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1.0

his acddendun to spacification llo. 7220-C-1 covers aliiticnal
solls lnvestigation for the {lidland plant area and the cool-
inz pond dilkes. All of thes provisien: of spacification MNo.
7220-C~1 shall epply unless specifically modified hercin
Explorations unde: this addendu~ shall bo tha basig for the
prararation of the finsl design dravincs and specificatiens
and shall supplement earlicr scils investication prograns.
The previous investigaticns nave shown that the site is

clayey cglacizl
face o0f the till exist and

uncerlain by a deep de‘OS‘t of verv dencsa
till, but dnpreSSLDﬂs in the sur
are filled with nmuch locser and morz variable materials, in-
cluding scft silt, <lay, and urifor- s’nc. The purpose of
these explorations shall be to lnvestxca the properties
of such surficial deposits where the:z cc ur in the locatinns
of the structures, to determinez the ssrface level of the

very dense till, ané to locate and p ove a source of sand
suiteble for use in the erhaniment

2.1 Generszl
The work included un der this adcdandum consists of
furnishing all supervision, lao\-, e~Lia"eu-, rat-
erials, and accessoriss, and performing all operations
required for drilling berenoles, sar»o -;“t, *e:fo. aing
tests, and reporting of the investigation fln ngs.
2.2 Work Includzd

The najor portzo s of work include the following:
2.2.1 At the plant area, the Centracior shall make
borings and tests and perform cther ex»lora-
tions to supplerent the earlier soils investi-
gations.

2.2.2 Additicnal borings shall be mzde at several
locaticons along the coolinc pond dike to de-

termine the surface level of the very densc
£ill.

2.2.3 Borings and tests shall be made to locate ari

prove sultzble sand sources.

2.2.4 Borings shall be mzde to site the srpillway st

2.2.5% A
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' 3.0

4.0

6.0

Aor T‘

The work shall cormence as soon as possible upnn notifi-
cztion by the Enginzzr to the Contractor to proceed. 'The
s:juencs of diilliing and exploraticn work shall be armproved

by the Engineer, 2cause the information is urcently re-
guireé, resulss should be forwardel o thie Enginezr os
sccn &s they are availablc. Thz2 finecl report shall be sub-

o

-
mitted on ¢r befoxve lazch 15, 19€9.
DEAVINGS

4.1 Two ccpies ¢h of the followin
with marked up locations of borin

-,

Draving No. SK-7220-C-97 =- ﬂﬁentary Bore :ole

ions

(?H

Drawing No. SK-7220-C-98 - Jccess Railrozd Bore Ecle
Locations

4.2 Two coples of the following érawirg are included fo:z
information only:

Drawing No. SK=7220-C-99 - Foundation Elevaticns and
Scil Pressures

s"‘*’?t‘y T""

F SN

The Contractor will be responsible for all survey work
guired for this investigation. Boreiioles shall he locat
with xeference to th2 Dow Chemiczl Cormpany cocréinate svs
tem. Elevations shall be to the U.S.G.S. datum (similar
to previcus investigatiens).

-
=
B

-

e~
2d

FIELD WOFX, DRILLINC AlID SOIL SAPLING

6.1 In the plant area, the selection of final borehole
locations, selection of samples, and the interpreta~

tion of the results of the exploraticn shall he tha
responsibility of the Contractor.

6.2 Under the ccoling pond dikes, at the railrcad bridce
and embankrent, at the spillway structure, and in
the potential sand bcrru" areas, final bcrehocla loca-
tions and the interpretation of the results cf these
explorations shall be the responsibility of the Engin-
eer. ne selection of samples for strenctlh, perme-
ability and compaction tests will also be the reszson-
sibility of the Encineer and will be made cn the Dbasis
of borehole logs transnitted to the Engineer by the
Centractor's field personnel. Houvever, the Contractor
shall conduct all la*a*a-o'" tests 2s resuirei by tha
Engineer. The Centractor a&&ll alsc se2lect sarples
and conduct classification tests to conficm field
classifications.

3 $B700113



- .- —.-
Plent Arca Founsctian

"

The reactor buildings and related structurec heve
been relocated approsirztely 150 fect easter ly and
60 fe2: no::he:ly of thie “ccation usz2d in the Juns
1968, exploration procran. The p;ese1; loc‘_-ond,
including foundat 1o~ elevations and cadings, are
shcwa on D-“:;ng o, SI-7220-C~-95,

The Contractor shall be res;onsible for determinin:
and citainirg all necesnary inforretion reguirsed to
interpret £2il conditions at the plant area. It is
anticipzated that epproxinzlely 6-10 boreholes bz
mace, anl shal extend int Lo the very dens2 clayey
till nate b=n*'tx the te. It is further sucg-
gestad t“at al,e ating undi turbad sanples and

standard penetrat‘ou tests ne taken at ninimum
depth intervals of 2-1/2 feet for the firs:z fifteen
feet. and every five feet thereafter. Sanpling and
testing program shall he sinmilar to the earlier pre-
gram concucted by the Contractor &t the plant area.

Cocling Pond Dike Alicnment

Acdditional explorations shall consist of 7 borings

locetad as shown on Draving HNo. S¥-7220-C-97. %The

“orings should ext2nd to a depth such that they pen-
trate into a dense straturm a minimum distance of

10 feet., Standard penctration tects should be tak

at minimun depth intarvals of 2-1/2 feet for the .1rst

fifteen feet and five feet th erxealiter. All penatra-
tion tests made in this progran sincll be done in
accoridance with the reguiremente of Penst:ation Tests
and Split-barrel Sampling of Soils, ASTH Designation
D-13536 (latest issue).

G

Spillway Foundation

A study of boreholes cn the centerlire of the cocling
pond dike adjacent to the proposed location of the
structure should provide the most suitable location
for the structure. Unless otherwise directed by tihe
Enginesr, six beorehcles shall be made as shown ~.u
Drav;:: No. SK-7220-C-97. The heoles shouls estadblish
the de: h to very dense cla"ﬂy *ill, its in-gitu den-
sity, ard grading Penetrations tests shall be made
in accordarc "**1 the reguiremesits set out for the
Coclinc Dike Aligr..2nt.

gand ‘or LI in.ths Dike

A study of exicting berehole infcrmation and aerial
photographs indicates three possible and sources

as shom on Draving Mo, 3—7223~"-97. This drawiig
also shsi's tha presossd lzvout ¢ borsholas in =hess
areas. It i3 estimated thzat about 19 Hcle= will be
recuired to cdetesmine the exten: 3% the sand desos.ts
but this nurbar ray be raducad or insrsased accozéine

e SBS00114



7.0

to field conditions, and as Lirected by ths Ercinzer.
An estinmated 200,000 cubic vards of sanl is reczuires
for ase in the erbdankment and 300,000 cubic yards of
suitable material should ke proven in the fiecld. Aanv
satisfactory scurces otier than these shon on the
dre.'ings which can bz eccrnomically usel for sand bor-
rov may be investigated, followring epproval by the
Engincer to procead.

The derth of ti.e érill holes shall be the minirum nec-
essary to establish thz botton of the sand laver If
in any hole clean sand is nct encounizred "1Lb1n £ive
feet o‘ the surface, the holé shall he ahzndores.

At least two represantative bulk szrples shall be taken
fron each hole and tests carried out as descriled kelow.

Railrecad

Bridge an< Ernbankment

-

Unless otherwise directed
tractor shall provicds on:z
and each pier lo*at' en of
tersing the pile reguiren
tiie railroad enbaal:
the foundation. T
holes is shown on Dreawing
boreholes for both tha ra
shall genetrate a miniiv
g*a"ial £531.

q-..-a.
\-.\-

depth intervals of

Py -
&uSnIb!J

~4A L.

to ce
e locat

the

by Fncineer, the Con-
borehcle at chc: abutnent
tire railrozd bridges to de-
3 and oase oo:ehole uncer
termine the nature of
ion of the pronosed bore-
Wo. SX=-7220-C-93. The

ilroz2d bricdge and embankment

dentr of 20 feet into firnm

Undisturbed samples and standard pane-
traticon tests shall be taken alxe*natel; at
twe aid 2 helf
fifteen feet and every five feet

mxnimur
feet for the first
thereafter.

Laboratory tests shall be made on the samples as follows:

7.1 Railroad Bridege and Embankmen: Fcundatien

7.2

Classification tests such
coentent, gradatxcn, and A
made to confirm the field
On the basis of these tes
by the Engineer fcr tes

properties.

and consolidation tests.

Cooling Pcnd Like Foundation ar?

Thase tests wvil

as unit weight, moisture
tterbery limits shall be
classification of soils.
ts, sarplzs will be selascte?d
ng tc determine engineering
include shear strencth

£2illway Foundztion

Classification tests will
materials and ccafira the
tests will be made conly
eer,

be rezuired to identify the
fiald classifcaticons. Othar
t the direction of the Engin-

S$BS00115



Sieve analysis si.all be madz on s:zmples to cover ths
ranse of gracdations enzounteres. Relative dansity
tests on sclected samples shall bz mads in accerdznacs
with the current ASTI. Designation D-2049. Perreadbil-
ity teste shall be mele on sclecsteld samples of th:
sand corpecied to a dansity ezuzl to or creater than
70 percent relative densiiv.

7.4 Plant Area
The Contractor shall conduct tezts as necassary o
make foundation recormmzndations for the proposed
structures in the plant area. :

AZALYSIS 22D RE202T .

All information obtained from ths erplorztions and labcra-

tory

testing progran shall be ancl"zaa ani presented in

report forn. T“‘a report shall be considered the final

soils report and shall supersads the preliminary report

svinitteld earlier. Tae fznal rezport shall include, but

not necessarily be limite to the follering itenms:

8.1 Soil boring logs and sub surface profiles. This vould
1nc1u“° informaticn on grouni ater levels at the
tine of drill,

8.2 Results of .cil tasts.

8.3

Furnish the folleowing fourdation Design Criteria:
.

8.3.1 Allcwvacle beariny pressure of shallow szrez
foundations on the cempated plant £fill as a
f'anction of width for an allo"aolﬂ total so
tlement of 3/4 inch.

t-

8.3.2 Lateral earth pressure against structure wall
as a function of depth. The water table for
this should be for :ie maximum probable flocd
which is assumad :0 be at El. 632 feet and the
top of plant £ill at El. 634 feet. For normal
conditions, the ground water level should be
taken as El, 627 feet, the reservoir water sur-
face elevation.

8.3.3 Reconmended founiation typme for the reactor
building. The total secttlerent and maximun
dilferential settlement should be given.

8.3.4 PRecomrmended fouu_atlo. typ2 for th2 turhine

builéding ard fo* th *b*ne-gan rasor
foundations. The total settlement and rmaninun

differential sattlerant 3hould ze give=.

SBS00116



8.4

8.2.5 Reconmmended foundetion tvne for the guniliasrs
buildiny which is located bet.zen thie tuo 1:i™
actor buvildings. 1Its structure and foundation
will be separate from thos2 of the adjacent
thres buildings to alloe'r for possibile Ciffer-
en‘iel s:ttlement whica must, hoveve:, not be

lloved tc excecl 3/4 inchi. The total settile-

r2nt shiosuld he givea,

8.3.6 Diiferential scttlemonts between auxiliary
buildinz, reactor, and turkine buildings under
the loading concitions given,

Review the following items included in the prelirminzry
report:

8.4.1 PRecormended excavation slop2g in natural soils
anéd in plant fill.

8.4.2 Control of groundwater in excavations for the
reactor and turbine buildings.

8.4.3 Ccmnipzction reguirenents for the plant

(i) beneath structure, ard (ii) adiacent
structures.

8.4.4 Minimum depths of foctings in comracted scil for
frost protection o othar reasons.

SBS00117



- SUILIARY OF ESTI!IATID BD

AND SOIL SXIPLINGZ
OTEZ?> Thud PLALT

WO USCZIR ADDIUSUL KD, 2,

Borings

Cooling Poni Dikes
Sané Borrow Arc
Spillway Struct
Railrcad Bride

Railroad Embankment

Moisture Tests and Density Tests

190 sarmples

Strenath Tests (Triaxial)

Classification Tests

50 graclnc analysis, including
hi dr*‘e er awa"sxs viigre re-
guired

12 Atterberg Linits

Permeabilitv Tests

10 tests on sand compacted to
70 percent relative density

Relative Dencitv on Sand (Borro':)

10 tests

R T A N L R R e M T

b
watiet'S

7220~C~1

7 holes ¢ 25°

19 noles @ 10' (aerage!
6 holes @ 30

8 holes @ 4C°'

(3 arpear to be in
river)

1l hole @ 25"

5 speciments (3
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eJs

§X-7220-C~-4 Foundation Losding Sequenca
SK=7220-C-24 Prelininsry Site Plan Bore Hol2 Lzcation

Sequerce ¢f Vork

The construction will begin vith the Containment Building foundatinns
bui will be fcllowed in 2 veary short time with the other structures
nd all will ba broug“* up concurrently. Plant £ill will be brought

¢ concurrently wich structures.

Desicn Rexuirerents

The gross loads applied by the structures under normal conditiens are
shc.n on the d*awzﬁgs.

This exploration will coxszst of six (6). borings, one (1) of vhich
should extend to the bzdrock. The other borings should be made as
deep as nscessary to make possible a sﬁtls‘ac.o'v analysis of the
foun. 3ticn conditions for the plant. The six bar1ngs are lccateé en
Drawing S§X-7220-C-26.

In additicn to the evploraticn of the plant site, the con :a tor ghal
maxe very preliminary explorutions and testing to check th2 aveilznil-
ity and gqualizy of five (5) million cubic yards of £ill ratcr*a’ for
the cooling water pond dikes, plant f£fill, access dike, ete. It is in-

tended thac the material would be obtainea f£rom the cooling water peornéd

area which will ke e:xcavated to El. 6023'; therefore, the investicgaticn

would involve exnloration of that area and drilling of nine ()) shelio:
exploratory Qorings to El. 598' to cbtain representative bulk sarples

of the material for labcratory testing.

Contractor's Sucervision

Field and laboratory work should be carried out undor the direct super-
vision of a qualified soil enginear in the Contractcr's =mploy.

Drilling -- General

Borings shall be drilled with a rotary machine, eguipped with an hvéraul
ic feed capable cf securing satisfactcry samnles of the recuirel diare:-
ers to the regquired depths. All accessories for drillins such as cas-

ing, drill rods, piping, pumps and other materials or sunclies re:essa:g
for the contract and all mznpower required to supervise and perforn &h

drilling shall be furnished by the Contracior. Any eq"ioaent wvhich, «s
determined by the Engin@e » is unsatisfactory for perferring the con-
tract shall be renoved £rox the work site and replaced with satisfactory

eguipment. i

All equipment which the Contractor proposes to use in thz contract s
be modern ecuigment in good condition. All =~zrscnnel shall ke coTz

and exrerien ced in drilling and sawling woxk., Such equigmeat andé pa:-
sonnel shall D2 sudjact to approval by the Engineer.
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Bechtel Corperaiion

Inter-ofiice Memorandum

i To J. H. Blasingame Oste  November 10, 1969
: Subject Consuners Power Company From H. H. Burke
‘ Midland Plant Units 1 and 2
Job 7220-001 ot H&T - Soils
; Cooling Pond Dikes
: Copies to J. G. Thon A 50 Beale Street

- ———— - —

—— -

ABSA: 0800 (3.9

P. A. Mariinez
!;_L' Kulesza

We have reviewed the results of earthwork control tests performed
by W. H. Floud & Co. between October 6 and 24, 1969. We have also fur-
ther considered the question of excessive moisture content of £ill, which
was again raised by John Eden, in his letter to M. J. Mitchell darted
October 31, 1969.

Regarding the test data, we observe that in 6 out of 7 cases, the
moisture content of the fill was below the optimum; in 2 cases it was
lower than the minus 2 percent of optimum permitted by the specificztion
C-10. 1In earlier tests perforned by Michigan Testing Engineers, Inc.,
in 24 out of 48 tests the moisture content was also below the optimum,
including 10 cases of more than the allowed 2 percent below the optimum.
Thus, a considerable proportion of the tested materials {over half)
vas below the optimum moisture content. This seems to indicate that it is
quite practicable at this site to construct fill meeting the specified
moisture criteria.

Difficulty with moisture content of fill can be reduced by proper
selection of materials and by taking suitable precautions against excessive
wetting of soils by rainfall. As an example, the broadly graded sandy,
silty till characterized by a maximum dry density exceeding 130 pcf, can
be expected in its natural state to be at a suitable moisture content to
meet the specification for Zone | with a minimum of moisture-conditioning.
The subcontractor should consider scheduling his work so as to use this
type of soil under adverse atmospheric conditions, when he finds it
eifficult to meet the moisture criteria for Zcme 1 using the more clayey
soils possessing 2 higher natural moisture content. When the wetter soils
cannot be used in Zoue 1, they of course can still be used in Zone -
which does not have an upper limit on permissible moisture conteat other
than the requirement that rutting by 50-ton rubber-tired roller should not
exceed 6 inches.

SB300059



Mr. Blasingame -2~ November 10, 1369 |

In order to minimize the effect of rainfall, the borrow areas
should be sloped and drained to prevent the ponding of rain water, and
the dike construction surface should be sloped to drain as required by
the specification, and rolled by smooth-wheeled roller prior to expected
rainfall. These requirements are emphasized in the Design Report.

Regarding the quality of work produced by W. H. Flood & Co., we
observe that some of the dry density - moisture content curves get
further awvay from the zero voids line at increasiag moisture content.
This implies increased air content at increased moisture content, which is
contrary to what i{s normal. The actention of the labcratory should be drawn
to this, and the test points on the wet side of the optimum should be
repeated if such anomaly is indicated. In particular, the result of the
test performed on October 6, 1969 should not have been accepted.

Also, we recommend that the procedure employed by the laboratory to
determine the moisture content of fill should be reviewed to check {f the
material is being dried to constant weight and that tha met* is compati-
ble with ASTM Designation D-2216. Although the results pro. d by W. H.

Flood & Co. may be quite in order, a need for such a check . suggested
by the fact chat in as many as 7 out of 9 cases the moistv . 1teat
reported was belew the optimum, while earlier tests by Mi Testing
Engineers, Inc. showed only about half of the results at b . the optioum

wvater content,

HHB:RLK:ab _Harris H. Burke

SBZ00070



Wahl
Wicdner
AfL1Z4
Dreisbach
Moring
Castlcberry
Beenel
Halligan
Johnson

Ganguly

.
K.
S.
L.
W.
R.
P.
D.
T.

A.
Tel.CoTY
LL>=5021

bee:

Mo G.E. Dacly
Projfest 20 g2
CONUI03 PUTD CoonTY
1050 W, Pasmil Poad
Jrekeon, tilchiZ~su 45201

Dazar Mr. Rcelcy:

The purrose of
pralnzd prozTia has been
On Noveader 1o, 1978, wo

—— o ——

'Be_chtel Power Corporation

777 East Eisenhower Parkway
' Ann Arbor. Michigan

Mei Agaress PO Box 1000, Ann A

August 15,
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ddlzpd Units 1 end 2
Consurars Tower Corpany

Bochtel Job 7229

is DIZSIL GIT.PATO2 FUTLODNG
Biovel C o R.CLUSE
Fila: Coid/2.01
Raferances: 1)  BLC-0301 dated

11/16/78, P, Maotinzs
to G. Real

2) lesting lictao ef
Coacultants Mesting
o 5/10/73

3) lestins HNotes of
Concultants leuting
on 6/13 23d 6/12/79

4) eetiur Lotes of
Coneultania
Mesting on &/20/79,
Deaver, Colc.

5) Sw=mary of Presene
taticn to NEC dated
8/10/79

6) EIDC-3176 (talasype)

dated 8/12/79,
R.L. mmm to
J.F, !:wzcn

this lettor i3 to edviea you that the intent of tha

achioved, ond tha gurchairge can now be removed.
advised you in a letter (Refiremcza 1) of our

o Henbor of ins Qacalas Jraugs af Companied

SR 01564
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- Bechtel Power Corporation

CONSINERS PR, COPANT | August 15, 1979
BLC~ 8021

Pege 2

datent to cnomy out our esasultasts' recss—oadatien to prolozd ths

diccal genurotst bullding end equirznant foumdotions. Tho placc=cat of
gurch o3 ‘nrica 224 avound the diccal generator building was comdlets
dn Aptil 15,9, Tha cuccasr:a congicted of cand es chcva ia Drawisg
7220=C=1141 1:zu2d fer construction ca January 10, 1975.

During ths ms2tins with the eozsultznss”ca May 10, 1979 (Reforzezec 2),

the curclh=r~2 d=oth of 20 feat vas eensidared adeguase. It w23 Tocsomaended
by tha eun:-:ltanso that the gurcharpa ba maloteiaed ct that level foo
appro:d=otoly 6 additioncl wecks to ellos pradiction of leag=-tarm gsettlement.

In the £2=rt navt of Juno 1979, eddéiticzal {nstrursntatica wos dngtalled
to cbta’n picsice cettlemeat data and maasurczant of rabowmd. During a
mid-Jun2 crsting (Ralerenca 3), the ecasuliants coneludsd thet on tha
bacis ol ~vailcile dasa at thet ting, predietiom of futute sattlczant
could n:* ta i xa, cnd 4k wSs rogucsted that tha gestlazaat reacicss be
eoatince: s Lourove tha datz base.

Duzing o 7 Jum, 1979 maetins (R:fozenea 4), tho eonsulionts corsluded

thaet thz o0 .-%2 ezuld ba removad 4n Aupust, provided tist the cettlc—ent
tread eontis. - - LLY PTOPOY fiTaoroture corrscticzs hava bocn medae.

The teonoraiu . eoT-setion deviczs vere doveloped by tho stoff of CGoldbers=
Zoino~Dui=l2l:22 G /rrocdetes. Tha adequcey of the gurchargs prossama

bas been o cirincd Ly R.Be Peck, on2 of tha cozzultonts gt tha proceatatica
to tha N2C . = July 13, 1973, es fellcws (Ralerczes 5).

"Tha recults of the preload proscdurs hove beom
coavineins, The cbeesved pora pressures wera
smallcr thaa estuslly mmticipated, and they
digcipated rapidly. Eenca, primary ccasolidation
weo recorpliched quickly, and the curve of
sctticzent as a functica of the logasisim

of ti=2 becoma llooar ghortly after tha completicn
of placecent of the fill. ‘Therefore, it is
posoibla to foraczst the scttlcmeat that

would occur gt any futurs tiza by sizple axtra-
polaticn, on the ascu=zption thet tha surcharze
will rezadn 4n placo. Bven this &= unt of
gottlcmant vould be eecoptable. He.ever, tha
projceted cettlement datermined on this basis

19 en upper bound decsuse the surchorpge will

be recoved, ond tha rcal sattloments will
certainly ba s=aller,”

It wao R.D. Pock's julpamt that foregoing eircu=stances olininets any
uncertaintics cereamins tha cattlezsnt behavior of tha diesel geaerator
bulldicg roculting frea tha wnderslying elay fill.

-
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Pago 3

Bechtel Power Corporation
August 15, 1979 '

On Auzuct 2, 1979, copzultznsc R.B. Pack ed AJ. Readren, Jr. vere
providid vith tha latect precise cettlemnot dota and ealeulsaticar for
ectodlirking residuil gettli=znt. Oa fuzust 10 ead 13, 1979, A.7. Dendeen
eomcurscd, in 2 talsoplioas Coxvernatica, with Eoclhitel's f£4ndin~g thae the
rais of ezttlizant aag decreased to cush an cctent that for the lace

§ weeks thora has Laca eroentizlly no cattlezcat, ead that puliZeies

datz hava boca ebteincd ¢9 alley predisilon of loap-tamm getilesant by
extrajolsiins tha evallible gettlczent data, Caleulcsiens besed em
proceat dota indicate that the rosicual gcttlizent ovar a paried of

40 yeors due to gecendeyy conselidition of elay will La lezs thaa 1 inch.
A copy of this confirmation lectoy £rem the ecasultants will be providsd
&8 eoca ac it Lo rocoived. Becavse of tha fovorible gettlozant chiaszetar-
dotics of tia curchasze, the decism {rtent of sha 9547 1ia ragard to
prediction of leng-terr setilecmmt has bLean ast.

In conalizden, the pralesd cpzTation hag Baea sucsass A1y eerplasad.
Tha accptcnea erisaosia have besa et by providing g waliszlic rasicust
gcttlencut prodiesica, Stmustures, eccpsmaata, end usilisiag will ba
designsd to ceesimiage +ha lomg=toms gottlo=-as, Romaval ef gcurcizrse
vl coomzaca en Aust 15, 1679, Conctivistion hes bean Zustructed
&ccordingly (Raferanca 6),

Very touly yours,
P.A. Moxtines
Projcet Mzasger

AS/bm
8/15/1

ec: D.B, Mller
TeJ. Sulllven
B.W. Marsuglio
W. Bird
T.C. Cooke

SR.01566



C2NCMIE CONSTRUCTION COMPANY /0. BOX 500 / US. 31 & M43 /SOUTH HAVEN, MICHIGAN 49050 /(evs 37117

n W
May 17, 1974 DE@E;\?E
MAY 21 1974
:.cg“éoimngomnum BECI~iTEé.BP07\\éEZF!°C0RP-
Midland, Michigan 48640 3 Y ot T

Attention: Mr. E. E, Felton, Project Superintendent
Subject: Midland Project Contract
Gentlemen:

At the request of your jobsite personnel, consider this correspondence
our request for a meeting to discuss the problems that have been, and
are being, encountered with attempting to place Zone 1 fill on the sub-
Ject project

The difference in characteristics of the fill material, from that con
which our proposal was based necessitating the change in specification
as per Change Notice #6F, has resulted in the following:

1. Because of the finer gradation of the material, it has been nec-
essary to exert significantly more effort in order to get the mater-

ial within the specification requirement on moisture, resulting in
higher cost.

2. This also results in our not being able to place £ill on many days
becaure it is impossible to dry the material to the specification
requirement prior to receiving additional rainfall, resulting in
delay time on our equipment and personnel as well as schedule.

We feel a meeting could be significantly beneficial from both a schedule
and financial standpoint. Possibly samelhing can be done to initiate

@ more workable specification that will enable the job to progress

much more rapidly and econamically.

Because of the finer material encountered in the borrow area, we are
looking at a significant cost differential which cculd result in a
large claim if the present specification has to be adhered to. If the
moisture requirement can be relaxed, we feel that the required den-
sities can still be attained with a minimum of additional compactive
effort lessening the possible claim very significantly. It would also

“1;1: °u.;’ to RFK ; ,15511 to work,
o A i
gl R .
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C2FOMI2 CONSTRUCTION COMPANY /P.0. 80X 508 / U.S. 31 & M43 / SOUTH HAVEN, MICHIGAN 43090 / (61€) 637-1171

Bechtel Power Corporation
May 17, 1574
Page 2

resulting in an earlier completion date and thereby significantly
lessening the possible claim due to standby charges.
We feel that it would be beneficial to all parties concerned te hold
a meeting as soon as possible in order to come to an early solution to
our mutual problems.
We await your earliest reply.

Very truly yours,

CANONIE CONSTRUCTION COMPANY

A A

Jack McKane, Vice President
Earthmoving Division

JM: jkb

Road Building / Foundation Piling / Earth Moving / Caisson Drilling / Marine ConstructidR w0078

Ar Equal Opportunity Employer
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Leehlel Associ e i rolessionsl Corpot
Inter-olfice Memorangum
‘-—dffzzicn Buse .
Y T. Valenzano e July 2, 1974
J. Connolly
Subject From P. A. Martinez
Midland Plant Units 1 & 2
Job No. 7220 (o] Enginevring
Responsibility for Soils Work in
Copies lo Ficld Al Ann Arbor
File: 0294
M. M. Krout
E. Felton -
Z. Tucker
J. C. Hink

Today I met with C.

his understanding of
Midland Project.
various parties involved, as

A. Hunt of Consumers Power

1. Field Engincering under the Ficld Proje

prime responsibility for implementation
design in the areca of soils, as in all

sides waintaining their own records, Fie

vides Projcct Engineering with soil bor
comes available.

Field QC has the fesponsibility for rev
on all soil test data.
the Materials Testing Subcoutractor in

design specifications. Ficld QC mainta
soil test daca.

Project Engincering has the tésponsibil
Project Engincering also has th
Consumcrs Power Com
relating to soils.

Geotech provides duesign assistance to P
and through their representative in the
assistance to both Field
the vesponsibility for be
the soils work in both ¢

Engincering and QC.
ine copnizant of all phases of
npineering amnd construct ion.

Company to clarify

ct Engincer has
of the

other arcas. Be-

ing data as it be-

ivwing and passing

The soil ctest data is provided by
accordance wich the

ins a file of all

ity for design.

roject Engincering
ficld, provides
Ceotech has

Ic

the responsible parties for suils work on the
Following is my understanding of the roles of the
discusseéd with Chuck lunt:

enginceriag

ld Engincering pro-

¢ responsibilicy for keeping
pany informed about engineering matters

B=cH:
GEOT:




J. Allen, T. Valenzano, J. Connolly
July 2, 1974
Page 2

is their responsibility to be assured that the design

is properly interpreted, construction properly performed,
and the specified testing requirements properly implemented
and if they arc not satisf{ied, to advise appropriate manage-
ment personncl. Ceotechs other role is to provide timely
advice to both Fiel: Engineering and Project Enginecring
where design changes, or new design, may be nceded for any

L/tcason .

Please advise me if you disagrec with the above.

/}%ﬁ'\g@zgj

P. A. Martinez
Project Engineer

PAM/cd

SB800247
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Interoifice Viemoraacy

To 2. &. Mazsizez Cuie July 25, 1974

Suo.0c: J3b 7220 Xdlzad Projes: From G. &. TFelten
Structural Daockfill
Szeeificazicn 7220~C-211, Rev. O o Cancteucsica
LC3E-370

- o lddiie, Miehigaa

Y. ¥. Krout

*e e LOWES
J. C. Hiak

J. F. Newgen

Cx July 23, 1974, R. Grcte contacted D. Rixford for clarification ofF = = =—---
stTucturzl backfill requirements per Specificacioa 7220=C~-211, Sav. 0.

Tae follcowing discussicn coafizms tha: coaversation =ad ouclines how

tha field will proceed with ceastruction.

Tas struetural backfill material recuirad by Soceiliestioa 7220-C=-211,
wevision C, is required 2o be placed C.ily witlhiia tarce feet of tie
exterior wall of any plaat avea structuse. Thio wcaserizl is not re-
CLITCC under 3 Structuse. Seyond. the thres feut ilne and uwader Class -
SITucturss, Zome 2 materizl ay 95k compzction L. all thae is sequiscd.
Tils does nct prevent tae fiellTron placing the coicsionless matesial
Tequired by C-211 beycad tha three fee: line if we choose to do so.

.

<t would be permissabie to use the ecohesionlass materizl for all back-
£259

£i.l, however, it is not required.

~ Specification 7220-C-211 4is to be followed fo placiag 221 back3ilr
wathin three fcet of extarior walls of all plaat cr2a structures. 043
Tequiremant, however, does no: make all structursl backfill Q-Listad.
Caly backfill zzaiast Class 1 strucczurcs is "Q" Listed.

Cutstanding items requiriag project engincering action ara as follows:
1. Dzaving SX-C-355 whick is referenced ia Scetion 7.0

of Specification 7220-C-21i has not beea transzisied
to the ficld.

2. Respzonse to BCLE=-319 is required. (Letter traas=zitied
6/5/74.)

(30 Lbanb b compe e st ot I ATt arhes wrh aterrec—
‘ to W@»O&Mﬂ ¥odLfiad7or 952 of ASTM 1557,
Mathod

SB500243
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?. A. Martinez -2 - July 25, 1974

Plezse reply by July 31, 1974 1if you have any questions om the
above. We have been attempting to resolve this matter for many

months and hope this letter serves that end.
= :F: <7 /46222::
Ay

EIF/RAG/al

SBS00244



4 Bechtel Associates Professional Corporation

Inter-office Memorandum

To S. 5. Afifi Date 22 July 1974

Subiect  Midland Nuclear Plant From — CEgENEIvEe C k.
Job 7220

Trip Report ot Geotechnical Services

Copeste J. H. Allen At Ann Arbor - E
J. Church
E. Felton
P. A. Martinez
1310,3120

This transmits my trip report to the above job site July 15-19,

1974.
/} &4 {:.oyclé.«
J 0. Wanzeck
JOW:lab
Attachment

R P —
i P O T T T ey —— S g LdER e o an - —
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o Bechtel Associa..s Professional Corporaticn

Inter-office Memorandum

( e a e Osie 22 March 1974
Subject crocedures for Dry Density Tests From S. S. Afifi
Job 7220
Of  Geotechnical Services
Copiesto J, E. Allen At Ann Arbor - E
1320,3410

Bob Rixford asked me to prepare a simple procedure for tuaning dry
density tests since there is no ASTM Standard suitable for the QA
tests to be run shortly at Midland.

Samples will de extracted from the in situ soil using Shelby tubes.
Representative samples four- to six-inches long should be cut evenly
with suitable equipment. The cut should be uniform and square. The
cut portion should be extruded carefully, using a jack with diameter
equal to inside diameter of the Shelby tube. The extrusion should
be vertical. Assuming that the sample is not deformed, the inside
diameter of the Shelby tubs will be adeguate to express the sample

( diameter, Then, the overall volume of the sample can be computed
from the sample cross-sectisnal area and an average of four height
measurements. The wet density is the ratio between the overall
weight of the extruded sample and the overall volume as calculated,
The dry density is the ratio between the weight after oven drying
for 24 hours at 105°C and the overall volume as calculated.

Extreme care is required in handling these samples between the
boring location and the laboratory. Extrusion and weight and
height measurements should be made by a qualified technician
under the supervision of an engineer. Weight should be measured
to the nearest 0.1 gm and dimensions should be measured to the
nearest 0.0l inch.

We will be happy to discuss this procedure further with you at
your convenience.

. ,44,4( ‘séé‘J/Eﬂbéi;
S. S. Afif1
SSA:mbh

P

SB800284
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Is made To extend the slurry trencn to intercept such a limited sand lens.

Such verification would conclusively prove or gisprove the nasd Tc extens the
slurry truncn to that desth througn tha very denso till, which has provan to
te very diflicult to uxcavate. Similar conaitions exist in the arse cf bore-

‘holes C-112 and C-120, where cne-foot-thick S$and layers were Indicatog at |-

ang 16-focT dapths respectively, the material atove belrig a til!, and on this
basis a siurry trench was rFequestad by the Fiels In that area.

I 2150 suggestec That a turther Soring should ca put dJown to the east
of the geep sanc degcsit centervy on woring C-122, vecause the nearest eastarly
Coring was terminited at a deptn of 23 feet, anc cic not reach the level of
tottom of sana at 43 foot gepth In borencle C-122 nor trne level of the apparent
sanc layer at 23 foot depth In oorenole C-121.

The Flslg arawing presentiy sncws horencle C-|22 terminating in sand at
43 foot deptn. Olck Karl stateg that Iimpervious soil pelow tne sana was In
fact reachsq and the ¢rawing wlll pe corrected to show this.

dorancle Crilling

A new moblle arili purchasag Oy The eartnwork subcentracror, Canonie
Construction Co. arrived a few days earlier. It is a very goce macning, em-
ploying a ncllow stem duger through which it Is possi™ie to take stancarg
penetration tests and to odvtain 2-inch Sheldy tube samoles without withgrawing
The continucus auger, which acts as casing.

The guile rod for the standars penetration test hammer permits a free
fall of more than 30 inches, ang | discussec with Dick Xarl and with the ariller
the need for great cars to ensure a consistent 30-inch drop. The 2riller
was aware of this requirement.

Sorenocles were being put down for the cetermination of soil concitions
In the arca of the pipellna from the emergency coolling water raservcir, which
is a Class | structurs with respact fo selsmic design. These torings. were
In locations requestad by P & !, anc were Intenced TO determine tne depth anc
gensity of scssitle sand. | acvisec the Fleld that it Is sufficient to terni-
nate these uorings when The harg clay tlil is reached and that there is no
neec To centinue them to reach the lower-lying sandy till, as was done on
Several earlier boreholes in this serles.

Strandary penetration test resuits obtained to determine the density of
sand in glke foundation areas were raviewed. Tne tests were made using the
eariler arill rig and were limited to near ground surface since casing coulc
NOT D8 used with that machine. It was agreed with Dick Karl that furtner
TesTs will oe made using the new machine In areas whera sand was ingicateg.

| suggested standard penetration tests at 23 foot intervals throughout the
sand deposlit,

| recommenged that the locations of the new borehcles, presently snown
only on prefiles, should also te plotted in plan view in order to facilitate
review Corehcles performed during the earller site Investigation socuic
be Included on the profiles. Cick Kar| intends to sort cut many such things
On ‘rainy cays when he Is lass oCcupied with earthwork control.

‘olle s = o
._ujbéﬁlﬁuabg -
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| referred to the requirements cof the Juiiign Report and my recommendations
mace during carlier visits that a log of 1ne soil conditions encountered in the
dike Inspaction trench shoulc be kept for record purposes. The dike profile
drawings showing the horeholes are sultabie for this. Dlick Karl intencs to make
such a log from his notes, but | empnasized tha' it should pe done cefore the
trench is dackfilled, so tnat tha dascriptions of the soll cenciticns can ce
checked back in tne fle!d. | again suggested that a2 comprenhensive photograpnic
record ow mept of concgltions enccuntered In the trench.

Sand In 3otTom of Pond

A borehoie pu® down In the area of the emergency cocling water reservoir
terminateg art the |imit of arilling equipment at o3 feet without reaching the
bottom of a saad deposit. Tnis discovery ralses a fear that pockets of sand
may exist in the cocling pond area connecting with the Jdeep aquifer, which so
tar was telleves to de contfined Dy the glacial till. |f uncorrected, such a
condition could lead To unacceptable water losses. Sealing of the sand will
be necesse If It is found to connect with an aquifer. Canonie wiil be asked
tc provice edaitional drilling equipment tc permit a greater cepth of Jrilling,
and new borencles wiil de put down to define *the Jepth and the horizontal exten*
cf tnis particular sand deposit.

| alscussed with Jonn Ecen what measures can be taxen to 'nvestigate Tne
possible occurrunce of sard pockets in varlious arsas of the 850-acre pong
connecting with an agquifer. John delleves that the most practical way Is To
treat tne pond bottom with 3 sealing compound such as Soil Sealer I3 manu-
factured by S. S. 13 Sales Co. of Phoerix, Arizona. The compound couid e
added to tne water during initlal #illlnz of Tne pond. Possibliiity of criss-
crossing the portion cf Tmpend wnich will not be excavated to el. é15 with
backhoe Trenches suppiemented Dy berencles was also discucsed. John Ecen
estimatec that a 12-foot decp ftrench wculd cosT about 5! per |inear foct.
Un this basis, Tne ftota: ccst of trencning over (J0C-foot 3rigd may ve acout
$250,00C, wnich woula pe similar to cost ot borings on a 50-foot gria, as-
suming 6 toc 8 probe borings per cay at the current price of $300 per day which
is being paid tc Canonie for the arill rig. The cost of torings on a 10C-foot
grid may de about §75,00C. Consiceration could be given to using g2opnysical
survey methods, in conjunction with Doreholes, to investigate occurrence of
sand.

Fii! Compaction Control

Results of tests were examined In connection with the Fieic's reguest
to broaden the moisture control limits requirec by the specification for
Contract C-10. The average dry density In 20 tests on Zone | was $5.7 per-
cent of magimum, and the average dry density in 27 tests on Zone 2 was 95.0
percent. In || out of 20 cases In Zone | and in 12 out of 27 cases in Zone
2, the density was below the minimum average )¢ 95 percent required in ac-
cordance with the Design Peport. In a number of cases "hese lcw values were
associated with molsture ccntant aither dry or wet of the specifliad limits.

SOARGTo
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{ In view of the marginal compaction bdelng achleved In the flold (average
only just over 95 percant), | told John £4en and Clck Karl that there is no
justiticarion for relaxation of the moisture limits: On The contrary, there
is a nee¢ for rore effort Tc ensure sultable placement molsture content of
the f111 Tto faocilitate proper compaction. John Eden felt that It may be Im-
possible to ensure the specitied moisture |imlts ang at the same time to com-
plete the f1il scheculec for The remainger of this year.

| pointed out that the flelc density test reperts still do not glve
information regarcing the rol ler type, nurcer of passes and layer thicaness.
Jonn £den stated that the tnickness of layurs Is & to € Incheswhen a sheais-
foot roller is used. | told John that we sti |l hava not received specifica-
tions of the actual rollers used Dy Canonie, which we were asked TO 3pprave.

Field LavoraTory

W. H. Floow & Co. of Kalamazoo, Mich. have now taken over the fluld-test-
ing. They havo Two technicians and a2 small trailer stationed next to the
Bechtel field oftice. The fraller s weil equipped, exceptthar | thought the
tloor not sufficiently solld for ~empaction tesvs. An annex is to be ilt,
and will include a base for compaction equipment.

Qutlet Structure

Flve lengths of the 48-inch plpe In the downstream section cf the conlult
have been placed on concrete bedding. anc concrete at the end wall was being
constructad. As was anticipated, the axcavation revsaled very dense, sandy,
siity tili. The outlet channel betwgen the structure and the river was exca-
vatec except fcr a plug at river's edge. The material through whicn tne channel
oasses is thu very gense $+111, exceoT near the river bJank where sanuy. clayey
sil1t was encountersd. Jonn Eden Goes nct plan to protect tne excavated slopes
with gravel and riprap this yaar.

According to Olck Karl, grace pelow the slab art tne outlet cf The conauiT
«as overexcavated oDy some two taet, and the materlial was replaced witn concrete.

It is planneu to backfill over the downstream portion of the congult at
least to ground level this year, and then to move an existing road serving the
County Farm which now passes over tne location of tne upstream part of the
condult. Excavation for The upstream part will not De commenced until that
time.

8ridge Construction

Casing for the pile bents on the west slce of the river wis beina driven.
Fill was teing pushed into the river from the west bank To form a piatform for
plie construction.

The plle casing Is reguired to penatrato two feet Into glacial till o
cut ctf seepace from The overlying sand ana gravel so that the cast-in-place
plles can be ouilt in the ovy. .Becsase the bridge was mov. -~ south of tha ear-
|ler poslition whera the subsol! at the bLant locations was investigated oy
boreholes. the ti1| elevaticn of the present lccatlons Is unknown. High

-~
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resistance to driving may be due fo either densue gravel or Till. The design
‘reauires the plies To penetrate To el. 562 and at least ten feet into the till,
whichever Is lower. | recommended +hat the drill rig should be used to tina
the leve! of the t111 at all the bent locations.

Sealling of Cil well

The Fleld informea that the abandoned ol well which was acclgentally
dlscovered witnin the cooling pond area was sealea by wow. The well gpparently
was 1500 feet deep and the sealing took I§ weeks.

Plant Access Road

The plant access road south of the plant Ils on a curve in oruer that the
¢lke should bypass the channel of Hullock Creen. However, Tne brine pond to
tne west of 3ullock Cresk Is now abandcned and being packfilled. Conseauently,
consideration could be given YO moving the tullock Creek waanne! to the wesT,
so that tne dike anc he access road could run on a north-soutn {ina, eliminating
the presently shown curve.

Jrainea Triaxial Tests on Zone 1A

| reminded the field That it will pe reguired to verify the sffective
angle ot triction of The Zone IA materizl (broaaly gradec sandy ti11) pefore
it can be used in the porticn of dike between The wesT end of plant #1111 arg
tullock Creek, where a 2 norizontal to | vertical ouTer sicpe is snown On
drawinzs. A 50-pound sarple of tnhe till from The area proposed 3§ bOrrow
tor this material should U< sent to 3 labgratory capatle of accurately perfcrm-
ing this test. The desinan assumes that Tne comeactey cone |A material will
have an effoctive angle of friction of at least 35 gegrees.

Rallroag Embankment

The railroac embanwment on the east side of the river has Ceen comp leted.
The slopes are grasseu anc the structure presents a 3ood¢ 3ppearanca.

R.L. Kulesza
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4 Inter-office Memorandum

Yo J. H. Blasingame Oate October 28, 1969
Subject Lonsumers Power Company From H. H. Burke
Midland Plant Units | & 2
Job 7220-001 ot H&T
Copies to J. C. Thon - 50 Beale St.

P. A. Martinez

Enclosed is Rick Kulesza's report on site visit on October 7 and 8, 19€9.
The following points particularly merit your attention:

i« Slurry Trench

The siurry trench in the plant fill area over ¢ length of about SO
feet had a width of as much as |5 feet, apparent!y caused by caving anc
inadequate siurry. Such a large width of slurry trench would be unaccept-
abie under the retaining dikes because of inevitable major subsidence
of dike fill. It is important that the slurry should Save the proper
consistency at all times. Strict control is essential, and the subcon-
tractor should be required to correct the situation immediateiy after
deficiency of the slurry is discovered. I|f blasting causes the caving
of excavation, then it swould not be permitted.

Also, we suggest that greater effort is warranted in +he determin-
ation of the need fur extending the slurry trench through the very dense
till, in cases where thin lenses of sand were indicated at depth only
on the basis of driller's judgment. Such cases are quoted in the site
visit r srt. The occurrence »nd perviousness of the sand should bs veri-
fied by sampling any testing, before it is decided to extend the siurry
tresch to intercept deep sand lenses. |+ is possible that such further
tesving may show that the sand contains silt and is not really pervious,
or that the sand lens is fully confined so that water iosses in it are
minimal. In such cases, it would be unnecessary to extend the siurry
trench through the dense till, and some harg excavation would be avoided.

2. Qike Inspection Trench

The inspection +rench should be fully logged for record purposes
before it is backfilled. The requirement for sucn logging i3 included
in the Design Report, and was repeated by Rick Kulesza during his previous
site visits.

3. Sand in Bottom of Pond

The dis~overy of sand ox?onding to a depth of at least 63 feet in
the emergency.cooling pond area raises a serious concern that sand deposits

- SB-00078

B Tl SR 0D iy v ik S SO



— -

may exist in the pond area cornecting with a deep aquifer. In such case,
it would be necessary to seal the pond bottom to prevent major seepage
losses. Both horizontal and vertical extent of this particular sand
deposit should be determined by further boreholes.

We suggest that the possibility of occurrence in the pond area of
sand deposits connecting with a deep aquifer should be thoroughiy explored.
Please acvise if you wish us to prepare an exploration program, which we
would do in cooperation with H & T's Geology Section. Surface trenching,
boreholes and geophysical survey method would be considered.

Earthwork Control

Examination of earthwork control test results disclosed that in
the majority of cases the moisture content of Zone | fill was outside
the specified Iimits. The average fill density for Zones | and 2 only
barely meets the required compacticn standard. Consequently, there is
no justification for relaxing the moisture Iimits given in the specifi-
cation, and John Eden's request to this effect should be denied. In fact,
the subcontractor must be compelled to pay greater attention to the mois~-
fure content requirements to ensure adequate compaction of the fill.

Piant Access Road

Since Dow Chemical's brine pond is being backfiiled, consideration
could be given fo relocating the east to north bend in Bullock Creek
channel to the northwest of its present position. The dike carrying the
plant access road could then run on a north to south line, eliminating
the present curve shown in this dike which protrudes into the cooling
pond. This would require arrangements with Dow Chemical since the relo-
cated bend in Bullock Creek would infringe on land associated with Dow's
abandcned brine pond.

94&\@.‘31.-8%4’::/0 O
Harris H. Burke ’ .’9 :
HHB:RK: ja
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Bechtel Power Corporation

<

o - . Interoffice Memorandum
John Church D= September 11, 1573
Job 7220 Midland Project fom Tom Buchanan
Compaction Characteristics .

of Site Soils ot Construction Geotechnical

A Midland, Michigan

Basically there are four fanilies of soils on the site, as follows:

1) SAND (Fine Sands & Silty Fine Sands) - Occurs widely over

" . the site, but is mostly shallow, overlying clay.

2) SILT (Silts & Clayey Silts) - Was encountered mostly near
Sasse Road south of Stewart Road, is shallow and overlies
clay. ‘

3) CLAY (Clays & Silty Clays) - Exists almost everywhere over
the site but is covered in most places by a veneer of sand
or silt.

L) MIXTURE - (sand-silt-clay) - Exists mostly in and near the
north end of the emergency cooling pond.

Table 1 lists the compaction curves used to date.

Figure 1 shows the plot of the peaks of all curves at each Maximum Dry
Density (MDD) and Optimum Moisture Contemt (OIC). The figure shows an
individual trend for each family which is shown in a different color.
All four families merge at an MDD of 122 pef and an OMC of 11%.

The mixture fazily curve goes upward in dry density, from the merge
point, paralleling the curve of 1003 saturaticn. The percent passing
#200 sieve decreases as the maxirum dry density increases, until only
L2% passes #200 sieve for the soil having the highes: maximun dry
density so far obtained.

The sand family curve, from tie point of merging, drops steeply downward
in maxisum dry density, while diverging awsy frcm the curve of 100%
saturation. The maxizun dry density decreases from 122 pef to 105 pef
as the pexcent passing #200 sieve decreases from 29% to less than 5%,
The 105 pef value ls near the maxirun relative demsity by dry method
for the clean sand of 10L.6 pef. Compaction curves for the four tested
clean sands exhibit two peaks. Each MDD - QIC point shown is for the
Jarger peak which is also farthest toward the right.

The clay family curve, from the point of merging, drops in MDD parallel .
to the curve of 100% saturation to a value of 103.9 pef for the pink clay,

vhich is the most plastic clay yet emcountered oz the site. The MDD
apparently decreases with increasing plasticity and/or clay fractio..

SRE00.472
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The silt family curve, froz the point of merging, falls between the
the sand fanmily curve and the clay fazily curve.

The most nearly pure clay and the most nearly pure sand have the
lowest MDD's in their respective fa=ilies, while the sand-sili-clay
mixture -:ith about LO% passing the #200 sieve has the highest !MDD.
" A pure sand has many voids between grazins, resulting in a relafively
low MDD, vhile for a silty sand the silt grains filil zany wvoids be-
tveen the sand grains, resulting in a higher MDD. A properly pro-
portioned sand-silt-clay mixture has a still higher MDD decause the \;,
clay particles occupy spaces between silt grains which in tum occupy O
the spaces between sand grains.

\
2

Zone 1A material belongs to the mixtwe family. The materials on
vhich test COL-11, COD-8, COL-7, and COD-1 were performed, will
probably pass the specification for Zone 14, after relevant tests
results are finished. In addition, all the material in the silt
family, in the clay family, and in the mixture fanily pass :
specifications for Zone 1, since the 60% specification on #200 sieve
has been relaxed. Even sample COL-9 in the rand fanily passes for
Zone 1 material. Therefore, Zocne 1 materizl is plentiful on the site.
There have been no problems in designating material for Zome 1 fill.

7~
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COL-9

COL-11
COL~12
COL~13
COL-14

TABLE 1 LIST OF COMPACTION CURVES

IESCRIPTI 3

Light Brown Fine Sand

Gray Brown Fine Sandy Silty Clay
Light Brown Silt

Brown Fine Sand (Dune)

Light Brown Fine Sandy Silty Clay

Pink Brown Silty Clay

Light Brown Coarse to Fine Sand
Gray Brown Silty Clay

Brown Slightly Clayey Silt
Pink Slightly Silty Clay

Brown & Gray Mottled Silty Clay
Brown Clayey Silty Sand

Brown & Gray Mottled Silty Clay
Brown Clayey Silty Fine Sand
Brown Very Silty Clay

Brown Silty Fine Sand

Brown Silty Clayey Fine Sand
Brown Slightly Silty Fine Sand
Gray Brown Fine Sand

Gray Fine Sand

#® Jot Plotted on Figure 1

k

EEEEEEEE EE?

105.8
122.5
17.4
105.0

12L.7
1 10.'4
120.7
122.0
121.1
103.9
13.7
128.2

119.7
128.0
118.9

. 122.0

1”-5
11.2
108.7

107.6

SR800.474

or SITT=
12.0 L
11.8 80
12.7 9L
14.6 3
10.3 sy
16.4 96
1.2 1
1.2 T
1.2 96
20.5 9L
9.4 L3
12.2 -
9.1 L -
14.2 -
10.3 29
7.4 L2
12.6 18
12.9 6
12.3 1
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On March 26, 1774, A sampling and teating propran for nddlt{ona\‘;*«;;ﬁ}{;;t:‘32?
rolature and denally checks was started ymler the mipervinlon of 'i;)t ,i?'
a Ceotech roprerentative as requented by cupincerion to tenpond o Ne s

to HCR 26. Dellling and aampl Inp was started March 26, 1974 and
completed on April 3, 1974, laboratory test!np was completed
April 11, 1974, The Lests were ecomplled and nince 5 percent
compact fon values fell helow 95 percent, NCR B was Inftiated.

The data pertlinent to HCT 88 in conncction with the existing
{111 in the werat plant dike, north plant dive, and northeast
plant dike are dlzcuneed herein. The frtent of this report is
to asnist enpliueering in evaluating and documenting NCR 88.

A total of 5% bariups were drilled ia the west plant dike,
north plant dike, and northeast plant dike. These borings
penctrated Zene 1 material and Zone 2 material as indicated
on Figure 1 by solid symbois and epen symbols, respestively.

Boring ground surface elevation, coordinates and depth are
shown in Table 1.

Fron thesr hovines, a total of 356 Shelbvy tube samples were
taken. The samples were cut in the laboratory to lengths of
about & inches resulting in a total ef approxiamtely 6451
specimens snitalle for testing (338 in the north plant dike,

€3 in the west plant dike, and 60 in the northecast plant dike).
Another BA specimens were not considered snitable for testing
because of tube damage or er-essive stone content, as indicated
in the remarks columns of the tables in the attached Appendix

A, vhich contains a tabulation of laboratory test data. Appendix
B contains laboratory data worksheets.

Moisture determinaticns were made according to ASTH Designaticn
D 2216, denaity determination ace.rding to Chapter 1, page 37 of
Earth Manual, U.S. Department of "nterior.

Test Resultn

Figures 2 and J show plots of percent Reehtel modifled compaction
(MIC) verann depth for the borinps wherein percent compaction
below 25 perreant vere encountered. Test tenults vhieh were Jjudged
uynaceeptable hy the eoils enplneer on the Job were not included

{n the e plots.  These were results frem samples vhich came from
the sand draln (Zone 3 material), contained stones, or were
dinturbed. In the easc of aand drafn or erxeesslve rock, it was

Judged that aawplea volame meanurementn were lnncenrate. Sece
remarks, enlurn, Append Lx A
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Fipute 2 rontalne data vhere the
percent was clther above 94 percent or
neor the #“urface Gt!-?&r-2¥y-ond-4y-89
percent and 75 pereant, when occurzing
shown in Figure 2, in consldered accep
betwaen 24 percent and 95 percent {s n
siderinn the Accuracy ranpe {nherent |
procedures used In practleal s0il mech
data were wot a part of A teend of red
{111, as can be scen frem Figure 2. T
further the lines of averape percent ¢
which shows that the degree of compact
percent *aluye. Averaginng of soil prop
depth ranpr which dovs not centain siy,
commonly accepted tool excercis~d by so
all data betveen 95 percent and 946 per

the Intent of 95 percent BMC compaction

discussed.

Data near the surface fell withia the
reconditioning will he required sefore

(only 23 cases:JH}AP&rGFb-}}r-en&-fs-Ev-NFE+

compacticn shonld Increase after re
the 50-ton roller equiiment.

Filpure 3 shoun Plots where occasional
than %4 percent were encountered. The
percent compaction line and tne ave
These same horinps are tndicated wi
ameunt %o 10 borings.

All the aboave 10 cases
95 percent compaction. The values bhel
the form of uplkes ia the Pe
Further, they tepresent one value betw
per 3000 cubte yards for notthease dik
plant dike, 43350 cuble yards 4in nerth
at scattered locations as can be scén

Furthermors, lines of average percent
percent cempaction above 95 percnet (F
propercin: vary withian a large range,
determined by the average pertinent pr
maximum or the ahsolute minimun,

It ean, therelare, be concluded that ¢t

maets the intent of a 95 percent degre
Hodilied Bucheal Methed., .

rercent compact lon helow 9%

the samples taken were
Ov)z Data hetween 94 grnz& NPD & 21, & NED)
n the Infrequent manner
table. 1he dilference
ot signilicant when con-
n sampliong and testing
anles,  Furthermore, these
welne denstty within the
hiz {s substantlate”’
ompaction (Figure 2),
fon was above the 95
ertice, within a reasonable
nilicant scatter {s a
{l= enpincers. Therefcere,
cent arc considered within
and will not be furtler

zone where removal and
placement of new £111

pethe denree of (TB24 NPD & TB21,2 N&T

conditioning and passage of

percent compoction less
plous alse shew the 95

rage pereent compactien, line,
th a hexagen on Figure 1 and

in Figure 3 were between 90 percen: and

o7 35 percent ozcurred in '

rcent compaction versus depth correlation.

een 90 percent and 95 percent
e, 32097 cub .¢c vards for west
plant dike. These occurred
{rom hexasins in Figure 1.

conpaction for the holes show
Irure 1). Fxcept when soll
the soll behavier 19 more
operty than by che ahsolute

he In-plare 111 tested
e ol compaction by the
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- <ohn Eden o — Novempers, 1969
Consumers Power Company . .:°: o { .
Swect  gidland Plant Units 1 & 2 —|-o#fem J. H. Blasingame
cob No. 7220 £522¢ -
Cocling Pond Earthwork —QOt . & Industrial Div.
Tiles: 0515, C-0515, c-lofplone | | |
Copeso M. J. Mitchell/K. O. Taylor w/a a 50 Beale/Sth Floor
3. B. Burke wo/a
R. Xulesza wo/a

R. 4. Collins wl/a
B. H. Randolph wl/a

Attached for your action and record is a copy of R. Xulesza's site
visit notes of October 7 and 8, 1969.

The fo.lowing points are particularly drawn to your attention for
correction:

1. Slurry Treach

The slurry trench in the plant £fill area over a length of adout 30
feet had a width of as much as 15 feet, apparently causeé by
caving and inadequate slurry. Such a large width of slurry treach
would be unacceptable under the retaining dikes because of inevi-
table major subsidence of dike £ill. It is important that thz
slurry should have the proper consistency at all times. Strics
control is essential, and the subcontractor shoulé be required

to correct the situation immediately after daficiency of the
slurry is discovered. If blasting causes the caving of excavation,
then it should not be permitted.

Also, we suggest that greater effort is warrented in the detarmi-
nation of the need for extending the slurry trench tarough the vexy
dense ti.il, in cases where thin lenses of sand were indicated

at depth only on the basis of driller's judgement. Such casss

are quoted in the site visit report. The occurrence and pervious-
nass of the sand should be verified by sampling and testing,
before it is decided to axtend the slurry trench to intercept

deep sand lenses. It is possible that such further testing may
show that the sand contains silt and is not really ious, or
that the sand lens is fully confined so that water losses in it
are minimal. In such cases, it would be unnecessary to extend

the slurry trench through the dense till, and some hard excavatiocn
would be aveoided.

rRECHV!p
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Bechtei Corpciaicn

cohn Eden Page No. 2 November 6, 1569

J.xe Insmection Trench

The inspection trench should be fully logged for recoré purposes
before it is backfilled. The recuirement for such logging is
includec in the Design Report, and was repeated by Rick Xulesza
cduring nhis previous site visits.

Earthwork Control

Examination of earthwork control test results disclosed that in
tie majority of cases the moisture content of Zone 1 fill was
outsicde the specified limits. The average fill density for

Zones 1 and 2 only barely meets the reguired compaction standard.
Conseguently, there is no justification for relaxing the muisture
linits given in the specification. In fact, the subcontracter
must be compelled to pay greater attention to the moisture con-
tent requirements to ensure adequate compaction of the £ill.

37‘;79424§L:;¢Af1
J. HE. Blasingaze
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Bechtel Corporation

Inter-office Memorandum

Date
Decemiler 4, 1969
s=pany From 3. wink
o vower & Industrial =ngin,
work=5ite Visit
= 50 Beals Street - 9%th Fl,

acember 4, 1963, R, Fulesza and J, #ink

ad Ycbsite to provide a progress revisw,
iit, of earthwork operations to date, The
mrary of this visit:

-onsuners
held at the Tield office »urszuant to

2c under subcontract 7227=C-19., The
2 in attendanea:

6Co Te 2Ron Nerchtel Constr,
0 2, Tarl Sechtel Tonstr.
NCo Re Tulesza Sachtel Tngin,

J. Tink Bechtel Inein,

-~ wore Jdizcussai:

3 between Zalloon and Sand Tone Tests,

3 between the two tasts aave “Yeen noted on

act to the sane compactive effort, Results
scne tests average about 5% hisgher than

irg balloon test., J. Zden Yelieves possible
error when balloon tests are made by only
lloon equipment possibly rises and thus

2st results, Early testing program by
asting was bhased on halloon tests; however,
ing has been advised to make only 3and cone
tl.e present, J. Tden pronosaed to revise

st results by adding 5% factor to reflect
" results from balloon tasts, Tulesza
ainst applying such a correction to the
a~ords, since the results could not %“e

r validity of the correction.

7200564
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b)

c)

d)

e)

-2-

Increasing Meisture Content Above Ontimum

Discussed placing wetter maLerial, Consuzers is
concerned abcuf lack of suitable Zone 1 borrow material
to be available in spring. ve revieved curves-thz.e
is a sharp drowff past the cptimum moisture content.
It was agreed .o allow Canonic to nlace wetter

(= 5% atove optirmum) Zorne 1 material as Zone 2 mater-
ial; Pield will control cocrpaction and make tests.,

I1f satisfactorv results, w2 will »nrobably approve as
an excaption to the spacification, J. Tden noted
that Canonie would probably aaree to extra corpactive
effort at no cost to 2echtcl to be allowed to use the
wettar material.

Pin Rao Size Variance

R. Kulesza explained rio ran nroblem = in areas of high
fetch, we need stones of 12" (100%) size; specs say
8"=12" avaerage and Janoni' is furnishiag mainly 8" size,
J. Eden exnlained chat susnlier apnarently not interested
in providing larger stone; alsoc, C, ''eader noted that
off-loading of larzar stone fre~ Harges can ot e done
using existing belt convevor. M\lso apoears that rip
rap submitted sy Canonie neets sn2cs, Lnaginecring will
study wnere tie present siza stone can o2 usad, and
also consicler addinc an adilitional zon2 for arzas vhers
fetcn is greatest, Alaso, will investisate reducing

rip rav olanket thickaess if econo—~ical.

Slurrv Trenca

acntonita not setting up zromerlv, Canonie i3 starting/
stoopine tais oneration = 70 concert:? affor:t to com=
plete, Uden thinks mineral content of soil might be
causing problexms., Slurry trench between T'I 3&10 haa
been completed and backfill placed. Slurry crench
along diagonal in northwest cornor of plant will be
started shortly.

Sand Pocketa in Pond

Reviewed deep sand npockets to = 67' notad in emergency
cocling pond, Boring #210A verified clav underlying
this pocket, Kulesza noted Loring only 3' into clav -
should Le more like 10', TfNowever, it was concluded

that there is no apparent connection hetween the sand
pocket and the underlying deep aquifer below, R, Kulesza
discussed our proposal to investigate f~r nossible 4rains
into the aquifer by placing monitoring system adjacent

:
* -
.3
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to relatively shallow wells listel in our well summary.
Also, Kulesza noted that gradation of sand {n boring
€210A showed 50,.2% passing #20N sieve, and that this
naterial is comparable to Zone 1 material; therefore,
“h. s sand pocket is relatively impervious and anpears
to Se no problexs.

£) Collactor Crain

.‘cader jquestioned need €for collector drain on north
side of plant f£ill; also if necessarv, sucgested
possitle use of pervious concrete pine (withcut
openings) in lieu of ‘he Zone 4 matarial, Tngineering
to review,

g) Placing Sand ‘taterial

‘‘eader asked abnut using vertical section %o place
Zone 3 material in plant site. P“robably difficult to
compact, particularly where excavations will amnroach
20 feet deap. Engineerine will review,

leviewed Tartiiork Tes“ins and Socumentation

Teviewad soils testing racords with 7, Varl. Due to re-
duced fiald activits, there has hHeen little change from
earlier reviaus of ta2st recnrds, Locations of compaction
tasts are nos plotted on dila drawings to assure adequate
coverage over all the dike arcas, 2, “ulesza sugoested
summarizing test result information on the same sheet,

2. RKarl has also plotted 30il nrofilos of the comnleted
inspection trencih.

R. Kulesza reviewed sieve analviis rethod used hv Pleod
Testing., TIlood has erroneously used dry sieve analysis,

In general, although no formal 0OC documentation has been
introduced to date, testing program annears adequate,

Railroad Bridce Piling

A3 of December 3, 1969, fifty nine of sixty one piles of
the east abutment have been drilled/driven to tip ele=
vation 562. Rebar cages were being placed and concrete
poured. The renaining two piles nf this abutment and
about one~half of piles in Bents 3«6 and the west abute
ment have been delayed by cobbles at elevation 575-577;
casings have been crirmped. J. Bden is planning to use
Small Charge to dislodge cobbles. G. Oja indicated

some cobbles wers being surfaced with drllling auger,
This problem does not appear as serious as first described,

£ 3300058
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as =,
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" site = some work was being done on the

@ found water standinc in pile casings
because casing shells have not been

1 to intercept.wsater beari=; strata,

4 J. Eden that wator standing in
t2ned till and would decrease skin
“ile and soil, J. rden was advises
eper, pump out and dry drilled holes,
nated material, an? ¢o pi.ce concrete
‘e after completing drilling of piles,
:ed a test pile on one of these piles
ikin friction is achieved.

operations severly violates permit

el widening is far from comolete and yet
'd embankrent will oroceed shcrtly,

. #ill in river for bridee niling work,

ximum sloma of 2%, therefore, temnorary
V. area ? alavatinn 695 will rejuire
n planne?,

. with Clan cuntinuing 22 spur north
ma 7,

{1l be qone Yy 1973; ns need to relo-
7% on lest Loundary Probably will not
-2yeil, 1979, "ight need to divert
nroperty.

ly to start wess diversion ditch -
this work rending resolution of
-

lether we need sleeve for radwaste
:lat structure.

- ACruss brine nond on west side. This
)cating brine lines to a more Jirect

2ast corner of brine »ond 7 to date,
- in north east corner. Ancears doubtful
§-work will reach the south east

15300087
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Boring 731 no lcnger needs to be sealed sin<ce it is
outside of the diagonal cut off wall, %Yo work has
been done to try to find remaining borings not
sealed,

Apparently more topsoil stripoing than earlier anti-
cipated - less storage volume lost to svoil oneration,

J. Eden thinks there still is problem over who will
rermove County Parm structures, = should send copy of
notes directing removal by Subcontractor.

Should insure that circ water drain line clear of
ARPA-J. Cdan wants to use ARPA for field office.

J. C. Hink

- 3T000US
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Bechtel Associates Professional Corporation

Inter-office Memorandum

BEBC- 2047

J. F. Nevgen O January 13, 1978

Midland Plant Unics 1 & 2 From R. L. Castleberry LA
mgn:in Building of Engineering RE CZIVa
Foundation Settlement

Investigation At Azn Arbor
File: 0274, ©-1700, C-2600

. L. Blue w/o

2. E. Mayer w/o

P. A. Martinez w/o e

JANIE137]

T POV

dCs 7222

D

i)
-

Attached for your use is a copy of a report ou the above subject

which was prepared by the Geotechinical Services department.

It is Project Engineerings understanding that this completes our

participaticn i the subject investigaticn.

GAT/sg
Attachment

S3:00710



BECETEL ASSCCIATES PROFESSIONAL CORPORATION
MIDLAND PLANT UNITS 1 & 2
JOB 7220

ADMINISTRATION BUILDING
‘ - FOUNDATION SETTLEMENTS
; - ALONG COLUMN LINE 0.4

: UP Prepared by:
Liy GEOTECENICAL SERVICES
-4? M \ December, 1977.

g - 33700711
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Early iz Septecber, 1977, we were requested by project engineering to
assist in reviewing conditions surrounding footing settlements during
construction of the Midlazd Project Administration Building. The founda-
tion location plam for this building is ahmm‘ in Figure 1. The affected

foundatians are those along Coluzn Line 0.4.

The following data are presented to enable comstructicn and ecgineering

4n evaluaring the settlement of these footings.

BACKGROTTD

The original ground at\:hc Midland site was at approximately Clevation 608
{n the vicinicy of the administration building. After ground surface prep-
araticz, plant a:u £11] wvas puad to approxizately Elevatiocn 634. Ao
excavation vas later made to about n.m:.an 610 to accormodate coustruc™
rion of the steax tumnel. Figure 2 shows a cross-secticm of the tunsel
and the approxizate excavation scheze. After comstruction of the tunnel,
the wast side of the tunnel excavation wvas backfilled to approxizate
Elevation 620 to comstruct the frundatinns alemg Qolm Line 0.4 of the
adninistration building. After foundation condtruction, the remainder of

the excavation was backfilled with sand to grade as shown in Figure 2.

Durizg the early part of Septecber, Geotech was made aware of settledents

along the Colucmn Lize 0.'6. The settlement data are given in Table 1.

| FIELD OSSERVATIONS © . ST ITLL v - o

o mg..r_b. v.-" af s-v_nr 19-23 1977. unnl siu tcvim vere ua -

by uu.n«m msmc:m. ard canch pcnoud ‘nnu took phu ln!ou'

s W OB MRS ey Py O S BT . o WeaBins S8 WS 8 .6 - See EDTY o SEe Eieee © MmEN Se.0e -~ = . -
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and after the removal of the subject footings.

Upon removal of Coluzn PA 0.4, {t was noted that the soil under aad
adjacent to it was soft. This was confirmed by pushing a 3/6"’-;«1
bar with little effort approxiunately two feer into the ground by walking
on the soil and soting its spengy characteristics, and by pushiag of a

shovel with little efforet.

Tests uhn at :ha: time in and adjacn: to u 0.4 included moisture con~
tent, densicy, and unconfined cospuutoa. thu. tests also were taken

at Columa LN 0.4. ' AR e st

After these field observations, it was decided that two borings should be

taken to further evaluate the conditions along Columm Line 0.4.

At that time, Bechtel Construction's decision was that all affected footings

be Temoved.

BORINGS

On Septesber 27 and 28, 1977, two test b-odn;s,\nn completed at footings
L3 0.4 and ET 0.4. At footing 13 0.4, standard pemetration tests (sPT)
and shelby tubes (ST) were eaken. At footing HT 0.4, standard penetration

tests vere taken.

Borings included visual ircpection and description of solls, Qp tests
(compressive streng... - " g3ii by the pncket penetToeter pethod) and aay

visual observations of w.rer conditicns (loss or gain).

.
- W A e o= 9 NPT A ST

$3°00713
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Samples for proctor testing were also taken as shovn in log of holas,

LA, LS, and ETA.

The boriag logs are shown on Figures 3 through 7.

TESTING PROGRAM

Shelby tubes taken from Boring LY were subcitted to U. S. Testing
Laboratory for unconfined compressive tests.

Samples taken at foundations PA 0.4 and 12 0.4 vere also taken by U. S.
Testing personzel and wmeonfined comprestion tests vere gade. Results of

testing are givea in Table 2.

It wvas also decided to ™m Proctor tests ou the samples taken qls.:nctly
under and adjaceant :o footings in ordar to determine the standard to be
used in calculatizg the in situ percent compaction. These results are

found in Figures 8, 9, and 10.

The Proctor curve in Figure 8 vas used to calculate the in situ percent
compaction usiag the in situ dry demsity daca reported by the Field. This
{nformation is cocpared ia Figure 3 with the percent compaction previously
reported. This m:;soa shows that the perceat compaction was in all

cases lowar than that previcusly determined.

1s order to illustrate the effect of & reduced percent compaction om the
strength of n‘tl. the data of California Jearing patio (CIR) tests previously
made on three identical sczples of the Midland soils are presented in Figure

11. The sazples were cocpacted at three levels of compaction effort, wvhich

, 33500714
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resulted in compactive energies of 56,000 !t-lblft’. 20,000 it-lb/!:’_. and

" 12,400 !:-Ib/!ts, respectively. It is seen that the pressure values for
a penetration of 0.1‘" at the maximm dry density reduced from 94.5 psi to
S psi by reducing the compactive emergy from 56,000 fe-1b/fe’ to 12,400

z:—n/::’.

CoLLUSIOoN _

.Based on available data the material under and uljac-n't to the subject
footings, (Elevation 618-622) had muuanz' bearing capacity to suppert
the fouzdatiocas.

The backfilled other than the soil in question (below §13) appears adequate

and this conmclusion is supported by SPT borings and compression tests.

33500715
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Administration Building
Anchor Bolts for Col. Line 0.4
Top Bolt Elev. 634" - 2-1/2"
Per Mvg. %01, Rev. 1, Sec. D

The Columms and Crade fean
For Cclumn Lize 0.4 Shows
Settlement Per As Built

Llevations Taken 8-23-77

x
% Column Elevation s«::;cr:n: (£2)
3 ?a 634.10 0.1
: L 8 634.03 0.7
! LY 634.01 0.20
- Ly 634.05 0.16
| £ 634.02 0.19
1 633.93 0.28
3 $33.93 0.28
B, 633.92 0.29

adsmamsn e 410 - ol aadend. MM [ ARy .-nwu.-oub.'

:
*
\
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MIDLAND UNITS 1 & 2
: ADMINISTRATION BUTLDING EXCAVATION
'g. mémmnm COMPRPSSTON TRSTS
‘ E‘vl{ Sample Location n:::::“ .mc‘”“;::.::: — l:::i::'::i:. :::‘.’::‘ Remarks
. 1hs Per Sq Fr Lba Per Sq Ft
\ 1 PA - .0A 622.0 730 I 20.0
: 2 . PA- .0 621.0 487 420 20.0
o A PA - .04 ' 612.0 1984 1709 . 6.7
; B PA - .04 611.0 633 546 ‘ 20.0
%f
: 3 - 04 $22.0 | 9.4 788 12.0
B N~ .04 621.0 2081 ' 1792 5.0
sT-1 Boring Lﬁ 617.5 | 4241 . 3633 10.3
ST-2 poring IH ' 615.5 ' 2145 1849 20.0
sT-3 Boring LN 603.0 5945 5123 9.1
ST-4 Boring IN 597.5 ny 2704 26,0
ST-5 poring LN ses.c 7 . 2428 20.0
' i

© evevsamed b 2166-66(72) #81/3 x 5,14 x 1/2 x Uncontined Comp
I : Grroneth



—d

b il -

81..00. &€

.o'..b;‘t"bw: . )".‘;::..J;VJ-:.;-‘;u.&:l.\ls..‘\j:.'-‘-‘ s s A'M';:. i o s bl u“uﬂW‘ PR ——
1
o
]
Figure 1
FOUNDATION LOCATION PLAN
N —<E ADMINTSTRATION BUTLDING
L MIDLAND NUCLEAR UNITS 1 & 2
Hy e . ¥a Ke Ly o . Ny Pa
]
q:.'.’.‘.ﬁ‘.‘.‘.‘.‘:.‘: - gt = . W Ih— 1F Wil | |} IR I ; byl ---.l_l__.__. 0.9
3 . \
i 106" | 50_2‘
¥ .: o
* . N
Bt i ‘ '
]
® :{ ' 1 1 : E i
o [
! ' ' ¥
1
I ‘
' |
1 --—F‘ - —-Hp - 3 - 4] - —t{H—" {E— - -t -+
: ¥
s l‘ i 1 '
w| 1
.. :‘ : . | ] | i :
* | "
-~ "
1 |
: - g—-— -1 fr --—u—-——--—-q—--rl——- 0.4
|
: L—o-- --------- 4 P e Wi .- ——— '-.--- ------ d-o—-----——j- ---—--i
| _10'-0"
??‘-u‘? e z : ; . ~ SEag . ".‘s;.-'l A
‘3,%&%{1 2 ¥ . ~ Al ¥ N é:;.w\'}";‘_’:r:. e
" MR ' v | et
Fo | BREE: - ol
3 Erch e S I Pl L
R Rt



o Greidwe BV O

r

Gtaiﬁﬁng

P .

EL. 634

Jene W R

.
-‘M’ Ben .ot coon A > chade 9" ¥ -
3 -

Figure 2

NPT .
P TR L — Y

TUNNTL

eL. 622 .
EL. 620

12t

l"lll]llnnllul"u'l vie
‘o g 8o

ORIGIHAL PLANT FILL oY ; ; :




- s

. .
U SRR NPT S N ot W St SN

ot

e A A rl.. -e, A EY aw, . -
BORING LOG MID LAND NUCLEAR PLANT| 7220 | 1 =) | L
/ ~
- e [“ - | aeeeswmares (ASBLE F S0E et il s aneme
ADMIHSTRATION BLoG, |Appror. 2 & oF Feorwg { Of-Ln C —
| yreey Teemenatee wemase manE Ame weoas enh HI8 SvaReuanea (| ceen (Pv] ~——rrrT]
1 /z7/77 |8/29/7' wereToniliBeL b emE-S50 S 43.5
: . Saaevesy | Y ) {ENEE AT AL P E e Sy TS OF 4o sewe - e A BUTTR AN, SRS maTaw BEPTR Ay, THE &F seen
; — | 18 C22.0 | (SEE Mir&3 Col)
4: ...;.‘. ‘.'.".“ BA DS LEFT 18 SBLRI Baa nleen Ye LeSsaw oV
., /40%/ 18 Now & | JERR, 8. a/vanNS
eel31d|35] g 2 | reneTRATION
3 E . 3 E B &E LOws ! - wTwe -
LM AT asavaren| § & . one o wares cavers.
. be it .x. tgq l H WATES Saveew
s. HHN s E: + s % i s I asaaves or
- il ® . BERAS, &Y
HHHHHERES R H -
4 F - = 1“&# ;_o
A 8] == = “1.5' GAeY GAA 8.5, &7
:;ngi |'S 25-27.5" Sawey '“‘5': W, . cnswc. oA/ LL
P.ﬂ'z 29 o |- ’7_”‘3 Te U;’“ rt:. .o-v , L% rﬁ’l;:ﬂ;
- o MEQIVM Msﬂf-'rnuno (cL LR ’
zsilS' o1 35 i vi-2s.5" Brewmsd Gaky (n:.a))nd;-'t.':?‘f";;
E.f' SiLs L2| 37 1/3 ¢ k"
L
o~ Frter— » SULHAT WATE
- 2 10| = | == 2’ carce eusu( Sxurruas) -
¢ ?—"1 . /...J‘ WCREAZE IN SAND ConTRIST :f:.’ ek AT
E i3/5'c81 28 170 155" 1"sreme vS8O DEWITT:
T f ) LARING CO M
; ", F‘n; (0| == | = | | — 'y Pouws Arg 1#:
: - NG TAPZ TO
i @ E VS 102 37 77 176178 | SeAL TVELS
: o - 3 n Sreva SAYED 33 Sax
. 1 : N b !.' accqm:’ 1N SAND ClmPLaT /1 Qpc 457 TS
. i CTIENEAVE] Z 70 | . po a4 2855278 MEDIvAM PLnzriciry :?’.4_3*,-
: \ . .0, ot -
' l 572 |0 | = |=— | = | N 27.3°3)7 3AND SCAM Ziaesc? M3gpaesTrS
; ! ::.i"s"az' 76 12 T |s 010 Fe L7 (P00N B EL L0FARTUSE [Wagur 45712
. ; h' —s - ..' - /] -
. NESTI2 |18 == | = | = |=— |§8s.c glz"‘? 7o ,'?,-’D,U:",‘.',. ) GRET STIPR e 1) @3 ~TuSE
‘ } 27 R =E YY) /e =/ BENT BADLY
. S E‘S‘/i"“i 2 (2 |9 |7 iR "-;”Z’u‘:?:“é“'"g‘ IR Fe@przasTS
{ o h’m““?m‘#@‘—-— 850-37Zm | helaztas = o
.3 Q | y ’ -__' =y 'm H 5 21 d']NO .’ T'-
: 538’28 70 TN ZT =93, SILTT $427.
r I . e e 51 [ Zo. oy s S amio, vEny saben 1 THeR @A
2 "‘ ' ivv ‘t:, :‘;::{ 38.5'- yg’tuvl’dddwn.) 8?""373;
: 255 a.tL‘:Lrv-. ot Lo s BT - : H3gerans s

ToriL LErTN=&L3 5"
EL Borra*578.5

tla Qp* hiTSE

HNe@p=Tu!
Pusied BASIL

M No@p=nNa

ENova)| Recos
ABouT L TEF

ha-"g 1o Qp
(SAND)

VIATER LEVEL
S o' AFTER
CASIIG PULLE

0LE BAcCLFI.
ITN SoiL 2=

MPLETION
e o TIR——————
- . LR .- ‘0';’4’”/3’7’,?47‘[.‘4‘ 4 a’—“. L”
18erey ’
- - I~ A
e et - e S ——— A — i




-l ate.

s

. —

W FPigure &4 .

o0 2O, Imanr e, mons w®
o0
n PuauT 7220 | /= | | Lna
BORING LOG MIoLANG PV CLEA o | &
Ceecaimares o —
/ Lw
-;ONM'SfHﬂ’”” 8i0a. < NM,’”“‘:“ T eTe e [Svsseunuent ) seen (=] '0'}07""
T T B 2=
hs)r1l8/28/7 .smaurwésuaﬁm.i CME S:s'a ........{:- e e
P ey . § v} § T [t |(seg noe L)
) -av:
L e \M JErny B. GIVENS
”7,,' MNONE
THEA R R B4 $ : -
HIHAEE ' e o 19 PR i waves Sarwew.
Eigizsig é! - wavaren | ¥ i H PR asseres o
HAHEHE R : ig: —
selziclziel il o= x
i s 2% 2 —
R FLETHE Lz TR [FIE Favs At .;‘ml;:::?‘o
p — CLty /
. P P L1095 BS‘ ‘.2’ =S ComPACTED ol ”‘("‘:
= i ToraL DEArN= 5’ Font CompacTIe
&i. BorToM= LI7 rasr FRert
' 2.5-5" A2

comainee 'T
wiry Vel
SAmpPLE Fro*

Kors Lwe

Hors BACKFILE
] R wimryd S/l
At AETEN CoMILET

FErER TO
BoAir) & Losr

" FoRM2A
INPD, CorErs.
Sorb PAOFIE

-
-
e
-
B
-
-
-t
-
-
-
-
B
-
-
-
B
-
B
3
-
B
R
-
-
-
o
B
-
=
ot
.
-4
B
K
-
B
B
R
-
-
4
A
-
R
R
-~
-
-
q
B
-
B
-
R
-
B
B
-
B

- " e " HormisTiATION Bl 6. Loa




. W Figure
roRIaY |/ »e., |smaar on, SR
BOR'NG LOG MIDLANY NOCLEAR PLIWT | 2220 | [o ) Luva
e TSP esmaves W PRRE ORI 8 amome
ADMmunsrAATION 8LDG. | 2! WEST omr Lia 30° —
[eaane TR Ty wand ane LasaL oL 818 [Svasouansapw]eeen (P Votecoocee |
5k28/r7| 9/ 3/s7 SinareTon(Pssior) cmE-550 | 5 s’

enes seqRvesy T w0

BAPTRIE. RGeS Batew (BRETR S, TO® ¢ segn

saaasBasebbasanihasshhbsasshassabhassassnnanhassanbansalbassshsssslains

CORE SRR IR A S (S TER OF §a e pe: ’
l ! 422 |(sEE HoeE 4w )
- .—-ﬂn'----ﬂ'.o. SR e LEAPT a BBl Pla./wAmaTw MAGAa® 8Y
/A NoNE JEARY 8. &IVENS
THHAE PENETRATION
§§§;Ei:§ i; sLows |, T q
HEHEHBI » 1 - = cvern =
; HHDOHES Y 9 1S i g amasagves o
3' 5} SR ;: s ! ! i e v
pE n w22
9.5 Ful 0 &8 3Awe BATTFRL A":Auc.cn 7o
l!,z_s 28] o= | c—| =] - ' % AT'!'.?'?- T COMPACTRE S 7 S, Toox sues
&L Barrerr= &1 ComplerIon
T&Esr FRomM

2.8'-5"awo
comawisn T
wWairN Svek
SAMPLE FRzH
Hoel Lwai |

Hor & Brcemnis
wiry Jeie t
APTER CompLEr
REFER TO
BoRir 6 LO& i
Lo FOA Merz
IMEC, c:mvcun-'
NG So/t
PRo=/LE

s man»

B S MY SREE WY & MR Teaes

te.

AoM 1enSTRART I8 8LOG. -




.“apwat

l — e o e, lemaar ne, |(wona e 1

oy P BON‘NG LOG MIQLANY HWIZLEAR puanr|rzzo | |~/ Hy

’ i “'.. m.... E LT e

: AoM it STRATI00 8LDG. (AT & oF FooTw/& C04-Hr S0° _

_’ ey — . BARE Ane w888, Twoas sevs vl ean 4 BT e B0 -
8/28 |3/28 Sweicrow(RBELDRY) CME 550 €| — | —— | S0’
anE SRARTesy "”. |asee sess —— N e @F &8 ceme Y A S Lo XA L CEr Tt g —arew WAPTE] S TP 8¢ saus

— | 10 63/ |(se&g WNeTES cot. ‘.
mamman u-;;‘ n... TRAMmEe LAFT in weLa Bah. I B T MeasR av)
160® /18 ‘ NONE EARY 8. GIVENS |
AR PENETRATION

: HHHHHH :

e s ME1BS M nave v 4 Fe SIS AR SAASEETEA TR -l e sl

’ - HEIR AR i Waves savess,

s go|slsiei®]2F |53 & &1 5 i H emacaqres oF

: i' :E :1§ : E: H ! N pes—

1_‘ S A s : ¢3! : :

- C =118 SeTY 32 TAN S AvaER Teo
: . (BAcrmitl )(}7?;?4) 2.5 seT easmc
E - #un.uo w 4"
- TAr conE APLED
' ' . qir vsimb AL
4 ' 4’ * ea sunATime KL E
’ /9.6 Lo n
.5'07 2 |3 ] /":":’I: " T [ ‘Gac YI3N ¥/ Qp 2.5 TIE
ir72 T re g
s s e BB T Wik BT, (42 gpn 0.8 T
7 73 TACE 1 R S S RS IN |W30,24.85T T8
> - (Plaasy, «1rTe& GA4/EL, VERY ST/ FE e
%s!l.5'1.0 ° 1l Nl Te WA, MEDIVM PLAS ricirr sl ‘-Wp‘ 485Trse
a Cew) ‘
XA T A 23.2 INCAGASE 1N TANO courwru.q’. 3rsE

? L’u/.s' ME Lez 5 | s N T TT

) 29| 2% e | /& |/ TTs~%7 Sanoey cady ST PeQpr 38T

: w - SAONM  VERY STIRE 5,'.‘?'5/ e LAY Cewnr)

1 1 Hn..’( - /uur e Car f My akraie YA 00N

| | N

: RITVENIT AL 70 |13 | /5 3~ ':-f;:”l.t GAZYISNSASWN, SEAMS 79n (Ner'E, T

; L Samet,

. . /)
%5500 /0 | 2 4w M + 38.5=47 STIAF 80,175 7.
L 4 ‘ (BALACIIG V2
y g Snmey)
TIENCEN 7% AR R {
. ’, f,:’,‘ :pngro:
. ¢
%218 /8 /1] 1 /b PANEAST L R A 5 (1 A :
‘y M v Q
. g0 7l 158! ~ i 's::rlcv ‘:7’:':10:54, fuz’:"- v oo Mo fpilan
‘ . j 1Al (SM) '
- ; TOrAL DEPTH=S0 -
4 : P ' WATEAR LEVE
. b, DANLIN &' TE
: Yo 7.1 A=R
. PANLING Cir
g PLETEE 707
s c ) CAs i AE~
: 3 MIVED,
§= - ”‘“ ““Q’”c
: : W aon AR
i : ComprLeMCH
L -~ -
oo s e moemes: & o0 ADritt1 STRATION BLDG. o
— >

o e canh aaa o0

P ey
N —
P T TN,




-t ate e o

v

VPllw s rum s s i ver smuis

’ S

D S "5- R TR T R

‘ .W '-‘Lt‘ .

- [ lsn. »e |smaay ne, - . 1‘
BQF‘NG LOG m}lma NUCLEAA PANT 7220 | (=) | Hra |
v \ ,.......o‘n ” ?-; " .-u:’m:oou. e amem.
TH OF HoL P c—
APH’”," rgﬂﬂoa}...a.‘ 76. /’ - ”“ a8 ARe maee. e :“o eveanswssani*v]lswcn "y s “-v-,
e S L aBmrLares  ae -
,9/;5/77 9/28/7 SinéLeTorsALEL PR(FHE’."?O 5 : /4.5
TR OF 44 s - s m® €. e Tw AN, SR Owee ..u'.. ’e BEETR] Ty TOT OF seun
ead Peasvess PV N 4own aeae —/lo - 6 3, ("‘ //‘LE ”r )
Eu .No..‘/oﬂ.o“"... e “‘;J;:;‘Em“-" e o L .'dsz 8‘ ‘ I Vﬂ‘, s
T i.! évs i . PENETRATION ¢ | —
FHHHEH I Y 11 Sy
i :: 2% ! l' 4 . .
- 3 1 O/~ i8' FTANO BACKFIL (s avees 7o
3 1‘ . o 14.8"; To0 £
34 | | anx samrie
447 ¢ : PR COMANCTIL
‘% . @ar Fronr
:-‘_1" a . Lf-/":'
CI18.5 Gy =7E3 e 0 & BALKALL
F“ 3’ 3" = | [ =] = y ‘1,” 37 = /< COMPAGCTED Curt Y Hvr‘u Sorc
nad TorAe OEPTH=/4.57 ARTER CoAPLs

BoAing &o&
N For

MONE INFQD,
CoNCEANIN &
Son. PRoFiLE

=
-
R
R
-
e
-
-
=
-
e
B
-
-
B
o
-
-t
-
|
.
-
B
-
B
-
-
E
K<
-4
-
-
-
-
-
R
E
.
-
E
4
B
-
E
4
i
<
B
B
E
-
E
B
L
R

B & ST SEREET aF 5 SRELe T Tuas)

oo o0 .. .- -';}aﬂwdrﬂonou Fw6, 7 Hra
1088 i @ Sab b _w—

- ————

- — Y —— L ——

o ——— e — oy —



rrep——— i S L

- -

el B
v

Ve B -

owe Gmige « o B

.
e L

nrY DENSITY (pef)

LOCATION: Adrinistration Buildi=gn

cnmei: PA-N.A
SAPLE: BiP 298

7229771 iy

. Jr
",‘ S B,
.. ;. .
LAd R Y
i - —
v .-
i 4 tee oy,
ST e der
¢ =
-

ne 262

| 7.7 € M- -~f.£‘
RP 269 ; 97. mq??*;J
ne 270
ne 273

Ya(zax) = _ | :
Wo = Correspondiag optizum water content |- &

Y4(f) = Fiald dry densicy
Vof = c.:r.‘-nuu.u f4eld coisture contenZ




. o » 2 ,
e e S At . e & o W i s s R e Wi & b W

-a-i‘"ﬂ-. -

-
e N

Pry Denaity (ncf)

Fisure "

MDISTURE COUTET 2.
LOCATION: Administration Suilding
coLme: LI-0.4 .
SAPLE: BRP-299

Jos: 7220-001




LOCATION:
- coLmai:
SAIPLE:
JOB:

132
130

. ndy §
126
124

P— s -t 1 W e A - ——— . — — - PR e - r--ﬁ.\-‘.”n).‘.‘..t!‘-"‘ - R o o
- acngne s 4 % : - .
. . :

. - 4 ¥ - . i R e T L
- dosa v u’ R e - . . . e — kL »d ...‘.

33200727

s
—



¥ %

\.EN_‘ON.' 2—- H ' W r {. v

OM .

GEOTEC \
ANN
e T . UTIO :

—— SR TACTINFO| WAY BT

MGR |

Ao Aegop  BEEEE

|~
o
S —

SB<N2390



FINDING 0. 3

POCI SC-1.05 Rev, 9 - Activity Test 2.2c9 ctates: “Fi.id density
tests resulting in 105 and over of maxioum leboratory gcnsity of
proctors and/or relstive densities, retested.”™ 7This is s witness
point. Contrary to this reqguire=ent SC-1.05-180 was signed off
for activity 2.2a% on 6/9/83 - 6/13/80 as NA scoped for 6/9/80

h 6/13/80 and test 6182 taken 6/3/80 and test 6164 taken
6/5/80 had 108.1 and 106.5 percent reletive density respectively.
The Compacted Fill Density Test Report containing test 6/82 end
6/84 was signed off by responsible OC engineer 6/11/80.

INVESTIGATION

- Ae. Thare is na requiresent in the specification. for retest at .
more than 105%. .

is iten was Incorporated in the QCI at client QA m:utm.'
based on a 50.54(f) response commitment to this affect.

C. The QCI requirsment was overruled by the GecTech persomnel
instructing U. S. Testing persannel that retests will not be
required. This review was conducted on all tests subsequent
to the Rev. 8 of QCI SC-105 froa the period of December 3, 1979,

D. The CeoTech ergineer is reput=2 i have given hie direction to
U. S. Dtesting under the euthority o€ Paregreph €.3.5 of Spec.
C-211, which ssys that all soils work slall be performed uncer
the direction of & quulified soils engls ver. ¢

3

RECOMMENDED SOLUTION

The recosmended sclution for this item is for GC to implement the existing
quality program. That is, when a test is recorded with greater than

105% of the theorstical, s retest will be performed. QC will not

Or spprove the U. S. Testing Report that identifies a test of 105 ow

greater.

CAR will be issued for corrective sction. NCR 3041 has been issued to
document areas where retests were not performed. .

ADDITIONAL ACTION |
Since this requirement is not a spec. requirement, a retest that results
in 105 or greater would allow acceptance of the u'.-u without further test.

. ] @ g
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FINDING NO. 2
140 dated }/2/80 for the rirst shift, Ares ngv indicetes
en at elevation 626.5, Contrary to this, Compacted Fill

t for 6083 indicetes elevetion 627.5.

that there was an error in the elevation recorded
F.E.R. by GeoTech indicates

Daily sheet by g.C. and

£l1. 626.5 for ‘elevation. Refe density test 46083 was failing. The
area was rework /4/80, by density #6086,
also st elevstion . ded minimum density requirements,
and clears #6083.

';
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FINDING NOD. 3

Daily Soil Placement Report for C-1.02-140 deted 12/31/79, forst shift,
Ares "A", indicates coordinates South 5035 to 5056. Contrary to this, it
only indicates the width to be 8 feet.

For Ares "B™, the Esst coordinstes 255 to 295 does not correspond with the
length of 36 feet.

Area "C" has Cast coordinste 295 to 335. Contrary to this, a length of
36 fest L8 given.

For Ares "D" South coordinates are given as 5165 to 5185, Contrary to
this, the width indicsted is only 12 fest. East coordinatzs are 345 to
390, but the length indiceted is only 32 feet.

For Ares "E", South coordinates are 5140 to 5156. Contrary to this, the
width is given as 12 feet. East coordinates are 330 to 390, Contrery to
this, the length is given as 58 fest.

NVESTICAT

Sketches end locations of backfill operations, required by Inestruction #5

on daily sheets, indicetes the spproximste work aress. These are showing
excavated areas, which are often irregular in shape. The le and

width data recorded is used to calculate quantities of fill pleced as opposed
to extent of excavations.

/
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FINDING NOD. &

Daily Soil Plecement Report cated 12/31/79 first shift, OCIR No. C-).02-)4
for Ares “"A" indicstes two 1ifts were pleced and only one series of 8 pass:
observed. Area "D indicates two 1ifts placed and only one series of B

Pesses was observed for two pieces of equipment. Ares "€ sane 8 ores "D
above .

Daily Placement Soil Report deted 1/4/80 for the first shift for OCIR No's
C-1.02-140, for sres "C" indicetes four 1ifts placed and only one observed
for B passes. Ares "D" same ss ares “C" above. Canmot tell which 1ift was
cbserved. Not all 1ifts were observed frr coepection.

]'N[STIQT!Q

Instructions for #8 on the daily sheet seys check the method used to corpac
80il end the number of passes required. Thet has been followed on all dail
soil reports. The instructions ssy nothing sbout recording thet inforsetior
per lift of material Placed. This was not the intent of the requirement.
All 1ifts placed have complied with the data indicated in #8,
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LINDING NO. 3

The Daily Soil Placement Reports do not indicate what elevation the

plecement be ot and what the final elevation of the placement was
at the end of esch shirt.

INVESTIGATION

Block 9 of the daily Soil Placement Report indicetes the 111t thickness
with start and finish slevation of ssch 1ift. The finish elevation

on the last 1ift place is the finish elevetion of placesant »fter
compection,

All packages (40) reviewed show no deficiencies in this sres.

PRE[ Vi) TR
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FINDING NO. 6
C-1.02 has not been signed off by Level Il in s timely sanner.

9-1.01-110 scoped 8/2/79 - B/4/79 is through.

C~1.02<163 scoped 6/9/80 - 6/14/80 have not been signed off by
e Level !l.

8. mauycnu.u-{;nﬁm.umwum-n
by & Lavel I1. The daily soil test reports include the detalil
ealoulations and dats of the tests and sre supplessental to the IR,

C. Parsgeaph 0.9 of PSP G-6 indicates that the OC Enginesr confires
his scoeptance of the sctivities described in the OCI by initial
and dating the appropriatas u’r-o" blocks in the inspection record.
Paragraph 8.10 of the sume PSP indicates that completeness end

scceptance of the recorded dets is accomplished by e Level 11 in
u\.u-uuuu:_..

0. Mumuw.!m Lroment written for & timely revies of
the deta by » L1, z:uqumuu-u soil plecement
reports being reviewed the Level 11 Civil GC y the
u. S. tuW, Field Denaity Report Test sesults are also reviewsd
and » of f by the corresponding subcontrect OC Cnglineer, Level II.

SRPARY i
The spparent lack of timeliness of & Level I review of this da
does not appear to corstitute & quality probles in the ability of
the solile work, but indicates » lack of sveilsble menpowsr the Quality

»0
Control organization for clearing up quality control inspection records.

S$BR02396



FROING WS, 2

Daily Soil Plscement Report for Area “D* dated 1/16/80 first shift for
QCIR No, C-1.02-142 states on Line 6. Wo‘o was removed to suitable
materisl, moictensd and m with B passes prior to stert of .

backfill.® Mowsver, this does not stete the elevation st which the
subgrece was removed. '

/2

the starting ohnucni or swbgrede.

was molstened end compacted, prior rill.
On zeport for 8/1!/0 the infasetion is given for u ares M‘lrt

o~
of the 1/16/80 areas. No work consisted of beckfilling dissel fusl

.8
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oux Soil 'l.-nt rt for 4/14/80 first shift for Ares "A' t
i‘ «02-155 on line indicetes

hot!nmytmm B
x-um-um..u.u--m-mu -
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FINDING NO. 9

Daily 5cil Placement Report deted 5/2/89 for Area "A"; QCIR No. C-1.02-1%7
indicates in line 9 that material was placed in two 1ifts over an Grea that
had test 6160 fail compaction. It should be noted that the test wass tsken
5/1/80 end results were given to the & Inspector on 5/2/80 at 9:00.

INVESTICATION

There is no reguirement to stop backfill operation after s denaity test is
taken; however, backfilling operations are stopped when failing results are
obtained from U, S. Testing, az they were on 5/2/80 in the A.M. Two feet

of mzterial hed since been placed end compacted in 4~ 1ifts:. A.retest was

; - SBgN2399
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FINDING ND. 10

Field Engineer Report dated 5/14/80 states, in part, “"backfill in progress,
Pipe excevetion south of oily waste building and tank from § 4655 E 405
to S 4665 £ 500." Contrary to this, the Daily Soil Placement Report for
5/14/80 indicated on line 13 “No ‘Q" Backfill Placed Today."

Fieid Enginser Report dsted 5/21/80 indicated soil placement E of Dily
Waste @ S 4673 € 510 to S 4673 £ 550. Contrsry to this, the Daily Soil
Placement Report for 5/21/80 indicsted soil placement South 4665 + to 4680 *
Eest 515 + to 540 4 Length 25' + Width 12 «. 3

Field Engineer Report dated 5/6/%0 indicated soil placement south of Turbine
Building bounded by S 5035 to S 5042 E 320 to E 379.

Contrary to this, the Daily Soil Placement Report for 5/6/80 indicated on
line 13 "No 'GQ* Backfill Placed Today. "

INVESTIGATION

A review of the Field Engiisers Report Form, and the Dsily Soil Piscement
Report for the days in question shows evidence that the reports are correct f
as written. The apparent discrepancy is caused when soil is pleced in an
area, but no tests sre taken. This is possible becsuse tests sre not
required for each plecement 1ift, but rather the frequency of tests is
determined by the number of cubic yards of msteri al placed, and/or at the
discretion of the GeoTech on-site engineer additional tests above the
required frequency may be taken.

. i S SBS02400
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FINDING NO. 11

Specification C-211 Rev. 10 section 8.6 ststes:
"8.6 COMPACTION EFFORT

The onsite geotechnical soils engineer shall verify that the
equipment used for comgacting the backfill material is capable

of obtaining the desired results and obtaining the sams scceptidle
compecticn effort schieved in the test pad area. This verification
shall include, but not limited to, the following: .. - -

8.6.1 Number of passes

8.6.2 Speed : L ‘

8.6.3 Revolutions per minute (frequency)

8.6.4 Overlap per pess ! :

8.6.5 Lift thickness requirements and uniformity." . fo®
Contrary to this requirement, there is no evidence in the Field Engineer

Reporte that this compaction effort has been verificd. (The onsite
geotechnical soils engineer does not have a copy of the "Test Fill Progrem.”)

INVESTIGATION

Item No. 11 related to the fact that per paragraph 8.6 of Specification C-211,
the on-site GeoTech soils engineer shall verify that equipment used for ’
comoacting the backfill is capable of obtaining the desired results and ‘
obtaining the same acceptance compaction effort. schieved in the test pad sres.
The auditors finding statea that contrery to this Tequirement, there iz no - -
evidence int he field engineer records that compaction sffort has been verified,
The on-site GeoTech scils engineer does not have & copy of the test fill
progran. Results of Investigation (based on conversations with Jim Wonzak and
Rac) follows. ;

RESULTS OF INVESTICATION 2 :
A. Wonzak snd Reo expressed their opinion thet the intent of this section of

the specification was not to provide document ed evidence that this veriri-

cation had been sccomplished, but rather that the on-site GeoTech T
was familiar with the soils compaction equipment capabilities and verified
that they were properly used. The precise wording in the specificatiun is
nct being sdhered to.

- - c— -y i’;'.'é:"'."..-'?"
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B. 1t is apparent that the on-site JeoTech soils enginécr"doe't'nst heve to
have the results, the test prograa, etec., that would be implied to be

available to him to verify that the equipment being used is being
properly used, w :

C. It should Ls noted that J. ¥onzsk makes frequent trips to the jobzite
and reviews the use of the equipment., Jis Wonzak was the original
conductor of the qualification testing on the :.oih compaction egquipment.
b T B e . e & T EOREe T vl it

D. It is also not spparent that the original intent here was to burden a g
professional GeoTech soils enginesr with a degree of recordikeeping which .
is commensurate-with quality control record-keeping in an ares whers he "5 ¢
is assigned because of his training and experience to' verify that the - '
:;::cu is under control. _Resolution of this item indeterminate at this

- -

FINDING NO. 12

Specification C-211 Rev. 10, paragraph B.11 states, in part, "The onsits
gectechnical solls engineer shall review and a oils test . . .

reporf,” Contrary to the sbove, there is no cbjective evidence that the

gectechnical soils engineer "reviews and approves® each socils Lest repert.
. v * : -

o

INVESTIGATION

no p

nd _Rpprov:
cirection, and test resul
on-site engineer does sign
tests taken ars listed. :
scils test to be performed
Specifications.

report alsc states that he has observed the
tisfactorily and in eccordance with ASTM

\ o . SBS0240 |
T 2002 |
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FILSING NO. 13 :
Tie procon by whieh
‘ (W//JH;"
"FAILING TEST , -

Spez. C-211 Rev. 10, section 8.12, states:

All material represented By failing tests are to be (feworko&' until the
specified density and/or moisture is obtained. No mafe shall be
placad on any known failing materisl until satisfactory tests are

obtzined.” : . . ' iz

Contrery to this reqx.:ire;nent, it appears the top surfece of the exis

rfill is d, but not sll the material represented by the feiling ... i
- tests. . «*

INVESTICATION . b - I

Item #13 identified in ths audit was that records indicate that for ‘faliling

tests only the top layer of an area is being reworked. Results of. 7

Investigation: .

A. This finding is apperently a lack of understandi g on the p art of the

augitor in that tests are normally conducted pne/to two feet below the

(7 surface of the soil as it is instslled. Those Zdditionel compaction
o

eff
indicates @ failure can, in the opinion of the GeoTech experts,best be
accomplished by performing additional compaction effort at the top
h ir, onm to two feet sbove the level of the
Tied-aniin-t,

tests. The concept of cons _
that would indicate all of the compected soil between that point and
‘the o pus ecceptable test results to be improperly compacted is
The concept of using countrolled equipment and controlled. .
sy of tests versus the amount of scil placed and compacted would
be destroyed. The failing tests as such represent the material st thet
elevation and reqork can be accomplished by compsction at the existing
top surface and subseguently retested. Tha concept of all soils under-
neath that being unscceptable is not in context with the soils program,

that is, wilth the use of qualified equipment and controlled procedures,
0.( Rao indicated that intent of this section was for the GeoTech \

*. .
engineer to advise the OCE as to the equipment requirements per Section p
| 8.6 depending upon the locatiun and type of materisl invelved.

o ; : . 7; e o/éf 7‘/{‘;‘:"1 " _} e
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o Job 7220 Midland Project
Compaction Test Section
Midland Units 1 and 2
Midland, Michigan

Cone 3. Blue
P. Martinez
‘K. Weidner
H. Burke/W. Ferris

Bechtel Power Corporation

Interoffice Memorandum

File No.

November 13, 1978

D. EHenderson
A. Marshall

Midland, MI ™=

A Compaction Test Section was conducted using the clay
site.

back£ill currently in use at the

Results of the test section work, together with the

characteristics of the compactor used, are

Compaction Equipment Data:

Machine Type: Tampo

Model No.: RP-28D

Working Weight: 20.55 RIPS
Roller Width: 84 inches
Roller Diameter: 60 inches
Tire Size: 23.1 x 26
Sheepsfeet: 4" deep

Speced: Variable

attached.

Jim Betts was informeé that, based on the results of this

P increase the percent
compaction; and that the clays should be compacted in lifts
less than 8 inches in locse thickness.

. THarettl

" test, heavier equipment would hel

AM/smb

A. Marshall

; ANN ARSOR '
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DENSITY TEST RESULTS -

L

ASTM D1557 ASTM D1557
: % Compaction _ Max imum Opt imum
: Lift Number of (ASTM D1557) $ Moisture  Dry Density Moisture (%)
Elevation Thickness Passes Test 1 Test 2 Test 1 Test 2 (PCF) Content
624-6" 4" 4 97.8 91.4 10.1 10.1 134.8 8.3
624-6" ® i 38:3 94.4 B " SR I 136.5 7.7
624-6" 4" H 93.3 95.2 10.0 10.0  136.0 O B
624-6" 4 _8 96.9 96.4 10.5 9.0 - 134.2 7.8
624-6" 4" 12 86.0 84.6 9.3 9.4 ) T S 7N
=4 12 96.4 82.1 10.2 9.9  135.4 8.9
625-0" 6" 4 86.3 90.5 9.1 9.3 1388 . V.
625-0" (] 4 96,3 93.5 8.3 9.1 ~136.8 7.8
625-0" 6" 8 92.3 92.2 10.4 9.8 137.4 7.4
625-0" 6" 8 103.9 88.0 9.6 8.9  137.3 9.5
625-0" 6" 12 94.3 93.5 10.2 8.7 136.% = 1.9
__625-0" 6” VL " SO . 94.8 8.4 10.3 199:% . 7.3
625-8" 8" 4 95.9 96.2 8 7.0 137.9 I
625-8" 8" 4 02.7 __%.1 1.7 8.7 137.6 _ 6.4
625-8" 8" 4 94.9 95.8 8.2 8.8 138.2 6.8
625-8" 8" a8 94,2 98.7 91 9.3 135.5 7.4
625-8" 8 12 94.8 97.0 8.6 8.9 137.8 o 7.1
25-8" g 12 _96.7  98.1 10.1 8.2 138.2 7.7
626-6" 10" 4 89.3 91.0 9.1 8.7 135.5 7.8
626-6" 10" A 100.4 91.9 8.1 9.5  136.4 3.1
626-6" 10” 8 95.5 93.7 8.4 9.6 L TRy
626-6" 10" 8 95.7 ___71.2 8.4 8.9 138.3 7.2
626-6" 10" 12 94.0 95,9 9.3 8.6 135.8 7.8
-6" 16" 2 98y - 95.3 9.1 8.4 139.0 7.0
627-6" 12" " 89.7 93.4 8.4 8.9 138.3 1.5
627-6" 12 4 93.6 SR . AR.3 11.4 136.2 7.3
627-6" 12 8 95.0 99.0 9.9 Dal T i) T A <
627-6" 12 N WESEERTTE ) N . - % | 2.1 8,9  136.5 8.3
627-6" 12* 12 93.7 95.8 9,2 9.8 136.5 Vel
627-6" 12% 12 94.0 94.8 10.2 11.0 136.5 8.2
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A meeting was held on January 24, 1977 in response to your memo of
January 18, 1977 (Attachment #1). The discussion included the items
per attachments 1 and 2. The current SSE value was also discussed
as part of item 3, attachment 1. Attachment 3 lists the attendees.

The following points were noted:
A. Soils

1. Evaluation of field QC tests on fill (FSAR Sectiom 2.5.4.5) -
Project Civil (S. Sobkowski) will contact the site to determine
if there is more data available and to see if the field can
separate the data. Geotech estimates roughly 300 mhrs to sep-
arate the current data.

2. Liquefaction Analysis (FSAR Section 2.5.4.8) - The section has
been written using the methods outlined in the PSAR. Eowever,
analysis using current anaiytical methods has also proceeded.
Geotech will include the new analysis in Rev. B of the sectioa
in lieu of the curreat writeup. Project Civil (S. Sobkowski)
is to advise on supportiny documentation of the drawing require-
ment to remove "loose ernds”, i.e. sand, etc. with less than 752
relative density.

3. Settlement prediction of sandy soils (FSAR Sectiom 2.5.4.8) -
This also concerns removal of "loose ends".

4. Subsurface Instrumentatiom (FSAR Sectiom 2.5.4.13) - Project
Civil (S. Sobkowski) is to advise on usability of current data -
and provide J. Hurley on details of specification so that .
J. Burley can request Consumers' action.

B. Hydraulics and Hydrology

1. Blowdown discharge diffuser (£R Section 3.4) -~ The diffuser
design and concentrations for discharge are based on blowdowm
study results. The last study was dome in 1973. FSAR Mechan-
ical (S. Emerson) with the Project will resolve as to whether
or nwot the study should be redone. Geotaech pointed out that
design changes have been made (blowdown cooling tower elimi-
nated) and the 1973 study is based on monthly averages.
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1.

Erosion Study (FSAR Section 2.4.10) - Discussion was delayed
until January 26, 1977. Geotech will arrange details of meet-
ing.

Accidental Release of Fluids from Condensate Storage Tanks
(FSAR Section 2.14.12) -

a. The spill paths assumed by Geotech were discussed and were
considered appropriate. Other paths would be investigated
by Geotech on a low priority basis.

b. TFSAR Mechanical (S. Emerson) will verify that Nuclear Staff
is using current source teims and the dilution factor needed
to meet regulatory requirements.

€. Project Civil (S. Sobkowski) will advise if there is a berm
or dike around the condensate tanks.

Ultimate Heat Sink (FSAR Section 9.2.5) -

a. Geotech's memo of July 14, 1976 to R. L. Castleberry (Attach-
ment #4) noted the need for 1973-1976 data from Lansing and
Saginaw. Geotech was authorized to obtain these. Estimated
cost is about $100.00.

b. FSAR Mechanical (S. Emerson) will advise on the status of
the heat load data and the pond data.

Geclogy

Salt Mine and 3rine Data (FSAR Section 2.5.1.1 & .2) = Additional
data is needed from Consumers Power and DOW. Geotech will pro-
vide a memo on the details to the Project (P. K. Smith) who will
prepare the letter to Comsumers.

Water Level Observation Wells (FSAR Section 2.4.13) - Gecteck

. withdrew this item since data will be obtained from work being

done by the soils group.

Subsidence Monitoring Program (FSAR Section 2.5.1.1 & .2) - The
Program needs Consumers' approval and subsequent imslemevtation.
Data probably will not be available at FSAR submittal. Geotech
will complete the section based on the program proposed to Consum-
ers and data will be added by amendments.
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4. Geological Mapping (FSAR Sectionm 2.5.1.2) - This has not been
completed for Midland. Gaotech will provide a memo to the Pro-
Ject outlining effort, requirements, estimated costs and schedule.

5. Logs of nearby salt and brine wells (FSAR Section 2.5.11) - Geo-
tech has some logs and will proceed with the section. Comcurreat-
ly, additional data (believed to be available at DIW) will be
requested by the same method as per item C.l1 above.

€. SSE Value (FSAR Section 2.5.4.9) - Geotech noted that some jobs
(Pilgrim) were being ratcheted on the value for SSE. Geotech will
provide a memo to the Project (P. K. Smith) who will prepare a
letter to Ccosumers alerting them to the situationm.

D. River Water Chemistry - will also be discussed at the January 26
meeting to be arranged by Geotech.

In conclusion, we suggest a meeting be held on February 9, 1977 to review
progress on the above items plus discussion of any other areas that may
need similar attentiom.

_a_‘ mw;@%l.z_a_

R. L. Castleberry
PKS/esf

Attachments
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FSAR Problem Areas
Ot Geotechnical Services
S. S. Afifi Ann Arbor 10(D)5
G. T. LeFevre
C. N. Papadakis 2
P. K. Smith
1320,6910 5
In response to your request we are listing certain possible M
problem areas in preparation of Geotech sections of the FSAR

that should be included in your weekly meeting agenda,
1. Soils - A general discussion of work yet to be completed,

2. Hydraulics and Hydrology =

a) Blowdown discharge diffuser.
b) Erosion protection of the Tittabawassee bank adjacent
to safety related facilities,

¢) Accidental release of liquid effluents from the two
“= condensate storage tanks.
d) FSAR Section 9,2.5 - Ultimate Heat Sink,

3. Geology -

a) Salt mining production figures and scope of activity
related to Dow brine wells.
b) Water level observation wells.

— ¢) Subsidence monitoring program,

d) Ceoclogic mapping.
Logs of nearby salt and brine wells.,
It d be apprcciatcd if you would add these items to your
weekly meeting agenda. Prior notification will be appreciated

so that the responsible Geotech engineer will be available for
the meeting.

If you have 2ny questions, please call,

- (
' 8. L., Rue

SLB:1lab .
33700603
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REFERENCE: Memorandum from S. L. Blue to R. L. Castleberry
(January 18, 1977, 7220-77-7)

A meeting was held on January 24, 1977 between the project and Cectech
to discuss certain tasks which are needed to complete the FSAR (Soils,
Section 2.5.4). Tabulated below are these items:

1. The project will request the field to provide Geotech with the
up-to-date and complete quality control tests on compacted fil1l
(plant area and the cooling pond dikes). This subject has been
addressed in S. S. Afif{'s memorandum to R. L. Castleberrvy dated
December 27, 1976 (7220-76-26). It is estimated that 300 man-
hours will be required to sor: and compile the data and present
the results thereof.

- Geotech is currently preparing an updated liquefaction analysis
and report. is report will be submitced simultaneously =o the
Chief Scils Engineer and the project for review as soon as it is
complete. P. K. Chen stated that one of criteria used in lique~
faction analysis is that "all sands under the Category I struc-
tures and piping with relative density less than 757 have been
removed”. This is in accordance with the PSAR commitment. - The
project will provide the necessary data to backup this funda-
mental consideration utilized in the analysis. The data should
be in the form of insitu density tests in sand, standard penetra-
tion tests in sand, and excavation limirs to show that loose
sands (sands with relative density less than 75%) have been re-

moved, and that existing sands are dense (have relative densicy
greater than 73%7).

3. Geotech has already submitced recommendations to the project
regardiag settlexent monitoring of the plan: facilities. Steve

fobkowski stated that the project has submitted a proposal to
CPCO for the subiect matter.
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Geotech will provide the project with the piezometers installation
and monitoring program on the cooling pond dikes shortly. This
plan has been addressed in the FSAR.
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