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BEPARTMENT OF THE ARMY - ?
OETROIT DISTRICT. CORPS OF ENGINEERS -
OX 1037
DETROIT, MICHIGAN 48231

¢4 MAR 1920
NCEZD~-T
SUSJECT: Iateragency Agreement Yo. VRC-03=79-167, Task No. 1 = Midland Plant
Uoits 1 and 2, Subtask No. 1 - Letter Report (INTERIM)
TERD: Division Zngineer, North Central

ATTN: NCDED-% (James Sizpson)

T0: U.S. Nuclear Regulatory Commission
() ATTN: Dr. Robert Z. Jacksem

d Division of Systems Safety
. Mail Stop P=31s
Washington, DC 20555

1. The Detroi:z DistTict Ceanm which provides geotechmical engineeriag support
to tha TAC 2as reviewed 208t of the available cocuzents concerning siant 24111
at the Midland Plant. The Ceam et wich the WRC scaff, the applicaas
Consuners Pover Coumemy (c?C0) and its comsultants, participated i3 a site
visit to observe site counditions and discussed the proposed rezedial zeasures
planned for Category 1 structures placed om plant £ill. Since £inal desigz
computations have not et been provided for remedial asasures, we feel it
s would be most expeditious for all parties to submit this INTERIM letter Teport
to provide our {nirial evaluation of che remedial measures and recocmend
procedures to get=le any unresolved lssuass, concerns and questiouns. The
Biscrict also feels iz i{s importaat to accomplish a thorough review which just
csnnot be done quickly. '

i

2. The @istrict's iavestigatiom %0 date has Deen centered maialy around the
proposad resedial measures or other actiocm for the Category I structures
placed om fill materials. The review to date {acludes at least a prelimizary
look at all daca ceceived through Amendment 74. The inicial indication of
issues unresolved to date fall uncer the following four genmeral types vith
subtopics as noted: .

I. Soils

a. Groundwater
b. BSorings and testing
T c. Settlement/Comsolidation
de. Seisamic concaras

l 8406120596 840517
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NCDED=G (24 Mar 80) lesc Ind

SUBJECT: Interagency Agreement ¥o. NRC-03-79-167, Task Yeo. 1,
Midland Plant Units 1 and 2, Subtask No. 1 - Latter
Report (INTERIM)

D4, Sorth Ceantral Divisica, Corps of EIngineers, $36 South Clark Street,
Chicage, Illinois 60605 1 7 128 1280

T0: District Eagineer, Detroit

1. The subject letter repcrt is returnmed for revisicns. See Inclosure
1, recoummended changes.

"%
2. Inclosure 2 is a suggested format for this report.
FOR TEE DIVISION ENGINEER:

e ) AP
2 Incl ZANE M. GOODWIN, P.C.

as . Chief, Zagineering Divisiom
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NCZED~T =

¢ SUBJECT: Interagency Agreement Yo. NRC=03=79=167, Task No. 1 = Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report (INTERIM)

P W B o - ——— ———

e. Misc. structures coustructed on fill not covered in Paragraph II
be low
£. Quality comtrol

Remedial Measures for Category I Structures ca FIll

s+ Dewatering

b. Diesel generator bullding

¢. Service water building

d. Borated water tanks

e. Undarground diesel fuel taaks

f. Underground utilicies

3+ Aoz, building = Feedwatar valve pit

Geology

a« Depth to rock
5. Layer formation
¢. Fault and seismic history
d. Crustal rebouud
e. laterpretation of boriags, test pits, lab tests, etc.

IV. Miscsllanecus or General.

1. Questions, uacer=aiaties and uaresolved issues aTe stacad i3 cthe followiag
pages. These are in addition Co The Tesponses sacicipated to e received Irom
the applicant concerning additioual design support {nformacion to the 10 CFR
%0.54 (f) questions couceraing structures on plant £211. The source of each
quastion, coucern or issus is {ndi{cated at the end of each item.

I. Soils
b dorings and testing

(1) "ho and what are the qualifications of the pecsous(s) who
classified sazples of all borings, driller or geologist? Were samples tested
{n a lab? Are samples still available? Whers are the results, many appear to
be missiag? Sousce = site visit, various documents and general concern.

(2) Are final £111 elevations available at completiom of fill
placement and prior to construction? Were additional bSorings takem prior o
atart of construction? 1f so, vhers are they? Source = locl to CPCO letter 2
Nov 79.

(3) Have all iavestigative borings for the plaant fill problen
been completed? I1f sot, what ars the locations of the remainiag borings to de
taken? Source - site wvisic 28 Feb 80.
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. . NCEZED-T

SUBJECT: Iateragency AgTeement No. YRC=03=79=167, Task Jo. 1 - Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report (INTERIM)

c. Settlement/Comsolidation

(1) Why havs allowable soil bearing stresses 2ot been discussed?
What are the related soil spring coustaats so that set:ilement vs. load is
quickly discerned? Source = site visit 27 Teb 80.

. (2) Has the bearing value of the glacial till beea determined and
have settlements been estizmated for this bearing stratum based om 2all building
loads, particularly the reactor building? Source = site visic 27 Feb 80.

de Seismic councerus

(1) Yew scil properties or new zaterials used for backfill should
be used ia the revised seismic analvsis for determinatiom of structural
adequagcy. Eas this been accomplished and documented? Source - Quastion
262.13, Q&2 2.5-22.

e. Mise. structures constructed om fill not covered ia Paragraph II
below. -

{1) Sand pockets have beean noted iz cooling pona dikes which lead
toward the river. What are the adverse imvacts (grouandwacer piping, leading
to dike failure)? Was the dike properly compacted? Source - general comncera.

{2) Have all structures om £i11 de ‘.anst‘.gai.d for settlement?
1f not why sot? 3Save all buildiags om £i11 been checked for cracking? Source
= {ntearia SZR.

(3) The design of the Water Service Building retaining wall is
eritical and parsially category I. This design should be provided for CofE
review. 'That is the cause of the wall settlements noted during the 27 aad 28
Feb 80 site visits? Source - site visit 28 Feb 30.

f. Quality coatrol

(1) Why are there so many shrisksge cracks (assuming these are
shrickage cragks)? Is chis sizmply poor qualicy comtrol? Will cracks bde
repaired ia -nq)' Source - siza visit 28 Feb 80.

11. Remedial Measures for Category I Structures om Fill
2. Dewatering
(1) Wby aot utilize a slurry cutoff wall or treach across the
prizary recharge zome zear the service vater bulldiag in addition to pumped

wells planned? Use of clay slurry wall would provide positive cutoff. Source
- gite visiz 27 Feb 80.
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" SUBIECT: lateragescy Agssesent No. NRC-03-79-167, Task Yo. 1 = Midland Plaat

Units 1 and 2, Subtask No. i = Letter Report (INTERIM)

(2) What {s the devatering well gravel pack design? Does It vary
with soil layar type? Source - site visit 27 Febd 80 (dewatering).

(3) Will groundwater pipiag occur from coolizg poud to vell
poiats over tize? Azy preventiatlive easures proposed to stop this? What about
piping along piles, building foundatiocs or caissons? Sourcs = site visiz 27 -
Teb 80 (devatering).

(4) Will veep holes ia recaizing wall at the service water
building be plugged since these are 5o longer zecessary with the dewataring
planned? This could de a likely source of possible groundwater pipiag i3 the
future. Source = site visit 27 Feb 80 (dewatering).

(%) Wuat are the test cesults conceraiag iacTustation of the
devaterisy system as vell as fines removal (additional settlement) conceras?
Source = site visit 27 Fed 80 (dewatering).

(6) What L{s the final dewatering plan; number of wells, spaciag,
location, depth, diameter, pumpiag Tates, recharge rates, bdack—up systexs,
ete? Source = site visit 27 Feb 80 (dewazariag).

(7) Are there aany known problems of operaticus of the devateriag
systea due to presence of gzs .ockats ian the area? What about fire/explosion
Sazards with the electrical controls? Source = gemeral comcer:, prlior.
experiezce. .

(8) Has the need for localized dewatering ia sand #ill lenses
been analyzed for structures other than the D.G. buildl ? Source - site
visit 27 Feb 30 (dewataring).

(9) Upom reaching a steady state ia devatering, a geophysical
survey should be zade to confira the positicmn of the watar table and tc lasure
that no perched water tab.es exist. Source - site visit 27 Teb 80
(dewatering).

be Diesel generator bduildiag

(1) Provide additicual verificaciom that surcharge loadiag has
1adeed solved the settlement probleu. Additiomal dorings, if taken, should
{ndicate higher blow counts when compared to borings takem prior o
application of pre-lcad. Settlemant acalysis should be zade on samples from
anew borings. The drop ia groundwater levels, izmplying heavier soil unit
veights, and diesel plus seismic wibratious should be considered L2 the
u:tlaann: and seismic analyses. Source = Q&R 2.3-22 and site visit 27 aed 28
Feb 80.

(2) How wac sand surcharge placed inside D.G. lding? Was it
compacted? How vas it removed? What vas {a-place unit weight of sand used?

A
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SUBJECT: Iateragency Agreement No. WRC~03-79-167, Task Yo. 1 = Midlard Plant
Units 1 and 2, Subtask No. 1 = Lattar Report (INTERIM)

Could removal of sand by heavy equipment cause eracking? Source = Q& 2.5-21,
Question 362.1.. b

(3) =stablish crackiag history as a £unction of coustruction and
surcharge activities. Sourca - site visit 27 Feb 80 (Azal. Izvestigations).

(4) What is the explanation of the “hump® ia the settlement
between the Lwo westera-most generator bays om the south side of tha buildiag?
Source = Izcl. %o CPCO letzer 2 Nov 79.

(5) Sisce certaiacy that the surcharge provided proper compaction
has not vet been satisfactorily demonstrated to the Corps, and as a hedge
against liquefacticm, confidence {a the structure could be established Yy
soderpisning. Source = site visit 27 Feb 80.

(6) Are post surcharge borings and related test data available?
1f so, these should be provided. Source = CPC0 letzer 2 Yev 79.

(7) Why is there 2o floor ia D.G. buildiag? Will a £loatiag slab
e placed later? Source = site visic 28 Feb 80.

(8) Further, explanation of the 1 1/2° of additional settlement
(1/2" carthquake, 3/4" stacic load aad 1/4°7 devacering) is requested. The
1/2" adéizional settlemeat due to earthquake loads must be reviewed by WES.
Source - Q&R 2.5-34, 3362.17.

. Service water huilding

(1) Corrective piles are to be 100 tom piles. How is chis lcad
to be developed and established, by tip elevation or blow count? Discuss the
pile losd test(s) to be perforued. 3Resolve the problea of possible
differential settlement that could occur detween the pile supported end and
the portion placed cm fill. Source = sife visic 28 Teb 80 (Davisson
presentation).

(2) What computaticns show that sufficient lateral stability is
ded to the proposed raderpianing piles by tle buildizg? Source = sits
visiz 28 Teb 80 (Davisson presentation).

(3) Would buildiag lateral stability de izproved by plugging the
retaining wall weep holes and maintainiag the dewatered couditiocn? Source -
site visit 28 Fed 80 (Davisson presentation).

\

d. Borated wvarter tanks

{1) The soil test investigation repert at the tack fara should be
provided for our review. 3Searing capacities should bde determined from plate
load tests. The yield poiat of the foundaciocn should e determined. Source =
site visit 27 FTeb 80 (remedial work).
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SUBJECT: IaterageucT Agreement No. NRC=-03-79-167, Task Wo. 1 = Midland Plant
Units 1 and 2, Subtask No. 1 = Latter Repor:z (INTZRIM)

(2) Why bas the Ting foundation cracked? Is this crack ia the
area of the reported brokea air line? The diagonal crack did ot appear to de
a shrinkage crack. JSourcs = site visit 27 and 28 Feb 80.

(3) why sot iscrease the test load for the tacsk by a surcharge i
addition to f411iag the tack with water? Source = Intcriam SER.

(4) Since applicant agreed that broken air line zay have degraded
the foundation material, the tests takea ia this area zust be conclusive.
Source = NRC 28 Aug 79 Memo.

(S) What are the residual settlement predictions and the
consequences therecf? Source - Iateria SER.

e. Underground diesel fuel tacks

(1) What are the settlement prediczions on these tacks aad will
these then funcsion properly? Azy differential setilemeat expected? Source =
Iareria SER.

(2) Does diffarential sectlement reduce the fuel storage
capacity? 1If so, how much? Source - general comcerz, Iateria SER.

(3) Are these tanks designed against “bouyancy?” Source =
Iateria €22

¢. Underground utilities

(1) Why asot inspect the iaterior of water circulation pipiag with
video camera with sensing devices to show pipe cross—sectiom, iafiltration aad
slope? Source - site visit 27 Feb 80. i

(2) Have electrical duct banks at D.G. building deen damaged?
Have these been inspected after it was shown they wers severly loaded? Direct
observation of the westerm—most duct would seem appropriite and easy at this
time. Source - sits visit 27 and 28 Fed 30.

(3) 3Zave all Category I undergrownd utilities, ducts, pipes etc.
been profiled? This would seem to be the only positive way to be certain no
damages to pipes or utilities have been sustained. What about corresioan %2
buried pipes or chemical attack of concrate pipes underground? What about
stress induced by differential sectlement? Are all stcess levels below
allowable and what zbout added stress due to residual set:lement? Source =
site visit 27 Feb 80 (evaluvation of pipiag).

(4) Will all ucilicy settlements *e monitored throughout the
plant lifetize, particularly at coanections? Source = sizta visic 27 Feb 80
(evaluation of piping).
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Unics 1 and 2, Subtask Yo. 1 -~ Letter Report (INTERIM)

(3) Passing a “rabbi:" through conduits is not a suitable
safeguard or iasurance that .onduits are undanaged. Source - Ianterim SER.

(8) Duriag ocur site {avesctigation om 28 February 80 it was noted
that the “rattle space” had Sren reduced at several buildings. How will these
defects be correczed? Source - site visit 28 Feb 80.

(7) The category I pipelines (outlets, ialets) for returm watar
at the emergency heat sinsk could be covered by a slope failure duriag a
seisuic event. The applicant should anlayze <he sideslope to datermine if a
sufficient factor of safety exists. Source = sicte visit 27 and 28 Fed 30.

g+ Auxiliary bullding - feedvacer valve pics

(1) Seismic amalysis of this area is needed conceraiang change
from £111 to lean comcrete. Source = Questions 362.13 Q&2 2.5-23.

II. Geoclogy
"¢« Fault and seismic history

(1) Capadian faulting of =ajor sagnitude exists at Saulr Ste.
Marie and Sudbury, Ounzario. Wby vere cthese not comsidered ‘a3 tha FSAR?
Source = FSAR Figure 2.5-27.

e. Iuatarpretazion of boriags, test pits, lab tests, etc.

(1) Masy undisturSed soil saoples were taken, vet 20 tast results
OT Teports are available for many of these. Wby got? Source = general review
of documents. '

IV. Miscellaneous or Gemeral

(1) Wby are there so mazy shrizckage cracks, especially ia plant area
structures placed on f£il1? This appears to de zore than a coincidenca.
Source - site visit 28 Feb 80.

(27 Will C.P.Co. ccasultants Peck, Davissom, Gould & Hemdrom subaic
fuzmary statemsncs to NRC concerning their prasenmtacions at the 28 Feb 30 sice
visit? Source - site visitz 28 Feb 80.

(3) Cooling pond dikes have beea repaired due to erosion. This dike
design should be provided fir CofE review. Source = site visic 28 Fed 80.

(4) Will the applicant provide minutes of the 27 and 28 Teb 80
meeting?
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SUBJECT: Iateragency Agreezent No. NRC~03-79=167, Task No. 1 = Mf{dland ®lant
Units 1 and 2, Subtask No. 1 = Letter Report (INTZRTM)

(5) The entrance road to the plant appeared to be below cooliag pond
elevation. Would access to the plant de impaired for emergency vehicles in
the event of 1 dike failure? Source - site visicz 27 and 29 Feb 80.

(8) What provisions will be made to insure the dewatering systea will

be maintained iz proper operating comdition? Source = site wisiz 27 Feb 30
(dewaterizg). ‘

(7) Some of the cracks noted appear to Se enlarging with tize. The
width of these cracks would bde alread” in excess of a shrizkage crack. Source
- site visit 27 and 28 Feb 80.

4. The District's recommendatiouns concerning questions, uncertainties and
unresolved Lssues presentad above are given when possible and appropriate
below {1 a like dumbered paragraph:

I. Seils

_ @ Miscellaneocus structures coastructed om f£i11 not covered ia
Paragraph II bYelow.

(2) All structures, iacludisg ucilites should be checked for
settlenent zad crackinag.

£. Quality control
(1) Undertake a comprehensive analysis om cracked structure.

Statemezts that all cracks are due to shrinkage or do not effect structural
integrity are not sufficient.

~ II. Remedial Measures for Category I Structures om Fill.

s« Dewateriag

(1) Consider benefits of using clay slurry cutoff wa'l ia
conjunction with pumped dewatering.

(3) Asalyze possidle groundwater piping alomg the paths
indicacted.

(4) Asalyze pros and cous of plugging weepholes.

(5) Consider a coutrol panel ia control zower area to iadicata

plant groumdwater level i{a the critical plant areas so that aonitoring can be
easily accomplished.

S
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SUBJECT: lateragescy Agreemeat Yo. NBC=03-79-167, Task No. 1 = Midland Plan:
Units 1 and 2, Subtask Yo. 1 = Latter Report (INTERIM)

be Diesel generator building
(1) Take additional borings and tests to prove surcharge worked.
£. Underground utilicles

(2) Conduct am visual inspection of at least ocue (the
westsramost) electrical duct bank at the D.G. buildiag.

(3) Iavestigate any category I utilities not {avestigated.

(5) Provide addicional assurance the category I utilicties bave
not been cvar stressed.

(6) Establish zinizum rattle space criteria and restore as
uecessary.

(7) Acalyze cutlet pipes located ia heat sink pit side slopes for
seismic event (SSZ & QBE).

S. 1f you have any questicns concerziang this iazeria letter report, please
contact ¥r. N.A. G‘mﬂ' at s 226’6793-

FOR PEI 21573 TGIinTERs DW\‘G[ C -C
t

KeCALLISTER
gm. Zogizeering Divisica
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Ne., | Ne., i®Pa=a. Ne, COMMENT
1. Geaeral
R a. It is our understanding thst the purpose of this letter repors:
is to partially complete the last sentence in Subtask Yo. 1,
"Prepare a letter repor: ideztifying any unresolved issues wizh
-4 _ reccmmendaticns on a course of actiom o be taken duriag
_:‘ couscTuction to resclve these issues.”
o . It is our opinioun that we are not doing this by asking
" questicns. We should change the format of the repor: by
identifying issues and then request the addizi inforzation
to resolve these problems. %We, as comsultants, ara supposed
tO ansver questions, 20t ask them. See the included exzwple
report prepared by this office.
5. A repor: of this aatuve should mot have laked ia correcsiscs.,
2. |Page 2, Delete groundwater. Add under geology.
Para .
- -
| 3. [Page 2, (1) Taulting, seismic history and crustal rebound are =f 20
3 Para III.| concera to us. It is our understanding that ¥RC will fusmish
earthquake design data based upon this and other informaticn.
B g We should aot question NRC's informatiom.
R
- (2) Incerpretation of borings etc. should be under soils,
: Para I.
¥ 4, |Page 2, No statement is made about item "a". Groundwacer.
; Para 3la. y
5. [Page 2, Reword these paragraphs so as to be a request for iaformasionm.
Para 3Ib, | Identify specific borings and tests necsssary for each building.
1), ),
and (3).
Inclosure 1 ’ -
-gzrm:r.
0rar 75 W9 EITIDER'S COOTNTS

...... v L

e
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Ng, or

_Xeo, |¥s. |Para. Ne. COMENT
6. | Page 3, The soil spring coanstants, alluded to here, is a poor choice
Para C(1l)! of words. The spring constant comncept is a zechod of computing
deflections culy vhen the deflecticns are ia the elastic
range. Settlement versus load can not be discerned with
only elastic properties of che founcdactions i3 “ques-ion
. here because strains are vell izco the plastic range.
E Elastic moduli used in design calculaticns should be
= requested only for design information and evaluation. =
(Youngs Modulus) and U (Peisson's Ratioc) are the medull
required.
7. |Yage 3, Request this design information for each building that you
Para C(2)| dem't have it for.
8. |Page 3, Request these properties and computactioms.
Para 4(1) .
9. {Para 3, Piping could possidbly be a concern here, but not likely.
Para e(l)| Request complete embanikment design criteria. This should
include material cypes, placement densities, stabilicy
analysis, embankment and foundatiom drainags svstems (if
any), under and through seevage determinacions, slcpe
-, protection aeasures, ectc. The design can then be reviewed
s and appropriate facets evaluated and addressed.
10. (Page 3, Ask this data for each specific building where missing.
' |Para «(2)
11. |[Page 3, Don't ask the designers vhy the wall settled. Raquest
Para e(3) | appropriate infcrmation and compuctations so a determination
of the reascu can de nade.
12. jPage 3, The designers have guswered this several times in ceetings.
ara £(1) | C of E should make their own decisions regarcing cause and
ramifications of cracking.
13. [Page 3, Do not recommend design changes. Zvaluate the exiscing design
ara a(l) | and approve or disapprove. If it's not acceptable, let the

dusigner provide appropriate modifizations.
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No, | No, IPara, No. COMVERT
14, |Page 4, Request the complece well design iascead of details.
Para a(2)
15, |Page 4 1f well gravel packs are properly designed, riping is 20t

Para a(3)| a concern. 7iping along piles, buildiag foundations and
caissons are not a concera, unless ianformacticn has come o
light that the Division is aot familiar with. Recommend

B I deleting this sentence if iz can't be daca-supported.
16. Page &, The possibilities cof this see= very remote. Delete this
Para a(7)| paragraph.
7. |Page 4, Raquest plan for localized dewatering.
o Para a(8)
18, {Page 4, (1) It is not a»’propriate =0 reques:t =ore split spoon sampliag.
Para 5(l) ]| Sa=pliz=g should bde contizucus pusn so undiscurbed samles for
density, comsolidatiom, (and perhaps scrength tests for
bYearing capacity) can be ocbtained. Cbcaizing dexsicies by
: 8 blow count is a rough approxi=ation and nct coum=essurate
: wizh the degree of accuracy and reliability desired for
settlement calculations for these structures.
> ‘e (2) Load-settlement curves indicate primary comsolidaticn

N due to surcharze vas essencially complete whenm surcharge
vas removed. However, a vord of caution is in order
regardiag future foundation comsolidation poteamtial. Stresses
induced by the surcharge loading were comsidarably
dissipated with depth. In the lower aveas of the fill

zone (say 20 to 34 feet below grade), vertical stresses
vere Juch less than surcharges contact stresses, which

vere ;robably about 2400 psf. The groundwater level at that
tize wvas about elevation 627. When the groundwater is

drawvn dowan to 600, this will increase existing stTess

levels 27(62.4) = 1685 psf at the elevaticn 600 level.

The significant thing is it will be directly ar~lied
(without dissipatiom) at the lower fill levels. If seofc
layers exist near-the bottom of the fill area, sigmilicant
econsolidacion potential exiscts due to this differeat loading
eondizion. This foundation loading condition will awo be
applied to the other structuress.

Enﬁﬁfs -® EETINNER 'S COMMTNTS
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Ne. | No, |®sra, Ne. COMVENT

19. | Page 4, Zow the surcharge was placed, compacted and removed are
Para b(2)] irrelevant questicus. Regarding cracking cause, see
Comment No. 12.

20, | Page 3, Request this iaformaticn.
21, | Page S, Change "Compacticm” to comsolidation. Underpimming this
Para b(3)| bduildiag would be a very costly hedge. Recommend deleting
this stacement until such time it is determined that
liquefacsion is indeed a pessidble failure zechanism.

. Request specific boring at desired location and identify
Para b(8)| purpose.

23. |Page $ Cmit this questicn. It does-not perzain to foundationms.

Pzra 527)
24, |Page 3, Request this data for each specific bHuilding where desired.
Para b(8)
25. |Page S, Ask for complete underpimaing amalysis {acluding this
a8 Para ¢(1l)| iaformacionm.
26. |Page S, Request a study of comsequences of plugging the weep holes.
, |Paza ¢(3)
27. |Page S, Delete sentence requesting use of plate load tests to determine
Para d(1)| bdeariug capacicy of foundation. Searing cavacity should
be deterziced with appro.riate dearing capacity equations.
Elastic properties could be checked from existing plate load
data, taking scale facsors iaco consideration.
28, |Page 6§, Ask for a study of this crackiag including a foundation
Para d(2)| setzlement and bearing capacity analysis.
29. [Page 6, Outline load test you vant and give backup reasons.
Para 4(3) :
st A2 TR e coemrs

5 — — o
R — . - > — ‘v P
. -



‘ Sheet 5 of §

NCPTR CINTRAL ZIVISION
JOHN F. NCRTON

Brasch/orsice  IOD-G Raviewer JAMES W. STMPSON Bxe, No, 3873
SURTECY: ' DATEZ_10 Ac: 20

L Ko T ,

Ne, | No, {®a=a. Ne. COMMENT

30. | Page 6, Omit these paragraphs. They should be answered in Comment No. 28.
Para d(4)
and 4(8).

31. | Page 6, Ask for a bdearing capacity, bouyancy and settlement analysis.
- Para e(l) . B
(53 and e(3).

32. | Page §, Oait this., It aocthiag to do with cur missicn.
Para e(2)

33. | Page §, Recuesr such an inspeczicm.

Para f(l) .
34, |Page 5, Recuest 2 visual iasrectisn for Jdamage.
Para £(2) _
5. | ee Ask for profile study. Corrosicn is 20t our business.

s,
cara £(3)| Request stress analysis of pipes where bending is significant.

36. |Page 5, Probably ont necessary siace settlement will Se '0 so 100
Para £(4)| percent couplete. Omit this questiocn.
.
--} 37. |Page 7, Omit since a profile study has been requested.
Para £(5)
38. |Page 7, Request study to determine necessary ractle space.
Page £(6)
39. |Page 7, Good comment.
Para £(7)
40, |Page 7, Request a complete set:tlement aad bearing capacity analysis.
Para g(l)
41. [Page 7, It is our understanding that the NRC does this study acd
Para ¢(1l) | furnishes coefficients and design parameacers.
”ﬂﬁm“'.}ﬁfs W2e EETIONER'S COOINTS
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Ne. | No, (Para., No. COMVEXT
42. |Page 7, Faquest specific borings and tests necessary for review of
Para e(l) | each separate building. We should have, or de able %o
- comstrucs, a profile bdoth lengthwise and crossvise.
&3. |Page 7, Revord this paragraph to request a crack s:.xdy for each
N Para IV(1) building desired.
¢
" 44, |Page 7, Request these papers and/or mizutes.
> Para IV(2)
and (4)
43. Luc : Good request.
Para IV(3)
& 46, 5;3. 8, Ask for a study of a pond dike failure and access.
: Para IV{3) ; '
47. Lnn 8, Request a naintenance study.
Para IV(6)
;A ~ |48. [Page 8, | Omit. This vas asked for already. See Commenc Yo. 43,
‘ ara IV(7)
4 2
N » 49. {[Page 8, Omic chis paragraph. Thm poiats should be covered ia orior
ara 4. requests, We will cover :h.u in detail ia the full letter repors.
i Ry
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RCEDD-T

SUBJECT: Iateragency Agreemeat No. SRC-03-73-167, Task Yo. 1 -
Midland Plant Units 1 and 2, Subtask No. 1 - Letter Repor:
(DITERDY) ,

TERU: Division Engizeer, North Central
ATTN: NCDED-G (James Simpson)

T0: U.S. Nuclear Regulatory Commission
ATTN: Dr. Robert E. Jackscn '
Division of Systems Safecy
Mail Stop P=314
Washingzen, DC 20555

1. The Detroit Distric: hereby submits zhis INTERIM letter report with
regard to partial compliance wish subtask No. 1 of the subject Interagency
agreezent concerning the Midland Nuclear Planc Units 1 and 2. The

purpose of this report is o {demtify unresolved issues and zake
Tecommencations om a course of actiom and/eor cite addisional information
fecessary o settle these zatters prior to preparatiocn of the SER repors.

2. The Detroit Discrict's team providiag geotechnical engineering

suppert to che agreement o date has made a preliminary review of furnished
documents cencerming foundacicns for structures, has joiatly participated
in driefing seetings with the WRC staff, Consumers Pover Company (the
applicant) and perscmuel from NOD and has zade a detailed site inspection
visit. The data revieved iacludes all docrments received through

Arendoent 7.4, Generally each building within the complex vas studied

4% a separate encity.

3. A prelimisary listing of unresolved issues is presented in paragraphs
4 (Roman oumerals I co XII). Inizial recommendacions following the
listed iswues acstly comcern limited and/er aissing information in the
folloving catagorias:

(1) Isadequate presencaticn of subsurface profiles due to lack of
borings. The number and dpacing of borings should be sufficiient for

constric . don of at least two decailed orthogenal profiles for easzh
stTucture.

Inclosure 2
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RCEED-T

SUBJECT: Interagency Agreement YNo. NRC-03-79=167, Task Yo. 1 =
Midland Plaat Units 1 and 2, Subtask No. 1 = Letter Repor:
(INTERIM)

-
ey

(2) Lack of proper soil testing informatiom o support the design.

§ R e,

R B

(3) Incomplete or ncu=existant bearing capacicy datz.
(4) Incomplete sectlement computatiocus.
(5) Missiag detailed foundaticn desijy daca.

(6) Insufficient data presentaction regarding remedial measures for
st-uctures undergoing discTess.

.'t’ (7) Seismdc problem iaformatiocum.
s ‘:_3 (8) Other miscellanecus or gemeral coucerns.

&, A listing of issues and iaformatica secessary to Tesolve these
problems for each sepaTate stTucture and/or appurtemance are 2s follows:

I. Raactor 3uilding Fouadatiom Adequacy
a. Subsurface {zformatiom

(1) ™o Sorings, cme for each duilding, are seeced o
better defise the complete soil profile (o Sedrock.

. (2) R triaxial tests and comsolidacion test data from
. layers are needed to » -

b. Settlement/Comsclidatiom

- Furaish settlement computations using both elascic and
*plastic soil deforzation propertias.

: c. 3earing Capacicy
. Bearing cipacity computatiocuns, including factors of

safety and foundation design assumptiocns regardiag soil proverties,
spring comstancts (if used), etc. should be presented for reviaw.

e -

-

- — - . e — —— W e - e — . — -



SUBJECT: Iateragency Agreement No. NRC-03-79-167, Task No. 1 =
Midland ?lant Units 1 and 2, Subtask No. 1 - Letter Repor:
(INTERDM) - .
d. Seismic Concermus

(1) Show that tlese buildings will withstand the design
seisuic event.

(2) Discuss ligquefaction possibilities.
II1. Diesel Gezerator 3uilding Foundatiom
a. Subsurface informatiocmn
(1) Four additicmal borings, ome a2t each bullding corner,
are necessary to verify that surcharge loadings have indeed solved the
settlement problem. BSoriangs should de comtinucus <o feet Helow
the foundaticam.

(2) Sampling for tes:s should bde .

(3) Testing of cohesive and acu-cohesive samples should
be as follows:

5. Settlesent/Consclidation

A settlement analysis should be submitzted based om
consclidation tests from sew borings. The drop in groumdsatar levels,
implying he.sier soil uni: weights and diesel plus seismiz vikrz2tions
should be considered in the total settlement piccure.

¢. Bearing Capacity

Purnish allowable soil bearing capacity of £1ill soil
using information from new boriangs. Factors of safecry should be presented.

d. Seismic Conceras

(1) Properties of iasitu backfill zaterial should be
acquired from tests and used i3 the revised seismic analysis. Present
this analysis.

(2) Discuss iigquefactiou.
e. Miscellaneous Concarns

(1) Furnish fisal £411 elevations at complecicm of £I11
placemeat prior to duildiag comstructiom.

- — e —— S——— o —
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SUBSTCT: Iateragency AgTeement No. WRC-03-79-167, Task Yo. 1 =
Midland Plant Unics 1 and 2, Subtask Yo. 1 - Latter Report
(INTERI™)

(2) Submi: all computaticns om sand surcharge for review.

(3) Present chromological cracking history.

(4) Study and present a post-mortem of sectlement differencial
especially that between two vesterz bays on the souch side of buildinag.

(3) All existing pre and post surcharge borisgs and
related test data should be provided for review.

(6) Dfscuss significance of cracks to the sa‘e cperation
of the building and the repair of tae cracks.

III. Service Water 3uildiag Fou .daticm
a. Subsurface Informaciom
Borings and tests?
b. Settlement

Present computations Tegarding the problem of pessibdle
differencial set:lezeas that could ocsur betiren e pila supperted end
aand that portiocn placed om f4l1.

¢. BSearing Capacicy

Provide dearing capacity somputations for both secctioms
of this buildiag,

d. Seismic problem i

' (1) Preseat computations showiag how this building and
fix up seasures will withstand a seismic even:.

(2) Discuss liqueiacticm.
e. Remediil deasures for structur: undergoing discress

(1) Submit complete design of corrective piles includiag
data regarding load tests 2o be perforaed and lateral stabilicy.

(2) Discuss comstruction procedures in detail.

- - . - o aeee — - - — —— - - - -



RCEED-T

SUBJECT: Iateragency Agreement N¥o. NRC-03-79=167, Task Yo. 1 =
Midland Planc Units 1 and 2, Subtask No. 1 - Letter Repors
(INTERIM) .

f. Other Concerns

Explaia reasons for cracks, their significance to the
safe operaticn of the building and the repair of the cracks.

IV. Auxdillary 3uilding Foundaticn .
4. Subsurface Informatiom
Boriags and tests?
b. Bearing Cavacicy

Provide bearizg capacity of insizu £411 using data developed
as the fill now exists. This would particularly apply to the adjacea:
control tower footing area. ;

¢. Settlement

Submit thecretical settlement computacticns for shis
buillding as =odified.

d. Seismi:z Concerns

(1) Develop seismic computaticns for chis building.
(2) Discuss liquefacticn pessibilicies.
e. Other Concerns

(1) Explaia fully the reasons for crackisg.

(2) Discuss the significrnce of cracks to the safe operation
of the bduilding.

(3) Describe repair of cracks.

(4) Preseat full computacions of propesed fix up design.
V. Borataed Water Tanks Foundations

4. Subsurface Inforamacion

The subsurface {ovestigation repor: a: the tank fara

should be provided for review. New borings and tests are aeeded as
follovs:

.- - - - —— - — — — —. - - .-
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SUBJECT: Interagency Agreezent Yo. YRC-03-79-1587, Task Wo. 1 -
. Mi{dland Plant Unics 1 and 2, Subtask Ne. 1 - Latter Report
4 (INTERDM)
- b. Beariag Capacicy
- Furnish foundacion design computatioms. This should .
2 {aclude bearing capacity determisacions, and foundation modull if elastic
s malysis vas used. The factor of safecy shculd de presented using the
BOST severe tank loadings.
¢. Settlement
Submit tank settlement analysis.
., d. Seismic Concerns
(:) (1) Discuss liquefactiom.
(2) Explain seismic design cousideracicms.
e. Other Conceras

o —

- - e e - L

Explain fully the reason for cracking, their sigaificance

concerning safe operaticn and the proposed repair of cracks.

n.

Tndergrssund Tiesel Fuel Tank FToundation Design

b.

C.

d.

Subsurface Iafnrvaaticn
?

Bearing Capacicy

Provide bearing capacity and foundation design computations.
Settlement

Submit tank settlement analysis.
Seismic Concerns

(1) Discass liquefaction.

(2) Explain seismic design consideraticas.
Other Concerns

Submit uplift calculations fer the tamks.

. - . we e ————————— . — - —— - —— - —— c-
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NCEED-T
SUBJECT: Interagency Agreement No. NRC-03-79-167, Task No. 1 -
Midland Plant Units 1 and 2, Subtask No. 1 = Lezter Recor’
(INTERIM)
VII. Underground Utiliczy Deficiencies

a. Settlement

(1) The settlemeat of underground piping could de ia
question because of the unknown amount of fill sectlement. Presenr: a
profile of 2ajor pipe flowline elevatiouns.

(2) Compute and submi: pipe stresses in areas vhers bends
are the most critical.

(3) Submit proposed corrictive Zeasures whers the ra:élc
#Dace tas been reduced.

(4) Iaspect v.sually electrical duct backs at the D.3.
building vhers they have been severesly loaded.

b. Seismic Analysis

(1) Show computatioms for stress ia pipes and miaimm
rattle space 3ecessary at building comnecticans.

(2) Explain seismic desizn comsideracions.
VI1I. Teedvater Valve Pi:t Foundatiocns (Awx. suildiag)

(1) Provide computaticns for fix up inecliding bearing
capacity and new settlement analysis,

(2) Explaia saismic considerations.
IX. Cooling Pond Stabilicy

(1) Cooling pond diks design should bde submitted for
reviev including stability, seepage and u‘im.c considerations.

(2) Borings ang tescs?

(3) Check ocutlet pipes located in the heat sink pit for
Seardy slope scability failures that could block entry of wvater.

(4) Show that a ccoling pomd failure would sot impare the
plant entry road for emargency vehicle access.

(5) Provide design for slope protection measures.

. U bk . B g " e o em—— . v -— GRS T
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SUBJEICT: Iateragency AgTreement Yo. NRC-03-79-167, Task Yo. 1 -
Midland Plaant Units 1 and 2, Subtask No. 1 - Letter Repors
(INTERDM)

X. Water Service Building Retaining Wall Stabilicy
(1) Borings and tests?

(2) Submit the design of this wall including sctabilicy
computacions.

(3) Discuss the settlement of this wall and its significance
to safe operation.

(4) Discuss seismic comsideraticms.

XI. Site Dewateriag Adequacy

(1) Furaish complete report inzluding computations on
site devateriang desigm.

(2) Furnish typizal well design includiag gravel pack.

(3) Submi: groundwater chemical amalvsis data related :o
possible encrustation and/er corresion problems.

(4) Present ccmputaticns and explaination of sigaificance
of weep holes in retaining wall with regard zo devatering.

(5) Discuss ia detail the zaintance plan for the dewaterisg
systea.

III. General Information Desired

a. Consultancs Peck, Pavisson, Gould and Hindrom should submit
SUZmAry statements congerning their presentations ac the 28 Feb 80 size
visit for review.

b. Provide ainutes of meeting 28 Feb 80.

¢. Submit a list of pecple involved ia field and laberacery
classificacions and testing and briefly lisc cheir qualificacions.

S« Resolutiom of issues and concerns state. herin will depend cu the
expeditious receipt of daca senticmed above. Contact Mr. Yeal Gahzring
at TIS 226-679] regarding quescions.




- —

ey R _C@wm%&{:ﬂz i

a7 i Bl _ \u{(i{.‘?\ fm)

—
- S— — - em— -
— s - - —— e —
—— -ou —
- — —_—— . - - ——— - —
— - — - - — — p— _— —— ——————
—_—— — - — - — — -
- . — - - _ -
K
—_— — - — - — -

——— — |
. -
— —— - - 4)
- - e — — =
-
B
- _
——————
o s ki - - -- ee— — —
- — - -



Tuan, AT 020 -_m'z V_.l:
Lo doegwtow ot 2 n 3l Tt T EoE L IR ome e ToRetd iy
‘.—:!-7‘ s werdbe. S0 Chaimat t0io 00 ‘._If"’:'_':_‘ STiseromh ageeey o TAGCEN. ™ e i " A= L rrelle,
R LT SR I SR Y TN YIS gy - -
- Trip Report of Meating at .’:RC_Gfr"-’E‘es Cencerning
Wel2D-T Midland & 2ailly Plants, cn 13 January 1320

ol

\ioe )

o S
e o
- RS- ny -
e }-'au;.:n;v ) C§)"

Sy -

.._._;'{’_,

_}_'"«'. J kunk

— s

"ThRU: Chief, Eng. Div. FRCM pcct. Ch, Tech Br.

T0: Files

1. PURPOSE: To meet with Nuclear Regulatory Commission Pe
review admin' strative policy, manpower, tachnical aspects,
16 January 1520 meeting with NRC applicant Consumers Power

the Midland, Michigan Project.

2. PLACE AND DATE: NRC Offices in the Phillips Building,
on 15 January 1580.

3. PARTICIPANTS: The participants in this meeting varied
from policy to manpower to technical aspects to pending 18
The group included the following:

Rixby Hardy, OCE/Corp
Jim Simpson, NCD/Corp

. John Norten, NCD/Corp
William Lawhead, NCE/Corp
Joe ikubinski, NCE/Corp
Cargl Hood, NRC

L, man Heller, NRC

Joe Kane, NRC

Rebert Jacksen, NRC

10. William Olmstead, HRC at®orney

DATE || February 1980<~T!
LAWHEAD/m1/66781

rsonnel and jointly
and the pending
of Michigan concerning

Bethesda, Maryland

as the topics changed
January 1380 meeting.

4. SIGNIFICANT EVENTS: The meeting pointed ou
technical problems had been apparent %o MRC for
told that NRC had racently issued a Show Cause
all Corp spaces provided for NRC work should be
considering the assignment scope and possible
our personnel choice was up to us.
non-NRC requests for project informaticn be
be kept informed of such requests. We also lea
assignment was & new concept due %0 fts extensi
Finally, NRC concurred that NRC Agreement
slipped two months. g

Rixby Hardy (OCE) asked why the Corp of Enginee

geotechnical aspects of the Midland construction.

testifying requirements.
[t was requested that all non-Corp and
forwarded to NRC for mlﬁi

s

activity schedules would be uniformly

§. NARRATIVE: The initial meeting was opened at 0830 by Lyman Heller of NRC.

t that the Midland Project geo-

the past 1) years, We were

to Consumers Power concerning

We were advised by NRC that
filled with Geotechnical Engineers
However,

NCD should
rned that the Detroit trict
ve length and responsibility.

rs was requested to take part in

DA orw 2090
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T (11 Feb 20)
T: Trip Report of Meeting at NRC Cffices Concerming Midland & Bailly Plants,
on 15 January 1280

the tun NRC projects (Midland and Bailly). Joe Kane (NRC) informed us that NRC
lacked the in-house geotechnical manpower to handle the projects. Rixby Hardy
relafiad that the Detroit District assignment with NRC was a new concept. Other
Oistrict assignments were very short termed, around two months, and simple in
nature, Lyman Heller concurred.

Rixby Hardy asked about present mH&bthy of Detroit personnel for the NRC
work. We informed Rixby of Detroits F&M Section make-up. In light of our reply,
Rixby indicated that the following options should be considered:

a. Cletroit with W.E.S.*Support
b. Detroit with Consultant Assistance*™
¢. Turn work over to another Corp Division.

*W.E.S. has assisted in 34 such projects since 1973.
* *Hardy, Simpson, and Heller would prefer to aveid this.

Rixby Hardy further stated that tu hire new empioyees and get up to speed would
srobadly take too long. Rixby said he would discuss the above optisns within
OCE with the intent of stressing required W.E.S. support.

290 Jackson (WRC) suggested that Joe Kubinski (NCZ) spend cne or tuo weeks at NRC
to "elp get al7 concerned up to speed. Jce Kubinski agreed. | concurred with
this, based on past stataments made by Joe Kubinski concerning work interferences.
3ab Jackson indicated that this apprcach had worked for others in the past.

Lyman Heller (NRC) estimated that of the four manyears provided by Detroit, three

would be spent on the Midland Project and one would be spent on the Bailly Project.

Lyman Heller questioned Corp personnel concerning estimated progress and concurred that the
NRC Agreement activity schedule would te uniformily slipped two months, Lyman

n;&l;r suggestad that perhaps the U.S.G.S. could provide assistance to Detroit on the

b rojects.

Lyman Heller indicated that NRC had issued Consumers Power of Michigan a construction
Show Cause, ie; Show why NRC should not stop construction because of geotachnical
consicderations. .

The oresent construction permit for Midland, as described by Uilliam Olmstead (NRC),
dees not include foundaticn techniques (underpinning) proposed by Bechtel and
Consumars Power., Further, the design of the changed foundation techniques has not
been provided to and reviewed by NRC appropriately. Additionallly, a new Safety
Evaluation Report (SER) review must be conducted in light of the changed design.
William QImstead stated that Consumers Power may request, during the board kecaring
covering the Show Cause, that the board additionally consider the project Operating

2
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NCZZD-T {11 Feb 20)
SUBJECT: Trip Report of Meeting at NRC Offices Concarrin. didland & Zailly Plants,
on 15 January 1980

License. The project initial Operating License application was mace in 1963. A
beard pre-hearing will probably occur in March 1980 with the actual hearing occur-
ring in June and July 1980. Two interveners (Attornmey !yron Cherry and Mary Sinclair)
would probably take part in the Show Cause hearing. At present, the State of Michigan
appears to take a neutral official position concerning the project. William

Olmstead was told about letters received from non-Corp and non-iRC interests re-
questing information from the Detroit District concerning the Bailly Project. The
requests were not specific ie; copies of all information was requested. William
OImstead requested that all such requests, non-Carp and non-NRC, be forwarded

to HRC for reply or appropriate .ction.

We were informed that the A/E Firm (Bechtel) for Consumers Power covering the
Midland Project was alsc performing the Midland construction work (turn-key
arrangerant). le discussed the settlement of the Midland Diesel Generator Building
(apparent maior settlement problem) and apparent sett'ement problems at other
buildings an¢ facilities (Borated Yatar Tanks, Service Water Pump Suilding, a
sortion of the Auxiliary Suilding, and the Fuel 0il Storage Tanks).

The Corp of Engineers would be expected to play a major part in obt2ining ascedetse
remeiial measures by raising related issues for Cechtal to answer or by establishing
requirements of informaticon to satisfy the Show Cause.

All settlement problems apparently arose from zpproximately 30 feet of "Clay Fill®
placad cn the Midland Project site.

Lyman Yeller (NRC) indicated Detroit personnel should visit the two projects when
construction activities of interest are taking place. Coordination of apprepriats
times would be made through NRC inspectors.

Jee Kane (NRC) and Lyman Heller (NRC) stated that requests for information by the
Cetroit District from project contractor/A-E must be made in writing through NRC
in orcder to become part of the records. Requests should be signed by the Chief
of the Engineering Division, Detroit with copies to NCD.

-
Joe Kane (NRC) stated that NRC would provide Dctroit:":cismloqy data concerning
mk'c Midland Project. Seismic Analysis is an important consideration in both
NRC Projects.

6. RECOITYENDATIONS AND ACTIONS: [t is recommended that (1) the Detroit District
make immediate arrangements with W.E.S. through HCD for W.E.S. to review and comment
on the Midland Project Seismic Analysis as related to liquefactionand other seismic

3
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NCEED-T (11 Feb 80)
SUBJECT: Trip Resort of meeting at NRC JUfficas Concerning Midland & 3ailly Plants,
on 15 January 1980

geotechnical problems including affects on uncerpinning piles, (2) that the Detroit
District take immediate action to establish validation o the existing soil data base
of the Midland Project, (3) that the Detroit District follis adove mentioned HRC .
recommandations concerniag requests and manpower, (4) that the Detroit District con-
tinue to review available geotechnical data and schedule work to meet deaclines (as

modified) established in HRC Agreement.
Adaa. Leded

W. LAWHEAD
Assistant Chief, Tech Branch
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