .A.
J. Church Subcontrac ts - ---- _ __ ....

.

Problems discussed were: W- ' ~C -- --
~

' 2 ' . '12'-j-")--

A. U. S. Testing Lab Chief spends most, if not all, of his time
checking paper problems and there is little, or no,- time left
for supervising.

.

Corrective Action Planned:

Elevate Bob Brown from Technician to Asst. Lab Chief to help
' lighten the work load of the Lab Chief and to allow the Lab Chief
to spend time with the Technicians for. technical and organizational

; assistance. _ The Asst. Lab Chief will have a Level II certification.

B. There appeared to be a problem of communications between Sechtel
i. and the Test Lab. This area includes planning and scheduling

and coordination for concrete pours.i

:
-

.

1
!
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GLR-10-75-303 *
Oct. 26,1976

Corrective Action Planned:

Q.C. will be the scul interfaced with the Test Lab. The concrete
Engineer will have the next day's concrete schedule submitted
at 1400 hours the previous day. This will allow ample time-

for planning the next day's work at the lab.
.

C. U. S. Testing had on some instances held-up concrete pours
4

because they were not in the field.

Corrective Action Planned:

U. S. Testing will be set-up and ready to go 15 minutes before
concrete is scheduled to cormience.

-

D. To keep both the Test Lab and 0.C. abreast of current problems
and potential problems a weekly meeting will be held to discuss
these conditions that were found through out the week.

Areas of concern discussed at the meetino:

1. The PFQCE stated that the number of findings and problems
that the lab is encountering must decrease. The lab must
establish creditability in the work they performed. '

,

* 2. Q.A. was concerned about'the wide area in which the problefts
have occurred. There is no single area in which major problems
have occurred only a wide spectrum of minor problems.

'

3. QCE was concerned that both the Asst. Lab Chief and the Lab .

Chief do not get begged down in paper problems but correct
the problems in the initial stages of performance.

All parties agreed that these conceris are valid as it was ap-
parent that this newly assigned Asst. Lab. Chief would help
curtail the oroblems that have plagued the Test Lab. Sechtei
has stated that they are not-looking for a zero defect program
from U. S. Testing but is expecting marked improvement from the
Test Lab.

Another meeting will be held at the end of 5 weeks. This will be the
end of the 60 day stepped up activity in whict. a final discussion and
evaluation will be cade as to effectiveness of the corrective action .

taken..

fhk| '
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i

00CLr;iENT ISSUE DATE CLASSIFICATIC:i DESCRIPTIO:i |-

MCR-541 9-25-76 Lab Concreta curing tank taito
exosedad tha max. allowat!a

,

C?Co !!CR- 10-7-75 Lab Tests of ice water not per-

127 forced -Tor User's Tests

user's Tests samples for cong!
QADR-SD-4 10-8-75 Lab

rete takan frcm the stochaile

CAU?-SD-5 10-15-75 Lab
- 90 day cylindar break. ada

at 88 days.

QADR-50-6 10-21-75 Scil:: Inec:ning structural 'ackfitic
te-ts_ :n t _ :vfomed. '

.. - - - - -- - - - - - - - - - -

C; Ce ;'.CR- 10-20-75 L6 Tut lab did not r?crt fati-
132 I i?'; a:nr test to Eacht0

!
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sf/ M
Undercinnine Wines of the Auxiliary Buildino and the Feedwater Valve Pits - C. Gould

i

;' A dewatering system has been installed to permit removal of backfill material down to'

i ' undisturbed glacial till.j
> ;

.| An access shaft will be excavated 34 feet deep from plant grade at El 634 down to abo
El 600.

s!. The valve pits will be temporarily supported from the surface. A drift will be advan
j below the lower slab at E'1607 to the auxiliary building wings. Pre-grouting ahead o

,

;j the face will be used where necessary for ground stability during excavation.
..

; Caissons will be installed to supp: a the outer end of the auxiliary building wings.
,j No more than 10 percent of the electrical penetration area will be exposed at anytime

,

j Jack piling or caissons will be installed along the south wall of the turbine buildin
j. The choice has been left to the contractors preference.

,

f The area beneath the valve pit will be excavated down to till and it will then be
j backfilled with lean concrete in controlled lifts. The first lift will be 2 feet
j and subsequent lifts will be about 5 feet. Dowels will be placed between lifts and

[ into the electrical penetration area. The caissons supporting the end of the
j electrical penetrations were selected instead of jacked piles because the groundj is heterogeneous and these can be advanced without loss of ground. A one foot plug
} will be maintained throughout the installation operation. There are concrete

f obstructions in the fill so that jacked piles will not work. A caisson is large
j enough so that obstructions can be removed. The caisson also permits inspection
E of the till to determine its suitability. Each caisson will be loa.d tes N i.o 1.5

] times its design load. After 500 tons of capacity has been installed there will be

{ random checking of the caissons to determine if the prestress put into stub piles

[ to transfer load to the caissons is being maintained.
.

s
j A long term test load of 1.5 times the design load will be maintained for 24 hours'

f and two times to 30. hours will also be included. Full load is 4000 kips. A limit '

j of 1/4 inch up and 1/2 inch down is required to prevent damage to structure.
, ,

[ The jacks used to transfer the building load to the caissons will be calibrated'to
z ensure that! the load is known. There will also be redundancy in the sage system. |

-

' 4' edges are used as shown en the attached sheets. The gage on the jack will indicate
;

- when transfer is affected. Allowable bearing values have been assigned. '

:-
.

53 232S9
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M. T. DavissonService ' Water pumo Structure-
- .

*
.. c .

The north end of the service water pumo structure will be underpinned using piles.*

The load at this end of the *tructure will be transferred to the piles through a
korbel. The piles will be driven at the locations shown, the korbel will be

bolted to the wall and the bolts will be prestressed. The load will then bee

transferred to the piles in a manner similar to that for the caissens at the

auxiliary building.
t

[ The piles selected are 14 inch diameter, 0.5 inch wall, pipe piles which will be
.

.: driven to a nominal 100 ton capacity. Only 75 tons will be transferred. The load

i will be transferred in 25 percent increments (18.75 tons) for all piles and this

[ will be kept going until 75 tons is transferred. A wedge system similar to the
.. caissans at the auxiliary building wili be used..!
.= .

f All piles will be dri'ven with the hamer above the roof of the structure. The
5 furnish length will be long enough to do this. There should be no field splices

| in the ground.
'

5
ji All piles will be predrilled and a 010 hammer will be used. This hammer has a

f driving capability of about 300 tons but only 200 tons will be required..Mest of
j the capacity will be developed in the till.
i

f A tall micarta. aluminum cushion will be used and the piles will be driven to 20

y blows' to the inch (60 blows for the last 3 inches).
E The load procedure and method of evaluation will be those given in Peck, Thornburn

h and Hanson (similar to that used at Bailly).
3 Inspection will be in accordance with the Corps of Engineers procedures (also used

3 at Bailly).
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i~ Summary by R. B. Peck-

The investigations at the diesel generator building showed that the seat of settle-
ment was in the very variable clay fill. It varied in water content, type and
consistency. A surcharge solution was recommended .and adopted. The instrumen ation
installed provided data on which to base a reliable settlement forecast. The

'
procedure also proof tested the soil. It eliminated the need for further sampling,
testing and calculations to predict settlements. If sampling and testing were
carried out now it is probable that some areas of lower compaction would be
disclosed. We have a positive, better way to predict what the settlement would be
with the surcharge in place.

Excess pore pressures were found to be small and the final settlement readings were
: linear on a semi-logarithmic plot. Even the upper bound settlements predicted with

the surcharge considered to be in-place for the life of the the plant were still
found to be acceptable in the structural analysis.

[ ihe preloading is ineffective in improving conditions with regard to liquefaction
in loose zones of saturated sand. Grouting was considered but it was considered
to be too difficult to satisfy everyone that all critical areas had been grouted.
It would be a piecemeal solution. Therefore it was recommended that a permanent
dewatering systEn should be installed. This is positive for the diesel generator_

building and the other Category I structures within the powerblock. One of the
advantages of the dewatering is that it can be monitored easily. It was also clear

''

that the,re would be a time lag which would give sufficient time for corrective
action-to be carried out if something went wrong. The pumping tests confirmed this.

_

Furthermore the pumps would not have to survive the SSE.

| Dewatering tends to reduce seismic shakedown settlements due to the apparent cohesion'
caused by surface tension. Current methods for evaluating this involve dry or saturated
sands and estimates based on that procedure will be upper bound.

Nowhere is there a preceden for preloading plus permanent dewatering for a nuclear
plant but each of these methods has precedents. The precedent for loading inside
a building was the Auditorium in Chicago in 1885. Permanent dewatering is not new.
A simple system was used in an ore yard in Ohio (Republic Steel). It is easy to

. monitor and it worked. 53 23231 -
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Each of the problems at the Midland site has had a tailor made solution developed.
The solutions don't require an unreasonable amount of maintenance or difficulty
in monitoring.

The-investigations have now disclosed all of the significant problems and there is
now a suitable solution for each.

*
.

.
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\/t i.t. t . <. se

M . 5"' he pond va er level. " hen e n e l o.v' wa .4 re.-n te: :!a pore
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i .e not likely.
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U.Q
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1.' There ger: e: * s r;:t*: s tre #:r : t:':, ::-: :: : c*, ';-
*str'ctural c:cperents fcr :ne ;1s.-: feaict:::.- e..:r . :: :: r. , :Se :::::.;.

Pcnd 0*kes, thc'Cutle: S t rc::';re , tne ra l lv;o, 2 :t-% te t; ted e: cr
facil;:les vih*ch are requ* red for the ecoli:; perd a: :ts itidit .: P c..e -t

Plan: for the Cense.ers Pcaer C:rpt. y.

1.2 Field Engineers shall, through progressive inspection, verify'
the prepar fabrication, erection, Ins:allatior., and construction of
civi!-structural components. inspection ar.d tes:Ing of all civil v.crk'

at the site shall be such that the requirements of both the specifica-
tion and the derign report are completely satisfied.

I- 1.3 All field inspection will be under the direct supervision of
Field Engineers who will er.ecute a reliable means of quality control.

.

e

4

e

.

.

e

.

S

&

$ bC f .$
Op ' * *a

w *
s

1-1'

.

4 .s- .

<
_ a _ __ ._m _ ___:__.____________._______'



_c , . . - . -- - . . .. -

,,

, ;.: ,

t.%; *

<n ,

.;. . e. .

I ..g . . I . . . . . . . :. . . . l . . . . . . . . 1 ...m .:-... .4 r. . . e .:i .... .,

_ .

2.1 Prior to ct.siD ::iu ; ir/23: I;>:i:. c;; i i ~:, tu ";- ' ';-t-.
-

::on ..c e n er'.A M .: ::- dt c--i e :he .::.r' :' -s 2:.rO ::: : #: r :
pic .: tr.i f.m ::n.r er :s t .i :: eca Na:e :.c ac.ti*t:: i:y and prep:r;:as of ,

- :eria!S sui N!!c for use in the embank.ren:5. ,

4

m b- , .

COMos of Me .re.;crts sus :itted by .tich!;ss 0.rillier, :n hns
and i: ore,wh6.perf'ermed the fleid and labors:orf I .ves t iga t ior.s , c re
evallable atithe' site forireference durin; cens:ruction. Prior to the
corriencement of v.or!. In a;iy particular,arca, the applicable section of'
_the soil reports,,togeth d kith the borehole da:c she.:n on the drccings,'

'should te stedl.\to be excavated'and the proper:~es of the constructic.
ee'te obtain advance infomstion regarding the natur:. c'

-:

the foundations
materials to be worked.;

,

=
, .

2.2 u construction proceeds, further information will be obtained:
s s

~2.2.1 From observattens of'founda: ion materials exposed by
the required excavation in the Plant Area and the

' ' Coo 1ing Pend.
-

>

2.2.2 Froni observations of naterici rer.:ved and er. posed 5/
excavations for the foundation of the embanknents,
particularly the excavation for the cut-cff trenches.

,

f .2.3 From observations and tests-carried out during the2
excavation and placene/.:'of the various constru: icn
materials ~ required for thc7 embank ents., v

. .

. Additienzi :infomation may be. required. as :he work progresses,..

'in which case further drilit69,f:est p!: ting, and testing will'be. nee-
i essa ry. The extent:and nature of these investigatioris'wil1 depen' on'

d
the ' conditions encountered . available data anitype of ~ infomation

. required. 1:

-

_

,

i t % ..
-

V '

. >. . 5 e v

-s

%p 4_

, Partiedlar care }si cecafsar' ~ i:o assure that ro pervious;:1,ayers
.

%

~2.3- ye

,
of|matert al ~ extend *a:ross the e:bahmea.: feur.dztion :ha: would provides

.

la meens;bf.which+:aterican bef os: fro =cthe pond. -if there Is'any indi-
'ca:Isn;tha: pervious: layers?crilenses extend benes:h wKa:~ is-considered._ ,

acceptable foundatjen,E then!aYdriliIng pregraw mus::be carried.ou: ,ter
^

,

x, definei:h'e cto-h and horizontal"extIn:iof' Nesc'lafers.
~

T.ge results of~

. - -

;thelinvestigati:n w111 be7fch1:4ded':t: the des ~iir"of fice for- reviert. ,

, ,, .. q.L,

~mo ,

; -..g, e 3: sgn:
r a-- , _ , ,

b' - f2.ht. Tdafde:is i:n| re;crdis;hfet: er |o n:: a slurrf f:ren 53sjte 5em

Tl Jns:~alle'd, ?shell) te~ based oniprelimitarjL 'exple a: ion finforcadic;.,' :c '
'

?

<ge:he) wi:51sry additi nal inf:r stign(chtzined by; fur her intestigt:!:ns..qv ,
,,

: Ecreho!c!infor..a: ion,itest ' pit Linfomatie ,7obse vstions rade In and-_ , .
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1

adjacect to :he :.ste::!cn :rc901, the c:cve.i 09 ef : - ;o:t: ;r+- |

:ahle, t.:I:Ipated c':.1:en:m; pr:r' 2, e::., .s; :; : ti:ce.:. -'r a
'

.

-slurry Orcr.:n sh:.It :e "ns:L:les cely I." c :c o artr:i - re.";.. :#
the ca:c de fini t.'!; ind::e:2t :ht- 5 :rcn:3 is : : :: ri:::i c s : s : . .-
: i c,n . ',her:vt* ::ssf:ie, a ::s!:*.t r.:-: 37 v . t :e - > ie r. . < :: :-..

ting the !r.spe::icn : en:n :hrouj- :n: per.icas r. steric!, cat a -i.-i ;.~

;of -:wo fee: inte the unceriy'r.; in;crvices f:..ctL ic.:. '! .en s.t. t e r.

is encountered in a pervio;s strat , ex:svstien of a co:-off :re :"
-by conventional ceans ra:her : en a s! rry. :rta:-) ..rf re.;uira sr. ca-.

tensive and co.: plex method of deuetering.

.

2.5 Throughout the constructio.. period all work must be revie.ved-

end considered betring in mind the fact that the site everlies e seh-
terranean aqu!ier f rcm which potable water is drawn. On no eccount
shall this aquifer be centaminated cs a result of the installation. In
particular, special care is r.ecessary to assure that there is no poss-
ibility of significant flows froni the cooling pond finding their way
into the. aquifer. When excavation has been co.?pleted in the Cooling
Pond Area, there must bela: least 20 feet of material, desigr.a:cd as

' " impervious"., overlying any continucus pervious ceposits in the founda-
tion. On the project, " impervious" material is. defined as material
graded such.that not less than 20 percent passes the |.o. 200 U.S. Stand-
ard Series' Sieve. *

2.6 All bereholes which penetrate into an cquifer, or ar's esti.T.ated
to end within 00 feet of the top of an aquifer, shall be sealed of f with

~

grout.
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3.1 . Check the pec ced:.:r: tr. e 3.::, r : o ::o r i r t e ::s t o u t e : . t e. > : e r
the c:r'.a MJ e..: fc ;rd.:icas , pa / rg pa r. :;1ar ::::r :ica :c :. . t .:. : stir~ *

ccc:io.ms, ant cipa:cd gro nd wa:=. ic<eis end ,w .; ct;c:::ics.i'

.

3.2 Check the effectiveness of the dewatering procedure a-d cssure
thet at the tima material is placed on ar.y prepared er:bonkrien: fo:.:n d a-
tion it is free of surfcce water.

3.3 Check that at a.ll times t>,e water table is being rcin:sined a
minleum distance of.4 feet belca the levsl of the ccipleted embankment.
During :he pla: ament of the --fire: 4 feet of enba% ment esterial, the.

water table must be maintained below the fcundet!cn surf tce.

3.4: Check that .all local runoff from edjoining areas is diverted
clear of the 'embanienent being cons tructed.

3 5: Check tha: all springs in :he foundation cre at :;uately daalt
with so that water is led away frem the.7. for tha period duri5g which
construction activities are being carried out in the area Fions f rom.

springs may be piped clear of. the .foundttica ar.d the pipe installation
grouted when the cor.pleted fill level has been raised to a suitable
elevation. The location of all springs, togr.ther wl:h 4 :tsils of any
permanent installations cade to contro! :ne f t:w cf secpage water, mus:

. be recorded on- as-buil t' drawings .
.

e

%

k

.

*.

5

4

'

4.
I-

k

k'
,

a

S

Y m

, . i
_. . '

.. . . . . .,
'

Y$
~

,

, :3-1-, : ., -.

m ,

,

W ' ;;;t : - - -- - + ~ - ' ' ' ~ ^ '"

[' ' :,n "{ ' ;a . ,

., . ._
_ _ __ _ _ . . _,



e-- c

!
*

.

.
i

'
.

;

(
,

4.O C FJ ,%~ I; ! '! , - ? '. c'- * i C/-

'

4.1 **e:< :'c c ocef.-e :me sco::n:rac::- :en s :. .s : :: :: 3 : <. --

:be :':a : A ct, t,' . :Lc:':.Ite a.;cr:I:, c :.-- : : !.: :t;t: ' : : c .t

and i:caticrs, s''d ent.icipated effects on the ..a:er 6.':ic.
!

-

4.2 Check :ht: local runoff is ke?: away #re the excavs::: c ;

that water fro. rain falling en the excavation is pc. ped clear of the
work,

s
.

.

4.3 Check to determine that at :he time struc: ural concrete or
other structural material is placed on cny foundation, such foundation

! is satisfactorily dewatered and that any ponded water has been re :oved
from the surface of the foundation.

4.4 Check that the ' ground water levels, indicated by the pie:o-
; metric monitoring system installed around the plant excavation, are'

not higher than the maximum levels which calculatiens show ensure
stability cf the excavatloa. The limiting water level for each piezo-

. me ter will be provided by Engineering,
,

i

4.5 If the piezometers indicate water levels which are h'igher than
the calculated levels, en.sure that imtaediate measures are taken to
lower the level of the water table to acceptable values.

4.6 lf it is found impossible to meintain the grou.-d water levels.

lower than the acceptable levels Engineering should be no:i'ied at
' ' ' once, as redesign or protective measures may be required.
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3.1 C. mea :na: a l l t re es , b r.:s n , c: . r. :i-ter c.3 f;on:a:.le .s:cr:a'
has been recoved fro. :ne arecs seccif!2; :o be :lecred. Che:% : a:

' disposci of tne estarial ' y either burnir; or buryin; has beer. care *edc
out sctisfactorily in e::ords.'cc ita th s;:e:ifice:!c .. If Surict,:

. check :nat an -earth cover deving a einim.:= thickness of 3 fee: is pro-
vided to ' assure that.discosed material will not fica: or be uncovered
when the pond is in operatica. -

.

5.2 Check thet cil fences and structures have bee. satisfactorily
' dismantled and removed f rom the si te.
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6.1 Assure thct : e fore et :2-- - ir. - :: ser: c .y t r:25 : c- .. :.5 :c
i.5::r. trac:ce 5 ::ps c' ! f:c'.. In : 2 :ts' ;.

.

6.2 Check that the cement conforms to ASTM L2s ig tt *cn C 150,
Type Ill.

6.3 . Check that the grout is prepo,rtioned, mixed and placed ir
accordance with the require.oents of the manufacturer of the alu.minum
ponder.

6.4 Check that each well is properly scaled off by the applicabic
procedure given in the specification. In this respect, note the
differing requirements for wells with and without check yalves and
wells with obstructicas.

6.5 Throughout construction, and particularly during the clearing
and grubbing, stripping and excavation operations, maintain a vigilcat
watch for *the possible occurrence of old boreholes or ucils, additional
to those shown on the constr'uction drawings. Carefully investigste the
occurrence of any old vertical pipes, and seepage flows emerging from
the ground before or af ter excavation.

-

6.6 The importance of satisfactorily sealing off all applicable
wells and boreholes, to prevent ingress of .-teter f rc. the Cooling Fond
into the subterrancan aquifer, when the plant is in operatio , cannot
be overstressed.

.

6;/ ~

The 1ocation of all w311s or boreholes, known to exist and
designated for sealing not found during construction, shall be recorded
in the job files.

.

4

5 0 5 J # 44
* 9

1- -

6-1o

4

'

g
_



_ -

,

*.

*

'7.C EXCAVATION

7.1 Oheck tht: exc's . c :i c n :: r:tdc ::ri::: :- c:::rdince .::S : e
IOcB:I:ns End d p:h! 5"*a" Cr I e c rL. r. { ! E-*. .~0i P'!sd 'T :P.e I;d :-

*

Ifica:!cP!.

.

7.2 check that :he subcon:rac:or's ooers :o..s do not cause :'e

urnccessarf recoval or disturbance of ra:cris' r,cr.d tha spec: ~:ed

limits of :he excava:ien. If the Subcontrac:or disturbs or removes
any material outside :he limits of the re; aired excava:!on, and the
disturbed material forms an essential' part of the foundation, check
that all of the disturbed material is re.toved and/or replaced with
compacted naterial in cccordance with the requirements of the spec-
ification.

7.3 Check that the Subcontractor cpnstructs the inspection trench
to the specified minimum depth along the er: ire length of the cabank-
ment, and that once such trench has been excavated, the trench is ins-
pected by a competent person qualified to interpect his observations
and relate them to the requirements of the design and specification.
The observatten must be related to the satisfactory function and safety
of-the finally construe:ed embenkment. Ocposits of sand of uniform grain
sice and deposits of sil: which have a density below that given in
the Design Report are not acceptable in :Fe e=tanament foundation anc
must be removed. Where, af ter excavation, there is a minimum thick-
ness of li.. pervious material of 20 feet ove rlying pervious depos t :3,
such pervious deposits cay be lef t. in the foundation. G reat cc re i s
necessary to determine the incidence, extent and continuity of sand
lenses in the foundation and to cssure that the finally constructed

'
embankment fo,rms a stable imparvious water barrier with no lenses of
pervious material passing across the foundetien.

.

7.4 . check that excavation for the embankment is carried down te
an. acceptable foundat.'on. Acceptable foundation for the Cooling Pond-

. Dikes is firm undisturbed sandy silty clays or. sandy silts wich scoe
clay. Generally it does r.ot -include 'uniforn grain sand, sil: ce esits,
or excessively wc: material. Howeve r , _ uni fore grain sand and silt -

deposits are acce; able 'If their in place density is greater than :he
~

applicable densi:y given in the Design Repor:. Acceptable foundction
for. the Saffle Dikes and railroad enbcnk. ment is firm in clace ma:e-ia',
free of- humus ~ and other orscnic material .

~

.7.5 lespec: the ma:erial excavated f om :he required.excavs:'::-

and determine whether such material -is suitable for use in the emcank-
ment. Chedi that. all ma:erial unsui:able for use in :ne emcar..:. er- is
wasted w!:hin the areas designa:ed for :na: co pose. Check :ME: .a -

erial wasted by placenentLui:hin the' Cooling ?cnd Area is ec ;se:c: I--

1
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L a:::rd:nce a:Ich the specification and :na: :he c.m !e:e3 lefei is no:
- h*gher thes the design inve! for the b:::c :Se h o!" q, ?c ., i.<.,
.Elevarien 615

7.E Assure :h.=.: the borr:.i ?I:s arc sic cd 5: :' . s : :rc : t' -
-

C.c:k that : t. Suc n:ra::c r * s borro.: p!: c, ers:Ic . c re s;;- : t: -
~

'

pocis of ae:e- do net p:nd in the borre.. ersa, par:Ical:rly er o-,

edjacent to the arets being worksd. If cois:cre. cor.di:!oni.;.is r.e:-
~

- essary, the Subcontractor should be encourc;ad Oc carry out e .y 0 *:-
ture content adjust. ents in the borro.< area rather than on t .e fii; .
Check that the procedure adopted for coisture cor.di:icnir.; is such
that at the time of compaction .the ca'terial to be compacted has a uni-
form moisture content within the limits specified.-

.

.
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5.1 Cr.c :1. ' 52 tpt * ce. I l i ;. : f :' a s ' . r; : rt .;9 andas:. c : ::

the slu r/ : en:h ?!, 'm f:::, :.c tys: ic ts ;' : : ::' ; s- :er-
vious c.:-:## c .e r t"= p ec;;.s .-d i cm;;: Tt :rir::::' f;e:: :ce :! -.

tiens whi:n n?r.e :nc ins:clie:!c. c' t:e siurry :-t :: a p sc:'cs!,

solutien era:

- . ..
c.1.1 Pervious mater.ia,. ex:encing across the four.:.a:..cn

which ust be remevsd and replaced to form a sui:-

able i.m?cevious barrier but which cannot be rencved e-d
replaced with rolled fill at a io.ver cos t thsn the ccst
of constructing the slurry trench.

8.1.2 A. water table at a level which precludes re.ovs1 of
the pervious deposits, without very extensive de-
watering procedures.

A rolled fill cut-off constructed in a dewatered excavation
is a preferable alternative to the slurry trench cut-off, because

. there is much more positive control and inspection of the cor.struc-
tion. Check all available pertinen inforeation such as borehe e
logs, test pit data, ground water levels, and observations in the
adjacent excavation and inspection trenches. Refer _ to the crituria
stated in the Design P.eport, Section 5.7, " Criteria for Cepth cf
Impervious Cut-off", and to Section 5.8, " Slurry Trench Conscructien".

Check ths sufficien: dubsurface data from boreholes and tests
have been collected to ensure t!yst the above. criteria are sati.sfied,
and carry out additional exploration r.nd testing if required te defice
the conditions more clearly.

.

8.2 Check the ' Subcontractor's equipment to assure that it is ede-
quate :o carry out the work, i.e., excavation, nixing and clear.in;
the slurry and placing the backfill.

8.3 Check that the slurry trench excavation extends a minimet of

2 feet into the iepervious four.dction. Observe esterial heir; excava-
.

ted to ' deter.mine if imptrvious caterial has been rea:hed. .Cerfeistc
the observed excava. ion' dep:hs w':S the anticipated da::hs ch:a* .sc
, rem subsur,.aca . invest. iga:. sons.

-

.

- 3.h- .Cneck that :he e>.:ava:cd :rench has a mir.inum :le:h cf 4 'ee:.
Tne slurry 1 rench 'should be excavated so that the width cf :'e - s :'.-

~

-

is nct _s ebs tantiallyfgreater then the minimum requi red. F rc d :t :. e:

correc p. :cedures a .i equi; ent are used, this situc: ion s' c.': . ::
= arise. The excava:cd w!::h will d2penc cn :neitype c' equi; e : . sed
-to make :$e.excava:icn. 'I f the t rench1Is tida- than 1". - fee:' !: naf e ''

.
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- nece:s ary ::. revise the desi; . ;r ::r.s t r.:c dce pr :sfare :n : a d.e ; % -
cav:I::-i ag2iebt th. set:le .:s x*:S cr.!d es.:: f r- - :"!: :-- : ? : ' :n .
Assurc tha: tha spec * fied cen? !! Mn:/ 10 l e . d - f :n. s ' .r - I: - * - -

*

' aired et cli t ! es it..! ! c :M : '. .r y : en:. ' t .;cn, I 'ni g crv
5 ep;;gts cf ..crk.

'
6.5 If so e sections cf the !!urry trenc'. are . ider then adJrcen:
se :fo s, check that the :rcn:i tica fron :'e ncrec.ece te the ':er
section is not. abrupt bu: flared in plan.to form cn engle not grectar
than 30 degrees to the axis of the trench.

,

8.6 Assure that slurry is intreduced into the trench concurrently,

Ulth the encavation so that it provides stability to the trench walls.
Check the level of the slurry to assure thct it is a: Icast or.e foot

[ above the ' water table.

8.7 Obtain samples, at least one for every 100 feet length, of
the Impervious material in the bottom of the trench. Take samples of
the slurry-to check its composition, viscosity, and density, at a
suggested rate of at leas: 3 samples for eve y 100 feet of construe:ed
slurry trench. *

8.8 Using the applicabic tests described in Anerican Pet'roleum
~

Institute.P.ecommended Practice, " Standard Procedure for Testing
Drilling Fluids", check the propertics of the' slurry.

S.9 Check that the :ype cf bentonite being.used is in accordar.ce
with the specification and the: it conforms to the re uirenents of API
Standard 13A,- dated March 1.-53,- Tnird Edition, " Specification for Oii-.

Well Drilling .- Fluid Materials , . (Tenta:ive)". Chesk that peptizing
or bulking agents are.not used.

8.10 Check that:the Subcontractor's. equipment removes the slurry
'

for cleaning f rom the bot:om of. the trench. Check tha: slurry clean-
- ing' is a continuous process whereby the coarse naterial is removed and .

wasted and the trected sierry1re:urned to the trench.
,

8.11 -Check that coarse par'.;cles have not accu .ulated cn ' the bc::c,
. of- the 'trenen - during excava: ion, during et acemen of ba:kfili and cer-
-ing removal of . slurry ' fo~r cleaning. 'I f sten seg'regation occurs , check
that it is corrected by re=cval ef-:he cearse esterial.

.
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8.11. 05:::: :ht- :h: c .:ava:ed strial, :t 'e;: :n :n,;c~!.
- r..a *.c ri s i , c .d :ric s l u rry ha .'c occn : crc ;::!y . cc.:cc . -: o r :: 6:ccc-

r-en t in tne :rc ic . Is rockfil l . Tr.c be:kfi '. : : -ts!' 2: icar: C.

cercen: of ben:cnite. C at :% t s: ' c ':. re i t is : : :: :e: : .:: :' ;

tre-:e. :*e hi-". fili n.! * e cces;<:r,cy cf .2: cc-:r::- ' :' a . . u- ;.

cf at:u: ' 6 in cha s .
.

5.13 Check that the gradat:ce of :hc backf ll for the s!.rr,
trench falls witnin the specified limits.

T

.

* - 8.14 Check that the Subcontractor uses a ciamshell bucket to place
the initici backfill in the trench, and make succ that he starts by
bringing the fill r.p to-the final elevatic, at cne end of the trench
and pro 2ressos . ,s tematically wi th the const ructien along i ts ler.;th.
Check that. tF. matnrial. is not dropped freely through the slurrf but
that it ~ Is clways introduced into the trench by buildin; on a fill
heading which. advances along the length of :he trer.ch. Check that
the Subcontractor adds or removes slurry as the work proceeds in order
to balance excavation and placement of backfill, thus helpir.g to keep
the slurry level constant.

8.15 Check that af ter backfilling has been canpleted, the trench
is covered with c surcharge in accordance with the specified require-
ments.

.

8.16- Check that the surface of the co pleted slurry trench and
surcharge dces ne: develop unusual cracking, subsidence or sinkholes.
If such conditions are observed, the causcs shcule be investigated by
checking the density :and gradation of the cec;1eted slurry trer.ch cut-

- off by-standard penetra: ion tests and sampling. -At least one borehole*

- per* cne hundred. feet of slurry trench cut-off is reccc. mended. Re-
excavatten and reconstrue: ion of the af fected sec:icn of slurry trench

.

may be necessary.

.
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9.1 Check that a l! bsurf t:s der * . , . . '!dt ; fc.nta:'c.; a ;.

et ce caje:ts are ecm;ved f r:m : . c ::- c-. fc..-d:::c a

$.2 Check that the dike foundetion does not include cny ceadi-.,

t ion s s,h i ch , _ i f un ce r rec tc t , cou s l eave *..er- s pot s e r s ee; s;c :'n .-
nels belo.; the dike,

s9.3 Check that foundation preparation is not performed on any
area until the fcundation has been approved cnd is being satisfacterily
dewatered in accordance with the requirc.ments of the specification.
Check that' there cre no pools or ponded wcter on the surface of the
foundation being prepared to receive embankment material.

S.4 Af ter the foundation has been approved, but prior to founde-
tion preparation, there may have been some deterioration in the cond*-
tion of the surface. Check that any unsuitable material in the founde-
tion is either removed or moisture conditioned end con; acted before the~

specified foundation preparation is carried out. Re-approval of the
foundation may be necessary.

..
.

95 Check that the entire embankment foundation is given-4 complete
passes with the specified roller before any material is placed thereon. -

If an equivalent roller is used, check that the necessary field tests
with confirming density tests have been carrict out te prove the suit-
ability of the roller.

*

9.6. Check that; proof rolling in the Plant Aree is carried out in
accordance wi th .the speci fications.

.
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10.1 A!! ..cter's : :: he :?c:td in tha c":: ~ r : " I: Le ' 57 ::::.
-

c.4 :cste; v.ith the s::: "Ici :es:: :: a::; e . t: :: : s .r:t. ::.f: rs
e.d : :r c::::::.;'s g-r. ;s in: - :::: s : .e ::. r:y-'s: # :-^#

:nc re u' red c.'.:svc::cn :s :: te used ir tr.c c.r:s- :-t, cre:% :Ft e,uc!-
i:y ar: cx c,: Of the sei ::lc mater:61 and r..c' : sa e t'. t : the 5.:.:: . -

' tractor is ae:c re of a .y limite:io .s cc,:erui .; the use of the rt erici,
i.e. , in depth F.d/or ex :::. This aps::c: ::::r :: crest speiif:eJ as
required excavation, but from which material sui:able for use in embank-
ment may be obtained, and to those creas designa:ed for borro., only.

s

i
. .

'10.2 Check the survey layout to confir.m that the et.bankments are
being constructed on tne alignmer.ts shown on the drawings and to the
lines:and grades shown. Permanent monuments and msrkers mus t be set
up as L reference points to provide data frcm which the layout of the
work can be periodically checked. Check the layout of the impervicus
cut-off. trench and the laycut of the internci :enes and che:k care-
fully that the minimum zone thicknesses, widths, and tolerances shown
on the drawings and specified, are mainteir.ed in the field.

10.3 _ Check the _ suitability of the material to be used in the dikes
with.tha soll tests listed below. Make sure that the test procedures
adopted -are these specified. .

_

10 3.1 G rada tion . The test shall be conducted in accordance
~

with ASTM Designation 0 422. '

S

10.3.2. Specific Gravity. The test shall be conducted in
accordance with ASTM Designa:!on' D E54.

10.3.3~ . Moisture Content. The tes: shall be conducted in.

.accordance with AST:' Designa:icn 3 2216..

10.3.4 : Shear 5:rengen (fully drained), Ione -1 A only, will-
be performed generai;y in accordance' with Chapter XI

~

of " Soil Testing for Eng!r.cers" by T. V. Lambe. -

1'.3.5 - Laboratory Maximum Dens ity' and op:imum Moisture con-O

tent. The. maximum dry density a..d optimum r:istu e
content of cohesive materiaiLxill be de: ermined in
accordance wi:h L ASTM Cesigna:!:n 0 1557,'Me:hed 0,-
.provided tha: the scm;ie;is: prepared in 4 Icyers,
each ecm' pac:ed by' 25 :le.:s .. !:5.a 10 pound har er.

dropping-13 inches.

'

'The' maximum densi:y of ::hesteniess_scils.will be
- . dete rnined in ace:-dan:e ..i:P : e's;plicable rer.uire-

;ments cf A!T:1 Oes!;nt:':n ; 2 20
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10.1 Caeck the p ro;c --ie s o f :!- -: cric' :'c:c: i r. :n u :" r ' ; :

wl:n :ne tellc..Ing tes:S:
'

.

10.4.1 Moi s :u rs 00 c- . T c ::: s'-r be :r-du::e: ?-

acc:r:an:c t':- it? ..:.; : ' :- 2 2:15.

10.4.2 in-situ 3cns'ry. Tne tus; shal' be c:ndue:ed ir.,

accorden:e *.:i:6 ' STi' Oc s ignction D 1556 with,tha
si:c cf tha hcie sels:::: In cecordance wi:n :he
requirements of the specification.

s

10.5 The frequency of control tes:ing shcIl :e sufficient te
ensure that the material conforms to the requirements of the spec-
ification. The suggested miniraum f requency of testing is given in -

the Cesign Report. The frequency of control testing may be reduced
as the inspectors becomo more familiar with the visual and handling
characteristics of materials suitable for use in the embankmants.

10.6 Additional soll tests may be required for record purposes and
to' verify that the properties of .the materials are in accordance with
the criteria adopted for the design. The frequency of testing shall
be in accordance with the cesign report. The tests are es.follows:

10.6.1 Atterberg Limits. The test shall be conducte'd in
accordance with ASTM Designations D 423 and 0 424.

.

10.6.2 Shear Strer.gth, fully drained. On materials for
zones 1, 2, 3 and 4 to be performed generally in

. accordance with Chapter XI of " Soil Tes ting fo.-
'

Engineers" by. T. U.1Lambe ^.

' *

10.6.3 Permeability. The tests shall be carried out in
*

accordance with ASTM Cesignation D 2434.
i

! 10.7 . Check that'no embankmen material is placed on frozen soil
and that embankment construction utili:ing material for which cois- -

ture conditioning is required .is suspended when the ambien: te..pera -
ture is 32 degrees F and falling. Che:k that no frozen material is

~

Included .in the embankments.

;10.8 Assure that all embankment surfaces are brought-up c ncu re9:!y
| to ferm an approximately hcriz:ntal plane. ~If :he Sub:en:rse::e v.an:s .

to have1 differing elevations in the completed surface. aleng :ne len;:5-
of the embankment, the slop 2s between these differing eleva:' ens us:-

k conform to' the requirements of the Ispecification.

'10 9. Check that1:be Subcontra: tor maintains'the c rple:ed embc-k-t

-- men t 'ser f ace so tha: zi t will_readily d.ain.
.
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1C.10 C ec". : t: excessive?v .e: cr J-; ::cM t', 'cr :- :.
te sc;it fcc:or: y criidrow: cc.moisterec c- . c.2 :=.;; : :)::r#

.,

.cn :ne ec::ru.=rn'.. If ex:cssi:el. .:.;; cr :.- -.t:e ':' :. .':::., ;-:"
:evc i:02 c :,c'<-bt-* o .t , su c' c::er:a1 ;: :e c::~2.- r"- :,'

it >i t e.:e:S ; - ;- ::. c:-,t :io , d-? c : :r :.-.c c. : 5.: t:c :.
' '

fails with!r. :he moi::uce centen: limi:s.
e

10.11 -Creck-:ha; a: the ti.ne c' ccc;c::! r. c. ruts ir d.c s e -f t cc
of the material have been climinated.

.

10.12' Check that each loose layer, picced on he embank =cn: for
compa ct ion , is not thicker than the specified r.cximum.

10.13 Cneck that there are no pockets or pa:ches ef segrege:ed,
single-size, or. gap graded material placed in the fill. If such segre-

| ~ gated me:erial has been included in the embankment, check that it is
completely replaced, or re-worked, before construction proceeds in that
area, so that the gradation' of the caterial in place conforms to the

! specification. Check that the grading of the riprap is cc,sistent over
the entire surface.-

~

-10.14 ' Check that riprap picccment operations have not resulted in
. . damage to .the riprap bedding layer (zone 4). If such damagelhas taken
I place,che:k that the bedding layer has been rebuilt to the m'nimum

,

thickness shown on drawings.

110.15 t. San placing those materials for which coisture con:ent limits
for/ compaction nove been specified,. eneck thet ho moisture content of
the me:erial is within the specified !imi:s. If the noisture conter.:

*

-of the caterial compacted on the fill is not within :ne acceptacle
~ lim'ts specified, check that such material is rew.orked to oring 1: to
an acceptable moisture' content.

10.18 .P.ake sure that: the surface of the partially completed embank- ~

ment is' graded at all -times so that surface wcter will drain away from
. cone 3

'IG.17 Check _tha':' construhtion equipmen: crosses zone '3 only at
~

'

specifically approved locationsi cd.tha: the number of such cressing *

points .,is the-cinimum' requi red to perfo rm the work. Ensure :ha:Lzene
p 13 doec not become contaminated,.ith-fine material becugh: en:c.it'by.
! :he wheelsf of the ' cons:ruction= e;uipmen:, ~ cy u acceptable materia:

fallin; frc= the habling equip en:, or.b'
F by surface run-off-

'

y-fines-wa~shed in:o-tr.e cene
' i

I
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. 1C.15. C-c:kL : Set er::b I:j:- :: bc :; s::: : ;# rc 't: '' e

'3re::f:e: ..-it- : f tes ter wi '. Lc src:!f;c: c:. , i e r. '? a- s' c -
' nc:: c roller is 10 tc sed, che:% :hc: ac .3 s;:,n :rac:c r's p r :e..rt

,

.is ce:h tha: the a::criable dersi:/ is achieve: r.n :52 fili.
.

.10.15 . Check tha: :ne compac cd surface of any layer is not :co
- smooth to bond with the nex: layer. If such layer is too s:co:h,
ensure that prior to the placement of the next layer, the surface is disced
or harrowed to break up the smooth su'rface. Occasionally, check the
bonding between successive lif ts by examining the appearance cf the*

- fill in a small test pit excavated for this purpose.

10.20 Where fill-is not accessible to specified rollers, check the:
: the caterial is placed and compacted in accordance with the specifica-
tion. . Great care is necessary .to assure that the material placed

. egainst concrete surfaces is satisfactorily compacted.

10.21f .lf over a portion of the embankment, work is suspended,
check that' before .there-is further placement, any material which has
deteriorated to.below the acceptable standard for pieced fil.1, is
recoved or re-worked .until ~ i t conforms to the requirer.ents of'the
specification. - Particular attention must be given to.the-quality of

'

the fill fclicwing winter shutdc.:n 'and prior to commencement of fill
: placement. in the spring.

; 10.22 Check -that tne outcr -races of 'the drain bercs are not res-
c tricted by -impervices material or debris.

.
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11.1 Chect._:ha; all cs: crit *f, i.e., ce.3.:. a;: c;c:c. re:- :r: : i

stee'. e::.,.cenferr to t's +-sr::r'ste ; 's': : :f I! . -'th: ::.

%;5bi! si referen:cd ir :r.; 5::ci f i c s:: cr. .'

.

. .

11.2- Assure tnet oil cons truc'icn matericls are s :cred ic a::c-dr{:e
with the applicable ASD'. :esigna:icr. cad /cr the A ! .sanual cf ;cncre:c
clnspection.

s

11.3_ Check that con' crete is designed, ba:ched, mixed and furnished
in accordance with MDSHSS and that the ep;roprie.te class and strengib

is ~ placed Irt the acpropriate locations sho..n en the drawings.

.11.4 Check delivery tickets and assure that they state the locatign
to which the concrete has been delivered.

.

11.5 Check that the concrete forms have beer. febriccted and erected-
in'accordance ,with ACI 347 Check the strength, stability, surface

. smoothness and cleanliness of the forms. Check that form oil of the
specified type and application-has been used on the surface' of theseL

forms which will be in contact with the concrete. Check tha.: 'i mme d i- -

ately prior. to concrete placement the forms are cleaned out. Check
that temporary openings have been provide'd to facilitate cleaning.
Check that wire -fonn ties are not used.

11.6- JCheck the setting ou ef thel forms , for pos!:ich and vertical-
.ity. Check that all embedded I: ems and. anchor brits 'have been satis -

~

'' ' factorily- installed in the correc locations and fas tened to prevent
movement - during concrete 'placin;. It may he necessary to check the-
location'an~d.elev,ation of.the'ancher bolts I mediately.foliceing the_>

placement of the surrounding ' concrete.
,

.

~

_11' . 7 . Just prior tojplacing concretc. check all the reinforcenent
steel;for size, positien and ccvers Check that fabrication and pla:e-

' ,

cent of : the" reinforcement ,is in a:co~rdance with'.M05H55, . Pa r.a;raph 5.06.C3,c=

.unless'fleid fabricatier. is approved.

11.8~ ' Check that.other trades.are: notified-ir: advance of a!! concretc-

-which may be affected.: ' ' ha.*e carried cut an/ MorkEplacement so thatH: hey'can' assure tha: the/
~

.

,
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11.5' C he :'. :st. *h: :ce:r.:t i s p' t:c , !! 's. e t tr.! ::st f i-.

ac::-ef ta:ei .I:n .90!MOS, :ar:;rt;bt f . : ' . ~. 3 : - rs.;-" 5.C*.C.: *:.
spe::t! fir.;shes are retu tt. ~,e:k Mc:, 7:ki- 21 r.:;es :' e :*

:

c f ': 3 ,- a . . e:crfe::I: s i- : e :Or: e:2 r .r ::e u -s:4 rv_
'

accoriance v.i:S t,'e specifica:!cn.

,

11.10 Check tht t no forms c- form sc;;or:s er- rero.ed us !! t'e
concrete has gained sufficient s:rength to su:; ort itself, a .d that
no backfilling is made a' gains t concrete until it has gair.ed suffic;ent
strength to withstand the applied Icads (usually 7 days).

11.11 Check that placement of the ccccrete conforms to the require-
ments of MDSilSS, Paragraphs 5.01.03g through 5.01.03k. Handling, cering
and sampling shall be in accordance wi:h ASTM Designation C 31 and C 35
Check that at least 4 cylinders are made for every 100 cebic yards of
concrete poured.

11.12 Check that fresh concrete is suitably protected from extrecely
hot and cold temperatures as required in the Standard Specifica: ice. for
Road and Bridge Construction for the itichiscn Ocpartment of State Hi h-5

-

ways.

.

11.13 I f the strength of concrete cylinders tested af ter 2S days
indicate that the concrete does not meet strength requirements, core
samples of that part of the concrete structure the tests represent,
may'have to be obtained and tested. If the tests shew that the con-.

crete does not meet steer.gth requiremen:s , the unsa:is factory material
may have to be removed.

.

11.14 Check' that grovt is mixed in accordance with the requiremer.:s
of the specification and.that it .is placed in its final Icca:ica within
1/2 an hour af ter mixing canmences.

~

.

l
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12.0 CULV~F.T5 |

12.1 Cra:k :ha: : c :c er.;;;ed c.e:t! ::;t , ::_:1:ngs ar.: ~:. :
cerfor to the ra;u'rtecr : : ~ Ae l .: C-;; ! ; 2 ' :- 35. Cneck : c.
tre i-: :h cit e:c ; ;e, .>a. : : :r.: s : . :: e are :ari. =:..

'

ir. accordar.ce w'in AAFr~ C a s : gr r. t i r,. . . ' 136 ca: ::t*.cd as s;c:'#:e:g
,or ,yp: C.en e.,z s% se s . ;n t : . >n .,.

. p e. 3 . .

. . ..

12.0 Check that damaged zine coating and welds, both in;erior a-d
exterior, are cleaned and painted wit,h zine coating repair ma: erit
before backfill is pieced against the culvart. Check that the sur-

~

face preparation and application of the material is in a:cordance*

with the manufacturer's requirements.
..

12.3 Check the final alignment and elevations adopted for the
culvert and confirm that such alignment and elevations conform with
the design requirements and site conditions.

12.4 Check that the excavation for the culverts is carried out in
accordance with the applicable requirecents of the specification. .

Examine the foundation to assure that all sof t or spongy material is
removed and replaced with suitable brekfill.

.
.

12.5 Chack that the culverts- are placed en the correct alignmen:
and grade and that :he pipes are firmly fastened together by mea..s,

ef the specified couplings. Che:k that the pipe is placed with the(
perforations in the correct pori: ion.,

,

12.6 Check that the placement and bc:kfill procedures are in
accordance witn-the cpecification. It is par:icularly importen: : hat-

. ground water and surface water be satisfer_:crily controlled and kept
clear of the excavation during the instal:ation cf the culvert an:

. placement of the centiguous backfill.

.

i

.

| 12.7 Check that there is sufficient depth be: ween the to: cf the
~

'

culvert and the road surface and that af ter- tne ba:kfilling has bee.--
- pla:ed and ecmpacted, the road surface is prope-ly res tored.

.

.

jV

5uS1So,a-n -

,

a r

.

''

+
'''

.
-

,

q-~ * e j

~

. .

-'r '; L



. . ._. -.

.;

*
. - .

.

'

!!.0 S E * 'Ji CUT" Sr,g;;g ;A753

~13.1 Fa: r i ce t t er..

Prier te :ne ce;*, cry ::' the ; : : : a:. : . tm. c::;rers
~

dra.vir.g to con fi r.: tht: the ga:cs are ba:r.g cer.stru:te: i cc::rda :e
'with the requi r2ments cf the specificatien.

13.2 . De l i ve ry .
-

.

Check that ali of the components are delivered to the site
in satisfactory condition and that they are in accordance with the
vendor's drawings and the requirements of the specification.

.

4

13.3 Installation.

Check that the gates are installed and tested in accordance
with the specification. Special care is necessary to check gate
tolerances, seating face clearances, gate operator, the electrical
installation and lubrication. Check thc painting has been done in .

accordance with the specification.

13.4 Operation. -.

Once the gate has been installed check the operation of the
gates throug:s the enti re gate cycle.;.

.
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The f: !! c..* ng i::.m:n s n.s : Ls s.si:c:'c isc re '+ e - ;; :-

;c-forri ; :tc i..5:e::!: : cnc :es:s a-d s . :: . p: , :,c :! c' d.

0 :* f i :e '. ! : . 2 r, . e s ? ..cy : c -!.e c i ' , ice : :,'e:: . i c t - E:-; ' 2 e -::-

tnroegh tha San Fra .:is:o Of fice.
.

14.1 Ar.:cri can Sc:ie ty for Tet :! ng ::nc- Ec'.a ri e: 5.

tios : of the iters !!s:ed : sic.: erc con:ained in the folicwing

volumes which form part of the Arcrican Socie y for Testing and .

Materials annual publication. -

Cement Line GypsumPart 5 -

Concre:c and ttineral AggregatePart 10 -

Bituminous !!a:crials; Soils ; Shic Res is tancePart 11 -

Designation Title

A 36 Specification for Structural Stee!

A 120 Spect'fication for Black and Het-dipped Zirc-coated
(galvanized)- k' eld:d and Seamless Steel Pipe for
Ordinary Uses. -

A 123 Specification for Zinc (hot galvanized) Coatings
on Produ: : Fabrica:2d Frem Rolled Pressed and
- Forged Steel Shapes, Plates , Bars , and Strip.

,

A 126 Specification for Gray Iron Castings for Valves,
* Flanges and Pipe Fittings.

A 153 Specification for zine Coating (het dip) on iron
and Steel Hardware.

A 276 Specifica:icn for Stainless and Heat-resisting
Steel Scre and Shapes..

N 436 Specification for Austen!:ic Gray !ron Castings.
A 525 Specification for' General Rec 2irer.en:s fer .ceiivery

of Zine-ccated (galvani:ed) Ircn er 5: eel Sheets ,
Coils or Cu: Lengths Costed by tne Het Dip Me:ned.

,

A 562 Specification for_ Free l'achining S:ainless and Heat-
'

resisting Bars, He Rolled or Cold Finished.

A 615 Epecification for Deformed Eilie- Steel Sars for
Concrete fseinforcer.ent. -

.

C 31 Making and Curing'Cencrete.Cer ressicn a..d Ficxure
. Test Specimens in the Field.

,CL'35: LTest for Cer.pressive 5:reng:5 Of Moidec : crete
Cylinders.

' C . 76 Specification-for Rc ..fer:ed ::ncra:e ;_ive.:,5:cr-
Drain, and Se.:ar ??pe.
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Desi;nct en Titlet

"

"
C 150 Specifice: ion f:r :r:1+-d Cent.: (Inciuf:.;':: : 3-

tive revision).
C 175 5;e:! fica; ion f:- ::r e : ri-: ; : :! c ,: Oc t :.

*

C 200. 5;e:1 ficc: f on for 1.<:rt S: reng th C i r.;.< , P i;e .

C 361 Specification for P.einforced Concrete Lcu-head-

Pressure Pipe.

D 422 Grain-si:e Analysis of Soils.
.

C 423 Test for Liquid Limit of Soils.

D 424 Test for.Plas:Ic Limit and Plasticity Index of Soils.

D 854 Test for Specific Gravity of Soils.

0 1556 Test for Density of Soil in Pla:e by the Sand Ccne
Method.

D 1557 Test for Moisture-density Relations of Soils Using
10 lb. Hammer and 18 in. Orop.

0 1751 Specification for Preformed Expansion Joint Fillers
for Concrete Paving and Structural Construction.
(flon-extruding and resilient nor.-bituminous types) . '

D 2043 + Test for Relative Density of Cohesionless Soils.
D 2216 Laboratory Determination' of Mois ture Content of SeII .

D 2434 Test for Permeability of Grenelar Soils (constant
head).

14.2 American Petroleum institute:
Standard 13 S " Standard Procedure for Testing Drilling

Fluids"..

*

Standard 13 A " Specification for Gil-well Drillf rg --

Fluid Materials (tentative)."

14.3 " Soil Testing for Engineers" by T. W. Lambe
..

14.4, American ~ Institute of Steel Construction, S: eel Construction
Manual.

14.5 American Associaticn of !! ate Highway .0fficials.-

Dest naticn -Title

T 26 | Standard. Method of TestL for Quality of Wa:er :o' be
' Used in Concrete.

1
.T 55 Standcrd isthod of Tes: for t'.e Mois:ure Censi:.

~
Relationships of So!!s Using a 5.5 lb. Hemmer an:
a 12 in'. Drop.

, M 36 Standard Specifica: ion for Carru;s:ed Me:alj?i:e. |

t:1136. Standced Spe:if!:atien for Cep 6:sted "atal PI:e
SUnderdretns.

-
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.: Cesie.:::c-- Title

~''I~ 5 t .dt -d !;e:I #i:::: :- ' - ??:.-: :_; :c:ci

Ccerugt.:c:. ::c:ai 'L: .c. : ? I; c a..: ?! Ar:hes.

. .

Cas t ; .r t i e,s _T -21, T 99, :: 36, M 136, a,d ti !?;0 are contair.ed in Mi;; .:ty
Ma:erials rart i Specificetior.s and highway r.aterial Part 11 Tests, ,

published b'y the American Assccia:icn of State Highway Officiais.
.

14.6- A=erican Welding Institute. " Code fcr 'rlalding in Building'

Constructicn."

14.7 Michigan Depart:r.ent State Highway Standard Specification.

14.8 -toerican Concrete Institute. tianual~of Concrete inspection

318.
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1.lST OF DOCl#1ENTS - SUGGESTED FOR USE
TO RECORD lilE' QUAL.1TY OF Tile WORK CARRIED OUT

'

s
.

Ik). Titic. Type frequency _ Content ~.
.

; Earthwork Report. We::kly 1. Foundation:
'

a. Investigations; e.g. bore holes
and/or-test pits.

b. Dewa te ring ; . e.g.di .'f i cul t iers , springs ,
encountered, etc.

.

c. Inspection trench; e.g.itutesual condi . .n r. .

d. Foundation preparation; e.g. ar :as pre-
pared, _ found.rt ion desc ript ion ,stwwn; ry
of. foundation test.; *

2. EmbankmenL:

a. Unusual condi tions ; e.g. re< psi red removal
or reworking of fill.

b. Test summary table.
c. Drug. indicating locati<in of field test.

d. Test results.
Slurry ~ Trench Report ilon thly Description of location of Lrench, fartors which

nece:.si tated ins tallat ion , diificnItic, encoun-

te red , etc.

Table Monthly Sunnnary of test results.

Table Bi-Weekly 1. Pour checkConcretc -

,V8 Tabic Bi-ticekly 1. Sinnmary of concrete cylind r test sesult..
fy

,

2. Ilill cert. on rebar.

P QC Receiving licport form As req'd inspection of items received at ei te .
IIft Espiipurn t installed / Form As req'd Report on coneli t ion of doch pie . e of ,cepeipm.nt
q) Inspection af ter installation,

i
O Final Inspection Foren As req'd Report on coneli t ion of each facill'y af t. r

completion of work.

.

.
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a. e.-ai'..

Tne pcrpose of :h's inves: Iga:ica is :o de!!neste :he arecs heic..

Class i s: rue:eres and compcner,:s where the foundatic soi' ccasis:s of

sa.d and to determine the ir.-si:u densit/ of :he sand. This will be

. . . . ,a ce. . cve, .cy means o,. standard penetrat. ion tes:s carr.iec out in screac,es..

-2. Is.ehole Locations

>

6r.e locat.cas or corenc. s are shcan on appended d.a ing Sn...

. ie
.,

, .,,.-4.

n:r. : : .,. . acna. boreho.es may e requirea :o determ.ine the .aterz.e extent ofu-

i - . .

sc.c under Class I ccmponents. Any addition.al boreholes will be re-
. .

. quas:ed b/ E.gineering af ter analysis of data fecs :he present borehcies.
* 3 . Ce:-h cf h reholes

.

.
~

Alif bereholes shall be term *r.ated r.o: higher :han te.. feet celcw

:r.e case el sva:io..s of Class 1 structures and componen:s i..dicatec on
~

i
.

drawir.; S.<-C-247 Inis.mir.imum dep:h app 1*es wnere sa.d is r.o: encountered
.

:
tihere sand exten:s 'e':i; the. four.ds:!c: se.c',.eicw :nc fcur.da:Ic 3 level. c

.. e . .e e. . e s . . ; , . . . . , . c,. . . . . e o . . . .. c : . . , s o. . a....: .e . ....
. . . : .

. . . .. .. ... ... . .. . . m ... .. . .... . . . . .. . . . .

. . a s . ve s . , t . e . t. .,, . ,. .e.;. . , ' e v. . . . , . ..... ... ... ..:e wa. .,.. .,, .... . .. .... . . . . . . ... . . . . . . . . . . .

. ;,ss. ...,s.n e.a..,..a. .; .. . ,; n. e:.
r .,-.s ,, ..,. . ,,....... ...i. . . ... ... . . . . . . . . . .... . ... . .. . ...

. ,,.g., e,..,,, :. - . .. ..s ,.,. :...r.
. . . . . . ... . . . .... .. .. ..v..
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T.s core::e s...;;; he ;#. ' eme: :- t :-; :ar t::e c' , ::s. 'r,

is-s::4 cas;n; ar.c perfcrmjn; s:an:ar: e e:ra::o- :e s :s . A c::;ca-s:r.-

~
. . . . .,

a;.;c e s t.; .. ... . ..e a s accep ;a:. . e .

[ Samp;ing snati be'perfor:ec cy s:ancarc s;;i: s; con sa= pier

cascr ed in ASTr. 1536-64T. An amp;e supply of water-:igh: Jars and*

;' sa=;;e iden:if :a:ica !abels sha:I be main:ained a: :ne si:e.
,

5. Samsiing -ar.d Tes :ir.;
,

! Standard penetra: ion tests w!!! be carr:ed out in accordance wite.
* AITr. 1566-647. - Special' attention is essential to ensure that the freer-

F
t ' fall of the 140-lb. hammer does not deviate fro: 30 inches and :ha: the'.,

!
i

L ' sampler is no: Jarred upwards during the rtisin; of the ham *.r. Where
,
.

I ,:ss:s ' are performed ' heicw ground water :able, the~ horehole cas in; mes:
,. .
,. .
t:
' 34 ..early ful,e,o. water cur.ing the test. Lasar.; mus: ce used .in sar.d,.se:. . . .

c.se: not be used in con.estve soe, s,.ich as c.iayey salt, clay and c,.syey :...".. ..
-

.g.

.. .

t
t

? Tne frec; ency of standard pene:ra::c.. :ss:5 shall be as felic<.s:
>

.
-

. .. ss . s:ru::ures . d,ca:cd Lr .Above the ,.cunda:!c. . eve.- c: ua i an ,i n

.

,
- -

,

c...:ne draalngs: -A: .5- foo intervals.E i
-

Below :he Ir.dicated eleva: ions: :A: 2-1/2-foot' in:ervals in :he
.

- f; rs t 'lG fee ,a..d a: 5-foot in:ervais :hereaf ter, o the bc::c . of be. eh::e -

.de:er=!nec inja::crdance .ith para;ra;r. 3
t .

!'
p The sci!- re: vered '!r. :he s;iit s;cen sar;;er'sha:1 te cescr:te:
,
[- . .

E fer..b:rehole ;c;s.in accoria.ca:w :h :he-(.'nifled; Soils Classif :st*cr-Iys:( .
\-

;.a;ress:a:rve p:r:: ens df a:: ss=;;es, c: less::3 ::3 inches :c ; ,*. ee
" ;.:s's :1'.2) , | sha : :;e .;;s:ed In: wa:er-::;n': Jars sea:ee, wit..-:spe s.: <a.C

:. c.r.;vt!e : sec;ir.; schs:a.es'and.;abele: as ::-ca:e of samp;ir;, :: er C e,

[. ,

,
, .-

g. . .. , r.3g. .- o . ,3 ,_ -

gi;
;w "

;; y ;. , - . -r
* s 3'

,I.,

; :y6: % - ,. ,

'

9'
_ - _ __ _ _ _ . _ _ _ _ _ _ _ _ . - _ _ _ _ - _ _ _ . _ _ _



- . _ .

.

.

.-o .
@

.

.

- ,

c..?:er, s! ; e r.L.r:er en: sa :le :ep;r.. A:: sa ;;e ,:5.3 sc. .. at s :- ...

.r.L:n a;r s :ra;< a.:!: .;.-! :<. ac.:::e ;s iss.e: sy Eng:.eerir.; :ts: :r.e

samples can be d:s;csed of. Tne samples sha;l ce ke;; cc: cf ::. e ;

| sunligh; and hea: at at: : ices. -

:ng s nee ring . ay .ssue ade,. t.. . ional . struct,.cn for re:a.inmen t o,. ce rta.inini n

cuik sas;;es cf ca:er!al frse specific !cca:icns.

, .

O. CDreno,.e .C-sL

All boreholes shall be fully logged on standard Eechtel log forms

| ;rovided by Er.gineering. . The soil data shall be plo::ed on the loss to
| . .

sccle with respec: to depth. All the data spaces printed on the logs

sne.,. se f. lled ou: whe re app. . cab,.e. In part.
.

icu.ar, t.ne rollo.iin;
. .

. for-ini .i i

.:::ica sha:1 he inciuced on the logs:
.

-

L
coreno,ic nucher. .

,

f

Do*eho.e coord.inates .?
.

.

'

Oround elevation at :op 'Cf horer. Ole
..1. wa:es o, s tar: and completion or coreno.6e. . .. .

.
<.

. Ground.ea:er conciticas
,

Campic nucher and dep:h
.

Soll descri;;;on for each sample
.

.% te' ' o#. h! bis . for e3: .' 6 inches .of per.e:Ta:Icn*r
s

''

-Nd=he cf in-hes of; temp:e' reccvery
/ .

-

. . . .
-.

/. d ra s cr. :t : . :n t".: ..8:vset or +es; :s

.I 's. . . .. . .
..Vc Ccp . e s C f l Ops ~ c T 'cG*; e e!tV 3 L eer.c i es 's r.a . . .i :e se-* :O .-r.; * n ee * ? ;

. . . . .

,1 -. 1' i' i. .
,

O r. E a lck. '; h !.t i s . A:~I,cti: Cr.c:Jp',cfIcisshallbefs*8{r.40.|ntr.e
..n.ie,c o.g:.cs, n.. t ,. y s . s c . re s a . :; a r.: de:ers..na:!ca c.g re ,. a : .ive cens.:y_n :

... -

. g .

i.
,

' -
.- ;

. .

.

c f. :. I.7.i ts c ss :-:s':s rer.:ve: sn4*: he' per fdr ed by !Ir.;!neer.* n; .*
t Si.55.L51

-
,
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eperating speed of the diesel ga erator, the = ski u= acceleratic: cult
be about 0.C006 g.

t

The fill suppor:ing the diesel generate: building is highly veriable,
,,,-3_.s. s... c_ays .. s .e . C.__, - . w..ose .,e....., c.s .se st. ,,..... s e _< 3_

*.e . ..s ,.... .. . . . . . ,,. .3..

which consis:s of clean, loose sand are suscap:ible te vibratory settle-
ment. Because of the variability ef the soils a: the diesel generate:
-building, it is not possible to pracisely describe a single soil p::#11e
.vhich would be cpplicable to .the en:1:e site. There'ere, for c:nservc:is:
the vors: pcssible conditions based en icose gards cbserved :nly in li=ited
=cces are assu=ed to anist throughout the fill under the diesel gerarater
pedestals; that is, the soil is assumed :o ecesis: cf 20 feet of clean
sand at a relative densi:y (D:) of abouc 45".

Settlement-Analvs's

Mos: efforts to esti=ste settlement cf send due ; vibratory letds have
deal: 'either with acceleratiens reater than 1 e as for vibrators.- cc:pactionb

c: with ground =c: dens ofilarge shearing c :ain a:plitude as for ear:hqbakes.
Seither of these'cendi:10:s prevail in the case cf the diesel genera:c:
pedestals.
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-:ent. A: 450 rp the level c' vibra:ics ac:elera:ic which is percep:ib*e
by'pecple is abou: 0.C01 g. Thereform,1: is :::ed tha: the es:1:sted
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d ..due =. .' s a .*._' a_ _e * *. . culd h. e '_-, e . . e , .'.b .' .= ._ _ _

sy.eveper, in a. atte:p: to quantify :*:e zagnitude cf imperceptible se::le-- ~

rent, the results o' labora:ory axperi:22: by Saed'and Silver (1c71) vera
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The Seed and Silver tes: resul:s for relative densi:7 45" a:d 600 vere
extrapolated to a shearing s::ain a:pli:ude cf 1.6 x 10-5%, see Figures 1
and 2. yrom these figures the vertical strains due te vibratory cc:paction
were found fer 2, 10, and 300 cycles of a shearing strain arplitude of
1.6 x 10-5". These vertical s:: ins were :het pic::ed c: Figurc 3 and
an::cpola:ed to a tu:ber of cycles of shec 1:g s::ain a:plitude equivalen:
to one year of ec :inuous cpera:10: cf :be diesel genc:sters (~50 :;:
x 60 min /h: x 24 h /da x 365 da) 1.e. 230 x 103 cycles.

Eecause co:siderable extrapolation was required to arrive a :he ver:icc1
strain vs nu=ber of cycles data, and because the data peints for 0; = 45%
and Dr = 60% were not significantly different, a single line was used to
extrapelate vertical strain to 230 x 108 cycles 'n Figure 3. The vertical
strain was found to be 100 x 10-6 the settlement sculd a=oun: :o:

23 ft x 12 in/f: x 0.000001 = 0.0003 inch

This is eles:17 in the 1:perctp:ible :c e c:d cc: fires the v:iters previ:us
c perience.

Cc ,usiens

.3ased on the preceding analysis, it is articipated : hat the settle c : cf
the: diesel gatere:c: pedes:als due :: self-enci:stica vill be imper:ep:ible.
..oyeve , ue._..se c. .'6' '- a y w--_' .-.e- ..~-~.r-..'.'..'_sa_..'~,<_s,..'.es_.,__=.__,,:

. _ . _ , . _* '
''..'

-- ,

asst =ptions tha: vere used, acd the variability ef the scil suppe :ing the
diesel'pedss:als, a se:tlemen: cf 1/4 inch should *ce e::pec:ed.

. e :.erencess
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Dr. S.S. Afifi
Bechtel Incorporated
P.O. Box 1000 _

Ann Arbor, MI 48105

Dear Sherif,

Enclosed are five copies of my report on vibratory
settlement of the Diesel-Generator Pedestals at the
Midland Power Plant of th e Consumer's Power Company.

If you:have any auestions about this report, please
contact me.
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0.0001 inch (paak) , the =aximum acceleration would be abou:
0.0006 g. The soil supporting the diesel-generater ped-

estal is-assumsd to consist of 30 feet cf clean sand at a

relative density (D ) of 45%.r

Settlement Analvsis

Most efforts te esti= ate settlement of sand due to

vibratory loads have dealt either with accelerations greater

than 1 g as for vibratory compaction or with ground motions

of large shearing strain amplitude as for earthquakes.

:Teither of these conditions prevail in the case of the

diesel-generater pedestals.

Experience of the writer is.that vibrations'less than
*
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able. settlement. At 450 rpm the level of vibratien accel-

eratien which is parceptible~by people is about 0.001g.
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therefore

0*0'02 -7 -51.G x 10 or 1.5 x 10 %= -

800x12x0.13

The Seed & Silver tes results for relative density

45% and 60% were extrapolated to a shearing strain amplitude
-5of 1.6 x 10 %, see Figs. I and 2. Free these figures the
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x-10 %. These vertical strains were then plette'd on Fig. 3
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because of the apprcximate nature of this analysis, the

simplifying assumptions that were used, and the variability

of the soil supporting the diesel pedestals, a settlement

of 1/4 inch should be expseted.
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; secwiri, cORPOR ArloN

!

bec: T. Lynch w/att. /
December 14, 1966 W. Ferris w/at:.

R. MacDonald w/att.

The Dow Chemical Company
'

256 Euilding -

Midland, MicMgan 48640

Attention: Mr. Robert E. Perry '

Subject: Dow Chemical-Consumers Power
* Energy Study

Bechtel Job 6397
Site Evaluation

Dear Bob:

Attached le an outline of our requirements for a prelirninary soil mechanics
site evaluation for the nuclear power study we are undertaking. This

*

represents our minimum requirements for purposes of the feasibility study,
to evaluate whether the foundation is adequate to support the loads and to
determine the approximate magnitude of the settlements.

. As Walter Ferris mentioned yesterday, we recommend that this investigation
'

be carried out by Dames and Moore of 309 West Jackson Boulevard, Chicago,
Illinois 60606. Mr. George Leal is the Supervising Partner there and he has
told Walter that they would be able to undertake it.

;

I I understand from Walter that you have no objection to this and that Dow
I' would administer any contract. In order that there should be no delay in

getting the work completed, could you please ask Dames and Moore to
submit a proposal for the work. Their proposal should include an estimate

i of the total cost. Work of this type is commonly done on a time and materials
basis and we would suggest that you ask Dames and Moore to submit an .

upper limit of cost which would not be exceeded without your prior approval.
;

In order to ensure that the work does not delay preparation of our report, |
we would require the Dames and Moore report to be submitted by not later i

than January 27, 1967.

Very truly yours,

; J. E Elasingame
1

L WRF/mp
_ R. C. Youngdahl, w/ attach.! cc:

| Consumers Power Co.

5B705035!

:
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' * ' - ' Sita Evaluaticn for
C ' Dnw Chamient Compsny and Censumers Power Company

An evaluation of a possible aste near Midland, Michigan for a nuclear "
.

reactor and turbine installation is required for a feasibility study now being
carried out by Bechtel Corporation. Power & Industrial Division, of San
Francisco for Dow Chemical Company and Consumers Power Company.

: The work should consist of the following items:

E eview of Regional and Areal Geology

This should be oriented towards evaluating the site with respect to its
geologic characteristics including groundwater conditions, preconsolidation

' of soil strata or other factors that might influence the construction and
performance of a nuclear facility at the proposed site.

Soil Explorations

This should consist of drilling two exploratory borings in soil at the locations
of the reactor and turbine as shown on the attached sketch. At the reactor
location the boring should be about 150 feet deep and at the turbine it should
be about 60 feet deep. The overburden at the site consists mainly of glacial
drift and it is reported that this contains some boulders. Undisturbed
Shelby tube samples should be taken in clay strata and split spoon samples
in sand strata. .. Drilling should be carried out with heavy rotary type
drilling equipment capable of advancing to the required depth in glacial drift.
The D,ow Chemical Company can arrange necessary preparation for access to
drilling locations and also for surveying the holes to determine location and
elevation.1 The Dow Company will also allocate numbers to the holes. Field
work should be under the direct supervision of a soil engineer.

.

Laboratory TestinJ*

Moisture density tests should be made on all samples. In addition, a small
number of Atterberg Limit and Gradation tests should be made on samples
representative of the strata encountered. Consolidation and strength tests .

should be mate on selected samples.

' Site Evaluation-Report

The-site evaluation' report should present preliminary data concerning
sequence of strata, geology and groundwater. It should also present pre-
liminary data pertaining to the foundation design of the proposed structures.

~

- These data should include an evaluation of the load bearing capacity of the
4
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foundation soils and suitable foundation types. It should also present
- preliminary data on settlements and differential settlements. To aid *

in this latter matter, it should be considered that the reactor containment

structure is approximately 150 feet in diameter, loaded with a gross
- pressure of about 8 kips per square foot and with the foundation base at
about 50 feet below plant grade. The turbine pedestal should be considered
to be 40 feet wide and loaded with a gross pressure of about 3 kips per
square foot and with its base about 20 feet below plant grade. Other
structures would probably be on spread footings or mats at shallow depths.
To protect the plant during flood stage in the river, about 25 feet of fill
would have to be placed over the area. This will influence settlements '

and should be taken into consideration. The report should also present
a discussion of construction operations. This would include construction
of compacted fills, possible sources of suitable fill material, excavation
and dewatering operations.

Because of the limited time available, the report should be completed not
later than January 27, 1967. ,
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Y I.~.$I.*.'..Tr'..... Iu"'.5~.'. ..... MICHIGAN DRILL 1NG CC.f # *
, c.. ..u . . u,. ac.n.n 13911 PR AIRIE AVENUE

DETROIT 38, MICHIG A N

,j , WEBSTER 3 8717

Job No. 57-147-A

The Dow Chemical Company
Midland, Michigan May 3,1957

Attention: Engineering Department
Mr. P.W. Millard )

foO /Db

(p(gA .
Subject: Soils Exploration /

Pro osed Sewer '7
-

Mid and, Michigan

Gentlemen:
.

In accordance with the authorization contained
in your Purchase Order No. 81677-X-FAE,we have made a
soils exploration along the route of a proposed sewer at
the Midland Plant of The Dow Chemical Company.

.

This consisted of five (5) soil test borings,
four (4) of which were drilled to depths of twenty-five
feet (255) each,and one (1) to a depth of thirty feet
(302).

The results of this investigation,together with
our recommendations, are to be found in the accompanying
report..

' Soil samples will be kept in our laboratory for
a period of sixty days,they may be examined there, or
will be sent to you,upon request.

.

Very truly yours,

MICHIGAN DRILLING COMPANY

-
:
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1 JNHT/p p . i. a:; .% rave-Th ama s

.

,
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