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Specification 7220=C=80 K/ v

SCOPE

A.

GENERAL

1) The work to be performed under this subcontract shall,
consist of designing a dewatering system capable of
lowering the groundwater to a minimun el of 580' with

the pond at el 627'+. The lowering of the .
groundwater will alYow others to excavate portions of
the auxiliary building and feedwater isolation valve
pit in a dry condition. This spccification includes
Q-listed work to be g;fforucd exclusively by
Contractor as noted Article 7.

ITEMS INCLUDED .

1) Design, furnish, install, maintain, operate, and
remove dewatering system as indicated in the design
drawings.

2) Provide and maintain standby equipment and power of
sufficient capacity to perform the intended work.

3) Install, maintain, and observe observation wells
and/or piezometers, and test pits for logging the
wvater table elevations at the locations as required

and approved DY Contractor.

4) Dispose of the groundwater to the cooling pond by
installing a piping system from the dewatering system
indicated in the drawings to the site storm drain

system via a weir box.

§) Provide protection of the dnwatcziéé system in areas
::si ated as construction access as cgown in th
awings.

6) Greut placement for all dewatering holes and wells
upon completion of the subgrade dewatering.

RELATED ITEMS NOT INCLUDED
1) Access roads tc the area

2) Inspect the water being pumped (weir box) to
determine the amount of fines being removed.

3) Concrete grout for sealing holes and vells

4) The excavation re jred (trenching) to provide the
areas for installing the dewatering systems

5) Location of all utilities, c-boddndtg}ant facilities,
and other subsurface structures at the location of
the dewatering system
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Drilling holes through the turbine building and
auxiliary building concrete floors at el 614' at the
locations required by subcontractor

Repairing the holes drilled in the auxiliary building
and turbine building concrete floors

2. QUALITY STANDARDS

A. GENERAL

1)

subcontractor shall be responsible for the quality of
items and services to meet the requirements of this
specification, applicable codes and standards, and
other contract documents.

3. SUBMITTALS

———————————————

A. STANDARD FORMS

1)

Engineering document and quality vorigicntion
document requirements are gummarized in Form G-321-D
and are augmcntod by detailed requirements in this

specification.

B. PROCEDURES

subcontractor shall submit the following procedures (in
detail) to the satisfaction of Contractor.

1)
2)
3)
4)
5)

Dewatering plant area procedure

Test pits procedure P e .- -
Observation wells/piezometers ptoccdﬁ:c
Jetting procedure

Grouting procedure

4. SERVICE REQUIREMENTS
A. OPERATIONAL REQUIREMENTS

1)

An adequate dewatering system shall be installed to
lower and control the groundwater to provide a dry
condition durin construction, excavation, and
placement of £i1l materials. The dewatering system
shall be capable of lowering aud continuously
maintaining the groundwater ‘evel to el 600'
initially so construction work can gtart and then
lower and maintain the groundwater level as directed
by Contractor to a minimum elevation of 580' until a
written directive from Contractor to cease dewatering
operations has been received.
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2) The dewatering system shall be designed sO there is
independence petween the pumping and discharge of
groundwater from peneath the Unit 1 aux=liary
building and the pumping and discharge qroundwatcr

from the Unit 2 aux.liary puilding.

3) Contractor shall provide opo:atinq clqctxical power.
The drawing will indicate these locations.

SUBCONTRACTOR'S RESPONSIBILITY

1) subcontractor shall be solely responsible for the
design, installation, operation. and removal of a
dewatering system. |s system shall p:cvcnt.tho

loss of fines in the soil, seepage, boils, quick
conditions, OF softening of the foundation strata.
The stability of sides and pottom of excavation shall
be maintained, thereby resulting in every phase of
the excavation and construction being porto:-nd in
dry conditions.

DATA AVAILABLE

1) The subsurface data and ptclininary pump test results
are available upon request and are for
subcontractor's information only. subcontractor

assumes the :csponsibility for any deductions,
interpretations, or conclusions made on the pasis of
these data.

2) The test poring report and the Dames and Moore Report
for this plant are located at contractor's office and
are available for review.

3) zgs‘ostinatod elevation of the groundwater table is

APPROVAL OF DEWATERING SYSTEM

1) Approval by contractor of the dewatering s stem
proposed py Subcontractor will be only with respect
to the basic methods subcontractor intends to use.

roval of the dewatering system will be based on
e demonstrated performance of the system to satisfy
the requirements for dewatering as spccifiod.

CONTROL

1) The observation vells, piezometers, and measurements
of soil fines shall be used as a primary pasis of
determinin compliance with the requirements of this

specification.

2) Test pits shall be used only as directed bY
contractor in writing.
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s. FIELD OPEE’IIONS
A. GENERAL

1) subcontractor shall furnish, install, operate, and
maintain the dewatering system and, upen completion,
remove all dewatering equxpmcnt except as approved in
writing in advance DY contractor. subcontractor

shall perform all associated work required to remove
and control the subsurface water 80 _
excavation, construction. and packfilling operations

, B. TRENCHING

1) contractor shall perform excavation where required to
allow for installation of the dewatering systenm.

¢. TESTING DEWATERING SYSTEM

1) Prior to an excavation pelow the groundwater level,
the dovotorxn1 system shall be tested anc placed in
ration to lower the water levels as required and
shall tunction continuously as required Tt provide a

ea. e pum

until the excavation and bac £igl operations are

completed to the upper limits of the original
oundwater level. subcontractor gshall obtain

written approval from Contractor pefore d;scontinuinq

the dewatering operation. b

p. DISPOSAL OF WATER

1) subcontractor ghall be responsible for all .urface
and subsurface water resulting from its ope atiors
and shall dispose of all water removed from the
devatering :Eft- in a manner that will not endanger

public nealth, property: or any portion of the work
under construc on

associates working in the area. The water shall be
conveyed throw piping from the dewatering gysten to
the existing s te storm drain system only after it
has been monitored for soil fines by passing through
the weir box.

E. STANDBY EQUIPMENT

1) gubcontractor oh&ll.gravido gtanddby equipme
installed and available for immediate oz;fntion as
may be ired to maintain the dewater e
on a continuous pasis in the event that 1 or any

part of the dewatering system may become inadequate
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subcontractor shall provide and maintain in an
operable condition standby diesel-powered pumps
and/or generators of sufficient capacity to start and
operate all pumps and other required dewvatering
equipment for the duration of the dewatering.

OBSERVATION WELLS

1)

2)

3)

4)

5)

subcontractor shall supply, install, take
measurements, and maintain the required number of
obser vation wells and/or iezometers 5
addi‘ional observation we 1s as may be ordered b
Cont actor. Water levels in the observation wells
and/or piezometers and volume of water shall be
recorded and submitted to contractor daily, Monday
through Friday, during devatering.

The cbservation wells shall be of a type that will
permit portions of the riser to be removed as the
excavation work progresses. The proposed type shall
be submitted to Contractor for approval prior to
installation.

subcontractor shall, by adding or removing water from
all observation well risers, nstrate that the
observation wells are functioning properly prior to
commencement of dewatering.

Any observation wells and/or piezometers that become
inactive, damaged, or destro ed by Subcontractor
shall be replaced withia 24 hours by Subconiractor at
no additional expense to Contractor. _
Jetting shall not be used for the installation of the
observation wallu/dcvatozi:! wells under an
structure. Controlled jetting may be used for the
installation of the observation wvells/devatering
wells outside the structures, provided the jet water
is brought up through the inside of the jetted casing
and does not blow up the outside of the jetted casing
The above ius applicable after the casing has been
installed 10 feet below the ground surface,

DEWATERING

1)

subcontractor shall be solely responsible for the
arrangement, location, and ths of the dewatering
system necessary to accomplish the work described
under this section of the specification. Limits of
the work are shown in the drawing. The dewatering
shall be accomplished in a manner that will reduce
the hydrostatic head in water-bearing strata below
any excavation to the extent that the water level and
piezometric water levels in the construction area are
substantially (a minimum of 3 ‘..‘1 below the
prevailing excavation surface; vwill prevent the loss
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3)

4)

5)

6)

7

!pocittcacxon rame

of fines, seepage poils, quick conditions, ©F
softening of the foundution strata: will maintain
stability of the sides and bottom of the excavation;
and will result in all construction operations peing
po:torncd in a d4ry condition. For the area outside

of the ctures where pervious soil strata overlay
considerably less pervious goil stra e the
s ade level, qroundwato: rvious

strata shall be lowered to within less than 2 feet of
the top of the less pervious gtrata. As the area is
excavated to the top of the less pervious strata, any
groundwater remaining pozchnd in the rvious strata
lt::o the less pervious strata shall removed DY
others.

The dewatering operation ghall be controlled in such

r that the amount of fines of the soil in the
discharge water shall be limited to 5 pepm. This is
to be determined DY measuring the amonnt of fines in
the weir box and corresponding water meter. ,
Contractor shall perform this inspection af descrioed
in Article 6. of this opoci!icstiou.

Jetting of any type shall be appruved in advance in
writing bY Ccontractor and as indicated in
gubparagraph 5.F.5 of this specilicotion.

1£ the devatering requirements are not satisfied
pecause of inadequacy OF failure of the dewaterin
system, loosening of the foundation strata and/or
instability of the slopes may OCcCur. The suppl of
all labor, materials, and the pot!orlcnco of all work
necessary to ca:r; out additional work for
reinstatement of oundation soil :cnultinq-l:oa such
inadequacy ©of failure shall be unde

subcontractor to the full satisfaction of Contractoer,
and at no additional expense tO contr

prior to an excavation pelow the groundvater level,
the dewatering system shall be placed into operation
to lower the wuter levels as required and then shall
pe operated continuously 24 nours a day, 7 days &
week until construction cemen ubgr
structure and backfill has been oatiozncto:tly
co:xlotod and no lonaer requires dewatering, as
notified by Contractor in written form.

gubcontractor ghall obtain written approval from
contractor before discontinuing the operation of the
devatering system.

gubcontractor shall seal, wvith 2,000 psi minimum
concrete t, any devateri equipment puried or
left in place under the & ure and all observation

£
vells, test pits, and holes after the devatering
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operation is discontinued in accordance with the
latest Michigan Wells Act.

6. INSPECTION
A. CONTRACTOR

1) Contractor shall inspect the effluent of the well
ints to determine the amount of material (fines)
inc removed by the dewateri og:xation. This

mon. orirg 1s Q-listed and sh 1 in accordance
wit 10 CFR 50, Appendix B.

' 2) The lewatering system shall be accepted by Contracto:
: base! ¢n the qu.nti:y of fine observed in the weir
box :.ibrated in gallons. The quantity of fines
shal . not exceed 5 gallons for cvc;‘.ono million
allons of water (5 ppm) » 5 quantity of
ires shal! be determined usig a full flow weir box
and 1n in .ine flowmeter with a totalizer which will
be provid«¢ by Contracter Measurements shall be
taken as ~lose to a who.e million-gallon figure as
ptl?ti¢A¢ ({.e., 1 million, 2 million, 3 millien,
etc).

3) Each individual well shall also be inspected b
Contractor during installation in accordance with the
following criteria. After the initial 15 minutes of
pumping, :he effluent shall be tested for fines using
an Imhofi cone.

a) 1f the fines observed are 0.1 ml/l or less, the
wvell shall be accepted.

b) :g.gitbfino; og::r::: oxco:d 1°e:1$3& the well

rejec pumping ito,ped.

¢) 1f the fines observed are less than 10 ml/l, but
more than 0.1 ml/l, the pumping shall stop. The
well may be retested in accordance with above
ecriteria after a minimum of a l-hour delay. 1f
the well has not met the lcc:g:nncn criteria for
fines within three retests, well shall be
rejected and pumping stopped.

4) Records shall be maintained for each well and for the
entire system, incl the amount of fines, ppm oFr
ml/l as applicable, e time readings are taken

B. SUBCONTRACTOR

1) Subcontractor shall perform all inspection and
recording of the {ezometers/observation wells in
accordance with its approved procedure. All other

on shall be in accordance with
subcontractor's approved procedures.
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7. :k!b!!ﬂﬁ AND R;!:QIAIION

A

iubcontractu: shall leave the work area in the same

condition as prior tO the start of operation and to the
satisfaction of Contractot.

8. A

ASSURANCE R R

A. The aonitoring of the fines of the soil in the discharge
water is Q-listed and shall be po:tornod and controlled
by contractor's quality assurance progcam.

p. Contractor has the authority t© stop or regulate any part

2)

£

4)

5)

dewatering operation to prevent damage tO any part

Mobilization and dcaobtlt:ntton will be at & fixed
price tor each occurrence.

pesigning, scheduling. gurnishing, installing, and
providing the dewatering system, complete with

spe

cified standby equipment and lpoctttcd observation

wells, piezometers, and test pits, will be paid on a
gixed unit price pasis.

Oporatton and maintenance of the dewatering systenm to
ensure water-free excavation and packfilling
operation (24 hours 8 day, 7 days a week) will

paid at a fixed calendar per diem vate.

The tollowi 9 ftems will be measured tor direct
payment, and the cost of such items ghall be included

in Iten 2 above.

a)
b)

¢)
4)
e)
£)

vell point - pet linear foot

ggzxoctton and discharge neaders - PeF linear
t

Observation wells

piezometers

Test pits

gealing with 2,000 psi concrete grout, all

observation wvells and/or pto:oantorn. and any

devatering equipment puried oFf left in place

The tollowing ftems will not be measured tor direct

yment, and the cost of such shall be included in

2

Monitoring and recording of observation wells
gurveying as gequired tO accompl ish the work

Any period during which the dewatering pystem 18
shut down pecause of -altunct::n of cqutpaont or



gpecilivavess

any dewatering equi
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~ APPENDIX A

DOCUMENTATION REQUIRIMENTS

1.0 The Subcontractor shall furnish documentation in accordance

with the specification as summarized and directed by form
G-321-D. To complete form G=321<D, the Subcontractor

shall check in column 8 which documents are being trans=
mitted, and shall sign line 31. The Subcontractor shall
£411 in lines 13 through 20 as applicable. Entries such
as N/A (not applicable) and "See attached sheets” are
permissidble. The completed G-321-D form is then used for
a cover sheet as directed on the back of the form.

Attachments:
1. Form G-321-D, Engineering and Quality Verification Document
Requirements

A-1
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Suesecr  MIDLAND PROJECT GWO 7020 - PRE-MEETING AND l ,
GENERAL MEETING WITH CONSULTANTS ——
File: 83.0.3 UFl: 00234-8 Serial: CS8C-4306 Conngaronoene
cc Attendees RMWheeler
GSKeeley, Pl4~408n KCRrooks(2)
DBMiller
tendees:
Karl Wiedner, Bechtel Dr. M. T. Davisson, Consultant
Phil Martinez, Bechtel Chuck Gould, Consultant
Sheriff Afifi, Bechtel Dick Loughney, Consultant
Bimal Dhar, Bechtel Tom Cooke, Consumers Power Company
Al Boos, Bechtel Don Sibbald, Consumers Power Company
Art Arnold, Bechtel Don Horn, Consumers Power %.. )
Or. Ralph Peck, Consultant Thiru Thiruvengandam, Consumers’ Co.*

Dr. A. Hendron, Jr., Consultant

Please note that serials CSC~4274 and CSC~4255, above subject, omitted the
location and dates of the mee' .ngs. Both meetings were held in Denver, Colorado.
The Pre-Meating (CSC-4274) was held on June 27, 1979, and the General Meeting
(CSC=4255) was hald on June 28, 1979,

Please attach this letter to your copy of the meeting notes.

sld
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ATE
Soasecr  MIDLAND PROJECT GWO 7020 - MEETING TO DISCUSS m
CONSULTANTS' REVISED PROPOSAL - CHANCY TO .
PERMANENT DEWATERING - JUNE 22, 1979 nreana,
File: B3.0.3  UF1#-00234  Serial: CSC-4297 Saieiuanme
cc Attendees
KCBrooks (2)

“
Actendaes

Gonsumers Power Company Bechtel Power Corporation
T. C. Cooke S. Afif4
G. 8. Kealay R. L. Rixford
D. B, Miller G. L. Richardaon
W. R. Bird L. A. Dreisbach
B. V. Marguglio J. Milandin
D. E. Horn G, Tuveson
T. R, mm; A. J. Boos
D. "B "S4bbatd vt ¢ D. Jinnett
K. R. Kline R. Simanek
P. A. Martines
W. Jones
J. Wanseck
§. Blue
1. Johnson

After lunch at & meeting in Aan Arbor on June 19, 1979, the consultants got
together and decided that there may be some advantages to the Project in
installing & permanent devatering system as an alternative to some of the
fixes transmitted to the WRC in conjunction with the 50.54f. questions. In
the opinion of the constltants, this revised scheme would resolve all questions
for porential liquefaction; and, therefora, eliminate the problems associated
with the chemical grout. The consultants had noted that the chemical grout in
the area of the Diese! Generator Bullding would not be completed until June or
July 1980 at the earliest. Thay also discussed the problems wit. the grout
penatrating bullding cracks, utilities, etc. The railcoad bay grouting is not
required and no longer needs to be considered. The consultants also requested
that the need for complece mining below the Auxiliary Butlding wings be re-
evaluated Lf liquefaction problems are eliminated.

They stated there 1s a possibility the remaining work would tnclude shear velocity
testing underneath the Auxiliary Bullding electrical penetration areas to estimace
CORCACE strasses with possible grouting of local void areas. Profiling of pipes
bafore and after devatering and duct bank checks and verification would alse have
€0 be made. The piling solution for the service vater structures will remain
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unaffected. Raesolution of whether or not permanent devatering system would
have to be a safety system and structure, the possibility of combining the
permanent system with the temporary system, installation of Q-list monitoring
walls, and a system to moni*or the of({luent for fines would be required. At
the weeting on June 22, 1979, Mr. Tuveson also noted that he would have to
recheck his design caleculations on the butldings to see vhether or not the
removal of the buoyant forces would have any effect on the 40~year lLife of the
structures.

The consultants apparently believe that the devatering system would be easier
to defend to the NRC and that it is & less complicated fix for liquefaction.

It was noted on June 22, 1979 that the consultants possibly did aot consider

the structural recheck required without the buoyant support or the FSAR revisions,
which wvare primarily adainistrative in aature. W. Jones noted that the cost of
total dewataring vould be in the neighborhood of $10 to $15 Million with required
redundancies. This vas for a cased well with permanent submercible pumps con-
sidered. Devatering for the Diesel Generator only wou!d cost approximately

$2 Million. This would be balanced by a saviogs of $2 Million for grouting,

$2.2 Million for underpinning, 97%0,000 for dewatering, with nothing allowed for
elimioacion of tie~up of the Diesel Generator area or mining obatructions.

A8 & sidelighe, I&E Report 79«10 discussing Alr Bubbles in the Tank Farm, vas also
suggestad as a toplc for the July 10 mesating with the NRC in Washington. Prier te
the Thursday meeting with the consultants in Denver (June 28), & matrix should be
drawa to show the advantages and disadvantages of various methods proposed to date.
This would include not only our responses to the 50.34f. ftems and the consultants'
Latest proposal, but also some of the earlier altarnates used vhich were previously
discarded for onc reasin or snother, since conditions have changed. These Ltems
will be discussed prior to the Thursday meeting vith the consultants in Denver and
At 4 maeting in Ann Arbor at 8100 AM on June 27. It was also decided to send the
MCAR & Interim Report with a copy letter noting that there are other evaluations
being made at this time and mentioning the devatering option,
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Bimal Dhar, Bechtal Tom Cooka, Consumers Power Co.
Al Boos, Bechtal Don Sibbald, Consumers Power Co.
Art Arnold, Bechtel Don Meorn, Consumers Power Co.
Dr. Ralph Pack, Consultant Thiru iniruvengadan, Consumers Pover CD.
Dr. A. Handron, Jr., Consultant
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P. A Martines noted that this seeting vas belng held to finalize the consultants’
recommendations for Laformation to be sent to the NRC on July 6 in praparation for
the July |8 mesting. Mr. Martines also stated that liquefaction and treatment of
material below the Class I structures were the main topien and he betafly revieved
the discussion of the previous evening.

hhdualaction Posentialk and Sand Backfilh around Cetesory 1 Gontalnment Strusturas

Thera s no problem with dewatering since the till Gan eanily support th: gontain-
nent load of LOKSY. Contailnment Building dismeter change of approxima . 1/4"
dus to pre-stressing Ls too trivial to consider and should be dalated from any
concarns. The consultants stated that che permanent devatering sys em should be
Mtrd to do the Job regardless of site conditions (dike locations). After
completion of the conceptual design, the fnitial wells should be installed and
dewater should quickly determine (& few waeks after start of pumping) what ia
required for the winilsum practical design. The permanent devatering system should
contain suffilclent redundancy, with more units than required for matntenance pur~
poden. Routine maincenance and renovation over the yoars will take up & certaln
number of wells, Total system redundancy would not be required because there weuld
be & time lag from the cessation of pumping befors vater in an area could rise to
¢ oritieal level. It would probably be a good ides to have some standby (non=Q)
power available for the pumps. To he practical, all pover block araas should be
devatered whather problems are known or net, [t was noted thae Regulatory Guides
overlooked the pumping of fines, + this vas thought to be key point and
wells genarally should be kept 30" mintwum from structures on the permanant de-
Vataring system. Continuous sand sones in till would be advantageous for draioags,
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howaver, that condition cannot be assured. Mr. Loughney stated that we should
put & ring of walls around the power block. The wells should extend to the clay
ELll. Some of the temporary dewatering wells should be made permaneat to allow
drainiog of any crown water (rain, etc). It was again noted that the would
mgmlnmumunncnmblnhuuum.nu--u"dm.
lmoumumnnu-hmuuummmm.mym'ua-
Beters need o be Q-listed. Mr., Loughney estimated that the wvells should be at
about 12' centars with sand vertical drains possibly to halp drala crown and
perched vater tables and some vells Lo the siddle for balance (eritical area).

(proper scresns and/or distance). For an area of 600
that 2150 to 300 wells saxisus with ible

sater. They could be of the type u«mm-uxz::cunuuu-mm
be good for about 40 years. The pumps would normally a

Gon. about 5300 each. It could be sssused that sbout
®ach year. Timers would be required for the pumps and

The total vell cost would be approxisacely $3,000 per well. Added
have to be the plesometers (Q-listed) and temporary or
standby genacrators, Lf desired, could be purchased and inscalled for about $40,000.
The cost of that, the piping snd the electrical should be

"85 astimated that §25,000 to $35,000 & year malntenance cost would be required
aftar, say, 25 wells go out, and to take care of ac
Ehres-vonth Latervals. A chemical grout curtain in
be considered at & later date. MNowever, this should not be & :nu-. it lecal
Clay areas are sncountered, the wells should still remain at 12

addicional settlement due to the dewatering would be in the

design changes required for & vat versus dey f111 would be
in nature Lo the PSAR below Elevation 618', The bearing capacity and sliding
friction vould be enhanced. The settlesent caleulat Lons have

tvent, Wells should extend down to till. It was noted that the
much more positive than ’nuth. to prevent liquefaction. It would

not
£0 wnsure the grouting ef fectiveness. Devatering totally elimiosates the
problem,

Lemoval of Jurchatge

T™he consultants noted that it would take approximataly alght weeks of accurate

readings prior to removal of the surcharge to obtain required evidence, even though

Ah accurate prediction could probably be made at this time by bracketing the resi~

dual settlement empected. Although rebound is indepandant of long-term settlemont,

the data will be weaful. The consultants need to see the trend on the settlement first
Devacering of the Auxiliary Duilding would change the itions slightly,

That would be the sarliest tise (present schedula) to remove suraharge vith de-
pendable information. 1Lt was noted that about 0,032" has been the maxisum deflection
in the last thrae weeks, however, all of the data n have temperatures correctlony
applied. Goldberyg-Zolno-Dunntaliff are vorking on ¢ the data for temperaturs,
It van also no that due to long-torm settlement, some lonibility in the uellities

nay have to be designed tate the connect lons based on the settlement predicrtions
which could tnelude differential settloment,

i
gd

!
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Chemicel Croucing

Art Arnold noted that becauss of
would not be necessary unless &
d.-ucm Sillca grout (n the
4an he t

ification problems vith chemical grout, it
permeable trench vas encountared during

be acceptable for that situation. It
the responses because it L8 too much of

ii

vibraction has to be caleoulated. The diesel genarator should be
A% possible to induce the maxisum settlement dus to vibration,
Ehat this will be (n che range 1/2 to 1" and take place 1o & fov veeks. 1
would be better for predicting long-term settlement Lf the vater table vas
lovered, bmmcmmwmhmmamduﬂlmm
pra=vibrating the foundations. Mr. Davissen noted that he

Aenerator rpm for his (nformation. Mr. AfLfL noted that °
fenarators would also help the selemic caloulations. The exact amount of settle~
Bent will be determined at & later date based on ref lned data. At present,
rafined caloulation ta needed hecause old calevlations vere based on sa
sand.  Mr. Davisson noted that we should look hard At connsctions of weilities to
the diesel generator and the butlding and that allowance should be made for »
Saxioun of one=foot movement in any direction, This allovance would be over Aill
for any potential problems. The problem was further complicated because of the fact
Ehat thare (s sand on the north side of the foundation and clay on the south side

of the foundation. The pre-load would predict an additional long-term settlement
of the clay, then after the diesel Benerator run, any sattlement dus to vibeatlon
Could be determined. Ve could then add seismic settloment of sand from the earth~
Quake motion and devatering settlement.

Medrtjidamxal ol Looss fanda and/ex Soft Clavs undes Blecicical Pasassation Atsas

B. Dhar summarised the Auxilliary Bullding electrical penetration sreas analysis, He
included static and dynamic + horisontal and torsional loads. Mr. Dhar noted
Ehat the horisental shear of approwimately 1,200 o 1,300 Kips would be transferred

Bullding which are analysed as Separata structures. [t was ne that the

Tleors of the Auxilisry Bullding wingwalls have & cwo-laeh styrofoam cushlon

the two floars and the Contatnment Dutlding., The shear wodulus 1 caloulated from
A composite 1,200 foot per second shear vave veloalty. The cantilever portion of
the structura Le probably resting partially on the till and some load is hh’ taken
Up by the structure. Based on prelisinary snalysin, o deflection of 1/4" to 1/2"

i antioipated based oo an unarecked section and ACT 381 "B Value, The steel would
Feach & tensile stress of 50 R8T, 1,500 Kips veriteal suppore at the end of

vall would eliminate sny serious Cracking problem. This sssumes that the soll weuld

tWo arvas wvould be over-atressed. One would be the wall framing at the southwest
Area of the control towar and the ather vould be At the diaphram wall, Ac 3,000

This requirement disappears with Opeion 9, hovever, settlement of sand due
. an
1
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K.ps, there would be sero deflection ia the structure (3,000 Kips vertical
support applied at the end of the wingwall)., A detailed analysis (s Lo progress
which will take approximately two to thrae veeks. The vingwalls could be tied
to the Turbine Building slab for the horisontal support. We would alse have o
change the Auxiliary Bullding seismic analysis model to some extent. Chuck Gould
mmwmmmmmmumuuuqmqomm
penatration areas problem as follows:

4. Temporary support of valve pit

b, Posaible sky hook for the 1,500 Kip load contiangent on further
structure soalysias

€. Bxeavate 7' bayond the bottom of the siab

4. Grout the leose sand to stabllise the working face

o, Start temporary Turbine Bullding slab support

£, Afcer stabilising, start work on five &' diametar Jacking catlasons

& Transfer the load from the sky hook and meve to Unit 2

ho Tastall the remaining catasons for the 3,000 Kip lead

Lo Posnibly drife east and soldier pile to support the excavatien vhen
mmumﬁ(dumuh«tﬂmt for the Turbloe

J. Emcavats the f11)

k. rmm-mmmunnuummouummu«w

It would take »
settling vould be disqusned.

nmnuluu.onnmumul«oh. Daviason thea discussed some

it
i

ather aptions o Laalude the valve pit for acosss, removal of the soll

under the valve pit te the ¢ + And & tle to the slectrical penstration area for
horisontal shear, Possibly inte the access !:3."' or wining valve pie f111,
filling vith conerete and ¢ for horisoncal would be & way to procesd,

I8 wvan decided that we » Install the calssons and tranafer the horisental
load to the valve pit or Turbine Dullding slab with wining the balance of saterial
under the aleatrical penetration ares y AF required by analyels,

The mesting then broke 0 allev the consultants time o write their preliminary

::on. & Gopy of whieh Lo sttached. This report was briefly disouased folloving
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Genersl Offices: 212 West Michigan Avenus, Jackson, Michigen 49201 « (517) 783.0850

March 27, 1980

Mr J A Rutgers

Project Manager

Bachtel Pover Corporation
PO Box 1000

Ann Arbor, MI L8106

MIDLAND PROJECT -
50.54(f) MONTHLY STATUS REPORTS - SOILS
FILE 0485.16 UFI 00234(S); T1*01 SERIAL 8548

We require a more comprehensive listing of action items than currently given
in the monthly reports. In addition to response written commitments listed

in the reports, ve believe it necessary to have all actior items related to

and derived from the 50.54(f) responses.

Fer your Mr Rixford, ve understand that other action items or implied com-
citments are being inputted for the purpose of tracking progress. is in-
formation would be useful to us to access the impact of 50.54(f) questicas.

To supplement your 1ist ve have attached three letters from T C Cooke which
deal with 50.54(f) régponses. Flease review same and izput appropriately to
your system of tracki and statusing.

Additionally, please add }lction items as follows:

1. Project Engineering is\ to provide a documert which will prohibit final

connecting Piping urtil \December 31, 1981 in accordance with the response
to Question 27.

2. Consumers Power Company v

‘-l
sctivities are to commened, advise Bechtel when underpinning and dewatering

3. desolve previcus decision
ment readings can b
settilement prior w

t0 the effect that by the end of 1979 all settle-
":“N‘ed to seme criteria for indication of excessive
"'"'“'ns total allovable settlement.

Q ! Lol ¢

A/Q'. 1é )

G T Keelwy

Freject Manag _ ‘ BCC DBMiller, Midland (3)

' » TCCooke, Midland
L 1 g TN ’
<4 MWW. P-14-212
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| "-( v Bechtel Power Corporation
'\ & ¢ 777 East Eisennower Parkway @
(l Ann Arpor, Micmigan
' [ |\ 4“”0-“ PO Sox 1000. Arn Argor. Micmgar 13178
o: U o ;\‘\b\
.)\0'..\ ‘ \"

R
{l\\ 0 \Jr‘\ \’\ V' July 3, 1979

.
Al \ L
BLC-7953 Loty [at
." . ]
Consumers Power Company < t ) /
M:. Go s- u.l.y "

Project Manager (
1945 West Parmall Road
Jackson, Michigan 49201

Midland CUnits 1 and 2
Consurers Power Company
Bechtel Job 7220

ATI
o the on 8 79
Files 1
Dear Mr. Keeley:

Attached are summaries of the presentations made by Bechtel perscunel and
consultants at the meeting with the NRC in Bethesda om July 18, 1979.

Agenda Item No. Presenter

3.6 C. Gould

3.7 S. Afifi

3.8 R. Loughney
4.1, 4.2, 4.3 I'. E. Johnson
4.4 S. Afifs

5.0 R. Peck

7.0 ®, A. Martinez

These attachments are for use in preparing a meeting summary for the NRC.
As agreed, we will be available for discussion on this summary or possible

reworking of the material submitted as soon as you have had a chance to
review ic.

Very truly yours,

P. A. Martinez
PAM/RCR/pp Proj.ct Manager
Attachments 7

F00 11879
! ‘i."', e f."b....:.cr
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July 23, 1979

Bechtel Associates Prcfessional Corporation
777 Zast Eisenhower Parkway

P, 0. Box 1200

Ann Arbor, Michigan 48106

Attention: Dr. S. Afifi
Relerence: Meeting with NRC, July 18, 1979
Dear Sherif:

Enclosed is an outline summarvy of my presentation It the refarenced
meeting. The outline correlates to the overhead slide sequence previously

furnished the NRC.
C. ® uld,

P.E.

Su:; of New York
CHG/am

Enclosure



C. H. GOULD, P.E.

1.
2.

3.

‘.

Chuck Gould, private consultant to Bechtel on underpinning.

Remedial measures for "Wings"

A.
B.
c.

Locate on plan
Explain 1/2 plan and symetry.
Electrical pecetration area of auxillary building equals "wings"

Design of Remedial Measure

A.
3.

Area to be supported equal crosshacched area

Underpinning design
1) Permanent, positive and tested support

a. Passing thru f111
b, Founded in undisturbed till.

2) Provide installation pro.edure capable of

a. Passing thru
(1) Loose sands
(2) Soft clays
(2) Dewatered state
(4) Man-made (concrete)obstructions
(5) Highly compacted sand and/or clay

b, Minimizing loss of ground

¢, Jacked caissons
(1) Push thru loose and soft materials without excavation

(2) Man-size access for derolition of obstructions and
excavation of compacted soils.

Plan of Acttack

A.

E.
F.

.

Temporary support of valve pit at ground surface.
1) Bearing on turbine foundation walls and buttress access shaft

Excavate access shaft
Mine drift under valve pit
Install permanent caissons under end of wing

1) Control settlement to 1/2 inch

2) Stress, test and transfer load. )

Install temp support caissons and tangent caissons in vicinity of
isolation valve pit.

Mass excavate all fill under isolation valve pit dowm to till
Fill excavation and drift under wing with concrete

Transfer valve pit to mass concrete



C. H. GOULD, P.E.

S. Questions

NOTE: For the record Dr. R. Peck stated that a group load test to 1.5 times
design load*would be performed on the caissons which support the wing. I
communicated to both 2r, Peck and Lyman Keller that it was our intention to
load test each caisson individually to 1.5 times design locad and group

test to 1.0 times design load or a maxizmum upward vertical movement** o! the
structure not to exceed 1/4"; whichever occurrs first.

* Design load = calculated dead and line load.
*% Movement *= distance travelled during the test period of time.



DRAFT

This is the imput required by S. S. Afifi into the summary requested by tha
NRC. Comsultants R. D. Peck, U, Loughzey are planning to submit summaries
for the portions for the presentation. C. H. Gould already gave us his

portion of the summary.

ghorn 37 oo

Figure 1 presents a summary of the predominant fill comdition (uic:i&l type
and density) below various category I structures supported om plant area £411.
The figure shows the fill under all category I structures supported om plant
£411 consists of both sand and clay except for the borated vtu‘;{f::/
vhare the fill is predominantly clay. Liquefactiom evaluztions were =ade
for the auxiliary building-control tower area, auxiliary building-railroad
bay and the diesel generator buildiag. No liquefaction analyses vere nade
for other areas. Ligquefaction evaluation vas based on experience at sites
vhere liquefaction did or Jid not occur and access to pertinent iaformacion
regarding earthquake magnitude, distance frrm the source, ground surface
accelaration vare either known or possible to estizate.

Figure 2 u plot of the cyclic shear stress ratio causing liquefaction
versus the standard penetration blowcount corrected to aan equivalent over-
burden pressure of 2,000 pounds per square foot. The figure correlates the
shear stress causing liquefaction in the field and the penetration resistance
of the sand., Utiliziag this figure, L{f the standard penetration resistance
is known at a cer-ain site along with other pertinent iaformation regarding

the soil columm, the strucutre and ground surface acceleration, & point can



be plotted on this graph. The horizomtal coordinate of this point will be
the standard penetration resistance after corrsction to as equivalent
overburden pressure of 2,000 psf and the vertical coerdinate will be the
shear stress ratio induced during the earthquake. If the point falls
beluw the lize, this will indicate liquefactica would not occur. On the
other hand, if the point plots above the line, this would iadicate that
liquefaction is possidble. This can be illustrated ia terms of factor

safety as follows.

4

Factor of safaty = SX
ind eyelic shear stress

The liquefaction evaluation was baac§ cen ground water table at elevation 627
and ground surface acceleration of 0.12g and did account fovr surcharge from
the structuze. It is noted that figure 2 is based on daca for magnitude 7.5
or.rthqvulu vhich constitutes a very comservative basis for evaluation of

liquefaction at Midland.

Utilizing thls iaformation the line representing a safety factor of 1.5 has
been calculated and superizposed upon the standard penetration blowcoust
versus depth for the norhtwest and northeast areas of the diesel generatcr
building &s shown in Figure J and 4. The figure also shows the line
representing a factor of safety of 1.1. It is seen from Figure J that a
good Iﬂlb.; of the ctan#n:‘ penetration blow counts are less than there
required for the acceptable factor safety of 1.5. Evaluation of the

sands ia the northwest area of the buildiag indicates that some of these
loose sands may be connected. Figure 4 shows that the great majority of
the penatration tests indicate a safaty factor well in access of 1.5 with
the exception of three cases below {.S.



Figure 5 is a similar plot for the auxiliary building railroad bay showing
that all except a few of the standard penetrations values are well in excess
of the required safety factor of 1.5. Soma blowcounts in dorings AX-l aad
AX~10 between elevations 2"’“)' show a factor of safety slightly below 1.5, but
these occur within a limited thickness and the neighboriag bering AX-2

indicate much higher factors of safety within the same depth range.

Figure 6 illuscrates that the standard penmetration blowcounts from boriang
AX-9, AX~6 and AX~1l8 under the contrel towaer indicate a factor of safety

in excess of the required 1.5 in all cases.

Ia comclusion, liquefaction analyses shew that there could be a ligquefaction
problem at the diesel generator building. BSorings also indicate liquefaction
is very un.ikely ia the railrcad bday and that there is ne liquefaction proble=z

in the control tower area.

In order to eliminate liquefaction questions any vhere at the site in Midland
a general lewatering scheme has been adopted. In this scheme the ground
vater talble will be lowared to the approxizate elavation of 600.

t‘h 27
SETTLEMENT DUE TO EARTRQUAKE SHAKING

With elimination of liquefaction poteantial the remaining factor to be considered
is sattlement of sand due to ground shaking. Asalysis was conducted on the
basis of studies by Seed and Silver (1972) and Fion and Byrne (1975) which
cousidered relative density , number of earthquake cycles, ground surface
acceleraction level, thickness of the sand, effects of multi-directional
shaking, and the presence of the structures. Relative density vas evaluated
oun the basis of Gibbs and Holtz relationships. The number of earthquake



cycles vere taken as 10 in the Seed and Silver analysis. Fion and Bymrne
analysis was based on the recorded El-Cantro earthquake. Acceleration
level was taken as 0.12g for cthe SSE and 1.06g for the OBE. Thickuess
of the sands vere based on the soil borings. Multi-directional shaking
effects vare counted for by multiplying the calculated uni-directionmal
settlements by a factor of 2.5. The structure vas accounted for as if

it vas a uniform surcharge.

Preliminary analysis based on these parameters indicated a settlement
range of 1/2 inch to 1 inch for the diesel gemerator building arvea. It

{s noted that these estimates are comservative since they are based on the
assumption that the sand is dry. Because the sand will be moisc, the

presence of capillary force will reduce actual settlements below those

predicted.

b
ger than expected. Aa exploration program was initiacted to ip ‘gate

the seat of the settlement and Drs, Feck and Hendrou wve cnsulted to

discuss the evaluations and corrective actions regufred. 3Sased ca tln‘l

‘-nunzm and the consultants recommendagifus it vas decided to surciarge
s |
Itu building and surroundisg.area i a load exceeding the cperating load.

ate of soil consolidaticn




STRUCTURES SUPPORTING SOILTYPE

A. AUXILIARY BUILDING

Medium dense to very
1), CONTROL TOWER dense sand.

2. UNIT1ELECTRICAL Dense to very dense sand

with layers of loos2 sand
PENETRATION AREA and soft clay

3, UNIT 2 ELECTRICAL Medium dense to dense
PENETRATION AREA  sand with medium stiff

clay layers,
4. RAILROAD BAY Medlum to very dense sand.
8. FEEDWATER ISOLATION
VALVE PITS
Loose to dense sand and
D. UNIT 1 medium stiff to very stiff glay.
2, UNIT 2 As UNIT 1,
C. SERVICE WATER PUMP Soft to very stiff clay and
STRUCTURES loose to very dense sand.
D. BORATED WATERTANKS  fo giay © -0 sandy clay
Medium to stiff sandy clay
1
E. DIFSF' FUEL TANKS apriny
F. DIESEL GENERATOR Soft to stiff clay and loose
BUILDING to dense sand.

FIGURE 1 - SUMMARY OF PREDOMINANT FILL TY PE AND
CONDITION BELOW VARIQUS CATEGORY |
STRUCTURES SUPPORTED ON PLANT AREA FILL



® Liquefaction, stress ratic based on estimated occeleration

@ Liquefoction; stress ratio bosed on good acceleration data
® No liquefaction, stress roto based on estimated occelerction

O No liquefaction, stress rato based on good acceleration data

0S8 | T | | [ 1 !
Lower bound for sites /
where iquefactior occurred /
/

. /
E °'*F" . /’ N
. ‘ /,
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0 | — — | |
0 -} 0 ] b o] 25 30 38 40

N; ~biows per foot

Fig 2 CORRELATION BETWEEN STRESS RATIO CAUSING
UQUEFACTION IN THE FIELD AND PENETRATION RESISTANCE
OF SAND. (ofter Seed etal)
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(634)

DEPTH (FT.)

"N VALUE - BLOWS PER FOOT

0 10 2 30 40 50 &0 73 80
0 |
DIESEL GENERATOR &unwmc
Bottom of spread footing
628 ft.
10 .
b L3
20
]
e ® ®
m £
' M=73
40
MIDIAND UNITS 1 &2
7220 - 101
‘ NORTHWEST AREA
50 1 1

FIGURE 3 - STANDARD PENETRATION RESISTANCE VERSUS
DEPTH FOR THE NORTHWEST AREA OF THE
DIESEL GENERATOR BUILDING
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DEPTH (FT.)

“N'' VALUE - BLOWS PER FOOT

0 10 20 30 40 5 ) 70 80
0 T [
DIESEL GENERATOR BUILD ING
2 Bottom of spread fooling
& a 628 .
A
10 -~
O
o
20 a 4
O
o
30 P
M=T7}
40
MIDIAND UNITS 1&2
7220 - 101
- NOIRIHEA ST AIIQEA i

FIGURE 4 - STANDARD PENETRATION RES1STANCE VERSUS
- DEPTH FOR THE NORTHEA ST AREA OF THE
DIESEL GENERATOR BUILDING



| “N" VALUE - BLOWS PER FOCT
10 20 30 40 50 60 16 80

DEPTH (FT.)

RAILROAD BAY
Top of slab 634.'5 ft.
Bottom of slab 630.5 ft.
e
L ]
©
. M=T7}
L ]
[ ]
x| &
L3
L ] o
£
o $
®o
¢
[ ]
L] 8 J
o AX -2 o 7220 - 101
it * MIDIAND UNITS 1 &2
®AX - 10 , Spali

FISURE 5 - STANDARD PENETRATION RESISTANCE VERSUS
DEPTH FOR THE AUXILIARY BUILDING
RAILROAD BAY



DEPTH (FT.)

10

“N'' VALUE - BLOWS PER FOOT

30

40

50
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W
o M=T}
[
CONTROL TOWER
Bottom of slab
| 608. 5 ft.
o AX -9 b
11.20 =
oo T ot
o AX - 18 . uwnsl 1&2

FIGURE 6 - STANDARD PENETRATION BLOWCCOUNT VERSUS

" DEPTH FOR AUXILIARY BUILDING CONTROL TOWFR
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LOUGHNEY DEWATERING INC
Domatering and Sl Stabilization Serves and Systems

7. 0. BOX 1388, ANN ARBOR, MICHIGAN 48108 2260 GRAND AVENUE
213.781.3480 BALDWIN, N. Y, 11910
516.223.9500

July 26, 1979

Sechtel Associates Professional Corp.
P.0. Box 1000

777 E. Eisenhower Parkway

Ann Arbor, Michigar 48106

Attention: Mr. Sherif S. Afifi, P.E. Re: Midland Power Plant
Permanent Dewatering System

Dear Sir:

Per your request attached please find a written description of the slide
presentation of the proposed Permanent Dewatering System for the Midland Power
Plant that was presented at the N.R.C. meeting, July 18, 1379.

We trust that this is sufficient for your present needs Please call should
any part require further clarification.

Very truly yours,
LOUGHNEY DEWATERING INC.

Richard W. Loughney
President

RWL/rr
Attachment

CEEPWELLS EDUCTOR WELLS ELECTRO OSMOSIS PUMPING WELLPOINTS



LOUGHNEY DEWATERING INC

PRESENTATION AT N.R.C. MEETING JULY 13, 1979
MIDLAND POWER PLANT

Slide 1 - Plan View of Area Dewatering System. The soil as described before by
others generally consists of sand and or clay fill placed on the original
sand or clay strata. The original sand generally extends from elevation
570 to elevation 600 with clay beneath the sand - though in a few areas
the underlying clay extends to the original ground surface.

The present ground water level is about elevation 627 - the cooling pond
level.

An impervious cut off wall has been constructed around the West, North
and East sides of the area. The cut off wall, a slurry trench or clay
core, extends into the original clay till. The source of recharge for
ground water within the Q Tisted area is rainfall and the cocling pend
water from the South side of the area, and some minor seepage through
the cut off wall.

The coefficient permeability of the soil as determined from the initial
pumping test conduct in Auxiliary Building area is less than 0.007 feet
per minute. Additional data about the permeability of the soil and total
yield will be obtained during temporary dewatering of the Valve Pits and
Electrical Penetration Rooms. Also there are considerable grain size
data available from the extensive bering program that has been carried
out at the site. .

The present conception is to enclose the Q listed area with a permanent
exterior dewatering system. The dewatering system would consist of
submersible deepwells that would extend to the original clay till,
Approximately 200 to 300 deepwells would be installed. The number required
to maintain the ground water at the desired level would be operatad and

the remainder would be redundant. There would be sufficient redundancy.
to provide for interruption of parts of the system, also 100 percent
standby diesel powered generators would be provided.

The pumps would be wired electrically such that they are staggared and
sectioned so that one interruption does not affect a continuous length
of the dewatering system.

The permanent interfor dewatering system would be used to mop up ground
water remaining within the area enclosed by the perimeter dewatering
system. The wells would be pumped as required to remove ground water
that collects within the exterior perimeter system because of the re-
charge from rain, shut down etc.

-The ground water removed would be monitored to assure that no fine
lines are being removed from the soil.

After an initial pumping period of about six months the basin that

is dewatered should be ?argo encugh that the permanent dewaiering system
could be down completely from one to two weeks before a significant rise
fn the water level within the dewatered area would occur. The principal
source of recharge is the cooling pond and the rate the ground water
flows through the soil from the pond is low.
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LOUGHNEY DEWATERING INC.

Piezometers would be located at key points to monitor the ground watar
Tevel and alert the plant when the ground watar has risen above 2 pre-
determined elevation.

STide 2 - A N-S section through the area to be dewatered. The deepwells would
extend to the original clay till, they would be spaced close enough
to cut off the flow of water into and remove the water from within
the Q listea area.

ST1ide 3 - The dewatering system would be buried below the frost depth. The l
necessary disconnections would be provided to permit screening the |
deepweils. [n area of heavy traffic a manhole would be provided far 1
access to the deepwells.

The capacities of the well screens (6" diameter) are considerably
in excess of the anticipated equilibrium flow of 1 to 10 gpm per
well. The well screen diameter, 6 inches, is necessary to provide
the clearance required for the submersible pump.

The well screens would extend the full depth of the soil to be dewatersd
and they would be encased in a select sand filter for their full depths.

Slide 4 - For areas where there is no objecticn to having a slight protrusion ascve
the ground surface, pitless adaptors would be used to provide access to
the wells and pumps instead of manholes.

Slide 5 - A sketch of an interior permanent despwell. Smaller diameter wells would
be used to remove the water perched within the Q listed area. Thesa wells
would be pumped initially and occasionally therefore as reguired.

In my judgment the system would be foc! proof.




