Commonwealth Edison

One First National Plaza, Chicago, Ilimois
Address Reply to: Post Office Box 767 -
Chicago. Illinois 60690

April 21, 1983

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Braidwood Station Units 1 and 2
Additional FSAR Information
NRC Docket Nos. 50-456/457

References (a): B. J. Youngblood letter to L. 0. DelGeorge
dated January 14, 1983

(b): B. J. Youngblood letter to L. U. DelGeorge
dated February 1, 1983

Dear Mr. Denton:

The above References requested that the Commonwealth Edison
Company provide certain additional information concerning our FSAR
for Braidwood Station Units 1 and 2.

The Attachment to this letter provides our response to
Questions 241.6, 241.8, 362.4 and 362.5. Our FSAR will be amended
to include the information contained in the Attachment to this
letter as appropriate.

Please address any questions that you or your staff may
have concerning this matter to this office.

One (1) signed original and fifteen (15) copies of this
letter with Attachment are provided for your use.

Very truly yours,

Es Uﬁi@las Swart
Nuclear Licensing Administrator

Attachment

cc: J. G. Keppler - RIII BOO’

RIII Inspector - Braidwood

6150N

8304280C77 830421
PDR ADOCK 05000456
A PDR




BRAIDWOCD-FSAR

QUESTION 241.6

"Provide the following information for the sei
Essential Service Water Supply and discharge p
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®(1l) Provide a longitudinal subsoil profile aleng
ESW pipelines from the Lake Screen Housa to
and from the plant to the Discharge Outlet
Show the zones of soft material and/or locse
if any, which were replaced by competent mater
during censtruction.

r
4 .
’J
r

& ]
r

(

£

ol O S U
(r O

0 (r'y
pae ry 00
[UR L |
-~

"

w

Provide transverse cross-sections showing exc
limits and complete details of placement of :
materials such as concrete, bash*and other bazac
materials.

"(3) Show details of placement of backfill near the con-
nection between pipes and structures. Wwhat are the
estimates total and differential settlements of these
points?

®"(4) Discuss the potential for ligquefaction of the in
situ material beneath and surrounding the seisnic
Category I buried pipes (Essential Services water
Supply and Discharge pipes).

"(5) Seismic Category I Essential Service Water Surply
pipe (ESWS) and non-safety related Circulatinz Water

L

Supply pipe are buried in a common trench. If the
circulating water supply size breaks as a resal:

of an SSE event, evaluate its effect on the sotential
for liquefaction of the material surrounding the

ESWS pipe.

*"({6) Provide quantitative and procedural details of the
dynamic analysis of the seismic Category I buried
piping. How are the static and dynamic propsrties
of the in situ soils, bash*and structural £ill con-
sidered in the analyses? How is the sitz amplifi-
cation effect considered in your analysis?”

’ 'o.l

"'*Lean Concrete'"
RESPONSE

(1) A discussion of the excavation and backfilling of the
essential service cooling water pipelines is included
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BRAIDWOOD-FSAR

in Subsection 2.5.4.5.4. Details of the pipeling subjyrade
and type of backfill are provided. 2 soil pievfile along
the pipelines between the plakz and . laie scrcen holse

is given in Figure 2.5-25.

Table Q241.5-1 presents a cemplete :unmary, by pipeline
location, of the pipeliné¢ subgride a-d backfill conditiéns.
As stated in the table, all pip~lines are £5)nded on eltier
compacted granular- fill in ‘thé main Dhrant excavatior or

on Wedron silty clay till frai “he mzin plant t9 (danes screen
house and discharge structure. The pipelines wire either
encased in lean concrete o: bisn ard/or backfilled with
compacted granular fill. The g:é¢nmular fill was comracted
to 85% minimum relative density ‘4 top of pipes, canciete,
or bash and minimum 80% anrove tc 3;ade. '

The only zones of soft or .oose subgrade material tlat

wvere found, occurred belause scone excavations were lelt

open during the fall and winter of 1978 exposing the till

to weathering. Since the pipeline had already been placed
prior to exposure of the subgrade to winter conditions,

a revised method of mineline supmoert not requiring pipe-
line removal was employed. S'wsection 2.5.4.5.4.1 disgusses
this ar=a in detail.

Table Q241.6~1 summarizes éctaiis of pipeline subgrade
and backfill mate-ial4.,  Ixact eaacevation limits arnd cross-
sections are not provided.

The ESW pipelines coang~t with tke main building, .)ake
screen house, and thke ESW éischarge siructure. At the
main building interface, the ESW pipelines are encased
in reinforced concrete and travel beneath the heater bay
foundation surrounded 1Y compactéd granular fill anc enter
the turbine room base mat. The point of maximum difler¢ncial
settlement occurs as the encased pineline enters tfhe turbine
room mat. The pipeline has been dé:ijned to take with
adequate margin the 1/2-inch estimatsd differential suvtle-~
ment. Total and differential settlement of the main Huilling
g:; been discussed in <etail in the response to Question

.1.

At the lake screen house interface, the ESW [ipes are '
founded on till and enc&sed in bash. The total and differential
settlements expected .re that for the lake scréen housa

(1/4 and 1/8 inch, respectively), an® are discussed ina
Subsection 2.5.4.10.2.1. Design of the ESW pip~lines

is discussed in more detail in response t¢ parl 6 of lais
question.

Q241.6-2
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At the ESW discharge structure interface, the discharge

pipes are encased in lean concrete and backfilled with

granular fill to minimum 85% relative density. Cross-

sections are given in Figure 0362.8~1., Backfill has been

discussed in response to Question 241.4., Settlement is

expected to be negligible since the structure and pipzline

are supported on Wedron silty clay till. See the response

to Question 241.4 for further discussion of the ESW dis-

charge structure.

The ESW pipelines are either founded on Wedron glacial

till or compacted granular fill within the main plant
excavation, The pipelines are backfilled with bash, concrete,
or compacted fill. The compacted fill was placed to a
minimum 85% relative density. The glacial till and com-
pacted fill are not susceptible to liquefaction. For

further discussion, see Subsection 2.5.6.5.2 on liquefaction
potential and the response to Question 241.7.

The ESWS pipelines are founded on Wedron silty clay till
and are backfilled with bash to the top of the pipes.
Figure 2.5-25 shows a profile along the pipeline alignment.
The top of the till is above the top of the pipes in most
areas and in all cases is above the pipe centerline.

The till and bash will nto erode if the circulating water
supply pipes should break.

Quantitiative and Procedural Details of the Dynamic Analysis
of the Seismic Category I Buried 2iping

The methodology used to perform the dynamic analysis of
the seismic Category I buried piping is described in the
response to Question 130,33,

The variability of the supporting soil strata has been
accounted for in the dynamic analysis by conservatively
choosing the design particle velocity and the apparent
shear wave velocity. The static properties of the in
situ soil and compacted fill have been accounted for by
conservatively choosing the modulus of subgrade reactioa.

0241.6-3
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ESSENTIAL SERVICE WATER PIPES - SUBGRADE AND BACKFILL CONDITIONS

PIPELINE LOCATION

C line turbine wall at
31435 S, 43490 E to
33+06.5 S (4 pipes)

33+06.5 S to 33+92.5
8 (4 pipes)

33+492.5 S to 37+50
S (4 pipes)

37450 S to 49+20
S (4 pipes)

73+20 S to 50+90

S (Screenhouse) (2 pipes)

49+20 S to 51.06 S
(2 pipes)

51.06 S to 51.14 S
(2 pipes)

S1.14 S to 52+00 8
(2 pipes)

52400 S to 81+17.25 S
(within ESCP to ESWDS)

SUBGRADE

Pipeline subgrade consisted
of medium-fine sand backfill
compacted to 85% RD within
main plant excavation.

Pipeline subgrade consisted
of medium-fine sand backfill
compacted to 85% RD within
main plant excavation.

Pipeline subgrade consisted
of medium-fine sand backfill
compacted to B85% RD within
main plant excavation.

Wedron Silty Clay Till
FSAR 2.5.4.5.1
Figs. 2.5-16 & 2.5-25

Wedron Silty Clay Till
PSAR 2.5.4.5.1
Figs. 2.5-16 & 2.5-25

Wedron Silty Clay Till
FSAR 2.5.4.5.1
Figs. 2.5-16 & 2.5-25

Wedron Silty Clay Till
FSAR 2.5.4.5.4.1 & Fig.
2.5-16 & 2.5-25

Wedron Silty Clay Till
FSAR 2,5.4.5.4.1 & Pig.
2.5-16 & 2.5-25

Pipeline encasement supported
on pads founded on Wedron
Silty Clay Till -

2.5.4.5.4.1

BACKFILL

Medium-fine sand to top of piping
compacted to 85% RD (min). Above
pipe backfill compacted to 80% RD
(min) also sand.

Encased in concrete backfilled with
medium-fine sand anc compacted to 85%
RD min. to top of concrete and 8(%

RD min. above concrete,

Medium-fine sand to grade. Compacted
to B85% RD min. to top of pipes & 80%
RD min. above pipes.

Pipes encased in Bash. Bash
encasement backfilled to grade to
80% RD min.

Pipes encased in Bash and backfilled
to grade to B80% RD min.

Pipes encased in Bash and backfilled
to grade to 80% RD min.

Bash encasement and backfilled with
sand compacted to 80% RD min.

Bash encasement and backfilled with
sand to 80% RD min,

Encased in lean concrete, Backfilled
with sand to 85% min. RD,
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BRAIDWOOD-FSAR

QUESTION 241.8

"provide cross section details of the interior dike located
west of the ESCP., Present the results of the static and
dynamic stability analyses performed. Investigate if

a flow-type of failure of this dike would deposit material
in the ESCP thereby effecting its capacity."

RESPONSE

Cross-section details of the interior dike located west of

the ESCP are given as Section 18 in Figure 2,.4-35, Plan view
of the interior dike west of the ESCP is given in Figure 2,4-28.
The toe of the interior dike at elevation 590 feet is located
approximately 80 feet west of the top of the ESCP slope.

The static and dynamic stability analyses for the interior
dike are summarized in Table Q241.8-1.

The interior dike is not a Category I structure and was not
designed for SSE loading.

The effect of failure of the interior dike on the ESCP was
investigated by conservatively assuming that the entire failure
slip circle of soil is deposited downstream beginning at the
‘interior dike toe. This surcharge of failed soil will remain
50 feet or more away from the top of the ESCP slope and theredy
not act as a critical surcharge at the head of the ESC? slope.

In the unlikely event that material from a failed portion

of the interior dike did enter the ESCP, the volume of soil
is so small that it would have an insignificant effect on

the operation of the ESCP.

Q241.8-1
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TABLE Q241.8-1

SUMMARY OF STATIC AND DYNAMIC

STABILITY ANALYSES FOR INTERIOR DIKE

MINIMUM FACTOR OF
LOADING CONDITIONS SAFETY PROVIDED

a. Static Loading Conditions
1. End of Construction - no water 2.0

2. Full Reservoir - Water Elevation
595 feet 1.9

3. Rapid Drawdown - Water Reduced
from Eievation 595 feet to
592 feet 1.3

b. Pseudostatic Loading Conditions with
0.12 Seismic Coefficient

1. End of Construction - no water 1.3

2. Full Reservoir - Water Elevation

595 feet 1.2
3. Rapid Drawdown Water Reduced from
Elevation 595 feet to 592 feet 0.8

0241.8-2 y
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path of higher permeability than the remainder of the Equality
Formation. Therefore, the methods of seepage analyses and
analysis conditions discussed in Subsections 2.5.6.6.1 and
2.5.6.6.2 are valid as this seepage path does not exist,.

As a result of NRC staff comments on the above response, (ietter
dated February 1, 1983, from B. J. Youngblood to L. O. DeiGeorge),
additional information is provided. Refer to the response

to Question 362.5.

Q362.4-3
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QUESTION 362.5

"In your analysis, the critical condition for maximum
seepage from the ESCP assumes that the level of water

in the pond is at elevation 590.0 feet and the level

of water outside the pcnd is at elevation 580.0 feet,
However, the lowest water level recorded in piezometer
LW-2, close to ESCP, is at elevation 577.5 feet (Figure
2.4-45). Usiry this as the level of water outside ESCP,
the differential head causing scepage is 12.5 feet rather
than the 10.0 feet used in your analysis. What is the
rationale for using ten feet differential head in your
seepage analysis?"

RESPONSE

The median groundwater level for the period from July 1973
through May 1977 for LW-2 is 580.1 feet, MSL, which supports
the head differential of 10 of 10 feet used in ESCP seepaye
analysis,

As a result of NRC staff comments on the above response and
the response to Question 362.4, (letter dated February 1,
1983, from B. J. Youngblood to L. O. DelGeorge), additional
information is provided below.

‘1. Aquifer Description

In our earlier response, it was stated that "the Equality
Formation is composed primarily of fine to medium grained

sands with some silt layers.” This statement was made basad
on review of all the soil samples at the project site., Review
of the essential service cooling pond borings, HS-1 through
HS-18, and H-1 through H-4, and available grain size analyses
indicates that the Equality Formation beneath the ESCP consists
of dense to very dense, silty fine sands (SM) to fine sand

(SP and/or SP-SM). Figures 2.5-84, 2.5-94, and 2.5-113 present
grain size curves for these soils.

It was stated in our earlier response that "in some borings

and mapped sections, a 1 to 4 foot thick layer of coarse gravel,
cobbles, and boulders in a fine to medium grained sand matrix
occurs directly above the clay till of the Wedron Formation."
For clarification, the thickness of the gravel and cobbles

was not 1 to 4 feet, but were contained within a 1 to 4 foot
thick layer of fine sand, silty sand, and/or clayey sand.

For instance, the geologic Section 23 referred to 1in the
question, contains referaence to two 4 to 6 inch layers of

0362.5-1
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fine to coarse gravel near the bottom with 1 to 2 inch of
lag gravel at the bottom,

Based on the review of logs of borings drilled in or near

the FSCP, no borings reveal a 1 to 4 foot thick layer of coarse
gravel, cobbles, or boulders within the Equality Formaticn.
Only boring lS-14 indicated the presence of a thin gravel

layer approximately 0.4 foot thick directly above the clay

till layer. Boring H-1 located 800 feet east of the ESC?
indicated a lag gravel layer within the Wedrom till formation
beneath a 3.5 foot thick layer of silty clay till,

gix additional borings DSS-1 and DSS-66 through DSS-70 were
drilled near the ESCP. There locations are shown in Figure
2.5-90. Logs of these borings are shown in Figures Q362.4~1
through Q362.4-6. All of these borings show the lag gravel

within the Wedron Formation and in most cases within a silty
clay matrix.

In summary, review of the ESCP borings, including the six
additional borings, conclusively show that a layer of coarse
gravels, cobbles, and/or boulders does not exist in the Eguality
Formation beneath the ESCP and in most cases, the gravel that

is encountered is found within the Wedron Formation in a silty
clay matrix or bLeneath a layer of silty clay till.

2. Aquifer Thickness

The seepage analyses for the ESCP are based on an aquifer
thickness of 13 feet below elevation 584 feet. Based on the
review of HS-series, DSS-1 and DSS-66 through DSS-70 borings,
the thickness of the aquifer below elevation 584 feet in the
ESCP area, in general, varies from 0.3 feet to 11.5 feet with
few exceptions, Boring DSS-69 indicates a thickness of 13.1
feet and boring HS-5 indicates a thickness of 16.5 feet.

The average thickness of the sand layer is approximately 9
feet. See Figure 2.5-92 for profiles within the ESCP.

Therefore, the seepage analysis based on a 13-foot thick layer
of aquifer is very conservative with respect to the actual
average of in situ conditions.

3. Coefficient of Permeability (k) Values

It was reported in an earlier response that "the k values

of SP and SM material ranged from 7.37 x 10°2 cm/sec to

3.658 x 104 cm/sec with an average permeability of approximately
6.7 x 10-3 cm/sec.” These values are based on all the available
laboratory data on permeability. However, if the soil samples
obtained from the borings drilled in the ESCP area only are

Q362.5-2
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considered, which is more representative, tﬁg k values for

SP and/or ,SM materials range from 10.0 5310 cm/sec to

8.0 x 10 cm/sec and averages 4.3 x 10 cm/sec., These
permeability values for the ESCP area are given in Table Q362.5-1.

The laboratory permeability values for the HS series borings
are constant head permeability tests on relatively undisturbded
samples. The samples were obtained using an Osterberg sampler
and the tube was fitted to a permeameter.

The laboratory k values were compared with k values estimated
from the grain size distribution of selected soil samples.
Permeability values were estimated based on: (a) D size
using the Allen Hazens formula; (b) D size and un}?ormity
coefficient C _; and, (c) D? size usi%g the United States
Bureau of Soil Conservatioﬁg (USBSC) formula., The first two
emprical relations are based on the laboratory test results.
The Braidwood laboratory test results are within the range

of these estimated values. The third empirical relation,
USBSC's formula, yields the best correlation with coefficients
of permeability based on pumping tests. The estimated Kk values
based on this empirical relationship are lower (i.e., empervious)
than that of the Braidwood laboratory test results, Comparison
k values discussed here are reported in Table Q362.3-1,.

The seepage analysis reported in Subsection 2.5.6.6.2 used
-an avergge value of coefficient of permeability egqual %o

6 x 10 cm/sec which is conservative with respect to the
average value obtained for the ESCP from laboratory samples.

4. Boundary Conditions

In our secepage analysis the downstream exit point is approx-
imately 38(C feet Lrom the bottom edge of the ESCP, which
approximately corresponds to the nearest mine spoil. The
hydraulic head with respect to the water level at the exit

point is 6 feet based on boring logs drilled before construction
of the cooling lake. However, a 10-foot head was used in the
analysis. This head and the shortest exit point have yielded a
higher gradient than actually existed resulting in higher quantity
of seepage.

The lowest water level recorded in piezometer LW-2, close

to the ESCP, is at elevation 577.5 feet. The hydraulic head
in the ESCP with respect to this lowest water level is 12.5
feet. However, the shortectc distance between the bottom edge
of the ESCP and the piezometer LW-2 is approximately 4,700
feet. This corresponds to a much lower hydraulic gradient
than that of the one used in our analysis. Therefore, the

Q362.5-3
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seepage analysis reported in the FSAR is on the conservative
side.

The north and west sides of the ESCP are located close to

the perimeter dike of the cooling lake. See Figures 2.3-26
through 2.4-29. The perimeter dike has a slurry trench installec
from elevation 597 feet to the top of the Wedron till and in
most cases keyed into till, The trench is a soil-bentonite
backfilled trench and will significantly reduce the amount

of seepage from the ESCP even if the cooling lake dike fails.
The seepage analysis reported in the FSAR assumes this slurry
trench does not exist and is therefore conservative. See

the response to Question 241.4 for more details on the slurry
wall.

5. Summary

The seepage analysis presented in the FSAR is conservative
for the following reasons:

a. Aquifer thickness used in analysis is 4 feet greater
than the average thickness determined from the ESC?
borings.

b. The gradient used in the analysis is higher than the
actual gradient than existed before lake £illing,
In the event of a cooling lake failure, the ground
at elevation 590 will remain saturated for some tine.
Any hydraulic gradient which may be established away
from the ESCP will develop very slowly due to gravity
drainage of the fine sands. Since seepage through
these sands has been cut off by a slurry trench installed
around the entire perimeter of the cooling lakes, there
sould be no hdyraulic gradient established. 2hotograpns
i of the ESCP have documented that after the slurr
) trench was installed the ESCP? remained under groundwater |
before the cooling lake was filled. The seepzze analysis |
performed asumed no presence of a slurry trench cutoff
- and instantaneous development of a hydraulic cgradient
s greater than anticipated or measured at any location
ALY prior to construction of the cooling lake, These
= factors are extremely conservative.

¢. The coefficient of permeability used in the analysis

. is representative of the sands of the Equality Fornatien.
It has been shown that it compares well with correlations
using grain size and correlations developed using
pumping tests.

A |

As requested, an additional seepage analysis has been
performed using more conservative coefficients of

0362.5-4
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permeability. The coefficients of permeability in
the vertigal direction and horigontal direciion are
6.7 x 10 cm/sec and 2.0 x 10 ¢m/sec, respectively.
The differential head used is again 10 feet which

has been shown to be very conservative. Again the
seepage was determined assuming the slurry trench
does not exist. Results indicate that the drop in
elevation of the ESCP due to seepage over a 30-day
period is approximately 1.5 feet. This seepage drop
combined with loss due to evaporation of approximately
1l foot gives a total drop of 2.5 feet or to elevation
587.5 feet. The pond surface area at elevation 387.5
is 95.4 acres based on a: October 1981 hydrograghic
survey of the ESCP. The 95.4 acres is equal to or
greater than the design area at elevation 520 feet

as shown in Figure 9.2-8., Additional discussion con-
cerning the hydrographic survey is given in response
to Question 371.19.

The analysis and discussions above clearly show that
the seepage analysis is conservative and that the
ESCP has ample supply of cooling water for the 30-
day period.

Q362.5-5
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TABLE Q362.5-1

SUMMARY OF PERMEABILITY VALUES

‘Boring Sample Samp.e ' uscs' Ya | D1o' Do  ~#200 Cy k__(cm/sec) Remarks
Number Number ' Depth ! (pef)' (mm) (—9 I ¢ ' See Note 1 | See Note 2 See Note 3 See Note Al i
(ft) :
' T : Foa l ;
HS-2 1 4.1 ML ' 99.0 ;0.019 0.035 83 | 2.84 14x1073 | - ' - -
2 8.0 ™ 105.8 ~' = 8. .. 1.9x1073 - - o
3 14.0 M 99.9 - 0.074 19 - 40y - i - 0.9x10"3
4 19.0 SP 101.6 0.092 0.120 3 1.74 10.0x1077 8.5x10™3 9.1x10™3 2.7x10™3
HS-3 1 4.0 ' SM  98.7 - 0.075 19 - 2.6x1073 - - 0.9x10~3
2 9.0 : SM 102.4 - 0.08 16 - 4.1x1073 i - - 1.2x1073
3 14.0  SP-SM 104.7 '0.088 0.120 9 [1.93  7.0x1073 | 7.7x1073 8.1x207  2.7x1073
4 19.0 SP 104.1 0.149 0.170 3 [1.68  8.0x10"3 | 2.2x10"2 2.4x102  6.1x1073
5 24.0 SP 105.8 0.140 0.170 {171 | 7.0x1073 2.0x10™2 2.1x1072-  6.1x107°
6 27.8 ML 113.1.0.004 0.011 72 ' - ' 2.4x1073 B -
BS-6 2 10.0 sM 106.5 | - =0.070 22 ' - 2.0x10°3 | =0.8x1073 1
H-1 8 20.5 SP , R 8.3x1073
12 35.5 oM , : 0.9x1073 | See N:5
13 38.0 oM : : 0.8x1073 See N:5
14 40.5 o ! i 0.8x1072 ' See N:5
=2 6 13.0 sp 1 ; 5.6x107>
. 20.5 sp ; 5 4.7x1073
B-3 14 37.0 oM f ' : 0.8x1073 See N:6
H-4 13 25.5 ML ; 2.6x107°
NOTES (N:):
1. Laboratory k values are from the tests performed or relntively und {sturbed samples. .
2. k valucs based on Mazen's Formula, k=100 Djg , cm/sec, where D in cm.
3. k values based on D, . (meters) and C “Dgo/Dy1ge Reference: Peyer, W./Schwelger, "For the Determination of the Effective
Porosity of Aquifers”, Wasser HIrtnrl. Wasser teehn. 19, No2., 1969, pp. 57-60.
4. k values based on Dpg (mm), k-0.36 n.n, em/sec. Reference: Blalas, Z./Kleezkowsk!, A.S., "Practical Use of Certain Empirical
Formulae to Determine Cocfficient of Permcabllity k," Arch. Hydrotechn, vol.17, No.3, 1970, pp. 405-417.
5. The sanmple was obtalned from the Wedron Formatlon U111, The ¢M layer (s overlain by 5 ft, of sand and 3.5 ft. of ailty
cluy layer.
6. 7The sumple was obtained from the Wedron Formation til1l. The CM layer is overlain by 11 feet of usilt layer.
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2 {D3 | Recovery = 88% '
End of Boring | ! i {
A'': Fine sand, trace clay and sliit I dark brown and
gray - loose - molst (SP)
'B'": Sand and sllit - gray brown - moist to wef -
modium dense (SP-SM)
T Lo of 4'' casing uscd.
- }‘-&;LJJ - e e
LT .!n::-:- ATIOM Lan e ;;:;::.-v Tee -‘vr.:—.o.;::-;:-:Qv-ot-v‘:;-—::‘--:‘;w.:::; b':A 1 b\/ o= ;) -— F (‘) ,"‘-
wL 5.9°' WS or WD | BOKING STARTED  2.27-73 Fxeune K&3¢2.5-]
> » 2-2 0 A
WL 3 6! BCR §' ACR | BORING COMPLETED 7073 Lee OF BorINnG DSJ'f
wiLave-in 0 6' W.D. riI6 10-A FOREMANDVE
| Cave-In 4 36 A.B

1

D



OVINER LOG OF LORING NUMBER ,
Commonwzalth Edison Co. 0S5-56 (Cffses 10" S)

FROJECT NAME ARCHITECT-EMNGINEER

Braidweood Power Station Sargent & Lundy, Engineers ;

SITE LOCATION )~ UNCONFINED COMPRESSIVE STRENGTH |
Braidwood, I1linols roms/Fr.? |
1 2 3 4 S !
w
g PLASTIC WATE® LSuin —i
< LT % CONTENT % LT |
z g I i i
° s1>1%l, DESCRIPTION OF MATERIAL g '
F zZ |+ |92 > . AT
< w | W W &=
> S lai8i>! own
g a & a Q‘ ,.0 l
s B 51%)3]81 £ o R |
& | & |58 | SURFACE ELEVATION S |
R : |
Silty fine sand (No Sample) 1
1070 .11 Fine sand, e - 1 / [ .
O — i a trace silt - light o ! | o
brown and gray - wet - dense to \\ i ! “-‘
\ | \
=1 very.dense :
\
201 ! '\\67
LR o 2 ! ®
‘ / ! ] //
.I ¥
=55, o) Silty clay,trace to scme gravai, 3 o
2 = T trace sand - gray - hard ?CL) ‘L | 20
| Silty fine sand, trace clay - , ‘
R} | y . y \ L\
7 T4 gray - wet - dense ' !
[ETeE () | / . <1
| | Silty, sandy & gravelly clay - |, | = { 85
Y 71 gray - hard ¥ J |
O | grev (SM-sC) N o
1T Fine sand, trace silt and clay - N\ ! i 1!304
i . - vl" gray - vt - very dense (sP) ; !
. ' B
| i | : 708"
B S Gray clayey shale ‘
No Sample - ' _
mﬁn 4 ngF
End of Boring I P
1
|
5' of L' casing used. ‘
m——— Bore hole grouted. ‘
¥
i
L TR R A i : !

THE STRATIFICATION LINA S NEFNEARENT THR APFHORIMATE SOUNOMY LINES S8 fTwHle ™ o

WIS L"‘)’E/A:‘.b\'\: g J - F-;,\'-\

wL WS on WD | BORING STARTED 3-},-73 FI( (R E G 3( > S__ 2
wL DCR ACR | BORING COMPLETED 3-4~73 s o S o )
L& OF [‘}.LTK.LNC: DSS - 66
wL RIG B-12 FOREMAN JF
R .




[OWNER

LOG OF BORING NUMBER

Comrorvrealth Edison Co. 055-67

PROJECT NAME

ARC! ;
Braldwood Power Statlon HITECT-ENGINEER

Sargent & Lundy

%

J

SITE LOCATION NEONPIN MPRERIIVE STRENGTY M
Braldwood, 111!nols *)-:o~:'v1'°‘° A
1 2 3 4 S T
W
g PLASTIC WATE™ (S L B¥3%. 1 \ ‘
z o : X LIMIT % ce-nént * I.IOZ *
0 ¢ 15121, DESCRIPTION OF MATERIAL 4 R Ty N ‘
Eo2]F ol >t v » x © » ‘
> Bl Y543 o8
s 8]313|2(8 t I
% | 3|6, &|SURFACE ELEVATION S . ""z‘:"”"’: ."‘"":;'
"8 1 | No Sample | ‘ l | |
e wr i 70
2 155 & i T—05
-Efﬁar‘“""“sa"d- trace silt - boulder at 18' \R éﬁ7
sy ] rhi- light brown and gray - dense to b '
g S ! ==
‘22 _.ivery dense - molst to wet ‘ &
(sP) ’ (o4
§ 155 1. 14 )
Z0.0 n : S ///
s SSJ"’“"Tc‘ayeZ gilt. trece sand & gravel - / =
£ l‘~ gray ense (HL‘CL) r '9)‘\
i |Silty & sandy clay, trace graval / | N\l &4
2158 " T (CL-sC) ‘\ Y
. ‘ \ :
300 - ,{Fine to medium sand, trace gravel - \ | | &8s
aray - very dense - wvet T o
9 185 il } &3
; |
]azzg_ﬂfr' ! Silty sand, trace clay - gray - " ,xzqg
- very dense - wet >
RB (sM)
Ty aray ThEiE
| . /ibark gray shale with thin laminatiod
. Run i jof light gray fine gralned sandstonq.
my l -.
' 1% IRecovery = 952, ROD = 45%
f §
h i.
A
=
Run g Same as above
00,0 ' _J
2 DB"A :Recovery = B8%, RQD = §7%
v
[
Er— * | . ~ '
S ) BRAADwWCCD . FSAR
" Sh 2 . -
e - Froure Q3262.5~13
Lot OF Borins DSS-67
(SHEETY | oF 2




\

}

OWNER . | LOG OF BORING NUMBER )
Commonwsalth Edlson Co. DSs-€7 (Cont<.) |
PROJECT NAME ARCHITECT-ENGINEER
Braidwood Power Statlion Sargent & Lundy 4‘
SITE LOCATION O~ UNCONFINED COMPRESRIVE STRENGTH :
Braldwood. I1linols Yors eyt ‘
) 2 3 ‘ . |
= —
g PLARTIC waitTem vouIv |
z & : A Lluxn * Gomonnt Y LMy b
° e !si2l, DESCRIPTION OF MATERIAL £.
- 2 » |0 x »F 10 29 30 & b
€ Ty |wl lwlw 33
= . B od 3> Qwn
a9 b % . 'ai0 -0
u o i E i 8 EJ :::«:::::wu BLOWS *T.
o | @& |8|E|SURFAGE ELEVATION . S R i
(Contd. from Sheet 1, ' ‘
|1
gl slie
4 i'y Dark gray shale with thin laminatiop
O 220 aun ':1 f lof light gray fine grained sandstont.
B ey
3 |pB: | Recovery = 100%, RQD = B86%
750" il g
' |knd of Boring #Caliibrated Pénezro-eter
S, | |
Casing used: 47' of NX
O - 17' of 4
Bore hole grouted.
i
S
THE STRATIFICATION \-nl...’....;l TR AFPRO R AT ;.:u-n-o LimEs ..?—E‘E B'\)',;l‘t)wk': ,:) — F:,‘:-K
wL WS o WD | BORING STARTED 2-3-73 FIoure Q262.5-3
wi 18"  @cr ACR | BORING COMPLETED 2-3-73 | 56 OF [Roriwe Dis~¢7
wL rRiGc 12A ForcMAN (B (;‘;HLET 2 CFk ;)




O

R e

oOwMIER LOG or UORING Nu%:t;llna-““ : i ___.__‘
Commonwz2alth Edison Co. DSS-68 —J
PROJECT NAME ARCHITECT-ENGINEER o e
SITE LOCATION Bral ) llllnols O::::;"m" COMPRESHIVE STRENGTHM
. | 2 3 ‘4 L)
w 1
g i PLASTIC waTE® Lviewvio !
< ISTRIL CONTENTY % LT %y |
z . 1EiE 3 R YL Ry ecet Q-rm=== e !
o g l312]s SCRIPTION OF MATERIAL 3 |
: z | > - |0 E ;t Lo oA 20 0 o !:‘)
> Bl 3131805 og | ’
wi s isiejo] -2
d o ! E < 3 g g - .z'-' sENETRATION BLOWS/*T :
KA & | © | 5|& SYRFACE ELEVATION 5 | e S e
| i |
| R“ llo Sample i
1 1S5 q
5 Fine sand, trace silt - It.brown \ \
m‘<
T 71557 to lt.qray - wet to saturated - * \o
— \
ol dense \
TisET . (sP) \ ‘®
200 ‘\
N ol e
J’Y
. l Silty, sandy, gravelly clay - o \L :
b— SSir it tQ H
| gray - very tough to hard 1 " ‘
- e | |
0 : 4 179
F TS (cL) } \. g
F—t=- ' e
__ISilty fine sand, trace to some clay| { ! | %
llﬁr 0 and qravel - aray - wet(: ver: densf ® :
SM-SC i
40-01 | | | (Fine sand,trace silt & gravei - | | 9%
- Ao SSTTdigray - wet - very dense  (SP) | &
' ‘ T B
RB' !Gray clayey shale
:';!J '-Uqht gray fine arained sandstone
Run| | ”Hinterbeddcd with thin lamination :
- 1 los ! ';n.of dark gray clayey shale.
. L[l Recovery = 1003,  RQD = 103
‘ 'i”!!lt"
P .‘, faht ar fine qrajned sandston
Run " I nlirbcdggd‘mthqtﬁ}? gminacfoneof
2 ‘(N dark gray ¢ avey shale.
W 1 1 o R 7sccjgmy= G2 4 NN = €3¢
S wLt.qray fine *—amed sandstong
a R;" o Lntﬁrbcddcv vitn :-n? ianination of
SR il dar rayv csa/r“ sha
62' LA ;u A nﬂcnvgcv = 100 / 'ZDZL-: an
H ] ' i
(Contd. on Sheet 2) . BRAsDWeod - FSAR ,
| FIGURE Q362.5- Y
\V, Loe ofF Borane DSS~(S
' (SHteT™ 1 eF 2)
B SR o -z — = o =




OWKER

Commonv: 2alth Edison Co.

LOG OF BORING NUMBER
DS5-68

(Contd.)

PROJECT NAME

Braldwood Power Station

ARCHITECT-ENGINEER

Sargent & Lundy, Enainecrs

|
|

- ——
SITE LOCATION Bl'.'d'v : ""ﬂO'S O :::::«:;lnlco COMPRENSIVE STRENG T
. 1= 1 & 3 _: |
o 1
g PLANTIC watTER L9 J10 ‘
< LiMIT CONTENT %, LMY %
z wle O B ey - el e A
° "AE AL AN DESCRIPTION OF MATERIAL 3 x @
- z |+ 10| w 10 29 » © b
; Iiw|w utu 1‘; :
) t o FRPEIEd own
. Gl & 2Ll 8
[ & > < |2 UM - ol STANGAND !
€ | & | &|§ | SURFACE ELEVATION g 2 "":;"‘“‘;: :;""":: _j
] M ' 1
(Contd. from Sheet 1) I '
o |
" 1l Dark gray shale interbedded with . ‘
[ Run §. 1 thin l:fmt(natlon of lt.aray fine | |
oo 4jog arained sandstone. Recovery = 100%, | ROD|= 90% |
. "I Uiaht qgray fine gra,ne¢ sanasgone J '
Run  +.0.0 %nterbngZd with thin Tam?na:fon of f
- 104 dark aray shale. i
oo 5 | 08i| ¢ Reeovary = 1003,  ROD = 92% a
End of Boring *C%Hbr}ted Penetro—ater
|
Casina used: §' of 4"
k5' of HX
Pore hole agrouted.
'
i '
'-T;v-;::-cA|0¢~ LINES REPREAENT THE AFPPAO R IMATE sOouNOn Y “."'....-'—;‘:‘;: BRAJD\.\._~:\ - F:: ,‘.l’;
wL WS or WD | BORING STARTLD 3_3'.'-;'3 FrcurRe Q3¢2. S~4Y
wL BCR ACR | BORING COMPLETED 3-3-73 Lot CF Berine DsS-6%
wL Pl i RIG B-12 FOREMAN JF (SHEET 2 CF “}




oo
oWk [LOG OF BORING NUMBER B
{
|
|
{

Commonwealth Edison Co. pSs-4a (Nffset 20' South)

PROJECT NAME ARCHITECT-ENGINEER

Braidwood Power Station . e ,
~argent & Lundy, Engineers

SITE L.OCAYtON " ‘ { P UNMCONFINED COMPRESSICR STRENGTH |
Braldwood, 11linols vous Fr ¢
1 2 3 ‘. s
v
g PLASTIC wATES e o
< LIMIT % CONTENT % LT %
g ol - . ) Jemeaime Prmemnn o
° g l>121, DESCRIPTION OF MATERIAL ze
- z |+ |0l » P 10 » » 0 b
<z W Wil k"'\ e
2Ll 2|d12]2 Gw
wElglgiijo -9
wolZ|e|zllG §7 1 © AN ewevsi
® ., = LR ATION / . 1
SURFACE EL
ol 6loie|sv CE ELEVATION S el " = o o }
e Fine sand, trace silt - brown ' |
|
‘

- (Ho Sarple) i |

| |

)

Fine sand, trace silt - light

TSSO ‘,\
|
m: i ‘
(:) ‘ 2 1651, .| brown and gray - wet - dense to © &
medium dense \\ \ ™~
\ ~dq
w5 i i (sP) o ’\@
|
A
B \a\L |
Silty clay, trace sand & aravel - |/ ‘T‘\\\L ‘
R gray - tough to very tough volor !
] (CL'CH) i | ' ¥
-y Silty and sandy clay, trace to sore 1 d
R aravel, trace sﬁale - SEFY}- hard | °
Silty fine sand - brown and aray - \
— ~-— MOist - very dense
O = 4 A0 l ! Y (SH) '&
400 Ll ‘ |
8 §S1 i i \
N
Ao—— Clayey shale - gray-brown N
1. g-taal o
RB
L)
T
ﬁ‘fﬁﬁ Dark gray shale
Row g e
1 0531?ﬁd Recovery = 77%, RQD = 28%
1l
(Contd. on Sheet 2)

BRA DWW D ~FSAR

'—L FIGuat Q362 :
Loe ofF Bering Dis-¢9

\, (SHeeT [ er2

=z =t ===t
»a FOEE i 9Ty, TeE TRARSITON A BE N AL




OWNER LOG OF BORING NUMBER .
Common: calth Edison Co. DSS-69 (Contd. ) 3

———  — —— e e e

ARCHITECT ENGINEER
Sargent & Lundy, Engireers |

—— it ol

PROJECT NAME o
Braidwood Power Station

SITE LOCATION i O UNCONPIHED COMPRESSIVE STRENGTH

Braldwood, lllinols Tonerr.?
1 2 3

PLASTIC wWATER Lavio
LiMar Y CONTENTY %, uu:f .

Possimti oy o

RCCOVERY

DESCRIP.ION OF MATERIAL

ELEVATION

Ei
= e

LBS/FT.?

STANDARD
FENETRATION

SAMPLE DISTANCE
UNIT DRY WT,

SAMPLE NO.
LS.AMPLE TYPE

SURFACE ELEVATION
10 20 30

o
! |

(Contd. from Sheet 1)

‘;F: Dark qray shale interbedded with

{ thin lamination of It.gray fine
; gqrained sandstone.

Recovery = §7%, RQD = 76%

Light cray, fine grained sa~dstane
interbedded with thin laminciion

't of dark gray shale.
* Recovery = 87%, RQD = 63%

Light qray, fine grained sandstone
interbedded with thin lamination
of dark gray shale.

Recovery = 94%, RQD = 84%

| Light qray fine arained sandstone |
interbedded with thin iamination |
of dark gray shale, with black coal
from 92'10" to 93'8"

Recovery = 373, RQD = 143

End of Boring

Casing used: 10' of 4"
45' of NX

Bore hole grouted.

Pressure Tests taken: 51' to A1’
80' to 90

i
|
!

o = ey —

= i = eSS

L]

!

'
THE STRATIFICATION LINES AEPRETENT THE AFPIORIMATE SOUNDORY LINES DR T w8 Rm s, Bﬂ .‘}lt\ W Ct.‘j) ben F":‘AK

wL WS on WD | BORING STARTED 3-5-73 Froune Q262.5-5
55-67

wL BCR ACR | BORING COMPLETED 3-4-73 Loés OF Bora NG
we 5.9' on 3/6/73,7:30 AM| ®iG B-12  roreman  JF (SHeeT™ 2 OF 2)
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e+ e et

LOG OF BORING
Coreonwealth Edison Co.

HUMBER DSS'".J ‘
|

Braldwend Power Statlon

ARCHITECT-ENGINEER

Sargent & Lundv, Encinears

LR ] e . ST PRI sl ol i s o, Rini Bt . 155N
SITE LOCATION T'O- UNCONPINED COMPRAESSIVE STRENGTM
Braldwond, 111lnols voun'v; 1 . ;
1
b e ey = . — - - —— - - —1
4 PLasric wWATES wSuo
z [T COMNTENTY % uu;v L
3 ¥ik gy Ppmesses P=-mm=- o
0 e IS1%], DESCRIPTION OF MATERIAL '
+ z | +|8 g ,: 19 20 0 “© R
€ Xy lw wiv &S
g o B B B R R O
w el gl|l2ldo bt
4 Wis 212'v - o STANDARD
w 0 L4 < ig|W; o RFACE ELEVATION b4 PENETRATION PLOWS ¥, |
ol Wt &z B - _l_’ 10 20 30 _ a9 10 ]
| R8! | No Szrple l i : : ' i
L IR
"2 1357 " Fine sand, trace silt - brown to
b~ _3 | S5 1% light gray - molst to wet -
) i
| i :
n_ - { ganse
" | 990 : t (sP)
-4 |
L e 2 (B 5%
_?}
Silty, sandy & gravelly clay -
N Y AL
- gray - hard
(cL)
3!1.,0‘ i

Greenish gray |limestone

FIRR 2

.| Greenish aray soit ciavey shaie
q4 with limestona from 3G' to 312"

A 3o,

el gL
l

| Greenish gray soft shale
|
.;h}

2| D8 Recovery = 100%, EQD = 88%
Binseiie it
it rIT
“Qjﬁt Light gray fine grained sandstone |
N Rur ("ot interbedded with laminations of
3 Dergpu{ dark gray shalz becoming dark
g4}l gray shale & 45'
¢ i|]| Recovery = 1003, RQD = 103
1//4 Light gray fine grained sandstone
17 )/l interbedded with thin laminations
§0-01 run ;;wyg of dark gray shale
4 | DB 3'3ﬁ Recovery = 953,  RQD = 50% , |
of | il ;

(Contd. on Sﬁeet 2) lSKﬁl.)u-c;f\ . :'
FI(:-L(RL K =t L. {_—,
LoG of BeRanG DSS ~72¢
(SHEET | oF Q)

i i

I TRANIT U AT SR LRl



f‘ .

f LOG OF BORING NUMBER

” - { 1 )
K Commonvicalth Edlson Co. 0$5-70 .Lontd. )
T 3 T ARCHITECT-CNGINEER
¥ Powe
Eh Braldvood r Station Sargent & Lundy, tnnineers
.!':" Braldwood, 111inols -O- ::::I'""c-:to COMPRESSIVE STRENGTH
. 1 i 3 . s
m— :"'Ai poe - -
I';\ PLARTIC waATER [WI-TEE )
Q)i LT % CONTENY %o LAIMIT Y
. . . = mm
A A DESCR'PTION OF MATERIAL B, o
% * R 10 20 0 409 0
(“‘ 9 tk\ —— g = med
. -" ng
b3y -f?._ o SYANDARD
;h‘l_/ SURFACE ELEVATION g FENETRATION BLOWS FT,
h*: " 10 20 10 40 $0
< A (Contd. from Sheet 1) ‘ i ;
J' : _./4 : ‘
i o G al
% . it | )
% ST 3
y ":J st gray fine qrained sandstone !
o Py Srbedded with thin laminations ‘
s , ..---q:"" dark gray shale
.i- 3“'“‘"_:1 Recovery = 100%, RQD = 51%
| ';"
o] lhgdd -
’ —— b
q et End-of Boring #Caljbrated Penstrecmeter
\-4\ \ L}
.". B .““ﬁ?:
i o |
™ -
S B
Y m—
f‘}.——-
WIS e Casing used: 29' of X
12" of 4"
|
!ul.TﬂtTwu.nnon Lll!'i-I’..\..'.":::"’HOIIﬂA'- .co:u-v ““::_._',-_:::_'E% (:::‘R .'.‘: i 3 C:\ - F': 3 '.\\
wL WS on WD | DORING STARTED 3-2-73 RTeuURE Q":; 2.5~
wL scRSurface ACR | DORING COMPLETED 3-2-73 Lo COF RoRins D3s~70
RIG 12A FOREMAN (B (g MEET 2 ofF
'



