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bee: Mr. M. A. Dietrich (w/a)
Mr. W. K. Hughey (w/2)
Mr. C. R. Hutchineon (w/a)
Ms. F. K. Mangan (w/e)
Mr. M. J. Meisner (w/a)
Mr. G. W. Muench (w/a)
Mr. E. Reaves (w/a}

—
-~

T
Mr. J. L. Robertson (w/a)
Mr. F. W. Titus (w/a)
Mr. G, A, Zinke (w/a)
File (LCTS) (w/a)
File (Hard Copy) (w/a)
File (RPTS) (w/a)
File (NL) (w/a)
File (Central) (w/a) (15 )
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11.2

Attachment to
L ~90/00006

Backfill placement around Unit 1 structures was completed in
1982, Placement of Unit 2 backfill remained at about Elevation
110 until late 1988, Backfilling and installation of the clay
seal were completed in early 1989 and final site grading in the
Unit 2 area was performed to stabilize the site in a
post=construction condition,

Groundwater Level Monitorirg

As noted auove, seepage of groundwater into the Unit 1 and 2
excavation was initially controlled by pumping from sumps and,
later, by a construction dewatering system that was installed in
1979 and 1980, The construction dewatering system consists of
eight 10~inch diameter wells (DW=1 through DW-8) as shown on
Figore 1. In addition, seven monitoring wells (MW-1 through
MW-7) were installed around the power block in 1976 to replace
the 11 construction observation wells destroyed during the start
of construction In 1975, These wells are 6-inch diameter PVC
pipe installad within the backfill.

Subsequently, five additional monitoring wells (MW-=8 through
MW~12) were installed south and east of DW-8, as well as a
supplementary dewatering well (DW=8A)., These wells were
installed in September, 1986 in accordance with recommendations
from the 1983 Groundwater Level Study.

As will be discussed in Section III, fifteen additional
monitcring wells are being installed to further clarify the

direction of groundwater flow and the nature of recharge
sources.

Groundwater levels have been monitored in regional and site
monitoring wells at least monthly since 1973. (Exceptions:
April, 1982 to September, 1982 and November, 1982 to January,
1983 = only Unit 1 wells monitored.) At present, regional wells
are read on two week intervals and the results are submitted in
the annual environmental operating report. The perched wells
are read on monthly intervals and any well level equal to or
greater than 109.0 feet MSL {s reported to the NRC in accordan:ze
with their August 19, 1985 letter (MAEC-85/0284). The results
are also submitted in the annual environmental operating report,

From March, 1984 through October, 1990, Grand Gulf has provided
several reports documenting groundwater levels at one or mora
welis which exceeded the design maximum groundwater level of
109,00 feet MSL., These reports are s'mmarized below.

a. January through July, 1983: Unusualiy high rainfall caused
the water level in the perched aquifer to rise
significantly. In the case of dewatering well DW=-8, the
des gn maximum level of 109.00 feet M3L was exceaded during
the referenced period with the maximuw recorded level
reaching 110,21 feet MSL. (Reference AECM-84/0020, dated
March 9, 1984.)

A9012121/SNLICFLR - 7
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b. February 28, 1985: Fquipment failure (clogged screens on
the pump) coupled with above average precipitation appeared
to be the cause for the groundwater level rise at DW=8 which
peaked at 109,1 feet MSL. (Reference AECM-85/0088, dated
March 25, 1985.)

¢. Late November through December, 1°85: A groundwater
elevation of 111.3 feet MSL at DW-8 was discovered during a
routine perched aquifer surveillance on November 25, 1985,
An investigation attributed the high level to a possible
malfunction of the conductivity probe and/or pump. Both
components were replaced. During troubleshooting of this
event, groundwater level exceeding 109.00 feet MSL occurred
on three other occasions. (Reference AECM-86/0002, dated
February 7, 1986.)

d. March, 1990: 1In order to install flow monitoring
instrumentation on the DW-8 pump discharge, it was necessary
to remove the pump from service. As a result of this work,
the groundwater level at this well exceeded 109.00 feet MSIL
with a maximum vel of 109.8 feet MSL. (Reference
AECM-90/0062, dated April 16, 1990.)

e, April, 1990: A water level reading at DW-8 on
April 12, 1990 indicated a groundwater !evel of 109.4 feet
MSL.. The level incrc1se was apparently due to an
incorrectly set level sensing probe. (Reference
AECM=-90/0083, dated May 8, 1990.)

f. September, 1990: A water level reading taken from
dewatering well DW-6 indicated a level of 122.3 feet M3il.
The high level was apparently due *o surface and roof
run=off which momentarily overflowed DW=-6's manhole. This
provided recharge, however, the level was not indicative of
the groundwater level. The D"W-6 pump switch had been
inadvertently left in the "off" position; therefore, the
pump was unabie to autc:atically maintain proper level.
(Reforence AECM-90/0183, dated October 10, 1990.)

In addition to these reports, Grand Gulf provided a "High
Groundwater Level Study" which addressel the probable causes and
consequences of the high groundwater levels reported in

[tem (a, above. The groundwater study was submitted to the NRC

en Febrvary 14, 1985 via AECM-85/0035, This report is
summa*ized in Section (I,

As indicated in Items (a) through (e), victually all of the high
groundwater level events occurred at DW-8., This well is located
in the circulating water pipeline trench backfill which is
southeast of the Radwaste Building., This well is not near
safety relate” buildings as {llustrated in Figure 1.

A9012121/SNLICFLR ~ 8
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1. GROUNDWATER STUDIES

As previous discussed, Grand Gulf has completed several studies
of the groundwater levels at and around power block structures.
These studies have provided a better understanding of the
groundwater levels and flow characteristics, and have identified
additional actions which could be taken to provide a definite,
post-construction profile of the site groundwater levels. The
following summarizes these studies.

I11.1 Groundwater Level Study - 1983

In response to the high groundwater level which occurred from
January through July of 1983 (as discussed in Section I11.3.a),
Grand Gulf initiated a Groundwater Level Study in December,
1983, The results of the study were submitted to the NRC in
February, 1985 with the oxceedance attributed to:

Excessive precipitation at the site

Lack of completion of Unit 2 structures
Lack of completion of the clay seal
General yard area grading not completed
Increased infiltration from natural causes

o 0 o o O

Recommendations from the Groundwater Level Study that were
implemented were to re-establish temporary power to Unit 1
construction dewatering wells and operate them when groundwater
level approaches elevatioi 109.0 feet MSL and the installation
of five additional monitoring wells south and east of DW=§, as
well as the installation of a supplementary dewatering well.

Two of these monitoring wells (MW-11 and MW=12) were located in
the Circulating Water Trench backfill and three (MW-8,9 and 10)
were installed to the east of the Circulating Water Trench. The
supplementary dewatering well (DW-8A) was installed adjacent to
DW-8 in the terrace deposits. These activities were implemented
in 1986 to provide a better characterization of the direction of
groundwater flow around both DW-8 and the circulation water pipe
trench,

[11.2 Subsequent Groundwater Studies
Ongoing studies by Grand Gulf use data from the various
monitoring and dewatering wells to evaluate the many factors
that ceo influence groundwater level. Water levels measured in
the powe = block area and surrounding plant property between
January 1964 and July '990 were evaluated in order to determine
average groundwate: flow patterns and to determine potential
sources of groundwater recharge and locations of groundwater
discharge. The Catahoula Formation was also evaluated to
determine if variations in the elevation of the top of the
Catahoula Formation contribute to the high water conditions,
The following provides a discussion of these various factors.
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I11.2.1

I11.2.2

I11.2.3

Attachment to
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Catahoula "Hump"

Groundwater levels in the southern portion of the plant (areas
fncluding the Circulating Water Piping Trench and Cooling Tower
Basin) are at elevations greater than in surrounding areas. A
review of data from the moniivoring and dewatering wells suggest
two factors which produce the higher groundwater level. One
factor involves the additfon of water to the groundwater
inventory from the coolin; tower and related piping. This
factor is discussed in Section 111.2.2,

The second factor is a local increase in the elevation of the
Catahoula Formation under the site. The top of the Catahoula
Formation {s above regional groundwater levels at the nuclear
generating station, excending 70 feet MSL elevation throughout
most of the power block area and exceeding 100 feet MSL
elevation between the power block area and the cooling tcwer,
The mounding of the Catahoula at the generating station causes
the regiona' _roundwater flow patterns to diverge north and
south of the  clear generating station.

In addition, the low permeable silt and clay which comprise the
Catahoula Formaticn retard the south to north flow of
s-oundwater from the cooling tower basin towards the power
piant.  This aids the groundwater in local mounding, or
gathering, in areas south of the power block.

Additions to Groundwater

While the mounding of the Catahoula Formation appears to retard
the flow of groundwater across the site, the local inventory of
groundwater in the southern portion of the site appears to be
increased by water from the cooling tower basin, circulating
water piping, and/or associated systems. This addition to the
groundwater inventory tends to increase the local groundwater
lovel,

Summary

The combined effect of the mounded Catahoula Formation and the
addition of water from the cooling towsr basin, et al, is to
increase the groundwater level in areas south of the plant
‘«e,, in areas near and south of the area monitored by DW-8.
This is supported by groundwater level recadings.

Groundwater levels from 1984 to the present at wells DW=1 and
MW-7 (i.e., the northern side of the Catahoula Formation's
mound) averaged approximately 90 feet MSI, while similar
readings at DW-8 (i.e., southern side of mound) averaged 107
feet MSL. Further, the minimum groundwater elevation of 85 feet
MSL was observed &t monitoring well MW=7 in February of 1985 and
the maximum elevation of 111 feet MSL was observed at dewatering
well DW-8 in November of 1985,

A9012121/SNLICFLR - 10
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