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ENCLOSURES: 1) SAR CHANGE NOTICE N0 3208
2) FIGURE 1 COOLING POND DIKES

The following information is being provided per a request by R Gonzales of the
NRC Staff to facilitate his review of the Midland FSAR with respect to
generating the Safety Evaluation Report. It is our expectation that this
information will close Mr Gonzales' concerns related to the effects of a
probable maximum flood (PMF) on the cooling pond dikes and to the elevations
of exterior entrances to the service water pump structure and the diesel
generator structure.

Enclosure 1 provides the information concerning the elevations of exterior
entrance doors and will be provided as shown in a forthcoming FSAR revision.

The effects of PMF on the cooling pond dikes and its possible impact on the
operability of the emergency cooling water reservoir (the ultimate heat sink -
UHS) are presented below and will also be incorporated into a forthcoming FSAR
revision. It should be noted that the cooling pond dikes are not safety-
related since they do not contain the water for the UHS.

(a) Stability

A slope stability analysis has been performed considering a
differential water head of 27 feet acting from outside the dike to
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evaluate the stability of the dike. This analysis indicates that the.
dikes are stable with an adequate factor of safety.

b) Overtopping

Considering the flow rates in the Midland FSAR, the effect of
overtopping was evaluated on the northeast dike which is located in
the immediate vicinity of UHS and on the other dikes such as north
Miller dike and the northwest dike illustrated on Figure 1 (see
Enclosure 2). Overtopping rates due to wind generated waves during
the PMF were investigated by an independent consultant, Dr R G Dean of
the University of Delaware. Dr Dean is a recognized authority on
coastal engineering.

| Dr Dean has estimated a flow rate of 0.1 cubic feet per second per
foot (cfs/ft) over the northeast dike from components of dominant
waves which are parallel to the course of the river. The northeast
dike has a top width of at least 60 feet to accommodate the railroad
with a top elevation of rail of approximately 633.8 feet. The flow
rate is minimal and is not considered significant enough to remove- an,

amount of dike material that could affect the operability of the UHS.
The peak overtopping rate over north Miller and the northwest dike is
estimated to be on the order of 2 to 3 cfs/ft. This flow rate may
cause removal of some dike material. Removal of such material from
the northwest and north Miller dikes due to overtopping will not
impair the operability of UHS since these dikes are not:in proximity
to the UHS. The effect of additional PMF water in the cooling pond
would not cause significant damage to the baffle dike located adjacent'

to the UHS because the baffle dike has the protection of riprap to the
top of the dike.

Based on this discussion, the effects of overtopping of dikes due to
wind generated waves during PMF are not considered to be detrimental
to the required safety function of the UHS.

c) Erosion

The average water velocities (for the PMF flows reported in .the
; Midland FSAR) in the vicinity of outer slope of the dikes during the

| PMF are 4.5 feet per second (fps) or less. The allowable velocity for
j the seeded turf (Kentucky blue grass mixture) between elevation 614
'

and 632 is considered to be at least 5 fps. The permissible flow
velocities in grassed channels established by the U.S. Soil

! Conservation Services (SCS) have been widely accepted as the design
criteria. The permissible velocities established by SCS as presented
in Reference A, for a channel lined with Kentucky blue grass and with
a bottom slope less than 5%, are 5-7 fps.

.

The SCS also recommended a design velocity of 6-8 fps for a Bermuda
j grass lined channel -(Reference A). Field experience by the Coachella

Valley Water District of Southern California indicates that their'

channel lined-with Bermuda grass withstood flow velocities up to 15

|
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fps without damage during 1976, 1977, and 1979 storms as discussed in
Reference B.

Recent tests performed under the technical supervision of Bechtel,
have shown that Bermuda grass sod grown in sandy soil is capable of
. resisting a shear stress up to 7 pounds per square feet (created by,

: flow of water). .This is equivalent to a flow velocity of 23. fps,
which is substantially higher than the 6-8 fps recommended by SCS-
-(Reference A).

,

'

; Although the testing was performed for a flow duration in the. range of
2 to 5 hours,' flow observation clearly showed that grass failure is
the result of erosion to the subsoil. It also indicated that whenever
the velocity was below a. threshold value, no soil erosion occurred
regardless of the duration that the sod was exposed to the flow. In
these tests, the threshold velocity was equivalent to about 15 fps in
the channel.

! Based on field and testing experience, it is conclu'ded that the
~

| recommended design velocity of 5-7 fps (Reference A) for grass lined -
* channels are considered to be conservative for reasonable well.

maintained Kentucky blue grass.

The grass on the outer slope of the coe ;ng pond dikes.at Midland is
,

mowed approximately 3-4 times per year and its length is normally .!

'. between 2.5-6 inches. The dike is visually inspected at least on an;
4 annual basis as committed to in the Midland ER, Section 6.2A--

; 3.1.1.1.2.

Based on this discussion, erosion of the reasonably well-maintai-'d
grass-covered (Kentucky blue grass mixture) outer slopes of the4

Midland cooling pond dikes is not considered to be a potential:

problem. The riprap protection provided below elevation 614 is
capable of withstanding water velocities' higher than 5 fps and,

j therefore, is considered to be nonerodable during the PMF.

d) Snow Melt Consideration>

! The NRC-reviewer. questioned whether or not the snow melt has been
! considered in the PMF analysis. The FSAR Table 2.4.3 presents'the 24
|

. hour values of the probable maximum' precipitation (PMP) and includes
! snow melt. The FSAR Subsection 2.4.3 and 2.4.3.1 discuss the PMF

analysis in detail. The critical contribution to the PNF analysis is'

the 13.0 inch rainfall during the month of June when'there will be no

; snow on the ground.
i-

| In summary it should be noted that the dike system is non Category 1 and has
; no safety functions. We have evaluated and concluded that there are no

adverse impacts on safety systems resulting from the unlikely event of a PMF.
The basis for this conclusion is provided in this letter, and in the. Midland
FSAR. As previously stated it is our expectation that this information closes

i
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out any safety concerns with regard to the effects of a PMF on the cooling-

,

pond. dikes and to the elevations 'of the exterior entrances to the service

| water pump structure and the diesel generator structure.
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; CC RJCook, Midland Resident Inspector, w/o
RHernan, USNRC, w/a

j RWHuston, Washington, w/a
i DBMiller, Midland, w/a
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CONSUMERS POWER COMPANY
Midland Units 1 and 2
Docket No 50-329, 50-330

Letter Serial 16642 Dated April 21, 1982

At the request of the Commission and pursuant to the Atomic Energy Act of
1954, and the Energy Reorganization Act of 1974, as amended and the
Commission's Rules and Regulations thereunder, Consumers Power Company submits
this letter containing information to address and resolve the open items
related to Chapter 2 of the Midland FSAR related to the effects of PMF on the
cooling pond dike and to the elevation of safety-related structure doors.

CONSUMERS POWER COMPANY

By
W Cook, Vice President '

Projec s, Engineering and Construction

Sworn and subscribed before me this 21st day of April 1982.

_ mm
Notary Public

Jackson County, Michigan

My Commission Expires September 8, 1984

miO382-0052a100
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QUALITY ASSURANCE PROGRAM
SAR CHANGE NOTICE

1.MPRR
FSARI JOB NO. 7290 2. DISCIPLINE / COMPANY Ci vil-St.ructural 3. No. 3208 '

,

5.DATE 3-25-824. ORIGINATOR H R Dezai

6. REFERENCED SECTIONS OF SAR

2.1.104

)

7. DESCRIPTION OF CHANGE

Flood Protection - Service Water Structure & Diesel Generator Building

~

l

8. REFERENCED SPECIFICATIONS OR DRAWINGS

tione

9. JUSTIFICATION

Due to nettlement of service water pump structure and diesel generator building
the scope of flood protection requirements has been revised.

10. BECHTEL DISCIPLINE INTERFACE REVIEW: INTERFACING STAFF REVIEW:
X ARCH '/. PLANT OSN O ARCH C MECH% CIVIL LOD-S C PGAE SCML C NUCLE AR
C CONTRCL SYS C STRESS C CONTROL SYSTEM C PLANTDSNC ELEC C OTHER C ELEC C RELIABILITY% MECH ^cCJ a $GEOTECH C STRESS

C M S OS C OTHER

/3/ Fikgul at h,v for 3 20/S? /s/ GrKane 3/29/0 2 /s/ JRWahl/

"t % b'm v A i
1g/12/87

11. REVIEWED BY DATE 12. REVIEWED BY DATE 13. REVIEWED BY DATE
tGroup Sgpervisor) (SAR COORDINATOR) (NUCLEAR ENGINEER)

!.:/ IT!'Konone ta' t'o r
P."!n ch o:: b/o/89 /n / 07.'1 1 190 's /1 : /8/ r!A

14. CONCURRENCE BY DATE 15. APPROVED BY (CPCo) DATE 16. CONCURRENCE BY DATE
H'ROJECT ENGINEER) (NSSS SUPPLIER)

84 011Ce?J Rf v 4 f t
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MIDLAND 1&2-PSAR

extends-below elevation 615, it is only protected by 12 inches of
gravel.

2.4.9 CHANNEL DIVERSIONS

Dow Chemical Company's main industrial complex lies directly
north of the site, bordering the river between the site and the
confluence of the Chippewa and Tittabawassee Rivers located about
2 miles upstream of the site. In this area of controlled access,
Dow has built many buildings, storage containments such as tanks
-and reservoirs, and levees which serve to fix the river channel
alignment to its present location. Thus, the channel alignment
f rom the confluence to the plant site is relatively stable.
There is no history of flow diversion of the Tittabawassee River
in the region. In the event of upstream diversion or natural
damming of the river, there is sufficient storage in the cooling
pond to permit plant shutdown, as described in Subsection
2.4.11.5. Other channel diversions are discussed in 30
Subsection 2.5.6.7.

s
'

2.4.10 FLOOD PROTECTION REQUIREMENTS

The dike outer slope is protected with riprap to elevation 614
(the 100 year flood level), except for the section between the
dike northwest corner and the makeup water pump structure. The
riprap consists of'an 18 inch thick layer of rock, averaging 8 to
12 inches in stone size, resting on a 12 inch thick bedding laycr
of crushed rock. Seeded turf is.provided between elevations 614 |30
and 632 on the outer dike slope.

The plant grade at elevation 634 provides 3 feet o'f freeboard
against the PMF stillwater level of 631. About 300 feet of plant
fill and the northern plant. structures, such as the combination
shop, the warehouse, and the evaporator and auxiliary boiler
buildi'.g, protect safety-related structures against any erosion jggplac6
effects caused by the PMF. However, wind generated waves could gg fasuh4
carry water onto the site under certain adverse conditions.

[Edirances to the servico ater pump structure and diese
genera tor built 1.i.n e s'runted at c i c w a t.na u 635'-8", above the
wwsurf ace of waves generated durinq orobable maximum flood.gs
The entrances to the auxiliary building are at elevation 634 '-6" . 20These include the interconnections between the turbine building,
solid radwaste building, and auxiliary building. These entrances
are protected by watertight doors or by installation of removable
flood barriers during the event of a probable maximum flood.
Section 3.4 further discusses the protections provided for PMP.

The emergency cooling water reservoir is sheltered from the
direct flood waters by the plant area at elevation 634 by the
baffle dike (riprapped on both sides) and by the northeast dike
whose crest is at elevation 632. On the northeast dike crest a
railroad track, tie, and ballast act as a 1.8 foot para}, (see*

2.4-16 Revision 32
1/81

1
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'INSERT A (Page2.4-16)

} The entrances to the service water pump structure (SWPS) were situated at
I
j clevation 635'-8. Due to settlement, the present elevations of these entrances

(March '1982) are at 635'-7 and 5/16"'and-635'-7 and 1/16". The service water pump
structure is not expected to settle more than 1/2" during its forty years of service.
After accounting for the predicted additional' settlement of 1/2" during the 40 year '
life, the entrances of the SWPS will be above the water surface elevation of wind
generated waves during the PMF.

The entrances.sto the diesel generator building will be protected by providing-
, removable water tight barriers.
i '
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