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NIAGARAMOHAWKPOWER CORPORATION/300 ERIE BOULEVARDWEST, SYRACUSE, N.Y. 13202/TELEPHONE (315) 474-1511

September 5, 1984
(NMP2L 0149)

Mr. A. Schwencer, Chief
Licensing Branch No. 2
U.S. Nuclear Regulatory Commission
Washington, OC 20555

Re: Nine Mile Point Unit 2
Docket No. 50-410

Oear Mr. Schwencer:

Enclosed for your use and information are the Nine Mile Point Unit 2
responses to the Nuclear Regulatory Commission's Safety Evaluation Report open
items. This information has been previously discussed with your staff and is
submitted to aid your review of the Unit 2 license application for the
resolution of these open items. This information includes Safety Evaluation
Report open items 3b, 4, 18, 51-9, 72c, 79, 93, 94, 99, 109, 123, 124, 125,
162, 430 .2, 430.3, 430.58, 430.87, 430 .97, 430. 100, 430.105 .

The enclosed will be included in the next Final Safety Analysis Report
Amendment.

Very truly yours,

NLR:ja
Enclosur e
xc: Project File (2)

C. V. Mang
Vice President

Nuclear Engineering & Licensing

8409070026 840905PDR @DOCK 05000410
PDR
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

Niagara Mohawk Power Corporation )

(Nine Mile Point Unit 2) )

Docket No. 50-410

AFFIDAVIT

C. V. Mangan, being duly sworn, states that he is Vice President of Niagara
Mohawk Power Corporation; that he is authorized on the part of said
Corporation to sign and file with the Nuclear. Regulatory Commission the
documents attached hereto; and that all such documents are true and correct to
the best of his knowledge, information and belief.

Subscribed and sworn to before me, a Notary Publi in and for the State of New
York and County of 0 a , this day of ynhu, 1984.

Notary Public in and for
a. County, New York

My Commiss'ion expires:
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Nine Mile Point Unit 2 FSAR

QUESTEON F241.18 (SRP 2.5.5)

The PMP-flood control berm at the project site is a safety-
related structure but the FSAR does not present details
except for a location plan. Provide detailed information on
this structure in accordance with R.G. 1.70 and SRP 2.5.5 to
enable a safety evaluation by the staff.
RESPONSE

The design of the PMP-.flood control berm is described in
Section 2.5.-6,.

1.10

1.12
1.13
1.15
1.16
1.17

1.19

1.22

Amendment QGR F241.18-1

ch12177 fqr14t
<~~go700B l
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Nine Mile Point Unit 2 FSAR

a manner that the horizontal flukes are located inward and
adjacent flukes are touching.

1.11
1.12

2.5.5.4.3 Post-Construction Considerations 1.14

An inspection and surveillance program for the completed
revetment will be in effect to detect any changes in revet-
ment crest elevation or cross section. If changes in excess
of established criteria are detected, remedial measures will
be taken.

1.15
1.17
1.19
1.20

2.5.6 Flood Control Berm

2.5.6.1 General

1.22

1.23

The purpose of the flood control berm (FCB) is to protect
the plant complex during the probable maximum

precipitation'PMP)flood flows. The severe storm conditions under which
the FCB is designed to function are. discussed in detail in
Section 2.4.2.3.3. The FCB consists of four separate but
adjoining embankments as shown on, Fig. 2.5-154. The seg-
ments of the berm will be referred to in this section as the
east berm, west berm, southeast berm, and lake road berm.
This alignment serves to route flood flows to Lake Ontario
around the plant perimeter.. The berm is constructed of
Category I structural fill (Section 2.5.4.5.2),,and heights
range from approximately 2 ft to 15 ft. The foundation
materials vary from hard glacial till to recently placed
construction fill. Side slopes are 2H, where
H = horizontal,; 1V, where . V = vertical. Grass cover is
.provided for erosion protection.

1.24
1.26
1.27
1'. 28
1.29
1.30

1.31
1.32
1.33
1.34
1.35

1.36
l.. 37

2.5.6.2 Exploration 1. 45

General exploration of geologic conditions at Unit 2 is
discussed in detail in Section 2.5.4.3. Additional ex-
ploration of subsurface conditions along the alignment of
the FCB was conducted in 1983. The purpose of this program
was to determine the dimensions, characteristics, and en-
gineering parameters of the various earth and rock strata
which comprise the berm foundation. The exploration
proceeded in stages consisting of field explorations and
laboratory tests as outlined below:

1.46
1.48

1.49
1.50

1.51

'Amendment 2.5-194

psi-12177-1 08/30/84



8



Nine Mile Point Unit 2 FSAR

2.

Field Explorations

a. Test borings and undisturbed block samples.

b. Groundwater observations.

c. Percolation tests.

Laboratory Tests

1.54

1.$ 6

1.57

1.58

2.4

a. Direct shear tests.
b. Static triaxial compression tests.

2.6

2.7

c. Permeability tests. i 2.8

d. Consolidation tests. 2.9

e. Particle size analysis.

f. Compaction tests.
2.5.6.2,1 Field Exploration Program

Test Borin s and Undisturbed Block Sam~les

2.11

2.12

2.15

2 '6
Twenty-eight Nx borings were drilled along the alignment of
the berm, the locations of which are shown on Fig. 2.5-155.
These borings range in depth from 4.5 ft to 27 ft and were
dry.'lied under continuous observation utilizing
truck-mounted, rotary-core drilling equipment. Soil samples
were recovered throughout the overburden strata by means of
a standard split spoon sampler. These samples were taken by
standard penetration test procedures. All borings were
drilled to refusal on rock with approximately 2 ft of rock
coring. Detailed boring log descriptions of encountered
soil and rock are presented on Fig. 2.5-158 through 2.5-185.
The soils were classified in accordance with the Unified
Soil Classification system.

2.17
2.19
2.20
2.21
2.22

2.23
2.24

2.25
2.26
2.27

Two 9 in x 9 in x 9 in undisturbed block samples were taken
for consolidation, direct shear, and triaxial compression
tests (Section 2.5.6.2.2). The locations of these block
samples are shown on Fig. 2. 5-155. = A detailed illustration
of the soil samples is shown on Fig. 2.5-156.

2.28
2.29
2.30
2.31

Amendment 2.5-194a
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Nine. Mile Point Unit 2 FSAR

Groundwater Observations 2.33

The groundwater table in the main plant area has been
defined by water levels measured in previous exploratory
box'ings and piezometers (Section 2.5.4.6.5). 'To further as-
sess hydraulic heads and, in particular, in the plant outer
areas where the FCB is located, six standpipe-type
piezometers were installed in various boreholes. The
location of these piezometers is shown on Fig. 2.5-155.
Water levels vere measured by means of an electronic recor-
der and. are shown graphically with respect to time on
Fig. 2.5-157. The average seasonal vaxiation of the ground-
water table observed during the 1983-1984 monitoxing period
was about 2 ft. This compares favorably with the vaxiation
reported for earlier piezometers.

Percolation Tests

2.34
2.35
2.37

2.38
2.39

2.40
2.41

.2 '2
2.43
2.44

2.46

A total of 15 field percolation tests was performed in
various boreholes throughout the site in order to obtain es-
timates of the permeability of the foundation soils. The
test locations are shown on Figure 2.5-155. These tests
were of the falling head type and were performed on all soil
zones which comprise the foundation of the FCB
(Section 2.5 ' '. 1). The permeability of the materials in
the test sections was determined in accordance with the fol-
lowing

formula'.47
2.48
2.50
2.51

2.52
2.53
2.54

2H -LK=~4 einh ~ loge~-loge
2Lh r 2H -L

e 2

2H H — LH

2H H — LH
1 2

Where: 2. 57

Average permeability of the test section, 3.1

ft/s 3.3

Length of test section, ft 3.5

Inside radius of drop pipe, ft
Effective radius of test section, ft

3.7

3.9

Loge

Amendment

Time intervals (t,-to, t2-t> ), sec

Inverse hyperbolic sine

Natural logarithm
2.5-194b

3. 11

3. 1'3

3.15

psi-12177-1 08/30/84





Nine Mile Point Unit 2 FSAR

H = Height of water column from bottom of test 3. 17

interval to water surface in standpipe, ft 3.19

(H< Hg Hp heights at time of measurement

t~, t<, tz, etc)

The resulting .permeability ranges for each zone are
presented in Table 2.5-45.

3.21

3.23

3.26

Soil Strati ra h

Longitudinal profiles depicting the subsurface
stratification are shown on Fig. 2.5-186 through 2.5-189.
These indicate that the natural subsurface stratification at
the site is generally as follows:

3.28

3.29

3.31

1. Granular soils (construction fill).
2 ~ Organic soils.
3. Lacustrine deposits.

4. Glacial
till'.

Sandstone bedrock.

3.33

3.34

3.35

3. 36.

3.37

The granular soils were encountered throughout the in-
vestigation and display a wide range of gradation and
composition. Based on boring log descriptions and gradation
tests (Fig. 2.5-200), this material- is described as compact
to very dense, silty sand to sandy silt with intermittent
gravel-size zones (SM-GM).

The- lacustrine soils are glacially related sand/silt. to
silty clay deposits that cover certain portions of the site.
They are predominantly grayish in color and vary from 1 ft
to 3jft in thickness. Based on boring log descriptions and
grad)ation tests (Figure 2.5-200), this material varies from
dense, fine sand with'silt to stiff, silty clay (ML-CL).

I

Organic soil along the FCB alignment are described as soft
to stiff bu ed topsoils containing varying amounts of peaty
materials. These soils are pocketed and lenticular and
generally very dark gray to black. The plasticit~ range is
slight to

moderately

3.39
3.40
3.41
3.42
3.43

3.4
3. 45
3. 46
3.47
3.48

3.4
3.5
3.5
3.52

Below the organic and lacustrine deposits and generally
throughout the site, there is a very dense glacial till 3.53

3.54

Amendment 2.5-194c
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Nine Mile Point Unit 2 FSAR

layer comprised of a heterogeneous mixture of gravel, sand,silt, and clay. The thickness of this layer varies from
0 ft to 20 ft. Based on boring log descriptions and five
gradation tests (Fig. 2.5-200), glacial till is classified
as silty sand to slightly plastic silt with varying amounts
of clay with occasional cobbles and boulders.

*

The Oswego sandstone bedrock is found between el 246 ft and
265 ft. The top of rock is deepest at the southernmost end
of the east berm and highest at the southernmost end of the
southeast berm.

2.5.6.2.2 Laboratory Testing Program

3.55
3.56
3.57
3.58

4.1
4.2
4.3

4.5

Th4 purpose of the laboratory testing program was to deter-
mine index, mechanical, and strength properties of the foun-
dation and embankment materials of the FCB. The types of
tests performed were as follows:

4.6
4.8
4.9

1. ,Embankment Materials
n

a. Gradation.

b. " Compaction.

c. Permeability.
d. Triaxial compression.

2. Foundation Materials

a. Gradation.

b. Triaxial compression.

c. Direct shear.

d. Consolidation.

The results of these tests are described in the following
sections.

Embankment Material Laborato~r Tests

Embankment materials are comprised of .Category I structuralfill. Bag samples from three separate borrow pits, i.e.,
Whelsky, Keller, and Meany., were obtained in order to deter-
mine their viability as potential sources.

4.11

4.13

4.14

4.15

4.16

4.18

4.20

4.21

4.22

4.23

4.25

4.27

4.28
4.30

,. 4.31

Amendment 2 .'5-194d
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Nine Nile Point 'Unit 2 FSAR

Gradation Tests A number of samples from each pit were
tested for particle range distribution. These tests were
performed in accordance with Appendix V'~e~'. These
materials are classified as a well-graded sandy gravel or
gravelly sand (GW-SW) with few or no fines (ASTM D-2487) .

Gradation curves illustrating the results of the particle
size analyses are shown on Fig. 2.5-190.

4. 32
4.33
4.34

4.35
4.36

Com action Tests A total of five compaction tests were per-
formed of representative samples of structural fillobtained
from the three potential borrow sources. These tests were
performed in accordance with ASTM D-1557, Method D. The
results of the compaction tests are graphically illustrated
on Fig. 2.5-191 through 2.5-193 and are summarized below:

4.37
4.38
4.39
4.40

4.41

Potential Borrow Sources
Maximum Dry Optimum Water 4.44

4.45

Whelsky — northern pit
(sample No. 1)

Keller — northern pit
(sample No. 2)

Keller -. northern pit
(sample No. 3)

Meany (sample No.')
Meany (sample No. 5)

137. 7

134. 1

135.9
136.5
135.4

7.3

7.7

7.9
7.8
7.6

4.47

4.4

4.5
4.5

. 4.5
4.5

The minimum and maximum dry densities for the potential bor-
row materials were determined by vibratory table method in
accordance with ASTM D-2049. A summary of the test results
is as follows:

4.S

5.2

Potential Borrow Sources
Maximum Dry Minimum Dry 5.5

5.6

Whelsky - northern pit
{sample No. 1)

Keller — northern pit
(sample No. 2)

Keller - northern pit
( sample No. 3 )

Meany (sample No. 4)

135. 9

134. 5

132. 9
132. 9

117.0

115.6

114. 3
110. 3

5.8
5.9
5.10
5.11
5.12
5.14
5.15

Triaxial Com ression Tests A number of static,
consolidated, undrained triaxial compression tests were per-
formed on compacted samples from each borrow pit. These
tests were performed in accordance with Appendix

X'hematerial properties of each specimen are presented in
Table 2.5-46. The results of strength tests for each pit
are shown on Fig. 2.5-194 through 2.5-196. The results of

5.18
5.19
5.20

5.21
5.22
5.23

Amendment 2.5-194e
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Nine Mile Point Unit 2 FSAR

these tests are summarized below:

Potential
Borrow Sources

Whelsky
Keller
Meany

Average~c'f
0
0
0

Average
de ree

40
42
40

5.25
5.26

5.28
5.29
5.30

Permeabilit Test's A number of constant head permeability
tests were performed on samples of compacted, .structuralfill. These -tests were performed in accordance with
Appendix VEI'''. - Samples were compacted -to at least
90 percent of the maximum dry density obtained in modified
proctor tests. Results showing total flow versus time are
presented for'ach of the borrow sources on Fig. 2.5-197
through 2.5-199. The range of calculated permeabilities for
each borrow pit based on the test results is presented
below:

5.33
5.34
5.35
5.36

5.37
5.38
5.39

Potential
Borrow Sources Ran e of Permeabilit k cm sec

5. 42
5. 43

Whelsky — northern 6.7 x 10'" to 4.7 x 10
Keller — northern 6.7 x 10 ~ to 4.5 x 10
Meany 1.4 x 10 " to 2.9 x 10

D~esi n Criteria Based. on the above test results, the fol-
lowing parameters of structural fillwere used for design
purposes:

5. 45
5.46
5.47

5.51
5. 52

1. The effective internal friction angle, yf' 40

3. The total unit weight, gm = 130 pcf.
3. The permeability, .k = 7 x 10 ~ 'cm/sec.

S.S4

5.55

5.56

Foundation Material Laborator Tests 6.1

Foundation materials consist of 'natural and construction

Section 2.5.6.2.1. Split spoon samples recovered throughout
the overburden strata were subjected to gradation tests.
Representative, undisturbed block samples were also obtained
and tested under triaxial shear, direct shear, and con-
solidation conditions.

6.2
6.4

. 6.5

6.6
6.7

Gradation Tests A number of selected soil samples from the
boring program were tested to determine their corresponding
grain size distribution. These tests were performed in ac.—

6.8
6.9
6.10

Amendment 2.5-194f
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Nine Mile Point Unit 2 FSAR

cordance with Appendix V'~ '. Gradation curves illus-
trating the results of the particle size analyses are shown
on Fig. 2.5-200.

6.11

Atterberg limits tests were also performed for organic silt
and lacustrine deposits in accordance with
Appendix III'. The test results are summarized in
Table 2.5-47.

Consolidation Tests Undisturbed samples of organic silt and
lacustrine deposits were subjected to consolidation testa.

", These tests - were performed in accordance with
Appendix VIII'. Typical results of consolidation tests
are shown on Fig. 2.5-201.

6.12

6.14

6 '5
6 '6
6.17
6.18

The test results indicate that organic silt and lacustrine
deposits are highly overconsolidated. The overconsolidation
ratio ranges from 5 to 6.

6. 19
6.20

Direct Shear Tests 6 '2
Drained direct shear tests were performed on a selected
lacustrine deposit -'sample in accordance with
Appendix X' '. A summary of the test results is shown on
Fig. 2 '-202. The test results indicate that the effective
internal friction angle, gf', is 22.6 deg and the effective
cohesion, c', is 350 psf. S

6.23
6.24
6.26
6 '7
6.28

Triaxial Compression Tests

A number of static, consolidated, undrained triaxial com-
pression tests were performed on representative undisturbed
samples of organic silt and lacustrine deposits. These
tests were performed in accordance with Appendix

X'hematerial properties of these soils are shown in
Table 2.5-48. The results of strength tests are presented
on Fig. 2.5-203 through 2.5-205. Test results are sum-
marized as follows:

6.30

6.31
6.33
6.34

6.35
6.36
6.37

Soil T e

Organic silt
Silty clay
Silty clay

Effective
Cohesion,

c'86

543
182

sf
Effective
Angle of Internal
Friction g'e

31.5
23.0
28.6

6.40
6.41
6.42

6.44
6.45
6.46

Amendment 2.5-194g
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Nine. Mile Point Unit 2 FSAR

Desi n Criteria 6.51

Based on test results discussed in previous sections, the
following values of soil parametexs were adopted for design
purposes:

6.52
6.54

Moist unit weight, $ ~
Organic silt, pcf
Silty clay, pcf

Saturated unit weight, g>Organic .silt, pcf
Silty clay, pcf

Cohesion,
c'rganic silt, psf

Silty clay,.psf
Angle of intexnal friction,

Organic silt,, deg
Silty clay, deg

98
124

103
125

580
180

31
28

6.58
7.1
7.2

7.6
7.7
7.8

7. 12
7.13
7 '4
7.18
7.19
7.20

2. 5. 6 ~ 3 Foundation and Abutment Treatment

The foundation for the FCB consists of those soil zones
which meet permeability and stability requixements. No
grouting or dental work is required.

7.26

7.27
7.29

To provide an effective barrier against seepage, any soil
zones possessing high permeability are excavated to a depth
at least 1 ft below the bottom of the previous layer.
Depending on geometry considexations, two types of foun-
dations are used: cutoff trenches .or level spxead
foundations.

A typical section for a level spread foundation is shown on
Fig. 2.5-206. Subgrade treatment fox this type of foun-
dation is accomplished by'bringing the existing topography
along the berm alignment to design lines and grades. Any
stump holes, cavities,- or depressions are broken down,
flattened, and then scarified. Proofrolling is then per-
formed on the foundation materials to eliminate the
possibility of loose zones which could cause differential
settlement cracks in the embankment. This proofrolling con-
sists of compacting the soil materials by twice the number
of passes normally required. After this phase of foundation
preparation, thorough and systematic inspections are made of
the resulting surfaces to determine whether there exists any
zones of excessive. rutting, settlement, or other

ir-'egularitiesthat require further corrective measures. All

7.30
7.31

7.32
7.33

7.34
7.35
7.36
7.37

7.38

7.40
.7. 41
7. 42
7.43
7.44

7.45
7.46

Amendment 2.5-194h
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Nine Mile Point Unit 2 FSAR

unsuitable zones are removed and replaced with compacted
structural fiLl (see Direct Shear Tests under
Section 2.5 '.2.2).
A typical section for a cutoff trench foundation is shown on
Fig. 2.5-206. Subgrade treatment for this type of foun-
dation consisted of stripping the existing topography and
excavating to the design lines and grades of the cutoff
trench. The slopes and bottom of the cutoff trench are
scarified and then'ompacted by twice the number of passes
normally. required. The remainder of the foundation
preparation is performed in the same manner as for level
spread foundations.

7. 47

7.48
7.49
7.50

7.51
7.52
7.53

Abutments exist for the
~
east, southeast, and lake road

berms. For the east berm, the abutment is the concrete mat
of a construction warehouse; therefore, no abutment treat-
ment is required. For the southeast and lake road berms,
the compacted'embankment is placed on the existing lake road
slope along the longitudinal axis. A typical section of
this placement is shown on Fig. 2.5-207. Abutment treatment
for this section consisted of providing an additional 4-ft
layer of structural fillagainst the lake road slope.

7.54
7.55
7.56
7.57
7.58
8.1
8.2
8 '

2.5.6.3.1 Liquefaction Potential 8.5

As discussed in Sections 2.4.13.2 and 2.4.13.5, the normal
groundwater table at the plant area is conservatively as-
sumed at el 255 ft for design purposes. Since rock grade at
boring locations BB-1, BB-2, BB-6 through BB-9, BB-19,
BB-20, BB-22, and BB-23 (see Test Borin s and Undisturbed
Block Sam les under Section 2.5.6.2.1) is below the normal
groundwater table, the soils at these locations were
evaluated against liquefaction potential during the SSE
(Section 2.5.2.6) in accordance with the method presented by
Seed and Edriss'~8~'

8.6
8.8
8.9
8.10

8.11
8.12
8.13

The steps used to determine liquefaction potential at each '.14
boring location are as follows:

'Calculate both total and effective vertical over-
burden pressures at a depth below the normal
groundwater table.

8.16

2. Find the stress reduction coefficient, $d'.17
3. Compute

Where:

( ~(average/~'v) = 0.65 (>v)(4-) lg
0'v

(247) 8 18

8.20
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4

~\average = 0.0975 rd (o')
T' 6

Find ( +average/0'v) based
N-values<zssi

8.22

on blow counts, 8.25

5.* Apply correction factor of 1.32' 'o the value
in Step 4. If the corrected value of

~ (+average/~~v) in Step 4 is greater than the cal-
culated value in Step 3, liquefaction will not
occur.

There were no adjustments made to the measured blow counts
(N-values) for overburden pressures since the maximum over-
burden( pressure in these 'orings does not exceed
1 ton/sq ft.

8. 26
8.27
8.28

8.30
8.31

The results of the analysis indicate that there is no poten-tial for liquefaction during the SSE along the flood control
berm. The analysis summary .for each boring location is
presented in Table 2.5-49. The N-value profiles at these
boring locations are shown on Fig. 2.5-208.

2 '.6.4 Embankment

2.5.6.4.1 General Features

Typical ,sections for each berm segment are shown on
Fig. 2.5-209. These sections illustrate berm features such
as height, slope, zoning, and location and usage of
materials in the embankment.

/

2.5.6.4.2 Compaction and Placement Control of StructuralFill

8.32
8.33
8.34
8.35

8.37

8.38

8.39
8. 41
8. 42

8.45
8.46

Compaction of the berm foundation is discussed in
Section 2.5.6.3. Compaction of embankment backfill consists
of a minimum of four passes of suitable compaction
equipment. All granular materials are placed in horizontal
loose lifts having loose lift thicknesses not exceeding
12 in for heavy vibrating compactors and 6 in for
walk-behind vibrating compactors. For portions of the berm
not accessible to rollers, loose lift thicknesses do not ex-
.ceed 4 in. Satisfactory compaction resulted in a soil dry
density of not less than 95 percent of the maximum dry den-

Tests under Section 2.5.6.2.2). Moisture control was such
that the resulting moisture content* was plus or minus
3 percent of the optimum moisture content. The in-place
density of the structural fill is measured by the sand cone

8. 49
8.51

8.52
8.53

S.54

8.55
8.56
8.57
8.58

9.2
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method and/or a nuclear testing device. A systematic pro-
gram of testing, inspection, and documentation is im-
plemented during the backfill operations. This 'quality "con-
trol program is summarized in Table 2.5-50.

9.3

9.4

Partial fill surfaces are protected during periods of wet
weather by crowning and rolling to smooth a partial fill
surface as protection against excessive absorption of
moisture and to .facilitate runoff. Upon resumption of
operations, all materials which are excessively soft are
removed and stockpiled for use after the material has dried
to acceptable limits.

9.5
9.6
9.7
9.8

9.9

2.5.6.4.3 Slope Protection 9.11

Slope protection for the FCB consists of properly cultivated
grass to prevent erosion from surface runoff during
rainstorms. This should eliminate the development of
erosion gullies on the upstream and downstream sides and at
changes in embankment slope. Due to the fact that the berm
is not exposed to a large reservoir, except during the flood
event, wave protection is not considered.

9. 12
9. 13
9.15
9.16
9.17

9.18

Seed and mulch was distributed on all embankment slopes.
Lime and fertilizer was applied by use of a hydroseeder as
follows:

9. 19
9.20

Fertilizer (15-15-15) 300 to 400 lb/acre
Lime 4 ton/acre

The seed was watered at a frequency and duration to ensure
its establishment. Weather conditions at the site provide
an environment favorable to continued growth of grass cover.

9.22
9.23

9.26
9 ."'27

9.28

2.5.6.4 Slope Stability 9.30

The slopes of the FCB were designed to be stable under a
combination of environmental conditions. The following
cases were considered for each segment -of the berm:

9.31
9.34

Case 1
Case 2

Case 3
Case 4-

Water level at el 255 ft (normal case).
Maximum water level during 25-yr rainstorm and
SSE (0.15 g).
Maximum water level during PMF.
Maximum water level during 'one-half PMF and OBE
(0.075 g).

9.36
9.37
9.38
9.39
9.40
9.41

During the 25-yr rainstorm, rainfall will be contained in
ditches and culverts of the site drainage system.
Therefore, Case 2 is simply the combination of normal

9.44

9.45
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groundwater at el 255 ft and SSE. In this analysis, the
maximum water level during PMF was based on Hydromet Report
Nos. 51 and 52. The maximum 'water level during PMF used in
Case 4 was based on at least one-half the PMF water level in
Hydromet Report Nos. 51 and 52. This is considered to be
conservative.

9.46
9.47
9.48
9.49
9.50

Static and pseudostatic stability analyses were conducted
for each of the above cases using an ICETRAN computer pro-
gram {Section 2.5':5.2). Shear strength testing was per-
formed to determine design parameters. Results of this
tooting aro discusric:d in Soction 2.5.6.?.2. e~
The static stability of the FCB was analyzed b Bishop'
Method. The critical section of each particular berm seg-
ment was considered.. The preceding four cases applied to
these sections, and the resulting factors of safety were
determined. The results - are summarized 'n Fig. 2.5-210
through 2.5-212. As shown on these figures, the .minimum
factors of safety are 1.48, 1.31, 1.03, and 1.05 for Cases 1
through 4, respectively. Therefore, the FCB is stable under
the design environmental loadings.

9.51
9.52
9.53
9.54

9.55
9.56
9.57

9.58
10.1
10.2
10.3

2.5.6.5 Seepage Control.

The seepage parameters used in the design of the FCB are
discussed in exploration and 'testing sections
{Section 2.5.6.2). The allowable seepage rate through the
FCB during the PMP flood is 10 cfs, which is discussed in
detail in Section 2.4.2.3.3. Seepage control consists of
strict maintenance of density criteria for the structuralfill in the embankment . {Section 2.5.6.4.3). No other
special construction requirements, or seepage control
features are included in the design of the FCB. Total
seepage along the individual berm segments is not expected
to exceed 7 cfs; therefore, .the FCB is suitably designed
against excess seepage during the PMP flood flow.

10.5

10. 6"
10.7
10.9
10.10
10.11

10.13

10. 14

10. 15
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SHEETS OF~
NMP2 PMP F'LOOD CONTROL BERM QQJRI. 12177

COORDINATES 1 283 663 693 548 039 M8 QtOIP ELEVgg 261 0

INCLINATION VERTICAL IEARINC N/A INSPECTOR D. ISLER

DATE: START/FINISH 12/M82 / 12/2/'82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC CROUHDWATER DEPTH/DATE H/A / DRILL 'RID TYPE CHE-75

DEPTH TO QEDROCK TOTAL DEPTH DRILLED tO 0

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOII., SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR NSTRLIQEHTATIOH 1 PIEZOMETER ISTAND PIPE TYPE)

COMMENTS 3'ASING LEF T IN HOLE FOR TREMIE CROUTIWG..LATER.

r
EATA Lsl
Q. L
<I
HT

Id EEA 4I
G. ETT

'C D
TTT X

ag
IL4
l77 Q

'D
gg
O

Og SAMPLE DESCRIPTION

5 17-14
CS"I

14-ft-9
I4"I

31 SM

20

FILL: SILTY SAND - WIDELY GRADED, 31s GRAVEL TO 0.7" MAXIMUM,
COARSE TO FINE SAND, 27s NONPLASTIC TO SLIGHTLY PLASTIC
FINES, COMPACT TO VERY DENSE, DRY TO MOIST, OLIVE BROWN;

'RECOMPACTED TILL.

15-13-21
14"I 34

HX
OR

19-34-31
I10''I

%-29 42
ld'I

~ ~

REC-f-5"

71 5M

SS

TILL: SILTY SANO WIDELY GRADED, 25-2QR GRAVEL TO 0.5" MAXIMUM,
COARSE TO FINE SAHD, 25-28+ HOHPLASTIC TO SLIGHTLY PLASTIC
FIHES, VERY DENSE, MOIST, OLIVE BROWN MOTTLED WITH GREY.

BEDROCK: SANDSTONE LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK
BEDDED> SLIGHTLY 'WEA IHERED TO FRESH) HARD FIHE GRAINED

BOTTOM OF HOLE: 10'"

Ei)

I
CD

CD

4J

IAJ

1. OATUK IS KEAH SEA LEVEL
2. W CROVHD WATER LEVEL
3. BLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTANCE 5HOWN USING
140 LB. HAMLIER FALLING 30".
0 INDICATES USE OF 300 LB.
HAMMER. I ) INCHES Df
SAMPLE RECOVERY.

4. 76 ROCK CORE RECOVERY//
ROCK DUALITY DESIGHATIOH.

5. STD. PEHETRATIOH
RESISTANCE BLOWS77FT.

6. UNIFIED SOIL CLASSIFICATIOH
SYSTEM.

2.5-1CP g

BORING LOG NO. 88 —2
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%%ET~ OF

PROJECT NMP2 PMP FLOOD CONTROL BERM J.OAR. T2iV7

COORDINATES 1 2S3 6S6.230 548 O56.9I5 CROtM) ELEV,lQ 250.5

INCLINATION VERTICAL gEAR~C INSPECTOR D. ISLER

D TE: START/FINISH 12i3id2 AF 12/'3id2 COllTRACTORgyRg LER ~ARREN CEORCEiFARRELL

STATIC DRDDkDWATER DEPTH/DATE k/A / DRILL RIC TYPE

DEPTH TO IEDROCK TOTAL DEPTH MILLED 7 O

METHODS:

DRILLINC SOIL ROLLER BIT

SAMPLING SOlL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPEClAl. TESTINItP OR lNSTRWIENTATON 1 PERCOLATION TEST

CQQMENTS SHALLOW DEPTH AND TILL OR FILL ilATERIAL INDICATES ROOST CONDITIONS-FOR.~'

Q Q

Cl
DT

W EE4W
Q D)

TTT R

gW

O. <
DT Q

D
ETD

ED

Og
TIT

SAMPLE DESCRIPTION

GP FILL: CRUSHED STDNE —POORLY ORADED, DENSE, DRY~,GREY.

2-
5 142 ML TII.L: SANDY SILT - NONPLASTIC, b i%i ORAVEL TO D.S" VAK., 40~24

CDARSE TO FINE SAHD, VERY DENSE, DAMP, OLIVE BROWN.

NX
OR c-r-Tr SS

bEDROCK: SAHOSTOHE LIGHT GREENISH GRAY, CLOSELY WONTED, THICK
BEDDEDE FRESHE HARDi FINE GRAINED

BOTTOM OF HOLE:
7''I

C4T

lg

L DATUM IS MEAN SEA LEVEL
'2. + GROUND WATER LEVEL
S. BLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTAHCE SHOWN USING
140 LB. HAMMER FALLING 50".
4 INDICATES USE OF 300 LB.
HAMMER. I ) INCHES OF
SAMPLE RECOVERY.

4. TCROCK CORE RECOVERYI/
ROCK DUALITY DESIGNATIOH.

5. STD. PEHETRATIOH
RESISTAHCE BLOWS/FT.

6. UNIFIED SOIL CLASSIFICATIOH
SYSTEM.

FIGURE 2.5- Ikg

BORING LOG -NO. SS-3
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NINE MlLE POlNT — UNIT 2
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PROSPECT NQP2 PMP FLOOD CONTROL BERM J.O.NO.

COORQygL>ES 1 283 526.425 548 046.175 CRQPR ELEY.IQ 258.9

eoRING Ho. m.m
ET@ET I DF~

INCLINATION YERTICAL IEARING N/A INSPECTOR D. ISLER

DATE: START/FNiSH 12/3/82 / 12/3/82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC CRDURDWATER DEPTN/DATE R/* / DRILL RID TYPE

DEPTH TO IEDROCK TOTAL DEPTH DRILLED 4'-6"

hKTHODS:

DRILLWG SOIL

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION 2 PERCOLATION TESTS

COIJIIIENTS NO PIEZOMETER DUE TO SHALLOW DEPTH TO TOP OF ROCK.

EIJ
M lal
G. A

IJT

TAJ EE

D. EE)

I/J 2

IA

~ JAJ

I
O. &
WT>

~O
EJ JET

EE)
'DCJT

SAMPLE DESCRIPTION

5 1
5-TI;II

t15' 22 SM
TILL: SILTY SAND — WIDELY GRADED, 20-50< GRAVEL, COARSE TO FINE

SAND. 25-55> NONPLASTIC FINES. COMPACT, DRY, OLIVE BRDWN
MOTTLED WITH GREY.

NX
OR SS BEDROCK: SANDSTONE - LIGHT GREENISH GRAY, CLOSELY JOINTED. THICK

BEDDED, FRESH, HARD, FIHE GRAINED.

5 BOTTOM OF HOLE: O'-5"

1. DATIPM IS IIEAN SEA LEVEL
2. + GROVHD raTER LEVEL
5. BLors REDUIRED To DRlvE

2" O.D. SAMPLE SPOON 5 OR
DIST h NC E 5 HO W N USING
140 LB. HAMIIER FALLIHG 50".
0 INDICATES USE Of'00 LB,
HhlIMER. I ) INCHES OF
SAMPLE RECOVERY.

4. %ROCK CORE RECOVERY/
ROCK DUALITY DESIGNATION.

5. STDi PENETRATION
RESISTANCE BLOWS/F T.

4. UNIFIEO SOIL CLASSIFICATION
SYSTEM.

FIGURE 2.5-'</
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PyO~CT NhlP2 PLIP FLOOD CONTROL IENhl JPO.

eSCLeA TIOa VERTICAL eEAReC ~A OcSPCCTON O. ISLETS

MTE: ST ART/FN)SH 12/'5/I> /P '+/'>/'I2 CONTRACTOR/QRlLLEI ARREN CEORCE/'FARRELL

STATC DDDUHDWATED DEPTH/DATE H/A / DDILL DIC TYPE

DEPTH TO DEMDCH D k TOTAL DEPTH MILLED

CETiKNS:
DAILLNC SOIL ROLLER RT

SAQPLINC SOIL SPLIT SPOON

ORILLNC kOCK NX CORE BARREL

SPECIAL TESTNC OR NSTROQKNTATION 1 PERCOLATION TEST

COhSKNT S

4l
AW
~. O.

C I-

lal TEA 4I
O. ED

~oz

Zg
I
CL 4
OT+

CT

DOo~
~me

SAMPLE DESCRIPTION

5-8-%
II2 I

0 FILL: CRUSHED STONE.
lb SM FILL: SlLTY SAHD - WIDELY GRADED, 20-50~ GRAVEL, COARSE TO FIHK

SAND. 25-$ 5+ NOHPLAS'TIC FINES, COIIIPACT, DRY, OLIVE DROWN
BOTTLED WITH GREY: RECONPACTED TILL.

N-d-b
IQ"I

h-100

OL

14
CL/.
NL/
SP

10

bURIED TOPSOIL: ORGANIC SILTY CI.A'Y MODERATELY PLASTIC, SOFT
TO STIFF.IIOIST,VERY SARK GREY TO SLACK,PEATY.

LACIISTRIHK CLAY, SILT, ANO SANDC
SILTY CLAY, IIODKRATELY PLASTIC. d-IIID GRAVEL TO D.d IIAX.,
24-S2> COARSE TO FRIE.SARD RI5PERSED AHD IH SAHD AND SILT
LAMINAE AND LKNSE5, VERY STIFF""TD HARD, IlOIST, AI.TERNATE
RRDWH CLAY AND GRAY SILT AND SAHD LANKAK.

REC-r- SS WEDROCK SANDSTONE LIGHT CIIEKNISH GRAY ~ CLOSELY TNIKTEDJ THICK
REDDKDf FRESH~ HARD FINK GRAINED

QOTTCN OF HDLE: ~ '-0"

1. IATUN IS IKAK SEA LEVEL
2. + GROUND WATER LEVEL
5. SLOWS REOUIRED TO DRIVE

2" 0.0. SAMPLE SPOOk 6" OR
DISTANCE 5HOWH U5IHC
140 LB. HhhNKR FALLING 50".

X 0RCHCATKS USK Of'IO LII.
NAILER, l I INCHES OF
SAIIPLE RECOVERY.

X h. %ROCK CORK RECOVERY/
lOCK OVALITY DESICNATIOK.

5. STO. PERETRATIOH
RESISTANCE ll.OWS/FT.

6. UNIFIED SOIL CLASSIFICATION
5Y5TEN.

F IGURE 2.5-/&0

BORlNG LOG Na. BB-5

NAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 8



I



SHEET~ OF~
PROJfC'I HHP2 PHP FLOOD COIITROL DERH .AO2IO. 72177

~LINATION VERTICAL OEARINC N/A NSPECTOR D. ISLER

~ATE: START/FINISH <re/~ / r>/B2 CONTRACTOR/DRII.I.ER NARREN GEORGE/FARRELL

STATIC OROUHDWATER DEPTHlDATE H/A l DRILL RIC TYPE IHH-TA

7«PTH 70 REDROCK D 4 TOTAL DEPTH DRILLED TT -I

HETMOQS:

DRM.LING SOIL ROLLER BIT

SAQPLINC SOII. SPLIT SPOON

IÃLLINC ROCK NX CORE BARREL

jPKCIAI. TKSTINtF OR NSTRLIIIIENTATION 2 PERCOLATKN TESTS 1 PIE20hlETER ISTAM)PIPE TYPE)

COhlhC NT5

IAT
M lal
AO,
« I
LO

W IZA Id
CL TTT

«D
YO Z

Z TAT

I
EL. «
777 )

~Oo~
777

SAMPLE DESCRIPTION

14 31-,29 60I12''I

2 100/4 710Id")

FILL: CRUSHED STONE — POORLY GRADED, 2" MAX., VERY DENSE, DRY,
GREY.

5-77-
f7 I

13-55 15ll"l

0-34«5
IO"I

113

120

ML/

BURIED TOPSOIL: ORGANIC SILT —SLIGHTLY TO MODERATELY PLASTIC,
V RY STIFFM I 'TV RY ARK R Y T ACKP AT

S)LT. HONPLASTIC. 0-5< GRAVEL, 10-20< COARSE TO FINE SAND.
VERY DENSE ~ MOIST, ALTERHATING BROWN ANO GREY LAYERS CON-

INING SAND AMINA

TILL: SILTY GRAVEL — WIDELY GRADED, TO 2" MAX.,30-35< COARSE TO
FINE SAHO. 15-20K HOHPLASTIC FINES. VERY DEHSE, DAMP.BROWN.
IIIXED WITH SANDSTONE COBBLES BELOW 5'.

5 100/5.5 710

NK
OR

C~1'-7" SS
BEDROCKE SANDSTONE - LIGHT GREENISH GRA'Y, CLOSELY JOINTED, THICK

BEDDED, FRESH, HARD, FINE GRAINED.

BOTTOM OF HOLE: 11'-4H

1. I/TUN IS MEAN SEA LEVEL
2. W 54EOUKD WATER LEVEL
3. %.DWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6" OR
OtSTAHCE SHOWN USING
140 Lb. HAMllER FA!.LING 30".
0 NOICATES USE OF 300 LB.
HAMMER. I I INCHES DF
SAMPLE RECOVERY.

4. %ROCK COllE RECOVERY/
ROCK DUALITY DESIGHATIOH.

5. STD. PEHETRAT(OH
RESISTANCE BLOWS/FT.

I. UNIFIED SOIL CLASSIFICA'TION
SYSTEM.

FIGURE 2.5-/>9

BORING LOG NO. BB—6

NAGARA MOHASK POSER CORPORATION

NINE MtiE POlNT — UNIT 2
FOAL SAFETY ANALYSIS REPORT

FIGURE 9



It



SHEET I OP~PROSPECT NMP2 PMP FLOOD CONTROL BERM gO~. >2177

gOO~TES 1 282 587.4d2 547 939.273 ggggNP ELEy.IQ 286.0

INCLINATION VERTICAL IEARING N/A NSPECTOR

DATE: START/FNISH ~2/'7/'82 / ~2/'Bi82 CONTRACTOR jDRILLER WARREN GEORGE/FARRELL

STATIC CROUNDWATER DEPTH/DATE N/A / DRILL RIC TYPE CIIE 75

DEPTH TO IEDROCK 13 11 TOTAL DEPTH DRILLED 14 8

METHODS'RILLING
SOIL ROLLER BIT

SAMPLING SOII. SPLIT SPOON

DRII.LING ROCK NX CORE BARREL

SPECIAL TESTING OR NSTRUSIENTATION 3 PERCOLATION TESTS

COiNKNTS

4dA 4E
EL EL

Cl
LTE

usa4 LU
EL ETT

Vl X

H
ETE

O
Qg
EL )

SAMPLE DESCRIPTION

S 1
35-76-51

I12'> GP
FILL: CRUSHED STONE - POORLY CRADED, 6" AND LARGER, VERY DEHSE.

DRY, CRKY.

4" 15I')
So-e0,10

41-66-61
I12 I

FILL: SII.TY SAND WIDELY GRADED, 20-30s GRAVEL, COARSE TO FINE
SAHD, 25-35s NOHPLASTIC FINES. VERY DEHSE. MOIST. OLIVE
BROWN, COHTAIHIHG CIHDER AND PEAT FRAGMENTS; PREDOMIHAHTLY
RECOMPACTED TILL.

5 4 2-16-24
W"I 40

OIL: Nl IL LI HTLY TO MODERA LY Lh I
SOFT 'TO VERY STIFF, MOIST ~ VERY DARK GREY TO

5 5

5 6

N'X
Oll

6-11-11
l6"l 22

REC 1'-6"

//5 EO kt0

SPr
ML

LACUSTRIHE SAND AHD SILT:
SANO, UNIFORM. FINE. DEHSE, DAMP, BROWN(SH GREY, GRADING
DOWHWARD INTO SILT,NOHPLhSTIC,O-SI CRAVEL,1D 20+ FIHE 5AHD,
COMPACTP SATURATED, bROWNISH CREY.

T/LL: SILTY CRAVEL - WIDELY CR*DED, WITH COBBLES AND BOULDERS
TO BH MAX., 30-35's COARSE TO FIHE SAND, 15-20+ NOHPLASTIC
FINES. VERY DEHSE. liOIST, CREY; CRANITE FRAGMENTS NOTED.

SS
K: h H

BOTTOM Of'OLE: 14 6

Nl H hY ~ L I Y N ~ Hl K

1. DATUM IS ilEAN SEA LEVEL
2. +'ROUND WATER LEVEL
3. SLOWS REOUIRED TO DRIVE

2 O.D. SAMPLE SPOON 6 OR
DISTAHCE 5HOWN USINC
140 LB. HAMilER FALLIHC 30".
0 INDICATES USE OF 300 LB.
HAMMER. I I INCHE5 OF

Ci SAMPLE RECOVERY.
4. %ROCK CORK RECOVERY/

ROCK DUALITY DESIGNATION.
5. STD. PEHETRATIOH

RESISTANCE BLOWS//FT.
6. UHIFIED SOIL CLASSIf'ICATION

5'YSTEM,

FIGURE 2.5- /&

BORING LOG NO. BB-7

'IA"-ARA MOHAWK POSER CORPORATION

MlLE POINT —. UNIT 2
FIE~~L SAFETY ANALYSIS REPORT

'IGURE 10





SHEET I DF~PROSPECT NMP2 PMP FLOOD CONTROL BERM *aHO. 1217

COOR~TES 1 282 360.516 547 938.061 CRENA+ ELEV,ID 267.8

INCLINATION VERTICAL IEARIQC N/A IIISPECTOR D. ISLER

DATE: START/FINISH 12/8/82 r 12i9/82 CONTRACTPRrDRILLER WARREN GEORGE/FARRELL

STATIC DRDURDWATER DEPTH/DATE H<A 1 DRILL RID TYPE

DEPTH TO BEDROCK 20 8 TOTAL DEPTH DRILLED

METHODS:

DRILLNC SOIL ROLLER BIT

. SAldPLNG SOII. SPLIT SPOON

DRILLINC ROCK NX CORE BARREL

SPECIAL TESTING OR IIISTRNIENTATIOII 2 PERCOLATION TESTS 1 PIEZOMETER ISTANPPIPE TYPEI

CplAtEIITS

4TA ld
EL L
4 I
VT

2 TAT

EE. 4
IITQ

~O
OO

Oco

SAMPLE DESCRIPTION

5 2

21

10

CP FILL CRUSHED ONE UNIFORM 6 ~ MPACT TO V RY 0 HSE ~ YT
GREY.

5 5 d2

FILL: SILTY SAHD - WIDELY GRADED, 24-34'RAVEL TO O.d MAX.,
COARSE TO f'INE SAND, 16-33* HOHPLASTIC F(HES. VERY DENSE.
DRY, CREENISH BROWN 'IO BROWN AHD CREY, CONTAIHIHC CINDER,
PEAT, AHD GLASS FRAGMENTS; PREDOMFHAHTLY RECOMPACTED TILL.

5 7

5 6

5 II

5 10

5 11

5 12

5

60

32

67

106

CL/
ML

TO STII'F MOIST VERY DARK GRAY 'TO BLACK PEATY.
LACUSTRINC CLAY hk0 SILT:

SANDY CLAY lIODERATELY PLASTIC. i-Si GRAVEL TO OA MAX..
ll-SSR COAIISE 10 FINE SAH0, VERY SOFT TO SOP'7, SATURATED.
~ IEOWN, GRADING 00'WNWARD INTO SILT, SLIGHTLY PI.ASTIC, 0 SR
GRAVEL. 10-10R COARSE TO FINE SAND. HARD. SATIJIIATEO, bROWH.

TILL: SIL'TY SANO - WIDELY GRADED, 20 30> CRAYEL, COARSE TO FINE
SAND,25-35R NONPLASTIC FIHES,DENSE TO VERY DEHSE,5ATURATED
TO DAMP, BROWN AND CREY TO CREY.

245

HX
OR SS

BEDROCK: SAHDSTONE LIGHT GREENISH GREY, MODERATELY JOINTED,
THICK BEDDED, FRESH, HARD, FINE GRAINED.

BOTTOM Of'OLE: 23'-0"

IAJ

O
'X

IAJ
C9
IAJ

1. DATUM IS IIEAH SEA LEVEL
2. + CROVHD WATER.LEVEL
3. RLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOOk 6 OR
DI5TAHCE SHOWN USINC
1<0 LB. HAMMER FALLINC 30".
4 INDICATES USE OF 300 lb.
HAMMER. I I INCHES OF
SAMPLE RECOVERY.

4. SLROCK CORE RECOVERY/
ROCK OUAI.ITY DESICHATION.

S, STD. PEHETRATION
RESISTANCE bLO'WS/FT.

6. UklFIED SOIL CLASSIFICATIOH
SYSTEM.

FIGURE 2.5-/&6

BORING LOG NO. BB—8

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT —UNlT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 11





SHEET 2 Cf~PgP~CT l4tTIP2 PMP FLOOD CONTROL kERM RLO.HO.

COOIOIgATES 1 282 109 965 547 $43 030 CI~P~ KLEV,t1) 270 8

gSCLIATIO6t 'VERTICAL IEANISgg it/A - INSPECTOR D. ISLER

DATE: %TANT/FNISH T2/%/$2 /~/'L//2 CONTRACTOR/INILLER WARREN GEORG'E/FARRELL

STATIC CRCURCRATER OEPTILHTATf ~A I CRILL RIC TYPE CllE-TS

QKPTH TO IEINOCK 24 I TOTAL DEPTH ORILLED 27'-0"

ISKTHOS:

ORB-LNQ SOlL 'ROLLER BIT

SAQPLINC SO!L SPLlT .

ONTLLNC NOCK NX CONE

~CtAL TESTING OR NSTNIAaENTATCN 'l PERCOLATION TEST

COhlhOENTS

IAIA1d
~. I.
El
LTI

lal R4 4I
EL ETT15CQ
REX

xg o
I

5lig
SAMPLE OESCRIPTION

Q-76-7
IT ltt CP

L: S OKE — POORLY QRAOKO, TO 2 KAKIilVil,VERY DENSE,
QOtST, CREY.

TILL. SiLTY SANO - WIDELY CRADED, 23-24> CRAVKL TO 0.7 itAX..
COARSE TO FINE SAHD. 33-35R NONPLASTIC FIHES, VERY DENSE,
SHY TO IIOIST, YELI.OWISK BROWN AND CRAYISK BROWN TO 15.5 FT,
~ttEY bELOW %.5 FT.

Q-36„-47
lb"I

q 7- /5

/
120 TILL: SAIC)Y SILT - NONPLASTIC. 10-ISR CRAYEL. 25-40R COARSE TO

FOE SAIC), VERY DENSE, ltOIST, CRKY, CRADIHC DOWNWARD INTO
bb. TY ORAVKL CONTAININC SANDSTONE COBBLES AHD BOULDERS.

C~l'-6" SS
WbOClct SAHOSTONK — LICKT OREEHISK CREY, WIDELY JOINTED, THICK

MOOED. FRESH, HARD, FIHE CRAINKD.

MTTOW Of HOLE: 27'"

l. bATLN tS SEAN SEA LEVEL
2. + OROUHD WATER LEVEL
3. %.OSIER WEOUHEKD TO DRIVE

2 O.D. SAMPLE SPOON 6 OR
~CSTAHCK SHOWN USIKC
160 Lb. HAIOKR FALLINC 30".
0 bICATES lISK OF 300 lb.~«. I I INCHES Or
SAMPLE RECOVERY.

4. '%ROCK CCNtE, RECOVERY/
bOCK OttALITY DESICHATIOH.

5. STD. PKHETRATIOH
RESISTANCE bLO'WS /FT.

6. UtbflED SOIL CLASSIFICATION
SYSTEM.

FIGURE 2.5- /5(y

BORING LOG NO. BB—9

NAGARA MOHAWK POSER CORPORATION

NINE MILE POINT — UNIT 2
FNAL SAFETY ANALYSIS REPORT

FIGURE 12





SHEET~ OF
PROSPECT KMP2 PMP FLOOD COKTROL BERM J,OJRI. 1217 7

COORDCIATES 'I 28'I 859.349 547 938.884 CROWS ELEV.II} 273.1

IkCLIKATIOk VERTICAL NEARlkC N/A lkSPECTOR D. ISLER

DATE: START/FlkISH 12/13/62 / 12/A/82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC CROUHDWATER DEPTH/DATE 8/A / DRILL RIC TTPE CUE-75

DEPTH TO SEDROCK 19'-6" TOTAL DEPTH DRILLED

ilETHODS:

DRILLIKQ SOIL ROLLER BIT

SAilPLIKG SOIL SPLIT SPOON

QRILLIKC ROCK KX CORE BARREL

SPEClAI, TESTFKC OR IKSTRUilEKTATIOK 1 PIEZOMETER ISTANDPIPE TYPE)

. COililENT5

cv

EJTj4J
EL TE.2 3-
E I
TFT

TJJ EE
W UJ
EL DT22
473 X

~FJ

~W
I
ET. 4
479 P

gOo~
~MT

SAMPLE DESCRIPTION

GP FILL: CRUSHED STONE - RAILROAD SUBBASE.

270 I10''I

«2'>

20 SAND, 25-55i NOHPLASTIC FIHES, COMPACT, SATURATED, OLIVE
BROWN MOTTLED WITH BLACk PEAT FRAGMENTS; PREDOMINANTLY
RECOMPACTED TILL.

TILL: SILTY SAND — WIDELY CRADED. 20-50> CRAVEL, COARSE TO FINE
SAHD. 25-55D NONPLASTIC FINES, VERY DEHSE, IIOIST. YELLOWISH
BROWN TO BROWN AHD CREY.

/5 14 3100

100/6 910
IIL /
SM TILL: SAHDY SILT HOHPLASTIC TO SLIGHTLY PLASTIC, 11-12K GRAVEL

TO 1 OH MAX 25 28D COARSE TO FINE SAHD VERY DENSE DAMP
TO MOIST. GREY. GRADINC INTO SILTY SAHD BELOW 15.5 FT.

7 %0/5.5

HX
OR

C-1'-TF'EDROCK: SAHDSTONE - LIGHT GREKHISH GREY, CLOSELY 4IOIHTED, THICK
BEDDED WITH INTERCALATED SIL'ISTONE, FRESH, HARD. FINE
GRAINED.

BOTTOM OF'OLE:

22'-5'/I

LIJI-
O
Z
O
K
LJJ

ILI

1. DATUM IS YEAH SEA LEVEL
2. + CROUHD WATER LEVEI.
5. SLOWS REOUIRKD TO DRIVE

2" O.D. SAMPLE SPOOH 6" OR
DISTANCE SHOWH USINC
140 LB. HAMllER FALLING 50".
0 INDICATES USE OF 500 LB.
HAMMER. I ) INCHES OF
SAMPLE RECOVEIIY.

4. $C ROCK CORK RECOVERY/
ROCK DUALITY DESIGHATIOH.

5. STD. I'EHETRATIOH
RESISTANCE SLOWS/FT.

6. UHIFIED SOIL CLASSIFICATION
SYSTEM.

FIGURE 2.5-'(~7

BORING LOG NO. BB-10

MAGARA MOHAWK POWER CORPORATION

"NINE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 13





PRO lAAP2 PMP FLOOD CONTROL S ADAN.

COORORIATES 1281472005 547 78859'I CROLINF ELEY IR ~75 9 SISET~ OF~
NCLI NATION VERTICAL NEAR]HC N//A INSPECTOR D.

DATE: START/FRRSH 12/15/82 /~12/I /82 COIITRACTOR/SDR,LER K 0802/FARRELL

STATIC CROUKDWATER DEPTH/DATE 8/A / ORAL %C TYPE

DEPTH To SEOROCK IS-IC TOTAL DEPTH DDSLED

METHODS:

DRILLNIP SOIL ROLLER BIT

SAMPLIHC SOII. SPLIT SPOON

DRILLNCFROCK NX CORE BARREL

SPECIAL TESTIHC OR NSTRlABEHTATOH 1 PERCOLATION TEST

COMMENTS

4JA 4I
EL EL

« I
KT

IFI ECUW
EL OT

'«2
DTa

n
gW
I
25. «
I/IhP

~O
~ ETT

'DIIT

SAMPLE DESCRIPTION

>10

SM

\

FILL: SlLTY SANO WIDELY A SSFWVKL ARSE TO FINK
SAND. 25-Ss< HOHPLASTIC FATS, COACT TO IfERY DEHSE. DAMP,
OLIVE bROWN; RECOMPACTED TILL.

FILL: RUSHE OHE URIF 'Y RSK,DAMP,CREY.

SM FILL: SANDY SILT HONPLASTIC, TB-TF+ ORIVKL TO '1.1" IIAXILIUM,
40-41> COARSE TO FtlK SAN), VERY DKl%E. IIOIST. YEL'LOWISH
BROWN; RECOiIPACTED TILL.

10

ML
LA V IH IL

SILT - NOHPLASTIC TO SLNHTLY IDLASTIC, 0-085 ORAVEL TO 0.6"
~I*X ~ 10 2TIE COARSE TO FHSE SAI40 LATED A'T 12 75 FTF
VERY DENSE, ORE'Y.

HX

ML

SS

TLL: SAIOY SLT - ~ASTX: %-%+ ~VKL. $6-405 COARSE TO
FM SAM), VERY KHSK. de TO SRP. SKY.

~EDROCX: SANDSTONE - LICHT ~KIWSH CNEY, CLOSELY JOINTED, THICK
BEDDED, FRESH, HARD, FIRE CRASHED.

80'I TOM OF HOLE: 21 6

I/I
4II-
O

O

4J

4J

1. DATUM IS MEAN SEA LEVEL
2. + CROUHD 'WATER LEVEL
S. BLOWS REOIHRKD TO DRIVE

2" 0.0. SAMPLE SPOON 6" OR
OISTAHCK SHOWN USIHC
'li0 I.8. HAMMER FALLIHC 30",
Ii IHDICATES USK OF SOO Lb.
HAMMFR. I I IHCHKS

Of'AMPLERECOVERY.
4. SIROCX CORE RECOVERY/

ROCK DUALITY DES(CHATION.
S. STD. PEPlETRATIOH

RKSISTAHCK BLOWS/FT,
6. UHIFIED SOIL CLASSIFICATION

SYSTEM.

FIGURE 2.5- I'9 f

BORlNG LOG NO. BB-11

NIAGARA MOHASK POSER CORPORATION

NlNE MILE POINT —UNIT 2
~

FDIAL SAFETY ANALYSIS REPORT

Ih

FIGURE T4





SHEETS OF

NQP2 PIEIP FLOOD CONTROL BERM „, ~NO

INCLINATIOK VERTICAL tEARIKG INSPECTOR D. ISLER

OATK: START/FNNSH </>/6~ / i2/1</82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC CRDIRRI'NATER DEPTH/DATE R/A / DRILL RID TYPE

DER'TN TO IEINOCK 9 6 TOTAL DEPTH DRIllED
QKT99005:

ORILLNC SOIL ROLLER BIT

SALS LNC SCN. SPLIT SPOON

OOM.LNC ROCK KX CORE BARREL

SPECIAL TESTNC .OR NSTRUQKKTATION NONE

COh@f k75

TAI
AW
EL 4
4 l

Id kA lal
EL 0XX
NX

~Qo~
LDln

SAMPLE DESCRIPTION

GP FILL: CRUSHED S'TONE.

270
-%0/'5

IB") »0 SM FILL: SILTY SAHD - WIDELY GRADKD, 20 30s GRAVEL, COARSE TO FINE
SAND, 25-35s NONPLASTIC FINES, VERY DENSE, MOIS'1> OLIVE
BROWN; RECQiIPACTED TILL.

27 ML

FILL: SANDY SILT - NONPLASTIC, 10-15s GRAVEL, 25-40s COARSE
TO FINE SAND, COMPACT, MOIST, BROWN AND GREY; RECOQPACTED
'TILL.

Il-H-15
12 I

C

1'-TI'9

GM

55

TILL: SILTY GRAVEL.
BEDROCK: SAHDSTOHE — LIGHT GREEHISH GREY, CLOSELY JOINTED, THICK

BEDDLO, FRESH, HARD, FINE GRAINED.

BOTTOM OF HOLE: 12'-0"

IAJI-
O,
X

O
IAJ

ILI

1. DATUM IS WAR SKA LEVEL
2. 4. OROUI WATER LEVEL
3. 'ALLOWS RKOUDRKD 'TO DRIVE

2" 0.0. SAMPLE SIDOON S OR
DISTASTE SHOWN USING
140 LB. NA4NKR FALLING $ 0".
0 HHNCATES QSK Of'00 LB.
HAIR. I I RDCHES Of
SAMPLE IfKCOVERY.

4. %ROCK CODDK RKCOYEfEYj
NOCK OMALITY BESICHATIOH.

5. STD. PKHETRATIOH
RESISTANCE ALLOWS/FT.

C. UNfIED SOIL CLASSIF ICATIOH
SYSTKII.

FIGURE 2.5-l&7

BORING LOG NO. BB—12

NIAGARA MOHAWK POSER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 15





PyOJECT NMP2 PMP FLOOD CONTROL SERM '12177

0008081ATES 1281471028 547A08.522 CRIRRN EEEY10 275A SHEETS OP~
N6QLIKATIOK VERTICAL NEANIKC N/A iKSPECTOR D. ISLER

DATE: ST ART/FIKJSH 12/15/82 / 12/1II/82 CONTRACTOR/DRILLER 'WARREN GEORGE/FARRELL

STATIC CROIJRDWATER DEPTH/DATE R<* / DRR.L RlC TYPE

DEPTH TO SEDROCX 2O'-S" TOTAL OEtTH QUILLED 23'-0"

METHODS:

DRILLNC SOIL

SALH?LINC SOIL SPLIT SPOON

~ILLIKG ROCHE NX CORE BARREL

SPECIAL TESTING OR ~TR~NTATIOK 1 PERCOLATION TEST- 1 PIEZOMETER ISTANDPIPE TYPE).

CQ4KNTS

IAIA IAI
IL IL

El
IA

4l IXA Id
IE IET

C 0
WT X

~O
ED

III
IX)
'DRO

SAMPLE DESCRIPTION

S 1

SM

FILL: ILTY AHD - WIDELY QRADKD, 20-30x GRAVEL, COARSE TO FINK
SAND. 25-ASS HOHPLASTIC FINES, LOOSE, DAMP, YELLOWISH BROWNE
RKCOMPACTED TILL.

5 2 6-57-52 CP Fll.LT CIIUSHKD STOHE 'POORLY CRADKD, TO 4" MAX. SANDSTONE
FRAGIIEHTS. COMPACT TO VERY DENSE, DAMP. GREY;
RKCOMPACTfD SHOT ROC'

TO-23-22
14"I 45

S. 6

5 7

5 6

NX

I2")

XNI/5.5

C 2'-0

ML/
SC

10
SM

ILLI SAHDY SILT - HOHPLA TIC, 10-15s GRAVEL, 25-40x OARSE TO

LACUSTRIHE SILT AND CLAY:
SILT, SLIGHTLY PLASTIC, 0-5x CRAVEL,10-20x COARSE TO FINE
SAND» IlOSTLY MEDIUM AHD FINK VER'Y STIFF SATURATED BROWNISH
GREY, IfRADIHG INTO CLAYFY SAND, SLIGHTLY PLASTIC, 2s GRAVEL
TO 0.2'AX.. COARSE TO FINK SAHD, 52s SLIGHTLY PLASTIC FIHES,
VERY STIFF. SATURATED. BROWNISH GREY.

SKI 54x HOHPLASTIC AKS, VERY OEHSE, M05T, GREY hlO NIOWIL ROCK
AT '1

BEDROCK: SAHDSTDHK —LIGHT GREEHISH CREY CLOSELY JOINTED, THICK
~EDOED, FRESH. HARD, FIHE CRAIHKb.

BOTTOM OF HOLE: 20 0

1. DATUM IS MEAN SKA LEVEL
2. + CROUND WATER LEVEL
3. SLOWS REOUIRKD TD DRIVE

2" O.D. SAMPLE SPOOH 6" OR
DISTANCE SHOWH USING
140 I.B. HAMMER FALLING 30".
0 RICATKS U5E OF 500 LB.
HAMMER. I I INCHES

Of'AMPLERECOVERY.
4. %ROCK CORE RECOVEIIY/

ROC'UALITY DESIGNA'TIOH.
5. STD. I'ENETRATIOH

RESIST AHCE BLOWS/FT.
6. UHIFIKD SOIL CLASSIFICATION

SYSTEM.

FIGURE 2.5- /70

BORING LOG NO. BB—13,

MAGARA MOHAWK PONER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT





SHEET I OF
PRPgfCT NMP2 PMP FLOOD CONTROL BERM JAUN.

COPRQQATE$ 1 281 348.408 547 040.796 GROLIER fLFY.TTI 263.9

INCLIKATIOK VERTICAL IfANING N/A WSPE CTOR D. ISLER

DATE: START/FNISH 12/15/82 / 12/15/82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC DROUNDWATER DEPTHgDATE HiA / DRILL RID TYPE CHE-75

DEPTH TO IEDROCK TOTAL DEPTH DRILLED

MfTHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUQENTATIOK NONE

CCH4KKTS

lal4 Tal
CL DL

«Pn

Eat EE

EL EQ

aJT X

z<
I
ET. E
~FTP

~R

~Oo~
EE)~

IFT

SAMPLE DESCRIPTION

5-13;Tl
Ib''I 27

GP FILL CRUSHED 5 IOHE UNIFORM~ TO 2 0 Ilhr ~ COMPACT ~ ORY ~ GREY ~

FILL: SIL'TY SAND - WIDELY GRADED, 20-30R GRAVEL. COARSE 'TO FINE
SAND. 25-35R HONPLASTIC FINES, COMPACT. MOIST. OLIVE BROWN
TO DARK GREY. CONTAINING ROOTS AND PEAT AND CINDER
FRAGMENTS; PREDOMIHANTLY RECOMPACTEO TILL.

6-15-6
IQ"I

5
F, -45-

tl2"l 105

TILL: SILTY SAND WIDELY GRADED. 20-30R GRAVEL. COARSE TO FINE
SAHD, 25-35> NONPLAS'TIC FINES, VERY DENSE, TIhilP, GRAYISH
BROWN.

Nr
OR 1 REC 1'-6'S BEDROCK: SANDSTONE - LIGHT GREENISH GREY, CLOSELY 4OIHTED, THICK

~EDOEO, FRESH, HARQ, FFNE GRhlNEO.

BOTTOM OF HOLE: 9'"

IFT
IAJI-
Oz
O

IAJ

IJJ

1. DATUM IS MEAN SEA I.EVEL
2. + GROUND WATER LEVEL
3. ILOWS REOUIRED TO DRIVE

2" O,D. SAMPLE SPOON 6 OR
OISTAHCE SHOWN USING
140 lb. HAMMER FALLING 30".
0 INDICATES USE OF 300 LB.
HAIIMER. I I INCHES OF
SAIIPLE RECOVERY.

4. %ROCK CORE RECOVERYI
ROCK DUALITY DFSICHATION.

5. S'TD. PENETRATIOH
RESISTAHCE BLOWS/FT,

6. UHIFIED SOIL CI.ASSIFICATIOH
SYSTEM.

FIGURE 2.5- / 7I

BORING LOG NO. BB-14
a

NAGARA MOHAWK POWER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

--FIGURE 17





'PROJECT NMP2 PMP FLOOD CONTROL BERM d.OAO. 12177

COORDINATES 1 281 298.863 546 375.521 ggQPQ ELEV.II) 275.0 SHEET ~ OF

INCLINATION VERTICAL BEARING N/'A INSPECTOR D ISLE R

DATE: START/FINISH 12/'16/82 g 12/'17/'82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL

STATIC GROUNDWATER DEPTH/DATE N/A / DRILL RIG TYPE

DEPTH TO QEDROCK 12'-9" TOTAL DEPTH DRILLED 17-O

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL SPLIT SPOOk

DRILLING ROCK -NX CORE BARREL

SPECIAL TESTING OR INSTRUIIIENTATION NONE

COMMENTS

4T4 4T
EL Q

El
TTT

4T EE

Q IET

WTZ

WT

~W
IQ&
TTT)

CO

~O
() TET

~C/A

SAMPLE DESCRIPTION

270

2 11-100/6

8-30-19

I} ML/
SM

P100

FILl SANDY SILT~ HOHPLASTIC» 10 15s GRAVEL~ 25 40+ COARSE TO
FINE SAND. LOOSE. MOIST. BROWN, GRADING IHTO SILTY SAND:
RECOMPACTED TILL~

FILL: CRUSHED S'TONE POORLY GRADED SHOT ROCK TO b" MAXIMUM.
DENSE TO VERY DENSE, MOIST, BROWN TO GREY.

26-60-46
18") 106

TILL: SAHDY SILT HOHPLASTIC, 10-15m GRAVEL, 25 45> COARSE TO
FINE SAHD, VERY DENSE, MOIST, BROWN AND GRE'Y.

1 REC~1'-5" SS

BEDROCK: SANDSTONE —LIGHT GREENISH GREY, CLDSELY JOINTED, THIN
BEDDED, MODERATELY WEATHERED TD FRESH, HARD, FINE
GRAINED, CLAY FILLING TD 2" INSIDE DILATED BEDDIHG
PLANES.

BOTTOM OF HOLE: 17'-0"

255

245

V)
UJ
I
O
Z
Oz
IAI

ILI

1. DATUM IS MEAN SEA LEVEL
2. ~ CROVHD WATER LEVEL
3. BLOWS REQUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTAHCE SHOWN USING
140 LB. HAMMER FALLIHG 30".
I6 INDICATES USE OF 300 LB.
HAIIIIER. I I INCHES Df
SAMPLE RECOVERY.

4. >ROCK CORE RECOVERY/
ROCK DUALITY DESIGNATION.

5. STD. PEHETRATIOH
RESISTANCE BI.OWS/rT.

6. UNIFIED SOIL CLASSIFICATION
SYSTEM.

FIGURE 2.5- /7g

BORING LOG NO. BB—15

NAGARA MOHAWK POWER CORPORATION

NINE MlLE POlNT —UNlT 2
FINAL-SAFETY ANALYSIS REPORT

FIGURE TB





SHEET~ DF~PROSPECT NMP2 PMP FLOOD CONTROL BERM 4,0,NO, 12177

COOROSCATES 1281 278.686 646 376.92P CROIP4) ELEV.IT) 269.5

INCLINATION VERTICAL MANIAC NrA 1NSPECTOR D. ISLER

H 82 r 12r17r82 CONTRACTORrDRILLER gARREN GEORGErFARR

STATIC CRouKDWATER DEPTH/DATE KiA r DRILL RIG TYPE CME 75

DEPTH TO BEDROCK 6'-10" TOT AL DEP T H DRILLED

METHODS:

DRILLING SOIL ROLLER BIT

SAMPI.ING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION NONE

COMMENTS

47A4l
D. EL

In

47 EEA MI
O. g)

In z

an

Z45
I
54 <In+

~Oo~
LDan

SAMPLE DESCRIPTION

9-30-3ltl"l
GM FILL: SILTY GRAVEL WIDELY QRAOKO, TO 1 itAX., 31 32D COARSE TO

FINE SAND, 17-1d> HONPLASTIC FINES. DEHSE TO VERY DEHSE, DRY
TO VOIST, DARK BROWN; RECOIIPACTED TILL.

29-22-2
td"I 12

HX
OR

HX
ORK

1 REC~11"

2 REC~1'-5"

10
SM TILI.: SIL'lY SAND - WIDELY GRADED. 20-30'RAVEL, COARSE TO FINE

SAND, 25-35> NOHPLAS'TIC FINES, COBBLES AND BOULDERS FROM
5 7 TO 6 6 ~ VERY DEHSEI DAMPa BROWN

BEDROCK: SANDSTONE - LIGHT GREENISH GREY, CLOSELY JOINTED. 'THICK
BEDDED, FRESH, HARD, FINE GRAINED.

BOTTOM OF HOLE: b

1. DATUk IS VEAH SKA LEVEL
2. + GROUND WATER LEVEI.
3. ~ LOWS REOUIRKD TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTAHCE SHOWN USIHG
140 LB. HAMIIER FALLING 30".
0 IHDICATES USK OF 300 LB.
HhitMER. t I INCHES OF
SAVPLE RECOVERY.

4.,>ROCK CORE RECOVERY/
ROCK OUALITY DESIGNATION.

5. STD. PEHETRATION
RESISTAHCE BLOWS/FT.

6. UHIf'IED SOlL CLASSIFICATION
SYSTEM.

FiGURE 2.5-(73

BORING LOG NO. BB—16

NIAGARAJAOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 20





PIPUECT NMP2 PIIP PLOO> CONTROL BERM CAENO. 12177

C(OROBATEB 1 281 334.795 545 531.245 ORQIBEI ELET25 273.2: QUET 3 OP~
1gSI%CTON D. ISLER

PgTE: 5rARTgygg5H 12/2O 82/ 12/20/'82 CPNTgACTyggygILLEN NARREN CEORCE/FARRELL

BIATIC GROUNDWATER BEP N/BATE >>< / BRILL RIC TTPE CME-75

lRiPTH 0 IEDROCK TOTAL QEPTH NttLLKO lO'-6"

NTHOlN:
DRLLINC SOIL ROLL:R BT

SAlPLIJiQ Sag. SPLIT SPOON

ORLLNlC NOCK NX CiRE BARREL

SKCIAL TESTSNC Oit IICSTQLIOEllilATION

C(LNLIKN S

NA

I

la2 gL lal
B. Q
~g g
NTX

O

Is
zw
43. E
417 Q

O
TT3

477

SAMPLE DESCRIPTION

ML FILL: SANDY SILT NOHPLASTIC, 10-15+ QRAVEL. 25-40+ CDIIR)E TO'IHE sAHD. sAHDsTOHE otuLDERS AHD coeeLEs FROII 5-0'o5-0'HD 5'-4" TO 5'-b, VEIIY DENSE, DRY TO DAMP, IROWHISH
CREY; RECOMPACTED TILL.

270

HX

1 %-100/

1 IIEC~1'HN

310

22-00 510 ML

TILL: SAHDY SILT - HOHPLASTIC. 10-15> CRAVEL. 25-40> COARSE TO
FIHE SAND. VERY DEHSE. MOIST, BROWHISH CREY.,

PE X
C~2'-0'EDROCK: SANDSTONE —LICHT CREKHISH CRAY, CLOSELY JOINTED, THICK

BEDDED, FRESH, HARD, MEDIUM TO FIHE CRAIHKD.

BOTTOM OF HOLE: 10'-5"

TUN S MEAN SEA LEVKL
24 5 CREED WATER LEVEL
5. ALLOWS REOWtKD TO DRIVE

2" O.D. SAMPLE SPOOH 5
QISTAICK 5HOWH IISIHC
140 Le HAMMER FALLIHC $0".

Z b IHOICETKS USE Of 500 LB.
HAMMKI. I I RICHES

Of')

SAltPLI RECOVKIlY.
4. %ROCK CORK RECOVERY/

ROCK 0/ALITY DESICHATIOH.
5. iTD. PIHETRATIOH

etslSTEHCK SLOWS/F T.
5. lHIFIED SOIL CLASSIFICATION

~ %YSTEI.

FIGURE 2.5- f7/

BORING LOG NO. BB-17

NAGARA MOHAWK POWER. CORPORATION

NINE MlLE POINT —UNlT 2
FINAL SAFETY ANALYSIS'EPORT

FIKPVRE 21





SHEET~ 0F
PyPgECT <MPD PMP FLOO3 CONTROL BERM J.O JIO. 1217 7

C002021ATE'281528.308 545 570.190 CRODRD ELEY III 288.8

IlCLINATIDN VERTICAL BEARING NrA INSPECTOR D. ISLER

DATE: STARTrRNISH 12r20 82r 12r2or82 CONTRACTORrDRILLER WARREN GEQRGE/FARRELL

STATIC DRCLINDRATER DEPIH/DATE 8/A / DRILL RIC TYPE CIIE-'l5

DEPTH TO EEDROCK TOTAL DEPTH DRILI.ED

METHODS'RILLIhC
SOIL ROLLIR BIT

SAMPLNC 5PIL SPLIT SPOON

DRILLIhC ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRuaENTATION NONE

COMMENTS

TAT4 Id
CL D,

L77

2. ETT

Cg
AT@

Rl

gW
7

CL K
MT+

20
~@2r~

Ml

SAMPLE DESCRIPTION

8-'H-50
Ib"I

OL

GM

TOPSOIL

FILL: SILTY GRAVEL; RECOMPACTED TILL.

TILL: SILTY SAND - WIDELY GRADED, 20-BOD ORAVEL, COARSE 'TO FINE
SAND. 25-DSD NONPLASTIC FINES, VERY DENSE, MOIST. BROWN AND
GREY, WITH SAHDSTOHE COBBLE AT 5'-0" TO 5'-2".

5

NX
ORE 1 EC%1'-5" SS

BEDROCK: SANDSTONE - I.IGHT GREENISH GRAY, CLOSELY JOINTED, THICK
BEDDED, FRESH, HARD, MEDIUM TO FIHE GRAINED.

BOTTOM OF HOLE: 7'-0"

1. 3ATLIM IS MEAN SEA LEVEL
2. + GROUND WATER LEVEL
5. BLOWS REOLIREO TO DRIVE

2" O.D. SAM LE SPOON 6 OR
DISTAHCE SHOWN USING
140 LB. HALMER F'ALLING 30".
INDICATES USE OF 500 LB.
HAMMER. I ) IHCIIES OF

C) SAMPLE RECOVElY.
4. T6 ROCK COK RECOVERY/

ROCK DUALITY CESIGHATIOH.

w 5'TD'EHETthTIC
RESISTAHCE BLOWS/FT.

6. UNIFIED SOIL CL/SSIFICATIOH
SYSTEM ~

FIGURE 2.5- (a~

BORING LOG NO. 88-18

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 22





SHEET~ OF

PRPygCT KMP2 PMP FLOOD CONTROL BERM ADA 12177 .

CODROIKP,TES 1 281 889.400 545 293.158 ~~@~ Key.III 281.4

IKclIKATIDK vERTIGAL QEARIKC KrA ea%CTOa . ISI.ER

DATE: STARTrFIKISK 12r20r82r 12r20re2 COMTNACTOarSMLLEe eARREN GEORGErFARRELL

STATiC CRDURDWATER DEPTH/DATf H/A / RRXE NC TTPE CUE-75

DEPTH TD QEDROCK 7 0 TOTAL SEE'TN NNILt.KD

ICETKOOS:

DRILLIKC SOIL ROLL~~ BIT

gAMPLIKC SOIL SPLIT SPOON

DRILLIKC ROCK

SPECIAL TESTIKC OR NSTRUIIEKTATIOK

COLNEKTS

IAI

a a
CI

IilEE4 4lam
CQ
UI X

X2

~D2
I

IA+

ED

Og
EX)
'DI/I

SAMPLE DESCRIPTION

7-33;2
IT7'0 5d

FILl: SIL'TY SAND WIOEL'Y QRADED 20-30x GRAVEL, COARSE TO FINE
SAND, 25-35x HOHPLASTIC FOALS. VERY DENSE. DRY, OLIVE BROWN
AND GREY; RECOINIACTED TLL.

OL IL:
STrr

LA I ~ V
T RY EY TO BLACK PEATY.

24 CL LACUSTRINE CLAY: SII,TY CLAY SLIQHTLY PLASTIC, 2-dx GRAVEL TO0.6'AX., 34-41x COARSE TO FINE SAND, VERY
STIFF, QOtST, GREY TO YElLOWISH BROWN.

4-7-,19m''I

C%2'-3'6

5ll

SS

ILL: I 'Y - L AV I.~ A I
SAHD. 25 35x NONPLASTIC FINES, VERY DENSE, ilOIST. GRE'Y.

BEDROCK: SAHDS'TOHE LIGHT CREEHlSH GRAY, CLOSELY JOINTED. 'THICK
BEDDED, FRESH, HARD. INDIUM TO FNE GRAINED.

BOTTOM DF HOLE: 9'-6"

L DATUM IS MEAH SEA LEVEL
2. + GROUND, WATER LEVEL
3. BLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6'R
DISTANCE SHOWN USING
140 LB. HAMllER FALLIHG 30".
0 INDICATES USE OF 300 lb.
HAMMER. l I INCHES OF

C3 SAMPLE RECOVERY.
h. 5CROCK CORE RECOVERYl

ROCK DUALITY DESIGNATIOH.
5. STD. PEHETRATIOH

REslsTANcE BLowSrFT.
6. UNIFIED SOIL CLASSIFICATION

SYSTEM.

FIGURE 2.5- t7&

BORING LOG NO. BH-'t9

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 23





SFSET 2 'OF~
IQt102 PilP FLOOD CONTROL bERM J.O JIO. 12177

IKCLIKATIOK VERTICAL IEAgiKC KyA NISPKCTOR D ISL ER

DATE: START/FRRSk ~>0/ll2/ 12/20/02 CORTRACTOR/DRILLER WARREk GEORGE/FARRELL

STATC OROIIRDWATER DEPTII/DATE k/A / MILL RIC TYPE CRE

Or.iTK TO aKnaOC~ 5'-6" TOTAL DEPTH NtILLKQ

leKTNN)S:

DRILLNC SOIL ROLLER BIT

SAMPLNC SOIL SPLIT SPOON

ONILLIKC NOCK KX CORE BARREL

SPECIAL TKSTIIOQ OR bCSTRLIIIIIEKTATK NONE

COMMENTS

leAQ

In

MC
o. m

Rn x

O
Og
TK)

SAMPLE DESCRIPTION

i5 SM FILLE SII.TY SAHD WIDELY OltADED, 20-SOi GRAVEL TO 1.0" MAKIilUM,
~ COARSE TO FINE SAND. 25-55< NONPLASTIC FINES, DENSE. MOIST.

DARK bROWH; RECOMPACTED TLL~

1 CEwfW"

CL

SS

LACUSTRINE CI.AY: SILTY CLAY - SLIGHTLY PLASTIC 5-10+ GRAVEL, 50-
40s COARSE TO FINE SAND, VERY SIIFF, MOIST, BROWN
AtiD )REY; RAFT)0 SAIIDSTOHE CLASTS FROM 2'-2" TO2-10'HD O'-5 TO 4-b'.

TILL: SAHDY SIL'I - HOHPLASTIC, 10-15'RAVEL, 25-40s COARSE TO
FIH H V RY 5 AMP R Y.

bEOROCK: SANDSTONE - LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK
IEODEDF FRESH NARDF FINE ORhIHED

QOTTOK OF HOLE: 7'"

1. DATLW IS i%AH SEA LEVEL
2. + GROUND raTER LEVEL
3. OLDWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON C

DISTANCE SHOWN USHSG
%0 lb. HAMitER FALLNC 50".
4 NOICATES USE Of WO Li,
HAIHiER, I l RSCHES DF

tD ShliPLE RECOVERY.
4. %ROCK CORE RECOVERY/

ROCK DUALITY DESICHATIOH
5. STD. PEHETKATIOH

RESISTANCE ILOWS/FT,
C. UIHFIED SOIL CLASSIFICATION

SYSTEM.

FIGURE 2.5-/77

BORING LOG NO. BB-20

NIAGARA MOHAWK POSER CORPORATION

NINE MlLE POlNT —UNlT 2
FINAL SAFETY ANALYSS REPORT

FIGURE 24



i



PRO JECT NQP2 PMP FLOOD CONTROL BERM AI.P.NO. 12177

INCLINATION VERTICAL NEARING Nrh INSPECTOR %. DOUGHERTY

OATE: STARTrfNISH %r2Drd3r IOr24r83 CONTRACTORrDRILLER WARREN GEORGErSTEVENSON

STATIC CROUKORATER DEPTK/DATE K/A / DRILL RIO TYPE UE-TO

DEPTH TO QEDROCK 24-6 TOTAL DEPTH DRILLEO

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOII. SPLIT SPOON AND SHELBY TEIDE

DRILLING'ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION

COMMENTS

TAT4 TAT

TL TL

Cl
N

W Ct4 4I
TL TTT

TIS X

I!g
IA4
DT>

SAMPLE DESCRIPTION

' 2 13-2~2

2-15-„25
116")

45

45

10

FLL CRAVELL'T Shle - WELL CRADED. 10-20ss SISAHGULAR GRAVEL TO 1.5"
16AX COARSE TO FNE ShtO 5-KN HOH'LASTIC AKS, CQ4 ACT, ORY,
IKD6SH QROWH, REC064DACf ED TLL.

FLL: SANDY SLT - SLIGHTLY PLASTIC, 20-25@ FltE SAM), %-15TT QSAHCQ.AR
6RULVKL TO 1" WX, COaehcT, ORY, LmT BROWIi RECtaehhED Ta.L.

FLL: Sl.TY SAM) - WOELY CRAlKD, %-15IE SLSANGULAR CRAVEL. COARSE TO FPK
SIII SAND, 20-50IL SLIGH.TY PLASTK: FINS, COMPACT, MOIST TO DALP,

LAIT IHOWH N TfK LPPER PORTION To EHOWN AIK) GREY; RKCDQPACTEO TLL.

TLL: SLTY SAN) - WOELY GRADED, 15 20TT SUBANGULAR GRAVEL. COARSE TO FtE
Shko, Xl-20s SLIGHTLY PLASTIC TO HONPLASTIC FtCS, COSI6'ACT, OAL4',
LIGHT TO DARK BROW'

5-%0/5 100

-2D-51
TLL: CLAYEY SILT —hODKRATELY PLASTIC, 5-l5+ CRAVEI., 5-ND FPK ShfO,

0-5TL CLAY, VERY OKHSE, DAMP, GREY.

20

-15-20
D)

1 REC»
11'0 TLL: SAHOY SLT —HOIPLASTIC, 20-25s FPK SAID. %-ISTL CRAVEL, DA14'. CREY.

II4.

25 BEDROCK: SANDS'IDIO LIGHT CRKEICSH GRE'f, THCK KDOKD, HARD,
FP4: CRANED

~OTTDH OF IKX.E: 24'M"

1. BATIK IS HEAH SEA LEVEL
2. +'ROUHD WATER LEVEL
5. BLOWS RKOUIRKD TO DRIVE

2" O.D. SAMPLE SPOOk 4'R
BISTAHCK SHOWN USIHG
160 Lb. IIAhWER FALLING 30".
0 HLOCATES USE OF 300 lb.
HAIIQKR. I I IHCHES

Of'AHPLERECOVERY.
4. +ROCK CORE RECOVERY/

ROCK DUALITY DKSIGHATIOH.
5. STD. PEHETRATIOH

RESISTANCE BLOWS/FT,
6. UNIFIED SOIL CLASSIFICATION

5YSTEhl.

FIGURE 2.5- t7g

BORING I OG NO. BB-21

NAGARA MOHAWK POWER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

F'IGURE 25





PRO JECT NMP2 PMP L O J.D,HO,

INCLINATION VERTICAL BEARING NrA INSPECTOR W. DOUGHERTY

DATE: STARTrFINISH Rrur83 r %rere3 cONTRACToRrDRILLER WARREN QEoRQErSTEyENSON

STATIC GRDUHDRATER DEPTH/DATE H/A / DRILL RIG TYPE CRE

DEPTH TO BEDROCK 22 6 TOTAL DEPTH DRILLED 24 9

METHODS:

DRILLING SOII. ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION

COMMENTS

ec

g
L'dW 4T

EL EL

TYT

lal ZA W
CL R

Nz

~R

D

4„
IE g

~O

z<
I
ES. E

AORS

SAMPLE DESCRIPTION

275
7-15-,'8

tt5"I
8-9-9

IR"I
11-20-„42

N)"I

18 SW

02

s100

R100

FILL: SLTY Shle - WOELY CRADED, 5-%~ SUBANGULAR GRAVEL IN THE UPPER
fRORTION CRAIG TO 15-20+ QHANGULAR GRAVEL, MOSTLY FIX SAND.
10-ISIE ISA.ASTIC FINES, COMPACT, DAIP, LIGHT BROWN., RECOIPACTED TILL

TLL: SLTY SAK> - WDELY CRADED, 15-20+ SUBANGULAR GRAVEL TO
1'AX'9R:SAHDT 15 20TL HOHPLASTIC FNES. DENSE TO VERY DENSEA

$4PR TO SATLHATED. BROWN TO 12'AGHT GREY BELOW 12'.

P100

10

12

R100

>10

P100
>10

R 100

TI.LE Lh'YER OF CLAYEY St T FROM 15'O 16', MODERATELY PLASTIC, 5-10>
CLAY 5 XX SUBAHGLLAR GRAVEL 'TO T MAX DEHSEA DAMP LIGHT GREY
GRADIlG NTO SANDY SILT, NOHPLASTIC, 20-50R FIHE SAND, 10-15+ GRAVEL,
DENSE. DAMP, LIGHT GREY.

15 28-50-75 1D0

1
REC~2'-S'10

SS
BEDROCK: SANDSTONE — LIGHT CREENISH CREY, THIN BEDDED UP 'TO

1 5 QAXA HARD FINE GRAINED

BOT'TOM Of'OLE: 24'-9"

1. OATIHI IS IIEAN SEA LEVEL
2. + CROUMD WATER LEVEL
5. K.OWS PEOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6'R
DISTANCE 5HOWN U5IHC
140 LB. NAMIIER FALLING 50".

R 0 ROICATES USE OF 500 LB.
HAMMER. I I INCHES OF
SAIIPLE ItECOVERY.

4. g pocK copE REcovERYr
ROCK DUALITY DESIGNATIOH.

5. STD. PEHETRATION
RESISTAHCE BLOWS/FT.

6. UNIFIED SOIL CLASSIFICATIOH
5YSTEM.

FIGURE 2.5- (7)

HORING LOG NO. BB—22

NIAGARA MOHAWK POWER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL-SAFETY ANALYSIS REPORT

FIGURE 265





PROSPECT 'MP2 PMP FLOOD CONTROL BERM gONO 12177

COORDINATES N 1281 380.98 E 548 184.13 GROUND ELEV.I1> 273.0'HEET 1 OF

INCLINATION VERTICAL BEARING N/A INSPECTOR W. DOUGHERTY

DATE: START/FINISH 10/19/83 / 10/20/83 CONTRACTORrDRILLER WARREN GEoRGErSTEVENSON

STATIC GRDUNDWATER DEPTH/DATE R<* I DRILL RIG TYPE

DEPTH TO BEDROCK 19-1 TOTAL DEPTH DRILLED 23-4"
METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION

COMMENTS

EAT

W EAT

EL L

LID

EAT EE

EL I
TTT Z

n
zw
T

TTT)
D

EET

0
Qg
~cn

SAMPLE DESCRIPTION

270 5 2
23-~ g1

Tl.L: SLTY SAIC - WKXLY GRADED, 10-20> SUBANCULAR GRAVEL. COARSE TO
FFK SAND, 15-20< NOHPJ.ASTIC FNES, COMPACT, DAMP, UMFORQLY
UGHT fSOWN BELOW 2.5.

i 100

eV D 100

29 56 %5
R 100ITLi"I

TI.L! SAM)Y SILT SLIGHTLY PLASTIC, 20-25* fWE SAHD, 15 20IE
SUBAHGULAR GRAVEL, COMPACT TO DENSE, DAMP, LI IHT IKOWIL

5 6

5 7

5 e

5 10

HK
OR

HK
OR

65
10

tr TXLA'4 10
P 100

fKC
2'-X'KC2'4'5

TLL: GRAVELLY SILT — SLCHTLY PLASTIC, 0-5+ FWE SANO, 25-30TE
SUBAHGULAR GRAVEL, DENSE TO VERY DENSE, DAMP, BROWM AND GREY;
CRADlHG TO SILTY SAND AT %', WIDELY GRADED, 10 20< SUBANGULAR
CRAVEL, COARSE TO fWE SAND, 15-20> SLIGHTLY PLASTiC FWES,
VERY DENSE, DAMP. GREY.

BEDROCK: SAIGSTOHE —LIGHT GREENISH GREY, HARD. FWE GRAINED.

BOT'TOM Of HOLE: 23'-i"

245

1. DATUK IS MEAN SEA LEVEL
2. + CRDUHD WATER LEVEL
3. BLOWS REQUIRED TO DRIVE

2" O.D. SAMPL.E SPOON 6" OR
DIS'YANCE SHOWN USING
140 LB. HAMMER FALLING 30".
0 INDICATES USE OF'00 LB.
HAMMER. I ) INCHES OF

C3 SAMPLE RECOVERY.
4. +ROCK CORE RECOVERY/

ROCK DUALITY DESIGNATION.

4 5. STD. PEHETRATION
RESISTANCE BLOWS/FT.

6. UNIFIED SOIL CLASSIFICATION
5YSTEM.

FIGURE 2.5-(Z4

BORING LOG NO. BB—23

NAGARA MOHASK POSER CORPORATION

NINE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 27





PROJECT 'MP2 PMP FLOOD CONTROL BERM J.P,NP. 12177

COORDINATES N I 28I 322.84 E 548 22574 GROUND ELEY III 274,9'HEET I DP~
INCLINATION VERTICAL BEARING N/A INSPECTOR W. DOUGHERTY

DATE: START/FINISH 10/26/83/ 10/27/83 CONTRACTOR/DRILLER WARREN
GEORGE/STEVENSON'TATIC

GROUNDWATER DEPTH/DATE NiA / DRILL RIC TYPE CNE-75

DEPTH TO BEDROCK TOTAL DEPTH DRILLED

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOlL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION 2 PERCOLATION TESTS

PIEZOMETER ISTANDPIPE TYPE)

COMMENTS

EAJ

W Eal
EL L
<I
TJS

IAJ EE4 42
CL EES

NS Z
4(
8I

~TS

g 242

ILE
477 Q

~Oo~
~477

SAMPLE DESCRIPTION

8-9-11
I2.5") 20

eo R-8"
TOPSOL: SANDY SI.T SLIGHTLY PLASTICJ 20-2572 COARSE TO FNE SAHD4COQPACT,

MOISTA DARK i%OWN;

3 8-15-25
112NI

TLL: SLTY She&, WDELY GRADED. 10-15JE SUBANGULAR GRAVEl.. MOSTLY FR@
SAND, 15-208 NONPLASTIC FNES, COLPACT,MOIST TO DAMP LIGHT
BROWN: GRADING IHTO COARSE SAND AT 8.8'. WEIELY GRADE6, ANGULAR,
2-548 FRKS, 5-KIN GRAVEL, COQPACT4 MOSTA LIGHT BROWN.

60-Tm/3'100
SM/

SW

76-XO/0'100

HX
OR

100/2
I2 NI

1 REC<10"

10

BEDROCK: SAHDSTOHE —LIGHT GREENISH GREY, HARD, FtK GRAINED.—

BOTTOM Of HOLE: 12'M"

LLII-
O
X

Ch
Z
LLI
CD
IAI

1. DATUM IS MEAN SEA LEVEL
2. W YCROUHD WATER LEVEL
3. SLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTAHCE SHOWN USING
140 LB. HAMMER FALLIHG 30".
0 IHDICATES USE Of 300 LB.
HAMMER. I I INCHES DF
SAMPLE RECOVERY.

4. >ROCK CORE RECOVERY/
ROCK OUALITY DESIGHATIOH.

5. STD. PEHETRATIOH
RESISTAHCE BLOWS/FT ~

6. UNIFIED SOIL CLASSIFICATIOH
SYSTEM.

FIGURE 2.5- i)I

BORlNG LOG NO. BB-24

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURF 2R





PROSPECT NMP2 PMP F'LOOD CONTROL BERM AI O NO 12177

COORDINATES N 1 281 127.77 E 548 249A7 GROUND ELEV,IT) 273.1'HEETS OF

INCLINATION VERTICAL BEARING N/A INSPECTOR %. DOUCHERTY

DATE: START/FINISH 10/28/83/ 10/28/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON

STATIC GROUNDWATER DEPTH/DATE N/A / DRILL RIG TYPE CME 75

DEPTH TO BEDROCK 7 -3 TOTAL DEPTH DRILLED

METHODS:

DRILLING SOII. ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION 1 PERCOLATION TEST

COMMENTS

Ed4 4I
IL !L

ITS

WCa EG
Q EET

ETE Z

g EAT

I
EE. W
ATE +

~Oo~
~EE)

SAMPLE DESCRIPTION

S

2
S

S

2-4-Q
tl5'T

30-56-72

26

i100

OL

SM

TOPSOL: ORGAflC SLT - SLIGHTLY PLASTIC, 5-10» GRAVEL, 2-5EE FlK SAM),
COaehCT, Ohhe, DARK BROWN,

TLL: SLTY SAIO - UNFORM. 5-10EE GRAVEL MOSTLY F9IE,SANO. COil ACT
DAMP, LIGHT BROWN; GRAD9IG 9ITO SL fY SANO AT 2'DELY GRAOEtI,
%-Lh GRAVEL, MOSTLY FkK SAND, 20 50< SLIGHTLS
PLASTIC FIKS. COMPACT TO DENSE, DAIP, LIGHT $%WH, PRESENCE
lK CLAY TO 5%'.

'

HK
OR

100/5

REC

I'-Sf'100

10

10
GM

SS

TLL: SLTY GRAVEL WIDELY GRADED SUBANGULAR 5-IOG MOSTLY MEDLM TO FIR
SAM), 20-25* HONPLASTIC FOIE(, DENSE, DAL@, LIGHT GREY.

BEDROCK: SANDSTONE - LIGHT GREENISH GREY, HARD, FIR GRAkKD.

BOTTOM Df'OLE: 9'3"

1. OATUM IS MEAN SEA LEVEL
2. 4 GROUND WATER LEVEL
5. SLOWS REOUIREO TO DRIVE

2" O.D. SAMPLE SPOON 6" OR
DISTANCE SHOWN USING
'HO LS. HAMMER FALLING 50".

2: 0 NOICATES USE OF 500 LB.
HAIRIER. I I IHCHES DF
SAMPLE IIECOVERY.

4. %ROCK CORE RECOVER'Y/
W ROCK DUALITY DESIGNATION

W 5. STD. PEHETRATION
RESISTAHCE BLOWS/FT.

6. UHIFIED SOIL CLASSIFICATION
SYSTEM.

FIGURE 2.5- /8+

BORING LOG NO. BB—25

NIAGARA MOHANK POWER CORPORATION

NINE MlLE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 29





PROJECT NllP2 PMP FLOOD CONTROL BERM J.O,NO. 12177

COORDINATES N 1 281 030.55 E 548 380.25 GROUND ELEV,IQ 273.2'HEET M'OF

INCLINATION VERTICAL BEARING N/A INSPECTOR W. DOUGHERTY

DATE: STARTiFINISH 10/25/83/ %/25/83 CONTRACTOR/DRILLER WARREN GEORGErSTEVENSON

STATIC CRDVKDRATER DEPTK/DATE K/A / DRIVE RID TTPE CIIE-TS

DE P T H TO IEDROCK 3 -8" TOTAL DEPTH DRILLED 5'-6"

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION

COMMENTS

4E
A EAT

EL C.

Cl
ATT

EAT EE

C. EET

8
4

EL<
DS>

O
Og SAMPLE DESCRIPT)ON

2 5 SO SM

TOPSOL".ORGANIC SILT —SLIGHTLY PLASTIC, 6-10TE GRAVEL, 2-6> FtK SAHD.
COMPACT, DAMP, DARK BROWN.

TI.LE SLTY SAIC) —WDELY GRADED, 10-ISTE CRAVEL TO 1K MAX, FNE SAND,
% 20+ NOtPLASTIC FNES COMPACTS COSTA LIGHT BROWN

270

HK
OR

SS

BEDROCK: SAM)STONE - LIGHT CREENSH GREY, HARD. FHE GRAINED.

BOTTOM OF HOLE: 6'-6"

265

V)
LLI

O

C)
R
4J

LA)

1. DATUM IS MEAN SEA I.EVEL
1. + CROUHD WATER LEVEL
3. BLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6 OR
DISTAHCE SHOWN USING
140 LB. HAMMER FALLINC 30".
0 INDICATES USE OF 300 LB.
HAMMER. I I INCHES OF
SAMPLE RECOVERY.

4. TLROCK CORE RECOVERY/
ROCK DUALITY DESIGHATIOH.

5. STD. PEHETRATIOH
RESIST AHCE BLOWS/F T.

6. UHIFIED SOIL CLASSIFICATION
SYSTEM.

FeuRE 2.5- (Z9

BORING LOG NO. BB—26

NAGARA MOHAWK POVIER CORPORATlON

NlNE MlLE POINT —UNIT 2
FtNAL SAFETY ANALYStS REPORT

F IGURE .30





PROJECT NMP2 PMP FLOOD CONTROL J.O.HO.

COORDINATES N 1280862.99 E 548213.87 GROUND ELEV.IU 278,3'HEET 1 DF 1

INC LIN AT ION YERTICAL BEARING N/A INSPECTOR W. DOUGHERTY

DATE: START/FINISH 10/25/83/ 10/26/83 CONTRACTOR/DRILLER WARREN GEORGE/STEYENSON

STATIC GROUNDWATER DEPTH/DATE H/A / DRILL RIG TYPE

DEPTH TO BEDROCK 1-5 TOTAI. DEPTH DRILLED 4 5

METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOII SPLIT SPOON

DRILLING ROCK NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION NONE

COMMENTS

S»3A S»7

L tL

< 9
»»2

S»l EgA 43
EL TSI

NS X Ih Li"

> 43

»ae
»»7 P

D
TTS

O
Dg
EE)

SAMPLE DESCRIPTION

2" Ã TOPSOIL QIGAHIC SLT SLIGHTLY PLASTIC» 5 %+ GRAVEL» % «A FOX SAIC)
COMPACT, DAMP, DARK BROWH.

275

HX
DR

HX
OR

1 REC~SN

2 RED2'-2"
55

BEDROCK: SAIOSTONE - LIGHT GREENISH GREY, HARD, FIR CRJQKD, SLTY
DEPOSITS K 'BK BEOOAG PLAINS.

BOTTOM Of'OLE: 4'-5N

270

III

I
Q

Ci

IAI

Isf

1. DATUM IS NEAN SEA LEVEL
2. + CROUHD WATER LEVEL
5. ILDWS REOUIRED TO DRIVE

2 O.D. SALIPLE SPOON 6" OR
DISTANCE SHOWN U5ING
140 LB. HAMNER FALLING 30".
0 INDICATES USE OF 500 LB.
HA@LIER. I I INCHES Of
SANPLE RECOVERY.

4. Q,ROCK CORE RECOVERY/
ROCK DUALITY DESIGNATIOH.

5. STD. PENETRATIOH
RESISTANCE BLOWS/FT.

6. UNIFIED SOIL CLASSIFICATION
SYSTEll.

FIGURE 2.5-1 8f

BORING LOG NO. BB—27

NIAGARA MOHAWK POWER CORPORATION

NINE MlLE POlNT — UNlT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE 31 !





PROSPECT NLIP2 PMP FLOOD CONTROL BERM J,O.NO. 12177

COORDINATES N I 280 696.78 E 548 242.4T GROUND ELEV.III 280.8'HEET I OF~
INCLINATION VERTICAL BEARING N/A INSPECTOR W. DOUGHERTY

DATE: START/'FINISH 10/25/83/ 10/25/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON

STATIC GROUNDWATER DEPTH/DATE N<A / DRILL RIG TYPE CUE 75

DEPTH TO BEDROCK ''-3" TOTAL DEPTH DRILLED S 3

IIIETHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL SPLIT SPOON

DRILLING ROCK N'A CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION NONE

COMMENTS

Ed
AW
O. L

Nl

247 EE4 Id
EL 222

NX

4FT

+ LIS

4

EL K
NT Q

~oo~
EE )
ONT

SAMPLE DESCRIPTION

S
2-3-9

lb"I '12
TOPSOIL: SLTY SAHO - SLIGHTLY ORGAHC, 5-10N GRAVEL, i@NUM TO FNK

SM SAfe, 20-2576 SLIGHTLY PI.ASTIC FOES, COIPACT, DAMP. DARK BROWN.

2 5

HX
OR

6-5-5
Ib"I

100/0 5100
I10 "I

1 KG<23.5'5

TLL: SANDY SLT - NOHPLASTIC, 15-20+ GRAVEL 20-2526 iEDLIM TO FRK SAND.
COiPACT. SATIATED, LIGHT BROWH. FROM 3'O 3S, PRESEHCE Of'ANO,
SLT. CLAY. AM) GRAVEL FRAGiENTS, COMPACT, SATURA'fED, GREY
AN0 'i%OWN.

BEDROCK: SANDSTONE - LIGHT GREENISH GREY. HARD, FHK GRAINED.

BOTTOM OF HOLE: 6

270

O
Z
C3
X
IAf

IIJ

1. DATUM IS MEAN SEA LEVEL
2. + GROUND WATER LEVEL
3. bLOWS REOUIRED TO DRIVE

2" O.D. SAMPLE SPOON 6" OR
DISTANCE SHOWN USING
140 I.B. HAMMER FALLING 30".
4 lHDICATES USE OF 300 LB.
HAIJMFR. I I IHCHES

Of'AIIPLERECOVERY.
4. +ROCK CORE RKCOVKRY/

ROCK OUALITY DESIGNATIOH.
5. STO. PENETRATION

RESISTANCE BLOWS/FT.
6. UNIFIED SOIL CLASSIFICATION

SYSTEM.

2.5- /E5

BORING LOG NO. BS-28

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

,... FIGURE 32
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NIEVE 'ANALYSIS
~ Izr or ororlro Ir Irorro ICUV~ Kl OF VK5II PKR IRCN U 5 5 ~ .AOARO

e r ar»- 4 - 5 r e R S Q RQR X.~,z g 0

CCLI eI -3

.70

lh

R
Pl

C1
lol
R
~4

50

V

V

IOO

40

50

IO

e rr
iRAN 1IZK III VILLIVKTKR5

COARSK fIRK COA15K VKOIUV f IRK

GRAVEL SAND

FIGURE 2.5-/9o

BORROW PIT GRADATION
RESULTS FOR EMBANKMENT FILL

NIAGARA MOHAWK POWER CORPORATION

NINE MiLE POINT — uNiT 2
FINAL SAFETY ANALYSIS REPORT





MAXIMUM DRY UNIT WEIGHT„.: 137.7 PCF

OPTIMUM WATER CdrOTENT: 7.3

NATURAL VWTKR CONTENT: oj

138

137
A

NOTE: FREE WATER
DURING CSPACTION MATER CONTENT COULD NOT BE

INCREASED BEYOND THIS POINT
AS EXCESS WATER IS EXPELLED

DURING CNPACTION.

135

134

A
133

'132

131

130
4 5 7 8

WATKR CONTC gT

10 11 12 13

FIGURE 2.5- j q/
COMPACTION TEST RESLLTS
FOR STRUCTLRAL FLL FROM

VSELSKY RT ISAbFLE 1)

NIAGARA MOHAWK POSER CORPORATION

NINE MILE POlNT — UNIT 2
FINAL SAFETY ANALYSIS REPORT



Cl



MAXIMUM PRY UNIT WEIGHT o 134.1 PCF

OPT1MUM WATER CONTENT: 7.7

NATO@AD MNTKR CONTKNT:

136 MATER CONTENT COULD NOT BE
INCREASED BEYOND THIS POINT
AS EXCESS MATER IS EXPELLED

, DURING CQPACTION.

~1

132

NOTE: F~ MATER
DURING CQIPACTIO!i

131

130

129

128
1p 11 12 'I3

WATER CONTENT~

FIGuRE 2.5- /)P(SHEET f OF 2)

COMPACTION TEST RESU TS
FOR STRUCTLRAL FLL FROM

KELLER RT fSAMPLE 2)

NIAGARA MOHAWK POSER CORPORABON

NlNE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT
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4IAXIMUM DRY UNIT WEIGHT: 135,9 P CF

OPTIMUM WATER CONTENT:

NATURAL VAULTER CONTKNT:

7.9 o/

0/

13

135
L

NOTE: FREE WATER
DURING COACTION

WAAR CON'IENT COULD

NOT BE INCREASED
BEYOND THIS POINT
AS EXCESS-MATER IS
EXPELLED DURING
CCHPACTION.

Z
'132

131

O

130

129

12
3 4 5 7 8 9 10 11

WATCR CONTEI4

12 13

FIGURE 2.5-/9g- (SHEET 2 OF 2)

COMPACTlON TEST RESLLTS
FOR STRUCTLRAL Fll L FROM

KELLER RT (SAlvFLE 3)

NIAGARA MOHAWK POWER CORPORATION

NlNE MILE POINT — UNlT 2
FINAL SAFETY ANALYSIS REPORT
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4lAXIMUM DRY UNIT WEIGXT:

OPTIMVM WATER CONTENT:

NATURAL WATKR CONTENT:

136,5 PCF

7.8 of

140

U 138
0.

MATER CONTENT COULD NOT BE
INCREASED BEYOND THIS POINT
AS EXCESS MATER IS EXPELLED
DURING COMPACTION.

134

NOTE: FREE WATER
DURING COIL'ACTION

4

132

130

128

126

10

WATf.R CONTCNT )

15

FIGuRE 2.5-I $9(SKEET 1 OF 2)

CCMPACTGN TEST RESu TS
FOR STRUCTLRAL FLL FROM

MEANY RT (SAMPLE 4)

NIAGARA MOHAWK POWER CORPORATION

NINE MlLE POINT — UNIT 2
FINAI SAFETY ANALYSIS REPORT





MAXIMUM DRY UNIT WE1GHT: 135,4 PCF

OP'TIMUM WATER COhlTENT '+6
140 NATURAL WATKR CONTCNT: 0/

138

4. »e
A

x

132

2
130

WATER CONTENT COULD NOT BE
INCREASED BEYOND THIS POINT
AS EXCESS WATER IS EXPELLED
DURING COMPACTION.

128

126

122
0 10

WA-rFR CONTCNT,

15

FIGURE 2.5-I9Z ISHEET 2 OF 2)

COMPACTCN TEST RESu TS
FOR STRUCTURAL RLL FROM

MEANY PIT (SAMPLE 5)
NAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSS REPORT
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AL STRESS
CIRCLFS'0

C

20

I-
10

0 10 '0 . $0 40
VOaMAL SV'aESS, O" (KSF)

EFFECTIYE STRESS PATHS

10

50 70

c ~ 0

95 ~ $5.S —44.4

%in p ~ tan+c'/c:os g'

= Ã.0':S
8 = 30.3

4

'b
2

0 7" 2e5 „( 4 6 8

(5; + 5'~)/2
10 12

FIGURE 2.5-19/

14 16

I

cnA sly ac%~~
MAGARA MOHAWK POSER CORPORATION

NINE MILE POINT —UNIT 2
FINAL SAFETY ANALYSIS REPORT





TOTAL STRESS ClRCLF S

80

C

40-

a.

20

0 20 40 60 80
~OR~A~ STRESS, a. (XSr)

EFFECTlVE STRESS PATHS

20

140

c ~ 0

42 4 - 45 1 P-g40 ~

12 min yL~ ~ tan Qa'/eos P'

I*

0 12 16

>i >s)/ FIGURE 2.5- I Ig

C I S C LEAL

NIAGARA-MOHAWKPOWER CORPORATION

NINE MlLE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT





TOTAL STRESS CIRCLES

80

C

40

uJ

20

20 40 60 80 100
NORMAL STRESS ~ 0 {KSF)

120 140

EFI. ECTIVE STRFSS PATHS

20

C i0
4 ~ 40.1 - 44.2 8= >2.e

aim P ~ tan+s'/sos yt'

~N
I

Ib

4

12

{5;+ 5's)/2 FIGURE 2.5- ( f(

c i s9 5 "cLRw
LL FR WWLSKY PIT

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT
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10

g
20

I

f >o

40

PCF (90.5%).SPECIMEN DENSITYs . 123.5
SPECIMEN HEIGHTs 17e45 cm
SPECIMEN DIAMETERs 7,16 cm
HYDRAULXC ORADIENTs 12 19

10~ ea/see

'Tl ~ g>ZA
Vl

RKK~~ O
~ Pl P
K "0 &
~~o~
nZ5@~M

0
Q
Xl (wZo

o

hJ
Ql
I

Q
Pl
Pl

0

3 6

ELASPED TIME - NI%TES

0 k ~ 1,4 X 10 ea/sec

7 8



IS

4l



1,0

2.0

6
2 9 X 10 cm/sec

$ .0

Q)

~Km
~f 0
~Pl g

~~o~
< —0
Q ~ pl

%ioo Ã
~t= oZz

O
hJ ~

hD
Ul

l/l
Pl
Pl

tO

o
Tl

$ .0

5.0

0

S IMEN DENSITYPEC

0 k = 2.9 X 1& cm/sec

( @)126.7 PCF 92.

4 5
'

ELAPSED TIME - MINUTES

SPECIMEN HEIGHTc 17.07 en
SPECIMEN DIAMIZERc 7.3.5 en
HH)RAULIC GRADIENT! 5&.90





1.0

CJ

u 2.0
g

0
~

h, k = 8,1 X 10 cm/sec

4.0

ZZZ2 —p>Zo
Q)

KK0
~Pl ~~

K Q&
r gx<Z 0
g ~ Pl

I
o

0 00 Zl
0

XQ-{~
o

Wg

5i
~$

~p
I

M
Ql
l

lA
Pl
Pl

lA
O
Tl

44

5.0

6.0

7.0

0

0 k ~ 8.1 X 10 cm/see

SPZCnn mNSrrri 127.2 PCF (93.2$ )
SPECIMEH HEIGHTr 17.2 cm

SPECIMEH DIAMETERs 7.11 cm

HYDRAULIC GRADIENTS 30,91

3 j~ 5,
;r,~-..R~ I g;" r:.I:tltTES





10

90

g t,o
O 0)( Rt 6 '7 ~ $0 4.~

l™~5+9 x 10~ ee/ace
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o
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m
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Ql
I

SPECIMEN DENSITY!
SPECIMEN HEIGHT!
SPECIMEN DIAK'.TER!

, HYDRAULIC GRADIENTS

12',1 PCF ( 89.4)
17+5 ~
7.07 ea
12 16

120 fan
ELAPSED TIME - SECONDS





10

8 20

30
5.9xzo 4 ~

40
0 k ~ 6i7 x XO+ cq/+ate

50

k7

Ul

Pl
Pl

tV
O

Ol 80
0

SPECIMEN DENSZTYs
SPECIMEN HEIGHTs
SPECIMEN DIhMETERs
HYDRAULXC GRADIENTS

126,7 PGF (9N)
'7o5

7~03 ea
Xa.16

120 280

ELAPSED TIME - SECONDS
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~t 0
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~~o~
Q

m t
h

o Q

Z 0

o
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g 40

I

C)

50

0

= 5+7

SPECIMEN DENSITYs 127.3 PCF (92.4)
SPECatEN HEIGHTs 17,15 cm

SPEC1MEN DIANETERs 7.15 cm

HYDRAVLIC GRADIENTs 28 94,

4 5 6

ELAPSED TatS MINVTES

/leeX 10 5 cm
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SPECIMEN HEIGHT<. I 17 09 ~
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0

10
O k = 1.1 x 10 cm/sec

RJ

wg ~0
~Pl~

~~o~0

00
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p 30
d
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I:1

40

g

50
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70

0

SPECIMEN DENSITY) 129.9 PCP (94
SPECIMEN HEIGHTt - 17,25 CM

SPECIMEN DIQIETER! 7,31 CM

HYDRAULIC GBADIENr!20. 55

»4
hk = 1.2 x 10 cm/sec

~™MT~'E - i:rishi
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10

< k = 2.7 x 10 ea/sec
-4

30

40

O.k = 2.9 x 10 em/sec
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@~pl
O0

Z 0
-l~

o
hJ z:

hJ
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I

lh
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Oll
0)

i"
SPEC~ DENSrrrt i3O.S PCF (N$ )
SPECTER HEIGHTt 17' CM

SPEClMEN DIAMETERt 7 03 CM

HYDRAULIC GBADIENTt12 37
CCHPACTED» DRY

2 3

ELAPSED TIME MIRJTES.
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121+7 PCFNCAA DE%ITALSPEC
SPECIMEN HEIGHTs 17~35 m
SPECIMEN DIAMEI'ERs 7,1 cli
HYDRA C GRADIENT! 2,26

(89. &5

ELAPSED TIME - SECONDS

210





g k = 5.2 X 10 cm/8«

[q
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D
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C7

I

30
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60

SPECIMEN DENSITTs 1.1 PCF (91.3g)
@SKCIMEN HEIGHTs 17,55 cm

SPECiMEN DIAMETERs 7.15 cm

HYDRAULIC GRADIENTs 55 34

0 6

ELAPSED TIME MINtFZES



C)



0

0 k m 6o5 x 10 co/sec

30

A
Cl

40
Ak ~ 6,7 x 10~ ex/sec

Ql
I

U)

m
m

Orl
Ql

SPECIMEN DNSlTTt 125,0 PCF
SPECIMEN )SIGHT> 17~35 cm
SPECIMEN DIAMETERS 7ol ca
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NINE MILE POINT UNIT 2 FSAR

TABLE 2.5 —45

SUMMARY OF FIELD PERCOLATION TEST RESULTS

DEPTH- OF
TEST (FT)

SOIL DESCRIPTION FIELD PERMEA-
BILITY, K (CMiSEC)

2.0 —5.0
GLACIAL TILL:

SANDY SILT

—4
8.6 X 10

2.5 —5.7

6.0 —9.3

0.0 — 4.5

8.3 —9.4

0.0 —4.5

4.5 — 11.5

LACUSTRINE CLAY,
SILT, AND SAND

GLACIAL TILL:
SILTY GRAVEL

CONST RUC TION F ILL:
CRUSHED STONE

BURIED TOPSOIL:
ORGANIC SILT

CONSTRUCTION
FILL'RUSHED

STONE

CONSTRUCTION FILL:
Sll TY SAND

—4
4.6 X 10

VERY
HIGH

1.0 X 10

3.6 X 10

0

19.5 —24.7 GLACIAL TILL:
SANDY SILT

-6
1,3X10

12.5 —18.8 LACUSTRINE SILT -6
1.3 X 10

12.5,— 18.5
LACUSTRINE SILT

AND CLAY
—6

1,0 X10





NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-46IA)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR WHELSKY
PIT SPECIMENS

TYPE OF TEST: CONSOLIDATED UNDRAINED

TY F F SPEClMKhl5 CGA

2. INCH rlIAtKTER Hr 6,8 INCH HIGH

,501L DESCRlPTLON:

SAMPLE NUMBER 5

DZ.PTH (FT)

Vl
LJ

l-

Q.
0
Q.

l-
z

w (%~

v"d (PCF)
'

(%)
(PCF)

9.0

128. 5

~ 302

9.0

128.5

.302

8.0

128.1

.306

7.9

128.4

.303

8.0

127.3

~ 314

8.0

127 4

~ 313





NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-46IB)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR KELLER
PIT SP E C IMENS

CONSOLIDATED UNDRAINED

TYPE OF SPECIMENS CPMPACTED

2 8 IN DIAMETER BY 6 9 XN HEIGHT

SO)L- DF-SCRlPTIOhJ: GRAVELLY SAND
1

SAMPLE NUMBER

DEPTH (FT)

cd (PCF)

9,0

124,1

0 348

9,0

123.6

0.353

9,0

123,2

Oa358

2
W

O
W
Q.
Ul

X
0

g I-
WoI-g
4-O

X
O

(PCF)

8,9

124 3

.346

8+9

123+8

351

9,0

123.2

~ 358





NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-46(C)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR MEANY
PIT SPECIMENS

TYPE OF TEST: CPNS0LIDA~ gg)RAI~
TYPE OF 5PEClMENS ~ C~ACTW
S)ZE OF SPECIMENS ' 8 INCH DIAMETER BX 6.8 INCH HIGH

~ SOlL 'DE.SCklPTlON SILTY SAND

SAMPLE NUMBER

- OEPrH (FV)

'Ul
LJJ

I"
uJ
Q.
0
LX

.Q.

z

4J
Q.
lA

z0
0| I<<ol" g
4- o4n

O
LJ

PcF)

- (i)
vd (PcF)

9,0

127.2

0.316

8.9'27,6

0,297

9 0

127,0

Oi317

8.9

127,2

~ 315

9,0

126,9

0 318

9,0

127.0

0,318

9+0

126,9

0,318

9,0

127.0

0,318

9 0

126,9 126.q

0,3l8 0 321

8,8 8 7

127e5 127,3

Oy313 0 15
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NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-47

SUMMARY OF ATTERBERG LIMITS TESTS ON
BOREHOLE SAMPLES

BOR!NG NO,

PARAMETER
BB-5 BB-B B8—11 BB-19

DEPTH {FT) 2.5-4.0 12.0-13.5 12.5 —13.5 15.0-16.5 5,0 —6.5

ACU')TREE LACUSTRAL
SOL DESCRIPTION CLAY, SLT, CLAY AND

AM3 SAN3 SLT

LACUSTRINE LACUSTRAL

LACUSTRINE

SLT SLT CLAY

UNIFIED SOL
CLASSFCATGN

NATURAL WATER
CONTENT (~)

CL

28.5

CL

22.2

MLzCL

12.2

ML

10,1

CL

18.5

LOUD LII4T
{s) 32.8 32.5 17,8 17.4 22.2

PLASTIC LMIT
{s)

Pl ASTICITY
INDEX

LIQUIDITY
INDEX

20.7

12.1

16.5

16.0

13.4

4'4

-27

13.5

3.9

13.2

9.0





NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-48(A)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR LACUSTRINE
SILTY CLAY SPECIMENS

CONSOLIDATED UNDRAINED

'NDXSTURBED BLO K'NDISTURBED BLOCK SAMP

SIZE OF SPECIMENS:
1

SOlL DES CRIPTIQhl:

SAMPLE NUMSER

DEPTH (FT)

82C

Q7
4J

I-
ul
Q
0
Q r0

g I<
Wo
I o

r
O

V< (PCF)

w (%)
(PCF)

21.9

102 0

~ 652

25,1

101. 8

.655

23.7

100.1

.683

25'

101.3

,664

22,4

100,3

.681

26.2

102,4

.647
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NINE MILE POINT UNIT 2 FSAR

TABLE 2.5 —48(B)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR LACUSTRINE
SILTY CLAY SPECIMENS

„TYPE OF TEST: CONSOLIDATED UNDRAINED

TYPE OF 59EClMENS ~ UNDISTRQBED BLOCK SR%LES

SlZE OF SPECJMENS: 1 g INCH DIAM'.TER BY 3 5 INCH HIGH

SolL DESCRJPTJON: SILTY CLAY, MODERATELY PLAISTIC,GRAY WITH YELLOW

SAMPLE NUMBER 81G 81H 81I

DEr TH (FT)

Q)
4J

I-
4J
Q.
0
Q.

2
4J

O
4J
D.
JA

z0
g J-
4J Ol- ~
4- O

X
O

~ (%)

Vg (PCF)

~d (PCF)

18,2

108.3.

.56o

20 0

108,1

.56o

19 5

106.1

~ 578

20.3

108.0

~ 561

21,3

102 3

.&,6

22+2

104,6

.611





NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-48(C)

TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR ORGANIC
SILT SPECIMENS

TYPE OF TEST: CPNSPLZDATED UNDRAIHED

TYPE OF SPECllvtEN5: UNDISTURBED) BLPCK SAMPLKS

SlZE OF SPEC!MENS: 1,4 INCH DIAMETER BY 3,5 INCH HIGH

sou. DF Scaipviow: oRGANIc sILT, HIGHLY PLASTIC, DARK GRAY TP BLACK

SAMPLE NUMBER

DEPTH (FT)

'1A 81C

tll

I-
IJJ
Q.
0
LY
CL r0

g I<
4l ~I" ~
4- o
r
O

(PcF)

w (%)
(PCF)

46.7

67.o

1 l23

51.3

67,1

1 ll7

47,1

65.7

1.460

51.6

67.3

1.413

45,1

69.o

1.352

48.6

71.4

1 275
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TABLE 2.5-50

SUMMARY OF TESTING, INSPECTION~AND DOCUMENTATION
REQUIREMENTS DURING EMBANKMENT

BACKFILLING OPERATIONS

QUALITY CONTROL PROGRAM FOR CATEGORY I
STRUCTURAL FILL

f

Test or Ins ection
Test

Minimum Fre enc

'Gradation test ASTM C136-71 1/1,000 cu yd

Moisture density test ASTM D1557-70 1/1,000 cu yd

Backfill conditions
Backfill and compaction
procedureLift thickness

Compaction. eguipment-
P

'asses of compaction
equipment

In-place den ity test ASTM D1556-74
ASTM D2922-76

Relative density test ASTM D2049-69

r

Each lift
Each lift
Each lift
Pri or to each

placement.
Each lift
For open areas,

1/500 cu yd'~',
For confined areas,

1/100 cu
yd'~'riorto placement.,

'Perform at least one test in accordance with liftif the lift is less than 500 cu yd.
'~'Perform .at least one test in accordance with liftif the lift is less than 100 cu yd.
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QUESTION F240e10(2o4o2e3gSRP24e2)

The FSAR states that the xoof drainage system is designed
for the PMP rate of 8.4 inches per hour.

ached.a) Provide a discussion of'ow this conclusion was reac
Include in. this discussion your assumptions regardingd't t ken for roof drains, the amount of plugging as-
sumed and etc. State the height of paxape s ( y)ets if an
which may tend to pond water if the drainage system
should become blocked b debris. Also,. describe the
dimensions. and placement of scuppers or. other openings'.(if any) that will tend to limit the depth to which
water can pond.

b) Eocal PMP rainfall rates as determined from NOAA Hy-
drometeorological Report Nos. 51 and 52 are considerablyh' than 8.4 inches per- hour for short durations.
Discuss the effect of this high rainfall ra ete on the
roofs of'' safety related structures. Also, discuss the
structural ability of the roofs to handle the resulting
loads.

RESPONSE

a) 1.

2.

3.

The roof drainage system design was based'upon cal-
culated xainfall from a PMP developed from NOAA Hy-
drometeorological Report No. 33.

The roof drainage system is designed in accordance
with detailed requirements of the National Plumbing
Code, including roof drain size, type, and
coverage, and the sizing of horizontal and vertical
drain lines; all based on a rainfall of
8 1/2 in/hr.
The height, of the parapet is a minimum of
3 ft 6 in. Scupper drains are not used because of
the preference in keeping. all storm water contained
within the building.
Plugging of roof drains is not assumed. The code
re ires that each roof drain be equipped with arequ

'trainer basket extending not less than 4 in above
the adjacent roof surface. Therefore, any buildup
of debris on a roof would have to exceed the height
of the strainer baskets before total plugging could
occur. Appreciable plugging of the strainer could
be accommodated prior to degradation of the rain
capacity.

QEcR F240.10-1
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Even though Niagara Mohawk believes that it is inappropriate to consider
the roof drains blocked for purposes of analysis, the project has assumed that
the drains are blocked and will evaluate the building safety related roofs
to ensure that they can accomodate there loads or install gA Category parapet
scuppers.

b) The PMP rate of 8.4 in/hr was established at the con-
struction permit stage. This value was approved by the
NRC in the construction permit stage SER and provides
for an acceptable level of safety in the design of site
drainage for Unit 2. The use of NOAA Hy-
drometeorological Report No. 33 is consistent with the
SRP.

Even though Niagara Mohawk believes that it is inappropriate to consider..the
use of NOAA Hydrometeorological Reports No. 51 and 52 for the PMP, we have
evaluated the Site using these as a design basis and will implement any
design fixes required,.

Q&R F240.10-2
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QUESTION F240.11 (2.4.2.3, SRP 2.4.2)

1. The FSAR states that the time of concentration for the
local drainage basin at the plant site is 1 hour.
Describe how the time .of concentration was determined.

2. Discuss in more detail the determination of maximum
water levels for the PMP on the plant site drainage
system. State which culverts or bridge sections were
assumed to be plugged and which were not, and give the
dimensions and elevations of all culverts or openings
which had an effect on water level. Also, provide
justification for your assumption regarding partially
blocked or open culverts.

3. Estimate the. maximum water level of the flood resulting
from the PMP as determined from NOAA Hydrometeorological
Reports, 51 and 52. If the resulting water level is
above the entrances to Safety'elated Buildings describe
procedures to prevent ,ingress of water into those
buildings.

RESPONSE

Although the plant was designed for a PMP based on Hydrometeorological
Report No. 33, an analysis of the effect on the plant for a PMP based on
Hydrometeorological Reports 51 and 52 will be performed. modifications
to Site drainage needed to mitigate any adverse impact on plant safety will
be incorporated.

QEcR F240. 11-1
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3.9.2.2A Seismic Qualification of Safety-Related Mechanical
Equipment

1.11
1.12

3.9.2.2.1A Seismic Qualification Criteria
The purpose of qualifying Category I mechanical equipment, is
to demonstrate its ability to perform a safety-related
function during and after a postulated seismic occurrence of
a magnitude up to and including the SSE. Equipment that
does not perform'ny safety-related function, but whose
failure could jeopardize the function of Category I
equipment, is -required only to maintain its structural
integrity.

1.14

1. 18

1. 20
1.22

1.23
1.25

Seismic qualification of equipment is accomplished by one pf
the four methods discussed in Section 3.7.3.1A. Analysis is
used to demonstrate structural integrity of the equipment.
When mechanical equipment is qualified by analysis,. the
calculated stresses are maintained within the specified
allowables that contain the required margins of safety
described in Section 3.9.2 '.2A. Where the equipment is
classified as active, additional deflection analysis and/or
testing is performed. Details of qualification methods for
specific equipment are contained in Table 3.9A-4.

1.27
1.28

1.2
1.30
1.31
1.33
1.34
1.35
1.36

These methods are applied to mechanical equipment as
follows.

1.37

~Anal ala

The listing below is for equipment where the maintenance of
structural integrity only is required to assure performance
of the design-intended function. This equipment is
qualified by analysis:

1.44

1. 45
1.47
1.48
1.49

1. Piping.

2. Ductwork.

3. Tanks and vessels.

4. Heat exchangers.

5. HVAC - passive components.

6. Pump and valve pressure boundary parts that, are not
required to operate and perform a safety function.

Analysis is also used to qualify rotating machinery items
where verificat:ion must be obtained to demonst:rate that

a

Amendment 3.9A-9

1.52

1.53

1.54

1.55

1.56

1.57

2.2
2.3

ch12 17718f-14k 08/29/84 112





Nine Mile Point Unit 2 FSAR

deformations resulting from seismic loadings do not cause
binding of the rotating element, to .the extent that the 2.4

Amendment 3.9A-9a

chl217718f-14k 08/29/84 112
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Amendment 3.9A-9b
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cause binding of internal valve parts, which
prevents valve operations within specified time
limits.

1.10l. 11

3. The electric motor-driven valve actuator and other
electrical appurtenances are qualified by dynamic
testing.

1.13
1.14

Equipment that is qualified by testing is mounted and
operated in a manner similar to that. of the actual system.
For testjng procedures refer to Section 3.7.3A.

1.16
1.17
1.18

3. 9. 2. 2. 2A Acceptance Criteria 1 ~ 2 1

The acceptance crite~a used are as fo'llows:
c~

1. Tests, when used, demonstrate that the component
performs its required safety function during and
after the test. The test response spectra envelope
the applicable frequency range of the required

. response spectra with 'the required 10 percent
margin in accordance with IEEE-323, 1974.

1.27
1.28
1.29
1.30

1.31

2. Analysis, when used, verifies that stresses do not
exceed the specified allowable stress limits for
the loading conditions shown in Tables 3.9A-5 and
3.9A-6 and that deformations'o not exceed those
which will not permit the component to perform its
design-intended'function.

1.32
1.33
1.34

'1.35

1.36

For ASME components, the specified allowable stress limits
are those shown in Tables 3.9A-7 and 3.9A-8.

1.38
1.39

For non-ASME components, the Design Condition I loading has
allowable stresses limited to 75 percent of the minimum
yield strength at the design temperature of the material, in
accordance with applicable ASTM =-specification. For the
Design Condition II loading the stresses do not exceed the
smaller of:

1.42
1.43
1.44
1.45
1.46

l. 100 percent of the minimum yield strength, or

2. 70 percent of the minimum ultimate tensile strength
of the material (at temperature), in accordance
with the ASTM or equivalent specification for:the
material.

1.48

1.50

1.51

For definitions of Design 'Conditions I and II, see
Section 3.9.3.1.2A.

1.53

Amendment: 3.9A-11

ch1217718f-141 08/28/84 112
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SER 72(c)
~9.. 2

Verify that the calculations are based on 3.6 w/o U-235 enrichment
and state if this is equivalent to the keff value of 1.31 used for
the new fuel racks.

RESPONSE

FSAR Section 9.1.2.2, page 9.1-10, states that the criticality
analysis of the spent fuel storage racks was based upon uniform 3.6
w/o U-235 enriched fuel. The resultant keff was calculated to be
0.90. If fuel with uniform 3.6 w/o U-235 and other design parameters
given in Table 1 were to be analyzed for indefinite lattice
reactivity (koo) as was done for the new fuel racks, the. resultant
koo would be 1.40.

It can be concluded from the above analytical comparison that the new
-fuel storage racks which have a design basis fuel of 1.31 koo (see

FSAR Section 9.1..1.3.1, page 9.1-3) will be the limiting racks with
regard to allowable reactivity for fuel to be'tored at NMP2. All
future reload fuel wi 11 be analyzed for bundle koo to assure
compatabi lity with the new and spent fuel storage racks.





TABLE 1 INPUT ASSUMPTIONS

Parameter

Fuel Pellet OD

Fuel Pellet Density

Fuel Rod OD

Fuel Rod ID

Fuel Rod Pitch (8x8)

Average U-'235 Enrichment

Rod Enrichment Distribution

Burnable Poisons

Channel Thickness

Input

0.41 in

95K TD

0.483 in

0.419 in

0.64 in

3.6X

Uniform

None

0.100 in
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The baSic cell geometry is shown on Figure 9.1-4. The reactivity of the basic
cell is a function of Bll loading in the Boraflex. The Bll loading used
for the criticality analysis is the minimum to be incorporated into the design
and corresponds to 0.028 grams of Bll per square centimeter of cross
sectional area. The nominal Boraflex thickness is 0.106 in. The thickness
tolerance of +0.010 is addressed as one of the perturbations to the
rmltiplication factor of the basic cell.

The fuel assembly is represented by an explicit fuel pin distribution of
selected U-235 enrichments typical of the General Electric Company's
intra-assembly fuel pin arrangement (which produces a bundle slightly enriched
section enrichment of 3.60 weight percent U-235). No credit was taken for
burnable poison in the fuel. If this fuel with uniform 3.6 weight percent
U-235 were to be analyzed for infinite lattice reactivity (k~) as was done
for the new fuel racks, the resultant koo would be 1.40.

The reactivity perturbation effect of the Zircalay fuel channel around the
bundle when located in the spent fuel rack is negative. As an added
conservatism, the assumption is made that all fuel assemblies are stored
without channels.

All reactivity-perturbation effects are included in the critical,ity 'analysis.
The final result shows that the worst case multiplication factor, Koos 0:8961

The racks,„ on their pedestals, provide adequate space underneath for
relatively unrestricted coolant water flow. The holes in the cell bottom
plates allow sufficient. flow through and around each fuel assembly.

The spent fuel pool is cooled by the spent fuel pool cooling and .cleanup
system (Section .9. 1.3). Decay heat loads are computed for a filled pool for
the following cases:

Case 1: A normal refueling discharge containing 260 fuel assemblies
cooled 12 days after reactor shutdown (12 DARS). The remainder of the
pool is filled with normal refueling discharges cooled for multiples of 18
months. The total heat load is 14.4 x 106 Btu/hr.

Case 2: A full core of 764 fuel assemblies cooled 12 OARS, discharged 180
days after the last refueling. The remainder of the pool is filled with
normal refueling discharges (260 fuel assemblies each) cooled 180 days
plus multiples of 18 months. The total pool heat load is 31.2 x 106
Btu/hr .
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A single sample line is also connected to both loops in the RHR system. This
provides a means of obtaining a reactor coolant sample when the reactor is
depressurized and at least one of the RHR loops is operated in the shutdown
cooling mode. Similarly, a suppression pool liquid sample can be obtained
from the RHR loop lined up in the suppression pool cooling mode.

PASS is designed for a purge flow rate sufficient to maintain turbulent flow
in the sample line. Purge flow is returned to the suppression pool. The high
flush flow also serves to alleviate cross-contamination of the samples when
switching from one sample point to another.

All liquid samples are taken into septum bottles mounted on sampling needles.
The sample panel is basically a bypass loop on the sample purge line. In the
normal lineup, the sample flows through a conductivity cell (readable range
0.1 to 1000 micromhos/cm), and then through a ball valve bored out to 0.10-ml
volume. Flow 'through the- sample panel is established, the valve is rotated
90', and a syringe is used to flush the sample plus a measured volume of
diluent (generally 10 ml) thr ough the valve and into the sample bottle. This
provides an initial dilution of 100: 1 and supplies a sample for further
dilution and subsequent counting on a gamma spectrometer. Alternately, the
sample flow can be diverted. through a cylinder to obtain a large pressurized
volume of;coolant. This volume can be circulated and depressurized into a gas
sampling chamber. The pr essure of the collected gas can be related to total
dissolved gas concentration. A sample of the. gas can be obtained for H2 and
02 analysis. Ten-ml aliquots of the degassed, liquid can also be taken for
off-site chemical analyses requiring a relatively large sample. A radiation
monitor in the liquid sample enclosure monitors liquid flow from the sample
station to provide immediate assessment of the sample activity level. This.
monit'or also provides information as to the effectiveness of the deminer alized
water flushing of the sample system following sample operation. li

The piping station includes sample coolers and control valves which select
liquid sample points. The sample station consists of a wall-mounted frame and
enclosures. Included within the sample station are equipment trays which
contain modularized liquid and gas samplers. Each of these modules is
approximately 18 in x 14 in x 20 in high. The lower liquid sample portion of
the sample station is shielded with 6 in of lead brick, whereas the upper gas

1.10-62





selected on-line instrument is appropriate for this application.
(See (8) and (10) below relative to back-up grab sample capability
and instrument range and accuracy).

Position 2

Response: (2)

The reactor coolant and containment atmosphere samples from the PASS can be
analyzed for major fission product concentrations by gamma rag spectral
analysis. The samples may be diluted by a factor of up to 10'o obtain
activities permitting isotopic analysis on a germanium crystal detector. The
samples are handled using long tongs and lead brick shielding to reduce
radiation exposure to a level as low as reasonably achievable. The
concentrations of Kr-85, I-131, Cs-137 and Xe-133 are corrected for dilution,
decay, temper ature and pressure to the time of reactor shutdown. The extent
of fuel damage can then be detyrmined directly from Figures (later).

Hydrogen levels in the containment can be measured by the Containment
Atmosphere Monitoring System. The hydrogen analyzer is environmentally
qualified in accordance with Regulatory Guide 1.89 to operate satisfactorily
following a LOCA. The hydrogen concentration is recorded in the main control
room.

Alternatively, a grab sample of the containment atmosphere can be obtained by
the PASS and analyzed for hydrogen concentration by using a gas.chromatograph.

Horon content of reactor coolant can be determined by analyzing the diluted
reactor coolant sample by the carminic acid method. The sample is handled in
the laboratory with long tongs and lead brick shielding to reduce radiation
exposure'.

Total dissolved gas levels in the reactor coolant can be determined by
measuring the pressure of the gas collected from a degassed sample of
coolant. A sample of the dissolved gases can be obtained and analyzed for
hydrogen or oxygen content using a gas chromatograph.

1.10-64b





opening an RHS sampling valve (operated from the main control room) and the
PASS isolation valve.

The atmosphere samples are obtained by operating a gas pump inside the PASS
while coolant samples are obtained by system pressure.

The PASS isolation valves are environmenta'lly qualified to IEEE 323-1974 and
IEEE 382-1972. All the components located in the PASS piping station in the
secondary containment have been selected to assure that materials in these
components wi 11 withstand the thermal and radiation environment expected
during PASS operation.

Criterion 4

Pressurized reactor coolant samples are not required if the licensee can
quantify the amount of dissolved gases with unpressurized reactor coolant
samples. The measurement of either total dissolved gases or H2 gas in
reactor coolant samples is considered adequate. Measuring the 02
concentration is recommended, but is not mandatory.

h

Clarification 4

Oiscuss the method whereby total dissolved gas or hydrogen and oxygen can be
measured and related to reactor coolant system concentrations. Additionally,'f

chlorides exceed 0. 15 ppm, verification that dissolved oxygen is less than
0.1 ppm is necessary. Verification that dissolved oxygen is 0.1 ppm by
measurement of a dissolved hydrogen 'residual of 10, cc/kg is. acceptable for
up to 30 days after the accident. Within.30 days, consistent with minimizing
personnel radiation exposures (ALARA), direct monitoring for dissolved oxygen
is recommended.

Position 4

Total dissolved gas levels in the reactor coolant can be determined by
measuring the pressure of the gas collected from a degassed sample of
coolant. The sample flow in the PASS is diverted through a cylindrical
volume. The volume is then circulated and depressurized into a gas chamber.
The total dissolved gas level is determined from the pressure developed in the
chamber. A sample of the gas can also be obtained for H2 and 02 analysis.

3
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Cl



Task

Nine Mile Point Unit 2 FSAR

Table I I.B.3-1

TIME AND 00SE PROJECTIONS FOR PASS SAMPLING, TRANSPORT ANO ANALYSIS

Time min) Exposure(2) (mR
Notes

Decision to take sample

Read containment atmosphere
H2 levels in control room

Operate control panel for dilute
reactor coolant

Transport dilute reactor coolant
to laboratory

Prepare coolant for isotopic

Perform isotopic analysis of
coolant

0 0 NA

0 5

0 20 2

20 40 2

40 60

60 90

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Assumes TSC 5 OSC activated and sample room
habitated

6" lead shielding

3" lead shielding

4" lead for W.B.

Analyze coolant for Boron

Prepare sample panel for contain-
nent atmosphere

Operate control panel for contain-
ment atmosphere

Transfer containment atmosphere
to small cask

95 180

20 40

40 50

50 55

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

4" lead for W.B.

2" lead shielding

Transport containment atmosphere
to laboratory

Prepare containment atmosphere
for isotopic

Perform isotopic analysis of
containment atmosphere

55 75

75 95

95 125

Ltr

Ltr

Ltr

1of2

Ltr

Ltr

Ltr

3" lead shielding

4" lead for W.B.
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Table I I.B.3-1

TIYE AND BOSE PROJECTIONS FOR PASS SAMPLING, TRANSPORT AND ANALYSIS

Time min Exposure(2) mR

Notes

Operate control panel for total
dissolved gas

Operate control panel for 10-ml
reactor coolant

55 180 2

180 195 2

Ltr Ltr

Ltr

6" lead shielding

6" lead shielding

Transport 10-ml reactor coolant
to laboratory

Analyze 10-ml reactor coolant
for chloride

195 255 3

255 315 2

Ltr

Ltr

Ltr

Ltr

5" lead shielding

4" lead for M.B.

(1) Number of persons performing particular task

(2) Doses are based on the assumption that the decision to take a sample
is made one hour after reactor

screen.
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TABLE II.B.3-2

POST-ACCIDENT SAMPLING ANALYTICALMETHODS

~Anal sis

Boron

Chloride

Method

Carmini c
acid

Specific
ion

Sui tabi 1 i t
GE NEDC-30088
In-house
testing

ASTM D512D
In-house

~Ran e

50-
2,000 ppm

1-10 ppm
10 ppm

~Accur ac

+50 ppm

+l ppm
+lOX

Combina-
tion pH
electrode

GE NEDC.-30088 2-12 pH +0.2 pH

Isotopic Gamma

spectral
analysis

In-house
testing

1~ Ci/gm-
10 Ci/gm .

+200/

Total
Dissolved

Dissolved
H2 or 02

Gas

sample
pressure
measurement

Gas
chromatograph
and pressure
measurements

GE testing
In-house
testing

GE testing

25-.50 cc/kg +505
50'-400 cc/kg +305

'

25-50 cc/kg +50%
50-400 cc/kg +30K

Hydrogen(2)

Oxygen(2)

Gas
chromatograph

Gas
chromatogr aph

In-house
testing

In-house
testing

0.1-100K

0. 5-100/e

+0.1X

+0. 5X

(1) Verification is inconclusive.
(2) Backup analysis for on-line H2/02 monitoring system
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QUESTION F410.45(9.5.1)

Describe the methodology used to verify that proper
separation (fire protection) is provided for the safe
shutdown capability in accordance with Section 5.b of BTP

CMED 9-1. Provide area arrangement drawings showing the
safe shutdown system (including cable routing) in order that
we may review the separation design.

RESPONSE

See Sections 9B.6, 9B.7, and 9B.8.

1. 10

l. 11

1. 12
1. 13
1.14

Amendment QEcR F410. 45" 1

chl2177 fqr14h 08/28/84 114
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QUESTION F410.46 (9.5.1)
Address the means provided for assuring the function of the
safe shutdown capability when considering fire induced
failures in associated circuits as discussed in
Enclosure 4A.

RESPONSE

See Section 9B.5.

1.11
1.12
1.13

1.14

Amendment QE(R F410.46-1

chl2177fqr14j 08/29/84 112
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QUESTION 'F410. 47 (9. 5. 1)

Describe in detail the design capability of the alternate
shutdown capability for achieving hot and cold shutdown in
accordance with Sections 5.b and 5.c of BTP CMEB 9-1
(Parts III.G and III.L of Appendix R). This discussion
should include the equipment which provides the capability
to perform various safe shutdown functions, all required
support equipment; and the instrumentation available for
monitoring shutdown.

RESPONSE

See Section 9B.4.

1. 10

1.11

1.12
1.13

1.14

Amendment QGR F410.47-1

ch12177fqr14i 08/28/84 155
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SECTION 9B.8
a,

RESULTS OF FIRE PROTECTION ANALYSIS FOR
SAFE SHUTDOWN CAPABILITY IN ACCORDANCE

WITH 10CFR50, APPENDIX R

The results of the fire protection analysis for the safe
shutdown systems by fire areas/subareas where safe shutdown
equipment is located axe provided in Tables 9B.8-1 and
9B.8-2, Table 9B.8-1 lists by fire area/fire subarea all
equipment required for safe shutdown in case of a fire.-=
This list also indicates the afe shutdown train associated
with each item of equipment. Table 9B.8-2 gives proposed
modifications'iand/or procedures, 'if any, xequired to bring
this fire area/subaxea into compliance with Section III.G.2
of Appendix R, and the conclusion of the analysis.

1.17
1.18
1.19
1.20
-l. 21
1.22
1.24
1.25

1.26

The assumptions used in this analysis are as follows:

1. Fire occurs in any one fire area at a time.

1.2

1.2

2. All safe shutdown cables and equipment located in the
fire area where the fire occurs are lost.

I

3. All. safe shutdown equipment located outside of the fire
area, but fed by the cables passing through the fire
area, is disabled.

4. 'pu'rious maloperation of the equipment fed by cables
passing through the fire area may occur under the con-
dition stated in Section 9B.5.3.

1.3
1.3

1.32
1.33

1.34

1. 35

5. Safe shutdown cables not passing through the fire ax'ea
where the fire occurs remain unaffected.

1.3
1.37

The evaluation considered cable routing as of
March 10, 1984. Controls have been established to ensure
that future cable routing will not affect the safe shutdown
analysis. An update will be provided in March 1985.

The primary containment was not included in the evaluation
since it is inerted.

1.39
1.40
1.41
1.42

1. 43,

Amendment 9B.8-1

ch1217718f-14c.k 08/29/84 112
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TABLE 9B.8-2 (Cont)

356NZ PGCC relay room

Pro osed Modifications

The following -, equipment/cables
accordance with methods outlined in
this fire area into compliance
Appendix R:

See Fire Area FA26.

are being modified in
Section 9B.6 to bring

with Section III.G.2 of

Conclusions

Fire Area FA24, Control Building, El 288 Ft

Fire Zones in This Fire Area

1.12

1.14

1.16

1.19

1.20

1.24

See Fire Area FA26.

Amendment 27 of 38

ch1217718 f-14cm 08/29/84 112
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TABLE 9B.8-2 (Cont)

Fire Area FA26, Main Control Room, El 306 Ft. 1 ~ 15

Fire Zones in This Fixe Area 1.17

372NZ Contxol room panels
373NZ Main control xoom
374SG PGCC underfloor, west
375SG " PGCC underfloor, east
376SG PGCC underfloor, south

pf

The main control . and relay roomy fire protection analysis
postulates fire in the 'main control or relay
rooms that necessitates evacuation of the main control room
and verifies that capability for safe shutdown of the plantI

exists from the remote shutdown room and other local control
stations outside the main control i <or relay rooms. An
exposure fire in the main controlior'elay rooms'nvolving
in situ combustibles which may disable „.all -safe shutdown
trains is not considered a credible eveat,, A fire"involving
transient combustibles in the main control or relay rooms
which disables all safe shutdown trains i's also considered
unlikely since the main control room is continuously manned;
both the main control and relay rooms are provided with
ionization-type smoke detection and Halon suppression
systems ( for floor sections or modules); and, administrative
procedures would generally limit transient combustibles from
being brought into the main control or relay rooms.
However, since the NRC xequires that a major fire be
postulated in the control or relay rooms, the following
information addresses this contingency.

The assumptions used in this analysis are as follows:

1.20
1.21
1.22
1.23
1. 24

l. 33
1. 34
1.35
1.36
1.37
1.39

1.40
1.42

1.43
1.45
1.46
1.47
1.48
1.49

1.50
1.Sl
1.52

1.54

1.57

A fire occurs and requires evacuation of the main
control room. Operators scram the reactor and
initiate MSIV closure before evacuating the area.

2.2
2.3
2.4

2. The entire main control or relay room i lost; no
automati signals+are available after evac6ation.

3. Loss of offsite power occ rs oincidental with the
fire in the main control or relay room (this
provides a mo e~~gen. safe shutdown scenario).

4. A single, spurious maloperation g~f~b components
controlled from the main control room a oc

2.6
2.7

2.8
2.9
2.10

2.11
2.12

Amendment
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TABLE 9B.8-2 (Cont)

The worst-case spurious mal peration is one SRV
remaining opery ~ZZ~

5. In cases o'f high-/low-pressure interface, multiple
devices located in series and controlled from 'the
main contro1 room may spuriously maloperate,
resulting in any one high-/low-pressure interface
failure at a- time.

t

Safe Shutdown S stems
l

Selected equipment -in safe. shutdown trains I, II, III, and
IV are ~used to mitigate the effect of fires in the main
control or relay rooms. Most of this equipment is located
in the iremote shutdown room and includes manual control of
four ADS safety relief valves (SRVs), the RCIC system, and
the shutdown cooling and suppression pool cooling modes of
the RAR system.', In the case of shutdown from the remote
shutdown.panel, RCIC operation, -followed . by .-RHR shutdown
coolinc), is the preferred safe shutdown method.

A more complete 'description-follows:

2.13

2.14
2.15
2.16
2.17

2.22

2.24
2.25
2.28
2.29
2.30
2.31
2.32
2.33

2.35

Various systems that may be used for safe shutdown of the
plant 'in case of a.fire .in the main control or relay rooms
are as'ollows:

RCIC - To maintain reactor water level.

2.37
2.38

2.40

2. To depressurize the reactor pressure
vessel, if required.

2. 42
2. 43

3. To maintain suppression pool temperature
within design limits and 'for shutdown
cooling.

2. 45
2.46

4. CMS - o ovx e xn o a son or the
sup~ression drool water level and

em erature.

2. 48
2. 49

5. Other support systems 2.53

a ~ EGA, EGS, EGF '» Emergency diesel generators
(Divisions I 'nd I'I) and their auxiliary
.systems (such as fuel oil and starting air).

2.56
2.57
2. 58,

b.

Amendment:

ENS/E JS/EHS/BYS/LAC - Onsite .emergency power
distribution systems

29'a of 38
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Nine Mile Point Unit 2 FSAR

TABLE 9B,8-2 (Cont)

C. SWP - Cooling water for the emergency diesel
generator jacket coolers, SFC and RHR heat
exchangers, and various area unit coolers as
required.

3.3
3.4
3.5

VC - Ventilation and air-conditioning for
cooling remote shutdown room, emergency
switchgear rooms, diesel generator rooms,
electrical tunnels, and others.

SFC — To cool the pent fuel pool.

3.6
3.7

3.8

3.9

All of the above systems, except EJS and EHS, have
monitoring/control automatic actuation circuits in the main
control room. 'he necessary controls for monitoring RCIC,
SRV, RHR, CMS, and SWP are operable from the remote shutdown
panel.

I

iesel genera or supp rt system are available qn local
control panels outside the main control or relay rooms.

3. 13
3.

14'.

15
3.16

3.18
3.19

Safe Shutdown Scenario < 76 /
The seque of plant respons and operator actions assumed
in thi nalysis after a major fire in the control/relay
room> is as follows (note that times shown are estimated;
actua times will be established by analysis):

3. 22

3.24
3.25
3.27
3.28

Time Event.

Control room operator initiates
reactor scram by placing the
reactor mode switch in shutdown
position and closes MSIVs from
the main control'oom.
Toss of offsite power occurs.

Operators leave main control
room (control building
el 306'-0").

3.33

3.37

3.38

3.39

3.54

3.55

3-5 sec

<10 sec

MSIVs close.

SRVs lift, discharging to sup-
pression pool; one SRV fails
to reclose due to fire-initia-
ted spurious maloperation.

3.57

4.1
4.2
4.3
4.4

Amendment 29b of 38
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TABLE 9B.8-2 (Cont) ~i +9(iI~~ ~
Event ~ gsv'

min

510 min

Operator action is taken t
'ence UiSe XWl~eoleno id

breakers that confirm MSIV
ntrol buildin

el 251'-0").

Operators operate transfer
switches in remote shutdown
panel to transfer control to
remote shutdown paneli (control
building el 261'-0").

4.9
4.10

4. 11

4. 12
4. 13

Complete start of RCIC from the
remote shutdown panel (if not
already running).

4. 15

4. 16

Deenergize (close) the open SRV
from the remote shutdown panel.

4. 17
4. 18

At this point., hot shutdown is
achieved.

4. 19

25 min Operator starts the Division I
emergency diesel generator from
the local control panel in the
Division I emergency diesel
generator room (control
building el 261'-0").

4.21
4.22

4.23

The Division I emergency onsite
ac power system is then
energized from the Division I
emergency switchgear room
(control building el 261'-0").

As required, other support
systems are started locally.

4.25
4.26

4.27

4.28

)30 min If required to 'aintain
suppression pool temperature
within limits, the operator
initiates suppression pool
cooling with Division I RHR
system.

4.30

4.31

4.32

Amendment 29c of 38
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TABLE 9B.8-2 (Cont)

Time Event

>60 min Operator starts the Division II
emergency diesel generator from
the local control panel in the
Division II emergency diesel
generator room (control
building el 261'-0").

4.34
4.35

4. 36

He then energizes the
Division II emergency onsite ac
power system from the
Division II emergency
switchgear room (control
building el 261'-0").

4. 38

4.39

4.40

As required, other support
systems are started locally.

4.41

>120 min

1

572 hr

After reactor pressure
decreases to (135 psig,
operators j.nitiate Division II
RHR shutdown cooling to place
the reactor in cold shutdown
condition from the remote
shutdown panel.

The reactor reaches cold
shutdown (5212 F) condition.

4. 43

4. 44

4. 45

4.46

Unit '2 will demo'nstrate by analysis that the appropriate
reactor vessel/core containment parameters and spent fuel
pool will remain within acceptable limits during this
scenario.

4.SS
4 '6
4.57

Modifications 5.4

In case of a fire in the main control or relay rooms, the
present design modifications necessary to maintain
availability and controlability of systems required for safe
shutdown and to prevent spurious maloperations . include the
following:

5.6
5.7

5.9

1. Add manual control switches on the remote shutdown
panel.

5. 13

Amendment 29d of 38
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TABLE 9B.8-2 (Cont)

2. Provide disconnect switches outside the main
control or relay rooms to prevent spurious
maloperations.

5. 15
5. 16

3. Remove permissives/interlocks from the main
control/relay rooms under remote shutdown panel
operating mode.

5.18
5.19

Specific procedures will be developed to address
administrative control of this equipment to ensure
safe operation from the remote shutdown „panel.

5.21
5.22
5.23

4. provide additional protection for control power
supplies to circuits on the remote shutdown panel.

I

Conclusions

5 '5
5 '6
5.29

With the above modifications, capability exists for safe
shutdown of the plant from the remote shutdown panel and
other local control stations outside the main control and
relay rooms in the unlikely event of a fire in the main
control or relay rooms requiring evacuation of these areas.
After scram and MSIV closure, all manual operations,
including the initiation of core cooling, can be completed
within 10 min of evacuation of the main control room. After
this initial period, additional actions can be initiated
from the remote shutdown panel or locally, as required, to
bri'ng the reactor to cold shutdown. Unit 2 will demonstrate
by analysis that the appropriate reactor vessel/core
containment fuel pool parameters remain within acceptable
limits during the postulated scenario. Necessary
administrative -procedures, operating instructions, and
operator training will be provided for the main control and
relay rooms fire event.

5.31
5.32
5.33
5.34
5.36
5.38
5.39
5.40
5.41
5.42
5.43
5.44
5.45
5.46
5.47
5.48

Amendment 29e of 38
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10.4.3.4 Test and Inspection 1.11

All the items of equipment associated with the turbine gland
seal system are tested by their vendors. Preoperational
tests of the equipment vill be performed in accordance with
the program described in Section 14.2. Refer to Table 3.2-1
for quality group status.

1. 12
l. 15

1. 17

10. 4. 3. 5 Instrumentation Requi rements 1. 15

1.20

Instruments and controls are provided for automatic and
manual control of the turbine gland sealing system. The
controls and monitgrs descdibed below are located in the
main control, room~ The control logic is shown on
Figure 10.4-3.

1.21
1.22

1.23

1.26

The. vater level of,.each clean steam reboiler is controlled
automatically by the associated makeup control valve. The
makeup control valve closes when the reboiler vater level is
high-high.

Each reboiler outlet block 'alve opens or closes
automatically when the associated reboiler water level is
not high-high or is high-high, respectively. The valves can
also be controlled manually.

The reboiler shell condensate inlet block valves and the
reboiler shell blowdown valves are controlled manually.

l. 27
1.30

1. 31
1.32
1.33

1.34
1.35

The gland seal steam auxiliary supply valve opens
automatically when the auxiliary supply block valve is fully

, open and the gland seal steam supply pressure or the gland
seal steam header pressure is low. The valve can also be
controlled manually.

. The gland seal steam auxiliary supply block valve opens
automatically when the gland seal steam supply pressure or
the gland seal steam header pressure is low. The valve can
also be controlled manually.

The steam seal supply pressure is controlled automatically
by the steam seal supply header control valves.

The gland seal steam header pressure is controlled
automatically by the gland seal feed control valve.

1.36'.37
1.38
1.40

1.41
1.42
1.44
1.45

1.46
1.47

1.48
1.49

Amendment 10. 4-10
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TABLE 3e2-1

EQUIPSEHT AHD STRU 'TUBE CLASSIPIChTIOR

Scope of
~su ~l Location

Electrical
Classifi-

cationm
Seisaic
Categor~

Quality
Group

Classifi-
cation

Quality
Assurance

Regglireaent
Tornado

Protection Notes

Valves, isolation
Valves, for essential
conponents

Valves, for nonessential
conponents

Pumps
Heat exchangers
Expansion tank and strainers

P
P
p
P

PC ~ PB

PB

PCdRBd T
RB
RB
RB

1E

Non-1E
Non-1E
HA
Hh

Rh
RA
Rh
HA

B

D
D
D
D

Nh
Hh
RA
HA

Pg HR
P
P
P

1 22
1 24
1. 25
1% 27
1~28
1 36
lg37
1 39

I'nrnine Building Cloud Loo Coolin Rater S stea 1 43

Piping
Valves
Heat,exchangers
Punps

noser Conversio~nn ster.

P ',

P
'

P

TdN
TdN
T
T

Hh
Hon-19
HA
Ron-ly

RA
RA
NA

HA

D
D
D

D

NA
.NA

NA
HA

RR
HR
RR
HB

1 45
1 46
1 48
1 49

1 52

P

Rain stean piping betveen
outermost isolation valves
up to but not including
turbine stop valves

Hain stean branch piping
to first valve capable
of timely actuation 'P

Hain turbine bypass piping
up to bypass valve P

First valve that is noraally
closed or capable of auto-
matic closure in bra ch
piping conne=ted to naia
steam 8 turbine bypass piping P

Turbine stop valves,
turbine control valves,
and turbine bypass valves, P

Rain stean leads from
turbine control valve to
turbine casing P

BBdT, S

Hon-1E - I
Ron-1E 'A

D

D

I - HRI

I NR

C1 N 1i)

C1 3)

Ct 3)

C11)

Cl 5 lv)t
s

C1s,1v)

1 54
1 55
1 56
1 57
2 1

2 2
2.3
2 5
2 6
2 8
2 9
2 19
2 ll
2 12
2 14
2 15
2 16
2 18
2 19
2 20

Amendment
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ThBLE 3 2-1

EQUIPS KT hRD STBUCTURE CLhSSIPIChTIDR

Turbine gland seal and
exhaust stean

Peedvater and condensate
systeu beyond long-'tera
isolation valve

Scope of
~Su ll Location

Electrical
Classifi- Seisaic

Ron-1E

Quality
Group Quality

Classifi- hssurance Tornado
cation Beguireaent Protection Rotes

CL 3
~

$ 41
2 0 22

2 24

2 26

haendnent

I
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Nine Mile Point Unit 2 FSAR

TABLE 1.8-2 (Cont)

Re lator Guide 8.10 Revision 1-R Ma 1977

Operating Philosophy for Maintaining
Occupational Radiation Exposures as

Low as Is Reasonably Achievable

FSAR Sections 12.1, 12.5.3.

Position

The Unit 2 project: complies with this guide.

9 of 14
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TABLE 1.8-2 (Cont)

Re ulatory Guide 8.8 Revision 4 March 1979 draft

Information Relevant to Ensuring That Occupational
Radiation Exposure at Nuclear Power Stations Will

Be as Low as is Reasonably Achievable

FSAR Sections ll, 12 and 13

Position

The Unit 2 project complies with this guide with the following clarifications:

Regarding position C.2, the recommendations stated in this section of 'the
regulatory guide were considered during the development of the design for Unit
2. The implementation of these recommended ALARA improvements are evidenced
in the FSAR and plant.drawings.

- As part of the ongoing ALARA program, procedure(s) addressing the guidance of
position C;2 will be implemented.

Regulatory Position C.2.g.l recommends a radiation monitoring readout be
available at the main access control point. The NMP2 digital radiation
monitoring system has a complete console readout in the radiation protection
office (FSAR Section 12.5.2). The pur pose of this readout is for radiation
protection personnel only, to monitor radiation levels during normal plant
operations and respond, to unusual occurrences. There is also readout
capability in the. Technical Support Center for monitoring during accident
conditions.

The radiation protection office is located on elevation 306 at the main access
point. Radiation protection personnel in the office could alert personnel
entering the restricted area if radiologic conditions warranted.

Regulatory. Position C.3.a.8.e recommends the "work permit" state an estimated
exposure time required to complete a task and the.'estimated dose anticipated
from the exposure. A site procedure "Incorpor ating ALARA Requirements Into
Work Planning and Initiation," requires this information be documented on the
Radiation Work Permit Request Form.

Regulatory Guide C.4.a.2 recommends the counting room facility be equipped
with a "low-background" alpha-beta proportional counter. The NMP2 counting
room wi 11 utilize a Nuclear Measurements Corporation PC-5, or equivalent,
counter. This equipment is a gas flow proportional counter. It provides

, adequate sensitivity for nuclear power reactor applications. A description of
the instrument is in Table 12.5-1. Calibration of the instrument is described
in Section 12.5.2.2.1.

Regulatory Position C.4.b.2 recommends portable high-range (0.1-500 R/hr) ion
chambers be provided. NMP2 will utilize 0-50 R/hr ion chambers (Eberline
RO-2A or equivalent). An electronically quenched Geiger-Muller detector will
be used for radiation fields up to 1000 R/hr.





Regulatory Position C.4.c.2 recommends the use of 0-200 mR personnel
pocket dosimeter. NMP2 will utilize 0-500 mR pocket dosimeters.

Regulatory Position C.4.c.5 recommends hand and foot monitors be used.
~ NNP2 will use G-M type probes for personnel monitoring. The probes

will not be in a- fixed "hand and foot" configuration.





Nine Mile Point Unit 2 FSAR

QUESTION F471. 21 (SRP 13 ~ 1)

(a) Figure 13. 1-9 shows that the health physics. and
chemistry functions at NMP-2 are not sepazated into a
Health Physics Section and Chemistry Section supervised
b a Health Physics Supervisor and a Chemistry
Supervisor as recommended by ouz'osition is in
Section I I.A. 1 of .NUREG-0731. The organisation and
Figure 13. 1-9 should be revised to reflect separate
supervision of these distinct functional areas ..

(b). The applicant should provide qualifications in the form'f a resume for the Superintendent, Chemistzy and
Radiation Management (RPM) to demonstzate that the RPM
meets the requi rements of Regul a to ry Guide 1 . 8,
"Personnel Selection and Training."

(c) The applicant should commit to using the,criteria of
ANSI 3. 1, December 1979, in selecting the individual
temporarily filling the RPM' position as outlined in
NUREG-073 1 .

(d) The applicant should commit to train health physics
technicians in accorda'nce. with the criteria'f
ANSI/ANS 3. 1-. 1978, which requires one year of 'z elated
technical training and two years of experience, or
ANS I 18. 1, which 'lso requires such training and
experience. Additionally, radiochemistzy and radiation
protect/on are separate specialties each requiring two
years of working experience, as indicated in ANSI 18. 1.
The applicant should commit to provide experienced
technicians with appropriate qualifications ancL two~
year s of experience in each specialty, chemistry and
radiation protection, or shouLd separate ~ the functions
into two distinct specialties in accordance 'ith
ANSI 18. 1.

( e) To comply wi'th the cri teria of NUREG-06S4, Table B-1 and
the I I . A.d(2 ) of NUREG-073 1, the applicant should commit
to have at, least one ANSI 18. 1 qualified health physics
technician on the site at all times.

RESPONSE

See revised Chapter 13.

Q&R F471.21-1
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TABLE 13.1-3 (Cont)

Su ervisor Com uter 0 erations and Maintenance Nuclear

This supervisor is responsible for the proper operation of
the station process computer, the security computers, the
document contral computer, the outage management and
scheduling computer, site applications on the Niagara Mohawk
system computers and, the operation and maintenance of the
various mini and micro computers used on the site for
process and results applications.

Su ervisor Technical Su ort Nuclear

The Supervisor Technical Support Nuclear is in charge of the
coordination of the activities of the General Site Technical
Support Staff. This staff is composed of technical
assistants of diverse training and experience, who

are'ssignedon special projects within the Technical
Department.

Su ervisor Fire Protection, Nuclear

The Supervisor Fire Protection Nuclear performs general,
planning, testing, inspection and overseeing of the station
fire protection functional activities. Periodic testing of
the systems and portable equipment is performed by shift
fire brigade personnel or technicians under the direction of

,the Shift Supervisor"or Supervisor Fire Protection.

Su erintendent Chemistr and Radiation Mana ement
~ ~

The Superintendent Chemistry and Radiation Management is
"responsible for the chemistry, radiochemistry, radiation
protection and emergency planning requirements of the
stations(He is. the "Radiation Protection Manager" defined in Regulatory
Guide 1.8). He also coordinates the chemical and
radiochemical aspects of the effluent and environmental
monitoring to ensure the maintenance of site criteria.
Under his direction are the Supervisor Chemistry and
Radiation Protection, Supervisor Radiological Support, and
the Environmental Coordinator.

Su ervisor Chemistr and Radiation Protection

The Supervisor Chemistry and Radiation Protection has direct
responsibility for the Radiochemistry and Radiation
Protection Technicians and for the operation of the
Chemistry and Radiochemistry Laboratory, radiation
protection program, and radiological monitoring equipment.

2 of 7
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TABI.E 13. 1-3 (Cont)

(When he temporarily fills the ("Radiation Protection Manager" )
Superintendent Chemistry and Radiation Management position, he

is qualified to ANS 3.1 Draft 1979)
Under his direction are the Unit Radiation Protection
Supervisor, Unit Chemistry Supervisor, and Supervisor
Instrument Support.

Su ervisor Radiolo ical Su ort
The Supervisor - Radiological Support has the responsibility
of assisting the Superintendent Chemistry and Radiation
Management in providing technical and administrative
guidance in the areas o f Emergency Planning,. AIARA,
Radiological Engineering, Respiratory Protection, and
Dosimetry (He is an individual who can temporarily fill the ("Radiation.
Protection Manager" ) Superintendent Chemistry and Radiation Management',s
position and is qualified to Section 4.4.4 of ANS 3.1 Draft 1979).
Under his direction is a technical support staff to provide

technical guidance in the above areas.

Unit Radiation Protection Su ervisor

Under the general direction of the Chemistry and Radiation
Protection Supervisor, this supervisor is responsible for
providing technical and administrative guidance in the area
of radiation protection and for managing and controlling
personnel exposures to radiation and radioactive materials.
A Technical Specialist is assigned to assist this
supervisor.

Unit Chemistr Su ervisor

Under the general direction of the Chemistry and Radiation
Protection Supervisor, this supervisor is responsible for
providing technical and administrative guidance in the area
of Chemistry and for managing and controlling radioactive
and chemical effluents. A Technical Specialist is assigned
to assist this supervisor.

Su ervisor Instrument Su ort
Under the general direction of the Chemistry and Radiation
Protection Supervisor, this supervisor is responsible for a
program to assure that all counting room and radiation
protection instrumentation, as well as sealed sources, are
properly inventoried and maintained. A Technical Specialist
is assigned to assist this supervisor.

AIARA Coordinator

Under the general direction of the Supervisor Radiological
Support, this supervisor is responsible for developing and
maintaining a formal A&RA program to assure - that the

2a of 7
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TABLE 13. 1-3 (Cont)

Radwaste 0 erations Su ervisor
The Radwaste Operations Supervisor, under the general
direction of the Supervisor Operations, is responsible for
coordinating the safe and efficient conduct of waste
operations. He schedules and coordinates waste shipments
and supervises the packing of radioactive waste as
necessary. He directs and supervises the work of operators
assigned to duties in the ~ waste facility. Assistant
Supervisors Radwaste Operations hre assigned, as required.

Radiolo ical En ineer

Under the general direction of the Supervisor Radiological
Support, this supervisor is responsible for providing highly
specialized technical advice and assistance in the area of
radiological engineering-.

I

Emer enc Coordinator

This supervisor has, responsibility for maintaining and
modifying the Emergency. Plan and Procedures as required, for
maintaining the Emergency Plan Monitoring equipment and for
the scheduling, operation and analysis of drills and other
exercises of the Emergency Plan and Procedures. An
assistant emergency coordinator is assigned to assist this
supervisor.

Environmental Frotectio'n Coordinator

This supervisor is responsible for coordination of the
environmental programs associated with the Nine Mile Point
Site and operated by contractors, and also for environmental
monitoring conducted by site personnel.

3 of 7
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TABIE 13. 1-4 (Cont)

Title
Training Specialist
Nuclear

Emergency Coordinator

Supervisor Chemistry
and Radiation Protection

16

NA

4.4.3 or
4.4

Section of
ANSI N18. 1-197B

No. Site Containing
Q ' '"

''A

Unit Radiation Protection
Supervisor

Unit Chemistry Supervisor

Supervisor Instrument
Support

Supervisor Radiological
Support

Dosimetry Coordinator

ANKARA Coordinator

Radiation Protection Technicians As Needed

4.4.3

4.7.2

4.6.1~

4.7.2

4.7.2

4.5.2

Chemistry & Radiochemistry Technicians

Environmental Protection
Coordinator

Respiratory Protection
Coordinator

Radiological Engineer

Assistant
Station'hiftSupervisor Nuclear

Station Shift
Supervisor Nuclear

Chief Shift Operator

Nuclear Auxiliary
Operator E

As Needed

16

16

12

24

4.5.2

4.7.2

4.7.2

4.7.2

4.3.1

4.3. 1

4.3.1

4.3.1

/
* When one of these individuals temporarily fills the position of Superintendent

Chemistry and Radiation Management this individual will meet the qualifications
of Section 4.4.4 of ANS 3el Draft 1979.
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Nine Mile Point Unit 2 FSAR

I.C.6 GUIDANCE ON PROCEDURES FOR VERIFYING CORRECT
PERFORMANCE OF OPERATING PROCEDURES

FSAR Cross Reference

Section 13.5.1

NUREG-0737 Position

It is required that licensees'rocedures be reviewed and
revised, as necessary, to assure that, an effective system of
verifying the correct performance of operating activities is
provided as a means of reducing human errors and improving
the quality of normal operations. This will reduce the
frequency of occurrence of situations that could result in
or contribute to accidents. Such a verification syst: em may
include automatic system status monitoring, human
verification of operations and maintenance activities
independent of the people performing the activity, or both.

Implementation of automatic status monitoring if requi red
will reduce the extent of human verification of operations
and maintenance activities but will not eliminate the need
for such verification in all instances. The procedures.
adopted by the licensees may consist of two phases - one
before and one after installation of automatic status
monitoring equipment, -if required, in accordance with
Task I.D.3.
Task I.C.6 of the NRC Task Action Plan (NUREG-'.0660) and
Recommendation 5 of NUREG-0585 propose requiring that
licensees'rocedures be reviewed and revised, as necessary,
to assure that an effective system of verifying the correct
performance of operating activities is provided. An
acceptable program for verification of operating activities
is described below.

The American Nuclear Society has prepared a draft revision
to ANSI Standard N18.7-1972 (ANS 3.2), Administrative
Controls and Quality Assurance for the Operational Phase of
Nuclear Power Plants. A second proposed revision to
Regulatory Guide 1.33, Quality Assurance Program
Requirements (Operation), which is to be issued for public
comment in the near future, will endorse the latest draft
revision to ANS 3.2 subject to the fol.lowing supplemental
prove.sions:

l. Applicability of the guidance of Section 5.2.6
should be extended to cover surveillance testing in
addition to maintenance.
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Unit 2 will utilize procedures and equipment to assure an effective system of
verifying correct performance of operating activities. The Unit 2 design
incorporates, as part of the overall program, an automatic status system, the
bypass inoperability system. The Unit 2 project is committed to Regulatory
Guide 1.33 (Section 1.8) and the following:

l. ANSI N18.7-1976 Section 5.2.6 is applied to both maintenance and
surveillance testing.

2. The authority to release systems and equipment for maintenance or
surveillance testing or return-to-service may be delegated to either
the SSS (SRO) or Chief Shift Operator (SRO) provided that the SSS is
kept informed.

3.

4.

5.

Except 'in cases of significant radiation, exposure, a second qualified
person shall verify correct implementation of equipment control
measures such as= tagging of equipment.

Equipment control procedures shall include assurance, that control
room operators are informed of changes in equipment status .and the
effects of such changes.

For the return to service of safety related equipment, a second
qualified operator shall verify proper systems alignment unless
functional testing can be performed without compromising plant safety
and can prove that equipment valves and switches involved in the
activity are correctly aligned.

Equipment control procedures described in Section 13.5.1.3.3
provide assurance that this guidance is implemented.

J
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QUESTION F430.2 (SRP 8.2)

The staff understands that the configuration of the offsite
power circuits will be changed from that which is currently
described in the FSAR. Accordingly, provide an FSAR
amendment which includes:

a. A revised Figure 8.2-1 and narrative description of the
new offsite power circuit configuration.

'I

b. Drawings of the 'physical orientation of the offsite
circuits around the> Nine Mile Point and Fitzpatrick
Power Stations. Suggest using Figures similar to 2.1-2
and 2.1-3.

d.

Drawings which show tower spacing for lines which share
a common right'f way.

Steady= state and transient stability analyses results
for- the .new offsite configuration including the loss of.
the largest capacity to the grid or removal of

the".'argestload from the grid.

RESPONSE
H

See revised Sections 8.1 and 8.2. A tower spacing drawing
is not provided since the 1'15 kV is not on a common. right-
of-way. See Figure 430.7-1.

QGR F430.2-1





PSB (Xmm."ITS:

a. 5 b.

~ It appears that the note on Figure 430.7-1 identifying line
421 as a potential addition is incorrect. Shouldn't it be
1 ine II20?

iIf the two additional lines to the Scriba substation are not
installed, only two lines will serve the substation and one
of the lines is taken through Fitzpatrick station. There is
also only one circuit breaker at Scriba separating the two
lines. Oiscuss the reliability of this configuration and
the effect of Fitzpatrick station operation on the availability
of the offsite lines. Also, if there is a.fault in the circuit
breaker interconnecting the two offsite lines or the circuit
breaker fails to trip on a fault on one of the lines, demonstrate
that the reactor can remain in a safe condition (assuming onsite
power is not available) for the period of time it takes to

- reestablish at least one offsite power circuit. In place of the
above provide the additional offsite lines to Scriba.

~ Figur e 430.7-1 shows only one .duct bank between the Scriba
substation and the Nine Nile Point Unit 2 ll5 kY switchyard.
If the failure of, the cables in the duct bank can cause a

total loss of offsite-power to NNP-2 verify that the reactor
can remain in a safe condition (assuming onsite power is not
available) for the period of time it takes to r.eestablish
at least one offsite power circuit or provide a redundant
duct bank. Oescribe the separation of the .Scribe substation
control circuits. If they are 'not- separated provide the same
analysis as requested above or provide separation.

c. Response OK

d. A new design configuration has been provided for the offsite
system, however, new stability analysis has not been provided.
Is the old write-up in the FSAR applicable to the new
configuration? An analysis for the, loss of the largest capacity
to the grid and removal of the largest load from the grid should
be provided'. Also, show that loss of Fitzpatrick station will
not affect the NHP-2 offsite system..

Response to PSB 'caraents:

a 6 b See revised Section 8.2

d. The stability analysis results are described in Section 8.2.2.This is the applicable analysis. The loss of the largest capacityis included in the analysis. Oswego Station (850 MN) is analyzed>Fitzpatrick (820 MH) is within the results of the study.
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'QUESTION F430.3 (SRP 8.1.8.2)

Provide information and a discussion of grid. availability,
including the frequency, duration, and causes of outages as
required by R.G. 1.70.

RESPONSE

NMPC's records indicate that there has been one trip of the
Nine Mile-Volney No. 9 line since its original energization,
occurring on May 17, 1983, at 10:41 am. Power was restored,
immediately, and the cause is unknown. There are no
records on any other lines because these lines in and out of
Scriba Station are new and have no record of operation. A
study performed on the central region (including, the Unit 2
transmission system) of the NMPC service area has shown
58 trips on 6, 100 year-miles of 345-kV lines over a 15-yr
period'. This results in 0.0095 unplanned trips per mile per
year. These trips include 'all unplanned events, including
the foll'owing:

.1. Iighting strikes.
2. Equipment failures.
3. System disturbances.

It should be noted that the experienced trip rate (0.0095)
from all unplanned sources is less than the design value for
lighting strikes of 0.0117 unplanned trips per mile per
year.

PSB cciments:

Response OK, but still a concern for offsite reliability expressed
in previous question.

Response to PSB cczra~ts:

See.Question 430.2..

Q&R F430 ~ 3
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8.2 OFFSITE POWER SYSTEM

The plant is provided with two offsite power sources from
the Niagara Mohawk Power Corporation (NMPC) transmission
network to the onsite ac power distribution system as
required by General Design Criterion 17 of Appendix A,
10CFRSO, and in a manner outlined in Regulatory Guide 1.32,
Revision 2, dated February 1977, and 1EEE-308-1974. The two
offsite power sources have adequate physical and electrical
separation to minimize the chance of their simultaneous
failure. The physical and electrical separation is main-
tained throughout the switchyard, the reserve station ser-
vice transformers, the onsite distribution system, and the
associated loads. Each offsite source has adequate capacity
and capability to supply power to the associated
safety-related loads and other required loads during normal,
accident, and emergency shutdown conditions. The- plant on-
site emergency power distribution system is 'normally ener-
gized from the offsite power sources via the reserve station
service transformers, whereas the normal onsite power dis-
tribution system is normally energized from'he unit
generator through the normal station service transformer.
The offsite power sources provide alternative sources for
the normal onsite power system in case of loss of its normal
source. The offsite power system is designed to be testable
in accordance with General Design Criterion 18

'.2.1Description
8.2.1.1 Grid System

The New York Power Pool and NMPC grid systems are shown on
Figures 8.1-1 and 8.2-1. Unit 2 is connected to this grid
system at Scriba Substation through a 345-kV transmission
line. Scriba Substation is shown in Figure 8.2-1. The
345 lines connected to Scriba Substation include:

2.

J. A. FitzPatrick to Scriba Substation (0.9 mile)

Nine Mile Point Unit 2 to Scriba Substation
(0.5 mile)

3. Scriba Substation to Volney Substation (8.9 miles)

4. Nine Mile Point Unit 1 to Scriba Substation
(0.4 mile)

8.2-1
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5. Scriba Substation to Volney Substation (8.9 miles)

The 345-kV buses have adequate capacity to carry their loads
under any postulated switching sequence, and are designed to

8.2-1a
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The 345-kV bus bars are made of rigid, extruded aluminum
tube rated for 3,000 amps continuous current. The phase
buses are spaced 16 ft centerline to centerline. The
minimum clearance of any phase bus from any grounded com-
ponents is 8 ft 8 in. The minimum. clearance of the phase
buses from the ground is 25 ft.
The 345-kV disconnect switch is vertical break, group
operated with interlocked grounding switches. The discon-
nect switch.. is rated for 3,000 amps continuous current and
1,300-kV BIL. The motor operator operates at 125 V dc.

8. 2. 1. 4 115-kV Switchyard

Two 115-kV lines are provided from two offsite sources to
serve as preferred power sources for the emergency onsite
power distribution system as shown bn Figure 8.2-1. One
115-kV line provided from the 345/115-.kV Scriba Substation,
designated Source A, is approximately 3,000 ft long routed

.overhead on towers. The other line provided from the
, 345/115-kV Scriba Substation,'esignated Source B, is about

3,000 ft long and routed overhead on towers. The transmis-
sion towers used for the 115-kV lines are shown on

.'Figures 8.2-4 through 8.2-6. Both lines terminate at the
Unit 2- 115-kV switchyard. Each circuit is designed to

~

~

~ ~

. transmit 220 MVA of power.

"Each 115KV line from Scriba Substation, originates from a separate 345KV/115KV
tr ansformer as shown on Fi gure 8.2-1. Redundant dc power required for

- protection and control of these two transformers and the 345 KV circuit
breakers in the Scriba Substation is supplied from two separate batteries
located in separate control houses in the Scriba Substation.

The arrangement of the 115-kV switchyard is shown on Figure
8.2-8. The 115-kV switchyard is bounded on the north by the
normal switchgear building and on the east by the control
building and the diesel generator building. The incoming
115-kV lines enter the switchyard on the south side and
terminate on two 115-kV buses. The line from Scriba Sub-
station Source A terminates on the 115-kV west bus, which
connects the source to the reserve station service trans-
former 2RTX-XSR1A via a sectionalizing bus with a motor-
operated disconnect switch 2YUL-MDS1, and motor-operated
circuit switcher 2YUC-MDS3. The line from Scriba Substation
Source B terminates on the 115-kV east bus, which connects
the reserve station service transformer 2RTX-XSR1B via a
sectionalizing bus with motor-operated disconnect switch
2YUL-MDS2, and motor-operated circuit switcher 2YUC-MDS4.
All these buses are 4-in diameter tubular aluminum. Another
5-in tubular aluminum bus, called the center bus, cross con-
nects the east bus and the west bus via two motor-operated
disconnect switches 2YUC-MDS10 and 2YUC-MDS20. A 4-in
tubular aluminum bus taps off the center bus and connects
the auxiliary boiler transformer 2ABS-X1 via motor-operated
circuit switcher 2YUC-MDSS. The auxiliary boiler transfor-

8.2-5





Nine Mile Point Unit 2 FSAR

switchyard. Reserve station service transformer 2RTX-XSRlB,
energized from the offsite Power Source B, feeds Division II
of the onsite emergency distribution system through its
4.16-kV tertiary winding; its 13.8-kV secondary winding

'erves as backup source for the plant nonsafety-related
power distribution system. The auxiliary boiler
transformer, normally energized from the offsite Source A,
feeds the auxiliary boiler and associated loads through its
13.8-kV secondary winding; its 4.16-kV tertiary winding
provides a backup source 'for Divisions I or II of the
emergency powez distribution system. Bus sectionalizing
disconnect switch 2YUC-MDS20 is normally open, i maintaining
separation between the two offsite sources.

Under normal operating conditions, reserve station service transfer 2RTX-XSRIA
and auxiliary boiler transformer 2ABS-Xl are energized from: the 115-KV Scriba
Substation Source A; reserve station service transformer 2RTX-SXR1B is
energized from'he Scriba Substation Source B; and normal station service
transformer 2STX-XNSl is energized from the main generator. The 115-KV"
disconnect switches 2YUL-MOS1, 2YUL-MDS2, and 2YUC-MDS10. are closed, and.
disconnect switch 2YUC-MOS20 is open. Circuit switchers 2YUC-MDS3, 2YUC-MOS5,
and 2YUC-MOS4 are closed.

In case of the loss of power from Scriba Substation Source A, transformers
2RTX-XSRlA and 2ABS-Xl can be energized form the Scriba Substation Source. B by
operating the appropriate 115-KV disconnect switches.

In case of the loss of power from Scriba Substation Source B, transformer
2RTX-XSRIB can be powered from Scriba Substation Source A by operating the
appropr iate 115-KV disconnect switches:

In case of loss of power to the normal station service
transformer from the main generator, its associated normal
switchgear buses aze automatically transferred to the
reserve transformez sources. The transfer scheme is
described in Section 8.3.1.

The 115-kV circuit switchers and disconnect switches are
designed to operate as described below. The opening or
closing of the circuit switchers or the disconnect'witches
is controlled by actual permissive interlocks.
115-kV Circuit Switcher 2YUC-MDS3 closes when theze is no
electrical fault on reserve station service transformer
2RTX-XSR1A (i.e., lockout relays 86-2SPRX01 and 86-2SPRZ01
are not tripped) and the control switch for 2YUC-MDS3 on the
main control panel 2CEC*PNL852 is in the CLOSE position.
Circuit switcher 2YUC-MDS3 opens when an electrical fault

8.2-7
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and auxiliary boiler transformers- are arranged side by side,
with the auxiliary boiler transformer positioned between the
two reserve station service transformers. Fire walls are
provided between the transformers, which are also protected
by a deluge fire protection system. Reserve station service
transformer 2RTX-XSRIA, energized from offsite Power Source
A, feeds Division I of the onsite emergency power dis-
tribution system through its 4.16-kV tertiary winding; its
13.8-kV secondary winding serves as a backup source for the
plant normal power distribution system which normally
receives power from the, unit generator via normal station
service transformer 2STZ-~SI located in the 345-kV

~F
C

t
Z
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the diesel generator building which is designed for missile
protection.

A sounding rod is utilized periodically to check the
accuracy and operation of the tank level indicator by
insertion into the sounding tube furnished in each storage
and day tank. The possible accumulation of water at the
bottom of each diesel fuel oil storage and day tank is also
checked by applying a water-indicating paste to the sounding
rod. The paste changes .color when it comes in contact with
water. Should the water level be excessive, water is
removed from the storage tanks by the use.of a portable pump
and from the day tanks by opening a drain valve located near
the bottom of each tank.

Adequate sources of diesel quality fuel oil are available in
~ the cities of Oswego {8 mi), "Belgium {25 mi), and Syracuse
(35 mi) . Under extremely unfavorable environmental condi--
tions„ fuel oi.l.'will be- delivered onsite via tanker truck.
escorted by highway. snow removal equipment.

This will permit each standby diesel generator system to
supply uninterrupted emergency power. Fuel oil meets or
exceeds the quality requirements of ASTM D975-1978 and the
diesel engine manufacturer's recommendations.

The growth of algae in ;the fuel oil storage tank. is
determined by measuring the oxidative stability in
accordance with ASTM D2274-74. If it is more than
2 mg/100 ml, the fuel oil in the affected storage tank will
be appropriately treated ( filtration or biocides) to reduce
the level to acceptable concentrations. DUring the filtering
process, the filter media wil1 be inspected for the presence of algae.9.5.4.4 Inspection and Testing Requirements

The standby diesel generator fuel oil storage and transfer
system is designed to permit periodic inspection and
maintenance of active components. Local display and
indicating devices are provided for periodic inspection of
tank oil level and operating parameters such as pump
discharge pressure and pressure drop across each fuel oil
strainer.
Fuel oil storage and - day tanks and piping are
hydrostatically tested prior to filling with fuel oil.
System operability is tested in conjunction with the diesel
generator. Continued system integrity is verified with
periodic testing with the diesel generator.
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QUESTION E430.S7 (9.5.7)

Eor all three diesel generators, provide additional
information on the design of the cr ankcase breathers.
Provide the piping quality, design standard and seismic
qualification, state where the breather is located on each
engine, describe what happens to the vapors which are vented

~Xrom the crankcase, and discuss the provisipns. in your
'design to prevent crankcase vapors from ~ creating an
'explosion hazard in the diesel generator room. Al'so,
describe the features included in your diesel engine design
to prevent and mitigate a crankcase explosion.. (SRP 9.5.7,
Part II)

PsB cozwE,&TS
- Hot acceptab'le. The applicant has not addressed-(a) the seismic

and quality group classifications of the crankcase, breather, and

(b) design provisions ta mitigate the consequences of a crankcase
explosfon. In addftian, the applicant has no't:provided a response
for the. Dfvfsfan III DG.

For clarfffcatfan, the applicant should provide details on the
crankcase br cather design, fncludfng locatian on the engine, and
design and operatfon of the 'filters" and-condensate drafn trap.

'ESPONSE

"Eor Division I and ZI see revised Section 9.5.7".2.

Eor Division ZZZ the response will be provided by second
quarter of 1984.

Response to PSB Comments

A) See Section 9.5.7.1 and revised Table 3.2-1 for seismic and quality group

classification of the lube oil system (of which the crankcase breather is

a part of) for Division I, II and III.

8 See revised Section- 9.5..7.2. 1 for details of crankcase breather, filters
and condensate drain trap, design provisions to mitigate the consequences

of a crankcase explosion for Division I and II.

. See revised Section 9.5.7.2.2 for details on 'crankcase ventilation system

for Division III.
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without addition of new oil. Additional oil may be added at
the oil filler located on the engine. In accordance with
manufacturer's recommendation for the. Division I and II
diesel generators, the normal consumption of oil would be
1 gal for every 15,000 BHP hr. Based on 4,750-kH output
(generator rating 5,938 kVA at 0.8 PF, which equals about
6,600 input BHP), the consumption for 7 days would be
74 gal. Based on a sump capacity of 1,050 gallons, and
based on the geometry of the cross section of the sump, this
amount would cause a decrease in the sump level to 1.2 in
below the full mark and the entire suction pipe would still
be fully covered and the pumping system would continue to
function normally.

A crankcase breather located at the front end of the engine
is provided to release high crankcase pressure. The
crankcase breather is designed to vent crankcase pressure to
the atmosphere after removing most of the entrained oil from
the air. Vapors escape the crankcase into the base of the
breather. Most of the oil is removed from the air as vapor
passes through the filters and into the filter cover. Some
additional oil will condense on the filter cover and in the.
breather discharge piping. All'il 'drains back. to-the
crankcase through the. base of the breather. A condensate
drain trap in the center of the breather base drains oil
that condenses on breather cover and= piping. The crankcase
vent is located on'op of the diesel generator building in a
missile-protected enclosure.( To mitiqate the consequences of a
crankcase explosion, Oivision I and II diesel generatros- are equipped
with explos.ion doors.

9.5.7.2.2 Division III I,ubricating Oil
System'he

Division III diesel generator lubrication system 'is
shown on Figure 9.5-48. It consists of four subsystems,
each performing a separate function: the scavenging oil
system, main lubricating system, piston cooling system, andoil circulating and soak-back system.

The scavenging oil system supplies cooled and filtered oil
to the strainer sump for the main lubricating and piston
cooling systems. Oil is drawn from the engine sump by the
scavenging pump through the scavenging pump strainer and '
pumped to the lube oil filter and lube oil cooler. The
scavenging pump is a positive displacement pump driven
directly by the engine. The lube oil filter is a full-flowfilter with an automatic bypass to assure a continuous
supply of lube oil to the engine. The lube oil cooler
consists of a steel housing with brass oil cooler cores.
Engine water flows through the cores while the lube oil
flows around the outside of the cores through extended
finned surfaces.

9.5-51
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the warm diesel generator jacket water circulating through
the lube oil cooler. The jacket water is warmed by an
electric immersion heater. This warm oil circulated during
engine standby condition keeps the engine moving parts at
preheat temperature. This keep-warm feature enhances the
engine's first-try start reliability. The diesel engine
room temperature will be maintained/monitored for this
first-try start reliability. Two separate electric motor-
operated pumps are provided in parallel to accomplish the
circulating and soak-back functions. The circulating oil
pump is driven by a 1-hp, 575-V ac, 3-phase motor which
operates at all times, including the times the diesel
generator is in standby condition, to enhance reliability of
quick start when needed. The soak-back pump is a 3/4-hp,
125-V dc motor. This pump is energized on receipt of a
diesel generator start signal when the ac circulating oil
pump is not operating to prelubricate the turbocharger
bearings ~ A 30-.psi relief valve. installed in the common
pump discharge line ,-diverts 2 gpm at 30 psi to the
turbocharger for prelubrication and soak-back while the
remainder flows through the lube oil cooler and returns to
the strainer sump. !

'I

Nominal engine lube oil consumption for the Division III-
diesel engine is estimated to be between 0.75 to 1,.0 gal
(US) per hour at full load conditions. This figure may vary
due to .load variations and engine conditions. This results
in the use of between 126 and 168 gal of lube oil for a
7-day period at full load.

The lube oil capacity of the system is approximately
465 'gal, with an operating range of approximately 235 gal.
This capacity provides adequate lubricating oil for 7 days
of operation at full load; however, makeup oil could be
added should the need arise.
Iubricating oil is sampled and analyzed quarterly for
viscosity, insolubles, water, glycol and fuel contamination,
oxidation, nitration, and metals content. If the oil is not
within specifications, it is drained and replaced.- by fresh
oil.
The engine sump has a crankcase breather to vent high
crankcase pressure. A high crankcase pressure switch
actuates a high crankcase pressure alarm in the diesel
generator control room when the pressure reaches 1 in of
water.

The Division III diesel generator is equipped with explosion door s to mitigate
the consequences of crankcase explosion. A lube oil separator is mounted on
the turbocharger housing and a crankcase ejector assembly is mounted on top of
the separator. A line from the tur bocharger discharge manifold to the ejector
provides the motive force to dr aw oily vapor from the engine up through the
separator element. The oil collects on the element and drains back to the
engine. The reamining gaseous vapor is discharged into the exhaust and vented
to the atmosphere. Th'e suction of the engine oi 1 vapors through the lube oil
separator also creates the required negative pressure in the crankcase.

g.5-52
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TABLE 3. 2-1 (Cont)

Scope of
Sunnly Location

Elect ical
Classifi-

catjoB
Seissic
cateqorI

Quality
Group

Classi fi-
cation

nuality
Assur ance

"eguireaLnt(st >

Tofsado
Prot ection unties

Coapressors, air startup
Receivers, air startup
L()8K OIL COOI.ER,
PIPIHG A14n vALvGS
PUHP5, n>ol'oRS

Standby diesel-generators
BPCS diesel-qenerator

P
P

P
P
P
P~GE
GE

S
S
5
5
5
S
S

Non-1E
NA

)>A
>CA

fK
1E
1E

Nh
II
I
I
I

D

C

C
C
C
B
B

Nh
I

Z
L
I
I

P

P

P
P
P
P
n

Beat exchanger
Pipinq and valvesg
engine nounted

Pipinq and valves, other

GE
GE

S

S
Nh
Nh

NA

I
I
I

C
CRS)

D

BPCS Diesel Generator Lube Oil Systen
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Nine Mile Point Unit 2 FSAR

QUESTION F430.97 {9.5.8)

FSAR Figures 9. 5-49 through 9. 5-51, and 1. 2-17 through
1.2-19, do not provide adequate details of the missile
protection provided for the diesel generator combustion air
intake and exhaust systems. Provide additional plan
elevation, and section views, as required, which clearly
show what the missile protection consists of, where it is
located relative to the intakes and exhaust, and the
relationship of the protective devices with the diesel
generator building and other buildings, as appropriate.
(SRP 9.5.8, Part. I)
PSB COMMENTS

Not acceptable. It is still not clear from the FSAR text or
figures how tornado missile protection is provided for the
combustion air intake and exhaust systems. The requested
additional plan, elevation and/or section views have not
been provided.

RESPONSE

See revised Section 9.5.4.3.
RESPONSE TO .PSB .COMMENTS

See revised Section 9.5.8.1 and Fig. 1.2-17.

1. 11

1.12
1. 13

1. 15

1. 16
1. 17

1.21

1.23
1.25
1.26
1.27

1.29

1.30

1.33

1.34

Amendment Q6(R F430.97-1

chl2177fqr14u 08/29/84 112





Nine Mile Point Unit 2 FSAR

QUESTION F430.100 (9.5.8)

Discuss the provisions made in your design of the diesel
engine combustion air intake and exhaust system to prevent
possible clogging, during standby and in operation, from
abnormal climatic conditions (heavy rain, freezing rain,
dust storms, ice and snow) that could prevent operation of
the diesel generator on demand. (SRP 9.5 ', Part II)
PSB COMMENTS

1.11

1.12
1.13
1.16

1.. 18
1. 19

1.2

Not acceptable.~ The response will be acceptable
details of tornado missile protection (QGR F430.97)
been provided, reviewed, and found acceptable.

RESPONSE

See revised Section 9.5.8.1.
RESPONSE TO PSB COMMENTS

See revised Section 9.5.8.1 and Fi'g. 1.2-17.

when
have

1.23
1.24
1.25

1.28

1.29

1.32

1.33

Amendment QGR F430. 100-1

ch12177fqr14v 08/29/84 112
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Nine Mile Point Unit 2 FSAR

QUESTION F430.105 (9.5.8)

Provide a PS<ID for the diesel engine combustion air intake
and exhaust system. Identify all system components and
provide the design classification for same. Identify the
diesel engine interface. {SRP 9.5.8, Section I)

l. 10

1. 12
1.14
1.16
1. 17

PSB COMMENTS

Not acceptable.
provided.

The requested information has not been

l. 19

1.22

RESPONSE

RESPONSE TO PSB COMMENTS

See Fig. 9.5-40.

1.24

1.26

1.28

Amendment QS(R F430.105-1

chl2 177 fqr14w 08/30/84 112





Nine Mile Point Unit 2 FSAR

the exhaust piping melts upon exposure to these
operating temperatures. If the exhaust piping is
clogged by snow, ice, or dust while the diesel
generator is not in operation, the diesel exhaust
valves function to open and relieve the excess
pressure when the back pressure exceeds a preset
level. Therefore, abnormal climatic conditions
will not prevent the operation of the diesels on
demand.

l. 12
1. 13
1. 14

1. 15
1. 16
1. 17
1.18

10,

9.5.8.2

The missile enclosures appear in Figure 1.2-17 for
diesel - generator divisions I, II, .and III.
Section 6-6 on thi" figure il't ates the diesel
exhaust relicf valve missile protection.

System Description

1.20
1.21
1.23

1.26

Each standby diesel generator associated with Divisions I,II, and III of the emergency onsite ac power system is shown
on Figures 9.5-49 through 9.5-51. Each Division I and II
system consists of a separate intake filter and silencer, a
turbocharger, an intercooler heater, a diesel exhaust relief
valve, an exhaust silencer, and associated piping.
Division III consists of a separate intake filter and
silencer, a turbocharger, a diesel exhaust relief valve, an
exhaust silencer, and associated piping. All intake and ex-
haust piping and their associated components are fabricated
and installed in accordance with ASME Section III, Class 3
requirements, and are Seismic Category 1. Missile en-
closures protect the intake piping, the intake components,
and the exhaust piping associated with the diesel exhaust
relief valves. Division III is the same, except that a
filter-silencer is provided in lieu of a separate filter and
silencer.

1.-27
1.28
1.31
1.32

1.33
1.34

1.37
1.38
1.39
1.41

1.42
1.43

The combustion air is drawn in by the turbocharger through
the protective overhang area at el 283 ft 6 in on the
southern wall of the diesel generator building. The intake
opening has a missile hood and a labyrinth wall to protect
against missiles generated by tornados or any other source
The intake air passes through the intake air filter and
silencer. The Division I -and II intake air filters are
located on the south wall. The filters are washable
dry type. Division I and II filters have a capacity of

1.44
1. 45
1.46
1.47

1. 48
1.49
1.50
1.51

Amendment 9.5-57a

ch1217718f-14ch 08/29/84 112
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