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March 19, 1970

L. Squires, Chairman
Midland Plant Subcommittes

MIDLAND PLANT, DRL MEETING ON THE SUBS IDENCE QUESTION

On Mareh 12, 1970 Dr, James T, Wileon and 1 attended a weetiog held by bRl
with Consumers Power Company to discuss the potential problem of subsidence
at the Midland Plant site. I have asked Dr. Vilson to previde we with »
letter report of his opinion as to whether this fs & real or paper problem.
The meating resulted in DRL ssking for more information and the applicant
agreeing to provide part of the information desired. DRL sekad for some
sicro selomic measurements and the applicant objected to ebtaining them since
he could not see hos they would be wseful, It appeared that & geoaral sub-
sidence could occur but not an abrupt of fest. Bechtal theught the plant
could tolarate a tilt of 2 or more foches in S00 feet and genaral or reglonal
subsidence would not be & problem. An abrupt of feet or scarpiag ecould sot

be tolerated,

A copy of my notes is sttached for your information, Coples ars balng
provided to the other ACRS mambers for their ifnformation,

J. €, Mekinley
Scaff Asslntant

Attachment !
Minutes of DRL Meating on
Midland Plant, Bathesda,
Md,, Mareh 12, 1970

eet ACRS Members w/attachmant
ACRS Btaffl w/attachmant
James T, Wilson W/attachment
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MARCH 12, 1970 o

Righlighte

DRL (A. T. Cardoue) is concerned that there may be a subsidence problem wader
the Midland Plant site. To halp alley this concern DRL held this meeting te
request additional {nformation from the applicant, foclwding:

1. Does the applicant have basic survey data to show that mo subsidence
has occurred to date and from which future subsidence may be measured?
1f so, the applicant should provide the survey data.

2. The applicant should wmake a literature search for swbsidence history
over mining operations of comparable depth. A bibliography of case
histories should be compiled.

3. The applicant should provide structural property data for the various
strata overlying the salt beds, including foformation on bedding,
joining and fracturing.

4. The applicant should provide {aformation regarding the smount ef
material removed from sach cavity, the cavity size and counfiguration.
There should be & statement regarding the {aterconmection or lack
thereof of the various cavities and the basis for these conclusions.

5. The applicant should amalyse potential subsidence based ou & family
of cavity configurations aand on the interactiom of adjacent cavities,

6. The applicant should consider the affects of selsmic svents on the
cavities and the consequences at the ground surface.

7. The applicant should state the tolerable limits of subsidence, tilt
and of faet for this reactor plant design.

8. The applicant should state his intent regardiog measures that could be
taken to stablilize the salt formation in the vicinity of the cavities,

9. The applicant should consider the tostallation of instruments to detect
movement in the rock strata (micro-seismic Lastruments and slope indi-
cators). .

10. The applicant should snalyze the effect of Arav down in the brise wells
on the support of the everlying beds.

11,

oFricE B bads that lie abeut §
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®r. J. T. Vilson suggested that the applicant provide the equations and enlculas-

tions wsed by Woodward-Clyde Associates in prepariag their repert o= e | b ¢
that was submitted as part of Amendment Wo. 7 te the PSAR,

The representative from Dow thought the detailed boring logs from eme well would
be representative of all of the wells since the site is located ever a very
aniform and flat geologic formation. WHe statsd that Dow had set wp & survey
grid to weasure amy subsidence but had not observed amy éver the 11 years that
they have been mining. The wells used for mining are cemented and cased te »
depth of 3950 feet and have mever required maintenance for saythimg ether than
corrosion. Wo casings im the eatire region bave failed due to rock movement
above the salt beds. In response to a question ef possible plastic flow of

the salt beds, the Dow represestative stated that a well had been drilled but
pot put into production for some time. After 120-130 days the bore was gmoged
and mo change in diameter in the salt beds was observed; thus Dow does wot
believe that plastic flow of the beds will be observed. Plastic flow is expected
to become appreciable below about 7500 feet.

Mr. Allen of Consumers Power suggested that the experts determine the size cavity
the overlying rock can safely span and see if any of the mimed cavities approach
that size. If they don't then there is mo probles and L{f they do then the effect
of cavity collapse will have to be evaluated further.

The applicant believes that regional subsidence is mot & problem because they do
aot believe it will ogeur and if it does occur {t will cause no distress im the
suclear plant, Tilting of at least 2 imches in 500 feet can be tolerated. TYhe
applicant believes that the only situation that could raise a safety question
would be the possibility of an offset (scarping) occurring under the plant.
They believe the overlying geologic formatiocns preclude such scarping.

The nearest salt well is Wo. 10 which is now sealed and capped, the mext mearest
{s No. 17 which is in standby status and not being mined., The Dow representative
said that No. 17 could possibly be abandoned. The cavity under Wo. 17 is believed
to be about 600 feet in dismeter while the one under No. 10 is believed to be
considerably smaller.

Mr. Allen said that he expects stroug {atervention on the Midland Plant applicatio
and he hoped the AEC would not raise theoretical issues that would feed the

{nt rvenors without having any real significance to the protection of the health
and safety of the public.

Mr. Allen and his consultaats could mot see any wse for micro-seismic data o &
statement that they did mot intead to stabilize the cavities. Mr. Allem hisn o
ot istend to reply to inquires in these areas.
PRL and the gpue-t agreed to meet again te discuss progress on this fsswe on
a copy of "Investigation of the Influance of Certath
the Subsidence Mined Areas” prepared by Woodward o
m?:utu for the Solution Wiaing Research titute.
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Midlend Meetiog -3 -
have been sent to members of the Midland Subcommittee. . “
Attendees
ACRS umert
J. T. Wilson, Coasultant R. D. Allen
J. C. Me¥inley, Staff V. 2. Kessler
DRL h
F. Schroeder P. A. Martine:
D. Muller R. Cray, Censultant
P. Howe R. Collesa
J. Murphy
D. Nuan Dov Chemical
A. T. Cardone Y. J. Maddox
H. Waldron, Cemnsultant (USGS) R. Bolton
eting of AEC Person 1 Consult

Mr. Muller described the purpose of the meeting as an attempt to define the
status and scope of the problem of subsidence at the Midland site.

Dr. Wilson thought the primary problem was the applicant did met know the
configuration of the solution cavities produced b the salt mining operations.
He noted that there is very 1ittle published information on subsidence. We
wanted some wore {nformation from the applicant regarding wvhen mining started,
spacing of the wells, if hydrofracturing was performed, the smount of salt
recovery, and if channeling was thought to have occurred.

Mr. Waldron (USCS) felt that the wmore data available the better. Ne felt the
applicant should assume & single large cavity rather than multiple small cavities.
He was not so concerned vith a gradual subsidence as with a sudden of fset
displacement., He also suggested the possibility of plastic flow of the salt

beds at this depth (4300 feet). A tendency for plastic flow would reduce the
possibility for of fset type of subsidence. He knew of only one case of offset
subsidence and that was at Windsor, Canada scross the river from Detroit over

some rather shallow solution mining cavities. Mr. Waldron suggested that Dow

be required to cease and desist mining in the vicinity of the site. e could

not at this time spell out what he would consider suitably conservative assumption:

Mr. Sowe thought that the AEC should give the applicant some guidance in thie
area.

Dr. Vilson needed to know some of the basic assumptions such as; cavity shape,
horizontal span, height, smount of material removed to date and futwre prodection
affects the type of sub-

e sean on the surface (this also de
, He moytod a serien of calculatt .
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Pr. Wilson considered the Woodward-Clyde & Assochases report (submitted with
Saandment Wo. 7) to be fairly eredible but he wanted to see the calenlations
and equations weed. He thought the sssumption of a cylimdrical cavity e
conservative from a scarping effect but not adequate for other effects.
was not alarmed at the subsidence potential because of the depth of the savities
(over 4,000 feet down). He thought the survey Gata would be wery Lmportant is
{dentifying and wmeasuring any subsidence that had or might eccwr.

Mr. Cardooe listed the sdditienal tnformation he thought the applicant should
provide. He agreed to obtain copies of a U, 5. Buresu of Nisas report "Metheds
and Equipment for Measuring Subsidence” by Louis A, Panek, Wis 1ist of additional
{nformatior imcluded:

Subsidence survey data
Literature search for case histories
Structural properties of the overlying strata
Cavity shape and sine
Additional fnstrumentatios to detect movement (o the rock (micre-salemic
devices and slope indicators)
Radioactive tracer injected into ome cavity and monitored in another
Dow's intent regarding potassium chloride beds 5,000 feet balow the
. surface ’
8. Tolerable strain limits of the ouclear plant
‘ 9. Actions planned to stabilise the area
| 10, Seismic considerations

Mr. Waldron explained that he had started to write his report to PRL saying
subsidence was not a problem but then relised that he could sot defend that
position for the lifetime of the plant, Ne felt that he seeded more fnformation

to provide assurance of & safe design, We sdmonished the applicant te maka the
worst assumptions possible in performing the analysin,

Wb N
E 5 55 9

~ >

Mr. Kessler asked 1f DRL had any evidence of & problem in aress with simi lar
geologic formatioms? WHe asked Lf there was any data avallable and what appresch
i would show thelir assumptions valld?

Mr. Allen polnted out that his erganisation was attespting Lo come te grips with
this 11th bhour problem. He wondered (f 1t was & matter of the applicant
substantiating bis conclusions or 1f DRI had some evidence of & problemt?

Mr. Muller assured him that DRL 4id wet have any calewlations that shew b
sldence will be & problem. .

Mr. Waldroo polnted out that Veodward -Clyde & Associates had assumed & savity
varied to see the effects, Lf any, &a the ground
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M. Belten (Dow) said that tuformation had been provided te veodvar d Clyde ee
well as bore loge and data from one well to & depth of A0 feet, Ne did wet
have a¢ extensive data from other wells but did have good litheloglical legs

and production data, He felt the detailed data from the sne well was representa-
tive of the others because of the very waiforw geological strecture, W Amew

of no fractures or faults in the area. We pointed out that there are sctually
seven levels of salt interlayered with dolomite. Because of this he thought

the cavities would be more wmearly eylindrical than "worning glory™ shaped.

(The "worniag glory” shape results frew {asoluables coating the salt surface
and fahibiting dissolution).

Mr. Valdron noted that the Weodward-Clyde report {gnored potential time effects
(plastic flow) on the cavities, We felt that this should be considered since
the plant has & potential 1ife of around 50 years,

Mr. Bolton said that plastic flow becomes appreciable at depths below about
7500 feet. Dow had drilled & well fato this salt bed (4300 foet) and had net
put it into production right avay. About 120 days later they gaused ! the hele
and found no reduction in diameter 8o they conclude there is we plastic flow,

Mr. Cardone suggested the cavities might have flagers extending in different
directions and that flow wmight be significant fn that case,

Mr. Holton thought fingering would lmprove cavity stabllity., WNe soted that b
had assumed & 50 feet thick salt layer, 50% dissolution leaving & cavity 25 te
30 feet high, He also pointed out that Dow removes only about 100 of the salt
from & given fleld and that %0% s left in place.

Mr. Cardone questioned interaction of adjacent cavities on the potential for
subsidence,

Mr. Nolton stated that Dow knew which cavities ware taterconnected and which
weres not., The two nearsst the site were not, He based this statesent su the
ability to pressurise either cavity to 1000 pat and wot detect sny flow Late
any other cavity,

Dr. Wileon polnted out the concorn for scarping or an abrupt offset of e
ground surface. WHe noted that a thin cavity was less likely to cause & Scarp
than & thick cavity,

M. Bolton replied that they had calewlated the cavity would have & dlameter of
about $36 feat. Tor snalysis purposes they then doubled the dlameter. Mo meted
that (n theery (f ene removed one cuble yard of matarial from sny bt h e
would eventually see some effect at the ground surfece bt s practios At v

Dr. Wilson thewght o . ' ty shape would be & long od span
wikhgtsvartical wall woe and felt that dhis somiigy -
- ; \ - — ".: tion had the tm!
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but had ‘
M. Bolton sald they had been unsuccessful in obtaiming interconnections . Be
said that he had some additioual background information en the Bew wells that
had sot been included in the Woodward-Clyde report. He challenged the theery
that cavity collapse would be seen on the surface and pointed sut the bulking
effect of ‘ragmeniing rock. This bulking would soon fill the cavity.

Dr. Wilson expressed his desire to see the Woodward <Clyde calenlations amd
assumptions,

Mr. Cardone noted that Woodward-Clyde had made & finite plastic smalysis witheut
considering bedding or jolning effects of the overlying strata.

Mr. Holton sald that the rock properties had been obtaimed from one set of coren
and sonic logging of several bore holes,

Dr. Wilson thousht that agreement could be resched om the properties of the
overlying rock formations,

Mr. Allen thousht that an analysis should be made to see how large & cavity
the roek would span and compare this with the conservatively estimated cavity
sines,

Mr. Maddox noted that surface subsidence has sever been moted where solution
wining has besn conducted at depths greater than 2150 feet, Be polnted sut
that Dow has 11 years of experience at this site and has sot obsarved any
subsidence sven at the top of the well canings. Wisaeuie «howngnhnbisnes

Mr. Cardone thought that there may be & hydraulic connection betwaen the salt
beds and an underlying brime strata 5000-5300 feet bealow the ground surface.

The brine occurs in & sandstone formation, The curreut static pressure in this
layer causes the brine to rise to within 1000 fee: of the surface 1o the brise
wells. MWr. Cardone wanted to know the effects of pumping this brine end reducing
the static pressure supporting the overlying formations.

The applicant stated that b 41d sot bellieve reglonal subsidence wouid pose o
safety question., The problems arise of offset oecurs, The worst of faet described
tn the Voodward-Clyde report ssounts to about 0.06 inch, even ten times that
awount would not cause distress in the nuclear plant, The fateraction and (nter-
connection of cavities might result in subsidence of about 0.15 inch over & wile
“. .

Br. Alles 414 sot want te expand on the Woodward-Clyde report simce 1t wae prepared
for Dow and mot the applicant, Ne wanted Bechtel €o do an independent analysis
ond to arrive at an independent conclusion, Be doss not bellieve that ons !

e s s

ombiifty to withatand tile; it
belidve will eecur,
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Midland Meeting

Mr. Cardone reviewed his 1ist of additional pleces of infermation that WL
wenld like to have submitted. I IV
N
The applicant could see no use for the data obtalned from the - e et -
tastraments. Mr. Allensdalid that the applicant does mot intend te tabe amy
measures to stabilize the salt formations. There are many thiags the rl-c
does not intend to do and he could see po value in llsting them, Wr. Alles
stated his intent to show that the plant 1s sdequately safe snd that e will
subnit additional supporting information but will set comduct the wmicro-seismic
studies or state what he will not do,

Dr. Wilson wvas interested o the well casing maintenance history as an indication
of rock movement,

Mr. Holton said that the wells were cased and cemented to & depth of 1950 feet
and that there vere no cases of casing fallures in the entire region.

Mr. Allen sald that the applicant expects strong opposition to the Nidland Plant
and asked the AEZC pot to raise paper fesucs that feed an intervenor but te be
sure the Lesuos ralsed are truly relevant to the health and safety of the public.

The applicant and DRL agreed to have another meetisg on March 25, 1970, (This

meeting was subsequently postponed to an unspecified date).

orvice »
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Midland Plant

Constrwetion Permit » firet of two schoduled ACRS meetings,
so letter at this mesting

- E
-

Bovembar 7, 1968, Volumas 1 & 11 of FPRAR received
January 10, 1969, Prelisninary BRL report received
Janvary 13, 199, Application formally filed

Janvary 12, 1969, Bite visit and BSubcommittos meeting
January 13, 1969, BRL site report reasived

Fabruary 4, 1949, Bubcommittes meating

Fabruary 6-8, 1969, ACRS mesating en site melated Losves
March &, 1970, BRL weport recalived

March 34, 1970, Subcommittos wmeating

The Midland Plant Unite | and 2 are two loop (4 pumps) Babeock and Wilcox PR
with design power lavels of 2452 Wt. The plant 1s oweed and will be oparated
by Consumars Power Company with the Bechtel Corporation as the A<k, The
reactors are similar to the waits provided for the Rancho Seco, Arkansas Wuclear
One, and Thres Mile Lalend plants.

A unique fasturs of the Nidland Plant Ls the intent to supply spproximately
4,020,000 1b/hr of procdss stesm to the ad jacent Dow Chemical Company plant.

The Committes made o praliminary site veview ia February 1969 and soncluded
at that:

"The Committes considers the site proposed to b wnaccaptable for wes with resctor
plants designed and analyned as presently described fo the FRAR. Bowewer, it
bellaves that the #ite may ba sccaptable for wes with resctor plants of the proposed
power ratiog 1f: (1) The facility fe squipped with sdequats sngineared safety
festures and protective systame: (2) the facility &) snalysed sufficlently son-
sarvatively « particularly (o weapect tor detarmination of anc welon ares and

lov population sone; sssurance of Llow potential doses at short distances from

the resctor fn the malikaly avent of & sarious sccident| evaluation of the number
and location of paspld who could be safely and quickly svacuated Lo sueh an event)
and, wee of sssvmptions, for anample those related to meteorology, in dose salew-
lations; (3) the facllity fs designed, sonatructed, and utilised sufficlantly
sonsarvatively; and (A) the facility fs provided with thoroughly structured, effect-
five smargancy plans, Llocludiog evacuation plans . "

..K..I il ]

parp | —
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N.dland Status Report -2 April 6, 190

BRL Reviev

DRL has concluded that the plant can be bullt without undue risk to the bealth and
safety of the public Lf the following fssues can be satisfactorily resolved.

1)
2)
3)
4)
5)
6)
7N
8)
9)
10)
11)
12)

potential for surface subsidence
stability of plant fill slepes
flood protection

meteorological monitoring program
control room protection agalast exterier hasards
vibration testing

cooling pond dike design

diversity in BCCE {mitiation signals
pressuriser high level alarwm design
control room shielding

monitoring of process steam

coping with hydrogen

Subcommittee Review

At the March 24, 1970 Svubcommittee meeting and in subsequent discussions the
following topics were fdentified for discussion at the April wRS meeting.

1)
2)

b))
4)

5)

Radioactivity in the process steam exported to Dow.
The differences 19 the Midland Plant and the Indian Polnt/Zion plants
including:

a, distance ves dose calculations

b, pressurs vessel cavity design basis

c. post less of cooling sccident protection (PLOCAP)
Instrumentation and control systems and componentn.
Protection of the control room from the release of external toxic materials
(ehlorine from Dow).
Coping with hydrogen following a DBA.

The following topice ware fdentified for discussion at the May ACRS meeting.

1)
2)
)
4)
5)

Fallure to scram following anticipated transients
Seismic desipgn

Subsidence

Emergency plans

Flood level

Avother Bubcowmi ttes meating is planned in April, prior to the May ACRS mseting.
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"as low as gracticable").

( ‘ 030

$ -

Excerpt fm 120th ACRS Meeting

Meeting with Director of Regulation- (re MIDLAND)

10 CFR Part 20 and Part 50 (Control of radwaste effluents to levels

- Mr. Price stated that the latest draft re-
vision of Parts 20 and 50 (draft dated March 3, 1970) has been pub-

lished for comment. This proposed revision requires that radwaste effluents
from licensed facilities be held to values as "low-as-practicable."” N
Applications for water reactors would have to describe the facilities,
procedures, etc., to be provided to accomplish this. The basic limits of

10 CFR Part 20 remain unchanged. A press conference was held, and
the subject was covered by the press in a "mixed" fashion.

A discussion was held of the implementation of "low-as-practicable" for
Midland and for new applications for construction.

Mr. Price stated that, in the case of the Midland plant, Dow would

have to obtain a materials license if the radiocactivity in the 5
steam was not below the "exempt" limit. Since the steam being ex~
ported to Dow is nof actually being released to the environment,

{t is not clear that Part 20 limits or levels "as low-as-practicable"

are applicable.

Mr. Price noted that the proposed revision of Part 20 is being used
by the Staff for interim guidance in the spirit of the Commissions
statement to minimize releases from water reactors. For example,
the Tech. Specs. for the Monticello plant require plant operation
to hold releases " as lcw-as-practicable".

Fo/A-8s-602
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