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NIAGARA MOHAWK POWER CORPORATION /300 ERIE BOULEVARD WEST, 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, DC 20555

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

Dear 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, 72¢, 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.

Vefy truly yours,

C. V. Mang

Vice President
Nuclear Engineering & Licensing

NLR:ja
Enclosure
xc: Project File (2)
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UNITED STATES OF AMERICA
. NUCLEAR REGULATORY COMMISSION

" In the Matter of )
Niagara Mohawk Power Corporation ) Docket No. 50-410
(Nine Mile Point Unit 2) )
AFFIDAVIT

-
Y Comm

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.

e /\'MﬂAA/OMH'M\

Subscribed and sworn to before me, a Notary Public in and for the State of New
York and County of (WVisrdaago. , this jé% day of Septombe  1984.
‘ /

Notary Public in and for
Onprchoa. County, New York

My Commission expires:
Pﬁﬁcétgfs%ykfﬁa:wmn

{ed tn Onondaga Co. No. 4781681

;gﬁuamggﬂhthQI
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Nine Mile Point Unit 2 FSAR

#

‘E QUESTION F241.18 (SRP 2.5.5) ’ 1.10
The PMP-flood control berm at the project site is a safety- 1.12
related structure but the FSAR does not present details 1.13
except for a location plan. Provide detailed information on 1.15
this structure in accordance with R.G. 1.70 and SRP 2.5.5 to 1.16
enable a safety evaluation by the staff. 1.17
RESPONSE 1.19
The design of the PMP-flood control berm is described in 1.22\
. Section 2.5.6. :

, Amendment Q&R F241.18-1
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Nine Mile Point Unit 2 FSAR

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

2.5.5.4.3 Post-Construction Considerations

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.

2.5.6 Flood Control Berm

2.5.6.1 General

. 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 £ill. Side slopes are 2H, where
H = horizontal; 1V, where  V = vertical. Grass cover is

.provided for erosion protection.

2.5.6.2 Exploration

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: ’

Amendment 2.5-194
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Nine Mile Point Unit 2 FSAR

1. Field Explorations

a. Test borings and undisturbed block samples.
b. Groundwater observations.
C. Percolation tests.

2. Laboratory Tests

.a. Difect ;hear tests.

b. . Static triaxial compression tests.

c. Permeability tests. ' i
d. Consolidation tests.

e. Particle size analyéis.

f.' Combaction tests.

2.5.6.2,1 Field Exploration Program

Test Borings and Undisturbed Block Samples .

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
drilled 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. .

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.

Amendment 2.5-194a
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Groundwater Observations

The groundwater table in the main plant area has been
defined by water levels measured in previous exploratory
borings 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 1is located, six standpipe-type
piezometers were installed in various boreholes. The
location of these piezometers is shown on Fig. 2.5-155.
Water levels were measured by means of an electronic recor-
der and are shown graphically with respect to time on
Fig. 2.5-157. The average seasonal variation of the ground-
water table observed during the 1983-1984 monitoring period
was about 2 ft. This compares favorably with the variation

"reported for earlier piezometers. f

Percolatién}Teéts

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 2.5.6.3.1). The permeability of the materials in
the test sections was determined in accordance with the fol-
lowing formulat283).

——

‘K = Elj 3 sinh.1 L) loge QEEL:E- - loge (2H Hz—‘Lgl)
2LA Lo ZHZ—L 'ZHI Hz- LH1
Where:
K = Avqyage)permeability of the fest section,
a ft/s |
L = Length Pf test section, ft
r, = Inside radius of drop pipe, £t
re = Effective radius of test sectio;;'ft
At = Time intervals (t,;-t,, tz-t;), sec
Sinh = Inverse hyperbolic sine
L;ge = Natural logarithm

Amendment 2.5-194b
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Nine Mile Point Unit 2 FSAR

H = Height of water column from bottom of test
interval to water surface in standpipe, ft
(H,. Hy, Hp heights at time of measurement

t ty, ts, etC)

o’

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

Soil Sératigrbpﬁy

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:

1. Granular soils (construction £fill).
2. Organic soils.

3. . Lacustrine deposits.

4. Glacial till.

S. Sandstone bedrock.

‘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 3J/ft in thickness. Based on boring log descriptions and
gradfation tests (Figure 2.5-200), this material varies from
dense, fine sa?d with silt to stiff, silty clay (ML-CL).

Organic so;éé‘along the FCB alignment are described as soft
to stiff burffed topsoils containing varying amounts of peaty
materials. These soils are pocketed and lenticular and
generally very dark gray to black. The plasticity range is
slight to moderate.

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

Amendment 2.5-194c
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layer comprised of a heterogeneous mixture of gravel, sand,
silt, and clay. The thickness of this layer varies from
O 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 £t 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 ﬁaboratory qesting Program

Thée 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: * -

1. .Embankment Materials

. 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 Laboratory Tests

Embankment materials are comprised of Category I structural
£fill. 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.

Amendment 2.5-194d
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Gradation Tests A number of samples from each pit were
tested for particle range distribution. These tests were
performed in accordance with Appendix V(3837 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.

Compaction Tests A total of five compaction tests were per-
formed of representative samples of structural £ill obtained -
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:
, Maximum Dry Optimum Water

Potential Borrow Sources Density (pcf) Content (%)
Whelsky - northern pit

(sample No. 1) : 137.7 7.3
Keller - northern pit -

(sample No. 2) 134.1 7.7

- Keller - northern pit

(sample No. 3) « 135.9 7.9
Meany (sample No.” 4) 136.5 7.8
Meany (sample No. 5) 135.4 7.6

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: ‘ -

Maximum Dry Minimum Dry

Potential Borrow Sources Density (pcf) Density (pcf)
Whelsky - northern pit

(sample No. 1) 135.9 117.0
Keller - northern pit

{sample No. 2) : 134.5 115.6
Keller - northern pit :

(sample No. 3) 132.9 114.3
Meany (sample No. 4) 132.9 110.3
Triaxial Compression 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'283),
The material 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

Amendment 2.5-194e
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Nine Mile Point 'Unit 2 FSAR

these tests are summarized below:

Potential Average Average
Borrow Sources c' (psf) £g' (degree)
Whelsky 0 " a0
Keller 0 42
Meany o 40

Permeability Tests A number of constant head permeability
tests were performed on samples of compacted,.structural
£ill. These -tests were performed in accordance with
Appendix VII¢!’. - 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' each 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: '

Y e

~ Potential | -
Borrow Sources Range of Permeability, k (cm/sec)
Whelsky - northern 6.7 x 10°% to 4.7 x 10°3

Keller - northern 6.7 x 10°* to 4.5 x 10°5

Meany 1.4 x 101 to 2.9 x 10~°°¢

Design_Criteria Based.on the above test results, the fol-
lowing parameters of structural £fill were used for design
purposes:

1. The effective internal friction angle, g' = 40°.
2. The total unit weight,]’m = 130 pcf.

3. The permeability, .k = 7 x 10~* cm/sec.

* Foundation Material Laboratory Tests

Foundation materials consist of ‘natural and construction
soils as described in Soil Stratigraphy under

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.

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-

Amendment 2.5-194f¢
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" cordance with Appendix V¢(283) Gradation curves illus-

trating the results of the particle size analyses are shown
on Fig. 2.5-200. ‘

Atterberg limits tests were also performed for organic silt
and lacustrine deposits in accordance with
Appendix IIIf2383), The test results are summarized in
Table 2.5-47,

»
LA

gonsolihation Tests Undisturbed samples of organic silt and
lacustrine deposits were subjected to consolidation tests.

" These - tests - were performed in accordance with

Appendix VIII¢283)  Typical results of consolidation tests
are shown on Fig. 2.5-201.

The test_‘results indicate that organic silt and lacustrine
deposits are highly overconsolidated. The overconsolidation
ratio ranges grom 5 to 6.

Direct Shear Tests

Drained direct shear tests were performed on a selected
lacustrine deposit “sample in accordance with
Appendix X(283), A summary of the test results is shown on
Fig. 2.5-202. The test results indicate that the effective
internal friction angle, g', is 22.6 deg and the effective
cohesion, ¢', is 350 psf. <= .

4

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!'283?,
The material properties of these soils are shown in
Table 2.5-48. The results of strength tests are presented
on Fig. 2.5-203 through 2.5-20S. Test results are sum-
marized as follows:

Effective .
Effective Angle of Internal
Soil Type Cohesion, ¢', (psf) Friction, &', (deq)
-
Organic silt 586 : 31.5
Silty clay 543 A 23.0
Silty clay 182 28.6

Amendment 2.5-194g
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Design Criteria

.Based on test results discussed in previous sections, the

following values of soil parameters were adopted for design
purposes:

Moist unit weight, Ym

Organic silt, pcf ' 98

Silty clay, pcf ’ 124
Saturated unit weighp,k@

Organic silt, pcf < 103

Silty clay, pcf . 125
Cohesion, c' o . . i

Organic silt, psf ' , 580

Silty clay, "psf : 180
Angle of internal friction, #'

Organic silt, deg = . 31

Silty clay, deg . . 28

2.5.6.3, Foundation and Abutment Treatment
The foundation for the FCB consists of théseksoil zones
which meet permeability and stability requirements. No
grouting or dental work is required. } . -
To prbvide an effective barrier against seepage, any soii
zones possessing high permeability are excavated to a depth
at least 1 £t below the bottom of the previous layer.

Depending on geometry considerations, two types of foun-
dations are used: cutoff trenches .or level spread

foundations.

A typical section for a level spread foundation is shown on
Fig. 2.5-206. Subgrade treatment for 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 K rutting, settlement, or other ir~

regularities that require further corrective measures. All

* Amendment 2.5-194h

psi-12177-1 08/30/84 114

”

6.51

6.52
6.54

[s0]

NN NN N0

T 7.45

7.46






P

Nine Mile Point Unit 2 FSAR

unsuitable zones are removed and replaced with compacted
structural £ill (see Direct Shear Tests under
Section 2.5.6.2.2).

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 compacted by twice the number of passes
normally, requlred The remainder of the foundation

preparation is performed in the same manner as for level
spread foundations.

Abutments exist for the jeast, southeast, and lake road
berms. For the east berm, the abutment is the concrete mat

.0f 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 £ill against the lake road slope.

2.5.6.3.1 Liquefaction Potential

As discussed in Sections 2.4.13.2 and 2.4.13.5, the normal
groundwater table at the plant area is conserxvatively 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 Borings and Undisturbed
Block Samples under Section 2.5.6.2.1) is below the normal
groundwater table, the soils at these locations were
evaluated against 1liquefaction potential during the SSE
(Section 2.5.2.6) in accordance with the method presented by
Seed and Idriss(¢285?,

The steps used to determine liquefaction potential at each

boring location are as follows:

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

2. Find the stress reduction coefficient,ﬁ%ﬂ2°7’.
3. Compute (7 average/s'v) T 0.65 (VV)(AJIJ t207)
. ov
Where: - ¢
Amendment 2.5-1941%
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fCaverage = 0.0975 rd (& V)
Ty = o'y
4, Find (T average/glv) based on blow counts,
N-values®285?

5. Apply correction factor of 1.32%285) to the value

in Step 4. If the corrected value of
(‘Caverage/s-'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 ' borings ° does not exceed
1 ton/sqg ft. ' )

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.

2.5.6.4 Embankment
2.5.6.4.1I“GeneraleEeatures -

Typical .sections for each berm segment are shown on
Fig. 2.5-209. These sections illustrate berm features such
as height, slope, 2zoning, and location and usage of
materials in the embankment.

2.5.6.4.2 Compaction and Placement Control of Structural
Fill :

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 1lifts having loose 1lift 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-
sity as determined by ASTM D-1557, Method D (see Compaction
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
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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.

Partial f£ill surfaces are protected during periods of wet

weather by crowning and rolling to smooth a partial f£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. )

2.5.6.4.3 Slope Protection .

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. :

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

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.

2.5.6.4 Slope Stability

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:

-,

Case 1 - Water level at el 255 ft (normal case).

Case 2 - Maximum water level during 25-yr rainstorm and
. SSE (0.15 g).

Case 3 - Maximum watexr level during PMF.

Case 4 - Maximum water level during ‘one-half PMF and OBE

(0.075 qg).
During the 25-yr rainstorm, rainfall will be contained in
ditches and culverts of the site drainage systemn.
Therefore, Case 2 1is simply the combination of normal
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psi-12177-1 08/30/84 : 114







TatNa s A

Nine Mile Point Unit 2 FSAR

groundwater at el 255 ft and SSE. In this anaiysis, 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.

Static and pseudostatic stability analyses were conducted
for each of the above cases using an ICETRAN computexr pro-
gram (Section 2.5.5.2). - Shear strength testing was per-
formed to determine design parameters. Results of this
testing aro discussed in Soction 2.5.6. 2.2

R B w%

The static stability of the ECB was analyzed by Bishop's
Method. The critical section of each particular [berm seg-
ment was considered. . The preceding four casesiapplied to
these sections, and the resultlng factors of safety were
determined. The results -are summarized on 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’ de51gn env1ronmental loadings.

2.5.6.5° Seepage Controli‘

The seepage parameters used iﬁ'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 1is discussed 1in
detail in Section 2.4.2.3.3. Seepage control consists of
strict maintenance of density criteria for the structural
£ill 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 de51gned
against excess seepage during the PMP flood flow.

Amendment '2.5-1941
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SITE__MMP2 PMP FLOOD CONTROL BERM JONO. 12177 BORING NO. -1
COORDNATES . 1284301401 _$48,008.360 CROUND ELEV.IY _237.4 SHEET.L OF_1__
WNCLINATION_VERTICAL ____ BFARING _NZA WSPECTOR _D. ISLER

DATE: START/FNISH 12/2/82 , 12/3/82 CONTRACTOR/DRULER _WARREN GEORGE/FARRELL

STATIC GROUNOWATER DEPTH/DATE_NZA_ / pRILL RIC TYPE SWE-73
DEPTH TO BEDROCK ___8'-B" TOTAL DEPTH DRILLED _¥'=2"
METHODS: ‘

DRILLING SOIL ROLLER BT

SAMPLINC SOIL __SPLIT SPOON

ORILLING ROCK _NX CORE BARREL : .
SPECIAL TESTING OR INSTRUMENTATION _ NONE

COMMENTS 1273782 BOREHOLE DRY YO 6' APPROX.IBORING SPOON SAMPLED 10 8'8™)

OAVATON
FIXT! DY

uolusl € § B2
kB i Esg 23 2 SAMPLE DESCRIPTION
L] [_J Ow . >

TR PO ATHES Gt T L L

g

g

- LEGEND/NOTES

1L DATUM 36 MEAN SZA LEVEL
2. F SROUMD WATER LEVIL

] Is| o[> as]su] rmessarr EANO = WOILY ORADID. 20-303 DRAVEL, COARSI 70 Iad
4 A > 332 NoMNPLASTIC 10 SLIGHTLY BLASTIC FINCS, CONPACT -
o 0 WERY DENSE, DET 10 SOrST. CNE BROWN, CONTANNG ME
R _ COASS, WD RODT TRAGKINTS: PRECOWNANTLY RZCOMPACTED nu. i
J - 20-29-12 . “ ) L -
o A 3121 e |04 v “
P -
- L
- ‘ -
-4 j s 3 C—Q:’O P hn
- e TOP OF mOCK: 6'-8" “
- -4 -
1 dmd o] 2= | - |ss] seonock: samostomr - et emtrwesy caar. crostiy vomTeo, ]
:{ 20" TrCx BCOOED, TRESH, WARD, v cRABED. -
1 -y
- - “_ew -1
o] BOTTON OF NOLE: 9'~2 -
—} - s 8
- -1 -
- s - N

> 0o, SAMPLE SPOOK §° OR FIGURE  2.5-/S¢

PITANCE SHOWN USHG

om0
% BOICATLS ST Of 300 Ls. BORING LOG NO. BB—1
SAMPLE BRECOVERY, :

4, KROCK CORL RLCOVIRY/

. mx 'g(.:gllr:.'&c“ucnmu. | NAGARA MOHAWK POWER CORPORATION
" RIUSTANCT BLOWS/FY, NINE MILE POINT — UNIT 2

b e, o CLassTIcATION FINAL SAFETY ANALYSIS REPORT
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SITE_ NMP2 PMP FLOOD CONTROL BERM JLONO. 12177 BORING NO. HE=Z_
COORDNATES _ 1,283,863.693 _548,039.508  GROUND ELEV.1 _ 261.0 SHEET_1_ OF__1 _
INCLINATION__VERTICAL BEARING _N/ZA INSPECTOR __D. ISLER

DATE: START/FINISH 12/1/82 , 12/2/82 ‘t‘:ONTRAg:wR/omLLER WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE_N/A v/ DRILL RIG TYPE _CME—-75

DEPTH TO BEDROCK ___ 7'-9" TOTAL DEPTH DRILLED ___10'-0"

METHODS:

DRILLING SOiL ROLLER BIT
SAMPLING SOIL ___SPLIT SPOON
DRILLING ROCK _ NX CORE BARREL
SPECIAL TESTING OR INSTRUMENTATION __1 PIEZOMETER ISTAND PIPE TYPE)

COMMENTS 3" CASING LEFT IN HOLE FOR TREMIE GROUTING. LATER.

3 E 5 $})s]® i
5 = c “Bulusl » g zwlad ) |
-
x & Ew Liles| Eq% |3[28 SAMPLE DESCRIPTION
H B & wFis2 » g jo>lol
260 — o s |1 §OZaW] 31| sn] FiL: SILTY SAND - WIDELY GRADED, 31% GRAVEL TO 0.7" MAXIMUM, -
COARSE TO FINE SAND, 27% NONPLASTIC TO SLIGHTLY PLASTIC B
- FINES, COMPACT 10 VERY DENSE, DRY TO MOIST, OLIVE BROWN;
- -~ U1 "RECOMPACTED TILL, =
4 dsis B-1221] 5 .
- 5 19-34=31 —
255 = B-20-42 TILL: SILTY SAND"~ WIDELY GRADED. 78-29% GRAVEL T0 0. & UAXIMUM,
- 4s|s 28 2 71 | su COARSE TO FINE SAND, 26-28% NONPLASTIC TO SLIGHTLY. pu«snc-
- . rmss. VERY DENSE, MOIST, OLIVE BROWN MOTTLED WITH o
- s 16 [wor3s” bioot- =
R dwx 1, - BEDROCK: SANDSTONE — LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK _|
N TFeoRe REC~1-87] ~ ]SS EDDED, SLIGHTLY WEATHERED TO FRESH, HARD, FINE GRAINED. 7]
+ b [ "
o - BOTTOM OF HOLE: 10'-0 __
m — rs -~
- L — d
.1 © -
L L o
ol -
—l L
)
1. DATUM IS MEAR SEA LEVEL
2. ¥ GROUND WATER LEVEL
3. BLOWS REQUIRED TO DRIVE

LEGEND/NOTES

2" 0.D. SAMPLE SPOON 6" OR

DISTANCE SHOWN USING FIGURE 2.5~ /57
140 LB. HAMMER FALLING 30".
# INDICATES USE OF 300 LB.

HAMMER, | ) INCHES OF BORING LOG NO. BB-2

SANPLE RECOVERY.
4. % ROCK CORE RECOVERY/

g o O NEL Y DESIGHATION. NIAGARA MOHAWK POWER CORPORATION

6. UNITIED. SOTL CLASSIr GATION NINE MILE POINT — UNIT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT
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PROJECT NMP2 PMP FLOOD CONTROL BERM om0, 12177 | HOTERG RO HE=X
COORDINATES _1,283,686.230 _ 548,056.915  GROUND ELEV.1 280.5 SHEET 1_OF _1

WNCLINATION__VERTICAL BEARING _N/A WMSPECTOR __D. ISLER
DATE: START/FINISH 12/3/82 /s 12/3/82 CONTRACTOR/DRILLER _WARREN CEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE_NZA _ 7/ DRILL RIC TYPE _CME—75
DEPTH TO BEDROCK _5-0" TOTAL DEPTH DRILLED _7'-0"
METHODS:
DRILLING SOIL __ROLLER BIT
SAMPLING SOIL __SPLIT SPOON
DRILLING ROCK __NX CORE BARREL
SPECIAL TESTING OR INSTRUMENTATION __1 PERCOLATION TEST

COMMENTS _SHALLOW DEPTH AND TILL OR FILL MATERIAL INDICATES -#OOR«~CONDITIONS ~FOR . i

PIEZOMFTFR, THFRFFORFE NONE INSTAILLFD

-

BOR 2}
£ 24 Sed

»

wlea T,

P 5 ] el® i -
- MEER: zwlad |
5 E E irlag gso c3feg SAMPLE DESCRIPTION )
d E shls2) @ g |S5185
260 — d s | 1 |%258] 39| op | FiLL: CRUSHED STONE ~ POORLY GRADED, DENSE, ORY,.GREY. N
. -
o Ppo-s2-10- TILL: SANDY SILT — NONPLASTIC, 8~19% ORAVEL TO 0.5" MAX., 4D-42% |
- S]2[ 5wy pHym COARSE 10 FINE SAND, YERY DENSE, DAWP, OLIVE BROWN. N
_j 5
255 — 7 BEDROCK: SANDSTONE =~ LIGHT GREENISH GRAY, CLOSELY JOMTED, THICK ]
-1 nx ) BEDDED, FRESH, HARD, FINE GRAIED. -
- ~CORES 1 REC=T-1"} - SS -t
N i BOTTOM OF HOLE: 7°-0" i
- .
3 -] E
- - -l
L 1 eomed . ._J
ot J L
- L !
L J
-4 -
)
1. DATUM IS MEAN SEA LEVEL ,
2. ¥ GROUND WATER LEVEL
o | 3- BLOWS REOUIRED TO DRIVE
2" 0.D. SAMPLE SPOON §° OR
1 bisTANCE SHOwN uSING FIGURE 2.5~ 6o
©] 140 LB. HAMMER FALLING 30",
z # INDICATES USE OF 300 LB, 3
HAMMER, { ) WCHES OF . -
©]  SANPLE RECOVERY. BORING LOG-NO. BB
E’ 4. % ROCK CORE RECOVERY/
ROCK OUALITY DESIGNATION.
21 5. ST0. PENETRATION NIAGARA MOHAWK POWER CORPORATION
3}  RESISTANCE BLOWS/FT. —
6. UNIFIED SOIL CLASSIFICATION NINE MILE POINT UNIT 2
SYSTEM. | FINAL SAFETY ANALYSIS REPORT
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PROJECT _NMP2 PMP FLOOD CONTROL BERM JONO. 12177 ° |BORNG NO. BB-d4_
COORDINATES _1,283,526.425 _548,0456.175  GROUND ELEV.IY 258.9 SHEET \_OF__1
INCLINATION_VERTICAL ___ BEARING _ NsA INSPECTOR __D. ISLER )
DATE: START/ZFWISH _12/3/82 , 12/3/82 CONTRACTOR/DRILLER _WARREN GEORGE /FARRELL
‘D STATIC GROUNDWATER DEPTH/DATE_NZA 7/ DRILL RIG TYPE _CME-75
DEPTH TO BEDROCK _2'-0" YOTAL DEPTH DRILLED _4'-8"
METHODS: »
DRILLING SOIL ROLLER BIT
SAMPLING SOIL __SPLIT SPOON
DRILLING ROCK __NX CORE BARREL ' .
. SPECIAL TESTING OR INSTRUMENTATION __2 PERCOLATION TESTS
* (PO edren ¥ )
COMMENTS NO PIEZOMETER DUE TO SHALLOW DEPTH TO TOP OF ROCK.
= 1T
é é w Jue] 2 = 2 '3 o
e clowlow g g zu %o .
20 Etﬂ S%§59 Su ~afog SAMPLE DESCRIPTION
d E b lxRs2] B g 83185 ‘
- -4 TILL: SILTY SAND ~ WIDELY GRADED, 20-30%2 GRAVEL, COARSE TO FINE
- dstil5mn]alsu SAND, 25-35% NONPLASTIC FINES, COMPACT, DRY, OLIVE BROWN - _
] ) MOTTLED WITH GREY.
1 Nx BEDROCK: SANDSTONE - LIGHT CREENISH GRAY, CLOSELY JOINTED, THICK 7
. “komg] 1 [REC=f-1} - | SS BEDDED, FRESH, HARD, FINE GRAINED. N
- -1
285 — . .
- '5 80TTOM OF HOLE; 4'~g8" p—
- —Jl -
1 3 ]
won - -
- - -
250 — - .
] B 7]
L ”.—. om—
4 N
1 N
245 — 1 ’
-t -
i -]
1. DATUN IS MEAN SEA LEVEL
2. ¥ GCROUND WATER LEVEL
17} 3. BLOWS REOUIRED TO DRIVE
2" 0.D. SAMPLE SPOON &" OR ;
Pt DISTANCE SHOWN USING ) FIGURE 2.5~ (6]
o 140 LB. HAMMER FALLING 30"
E QlNDlCATES) UsSeE QF 300 LB. B 4
HAMMER, ¢ ) MCHES OF —-_
o SAMPLE RECOVERY. . BORING LOG NO. B
E’ 4. WROCK CORE RECOVERY/
[ ] .
Ol ST0. FENETRATION Y - NIAGARA MOHAWK POWER CORPORATION
RESISTANMCE PLOWS/FT. —
- 6. UNITIED SOIL CLASSIFICATION NlNE MILE POlNT UNIT 2
SYSTEM, FINAL SAFETY ANALYSIS REPORT
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PROJECT
COORDMNATES _1283,073.306 _ 547,884.601

" MMP2 PMP FLOOD CONMTROL BERM

wm._u—l?l_- DUTwe W, P oV St sy

SHEET 1_Of__1 __

CROUND ELEV.(® _282.7

ESCLIA TION _VERTICAL

STATIC CROUNDWATER DEPTH/DATE_MZA_ /

BEPTH TO BEDROCK __ 8'-8" YOTAL DEPTH DRILLED _8-0"
METNODS: :
DRILLING SOIL __ROLLER ™T
SAWPLING SOIL __SPLIT _SPOON
DRILLING ROCK _ NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION

COMMENTS _

BEARING
PATE: START/FINISH 1273/82 , 82/3/82 COMTRACTOR/ORWLER _WARREN GEORGE/FARRELL

NzA

INSPECTOR _D. ISLER

DRILL RIGC TYPE C&E-75

1 PERCOLATION TEST

RIS B sa b i Seldndg A

§ 5 = | sl®
-3 eleeles] 2,8 |=xlsg
zE EE $3153] 355 |-2188 SAMPLE DESCRIPTION
RE|BelzFz2] 278 85|82
- GP ] FILL: CRUSHED STONE. -
N RN Rg-riall KLR 57) e SILTY SAWD — WIOELY GNADED. I0-30% GEAVEL, COARSE TO FINE
h - SAND, 25-35% NONPLASTIC FINES, COMPACT, DRY, OLIVE BROWN =~
UOTTLED WITH CREY: RECONPACTED THL. .
~ - BURIED TOPSOIL: DRGANIC SILTY CLAY — MODERATELY PLASTIC, SOFT
- oL YO STIFF,MOIST,VERY BARK GREY TO BLACK,PEATY.
0 - 0-8-8 CL/. -
. st2 13" ] '€ JWL/] LACUSTRINE CLAY, SILT, AND SAND: .
- sP SILTY GLAY, MODERATELY PLASTIC. B-1fs GRAVEL 1O D.8° MAX. -
- 24~32% COARSE TO FINE SAND SSPERSED AND IN SAND AND SILT
. ] LAMINAE AND LENSES, YERY STIFF 1D HARD, MOIST, ALTERNATE i
] . , BROWN CLAY AND GRAY SILT AND SAND LAMNAE.
- {s | 2 #9977 F 00 ]
. 14
-y
-4
o 1 | 4 Beecarod - | ss | weorock: sanosTone - LicuT caeemsu cray, cLoseLy voinTED, THICK
i Ford BEDDED, FRESH, HARD, FINE GRAINED.
2355 = 4— i
- 4 BOTTOM OF HOLE: 8'~D" -
-l o -~
s §
7 o -
. 1 -
-y -
- - -
-y ro
-l : -~
-
250 = i
) .
4 [
R -

LEGEND/NOTES

N

BATUM IS MEAN SEA LEVEL
CROUND WATER LEVEL

., LOwS REQUIRED TO DRIVE

2" 0.0. SAMPLE SPOON 6" OR
BISTAMCE SHOWN USING

$40 LB. HAMUER FALLING 30",
® MOICATES USE OF 300 LB,
HAMMER, ( ) INCHES OF
SAMPLE RECOVERY.

. WRQCK CORE RECOVERY/

ROCK QUALITY DESICNATION.

. $TD. PERETRATION

PESISTANCE BLOWS/FT.

. UMIFIED SOIL CLASSIFICATION

SYSTEM,

FIGURE 25-162 |

BORING LOG NO. BB-5

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT
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< .COOROIMATES _1282.836.757 _547,862.924 GROUND ELEV.IN _283.5 SHEET_L_OF_ 1

PROJECT NMP2 PMP FLOOD CONTROL BERM JONO. 12177 BORING TV S

BCLINATION_ VERTICAL BEARING _N/A WSPECTOR __D. ISLER
BATE: START/FINISH _12/6/82 , 12/7/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STAYIC GROUNDWATER DEPTH/DATE_MN/A _/ DRILL RIG TYPE _CME-75
DEPTH TO BEDROCK __8'—4" TOTAL DEPTH DRILLED __17—-4"
METHODS:
DRILLING SOIL ROLLER BIT

SAMPLING SOIL _SPLIT SPOON
DRI LING ROCK _ NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION 2 PERCOLATION TESTS, 1 PEEZOMETER ISTANDPIPE TYPE)

COMMENKTS
x — =113
52 —m:*.s"é,ﬁu?::
=
5 E sEfas| Eg€ |78138 SAMPLE DESCRIPTION
<if<> QS faxi=3
5 E w fnz B I °>y;
L -l ' =y
4 s anPleofer] Fu CRUSHED STONE - POORLY GRADED, 2" MAX., VERY DENSE, ORY,
- - . -
- 4 s | 2 PR 4] 0] o
- 1 ® -4
q -
20 — 7 25-77-38 R
- 4si3 anm | BURIED TOPSOIL: DRCANIC SILT = STIGHTLY 70 MODLRATELY PLASTIC.| -
7] oL LACU&]NINFSILTVAEP?J S IST.VERY ACKPEAT
- 5'] 13-66-1% SILT, NONPLASTIC. D-5% GRAVEL, 10-20% COARSE TO FINE SAND,
- s {4 o | 82 fuLs VERY DENSE, MOIST, ALTERNATING BROWN AND GREY LAYERS CON- o
- sp TAINING SAND L AMINAE.
d A TILL: SILTY GRAVEL ~ WIDELY GRADED, TO 2" MAX.,30-35% COARSE TO |
20~ 34~88) FINE SAND, 15—20% NONPLASTIC FINES, VERY 'DENSE. DAMP,BROWN,
- ~ 5 1oy }120]1 GM MIXED WITH SANDSTONE COBBLES BELOW 8 ~
: 00755 J>100 : .
255 —| - -
- -y -
o4 v, , BEDROCK: SANDSTONE ~ LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK—
. 4 ORE 1 REC={~-7"{ - ]SS BEDDED, FRESH, HARD, FINE GRAINED,
-l - 1
] 4 BOTTOM OF HOLE: 11'-4" i
-4 - -
-4 -
290 - - :
-’ -
1 41 .
1. BATUM 1S MEAN SEA LEVEL
2. SROUND WATER LEVEL
o | 3- BLOWS #EOUIRED TO DRIVE
2" 0.D. SAMPLE SPOON 6" OR
1 eesTANCE SHOWN USING FIGURE 2.5-/63
o $40 LB. HAMMER FALLING 30",
z @ WOICATES USE OF 300 LB.
N NAMMER, { } INCHES OF [=
o SANPLE RECOVERY. BORING LOG NO. BB—6
Z | 4. ®ROCK CORE RECOVERY/
ROCK OUALITY DESIGNATION.
O 5. STD. PENETRATION NIAGARA MOHAWK POWER CORPORATION
- RESISTANCE BLOWS/FT. T2
6. UMIFIED SOIL CLASSIFICATION NINE MILE POINT — UNI
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 9
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PROJECT _NMP2 PMP FLOOD CONTROL BERM J.ONO. 121727 [+ > =
COORDINATES _1,282,587.462 _547,939.273 GROUND ELEV.1) _266.0 SHEET 1 OF__1
INCLINATION_VERTICAL BEARING _N/A INSPECTOR __D. ISLER
DATE: START/FINISH 12/7/82 s 12/8/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE_NZA_ / DRILL RIG TYPE _CME-75
DEPTH TO BEDROCK __ 13'-1t" TOTAL DEPTH DRILLED _ 14'-8"
METHODS:

DRILLING SOIL ROLLER BIT

SAMPLING SOIL __SPLIT SPOON

DRILLING ROCK _ NX CORE BARREL
SPECIAL TESTING OR INSTRUMENTATION __3 PERCOLATION TESTS

¥

e

COMMENTS
g = 1l af =
= ) W - - .
é flow]law § g zupl go
=6 golaa 3|32 SAMPLE DESCRIPTION
zrl=3] g°¢ laxl=?
R Il Hid I C .
1 1. - FILL: CRUSHED STONE - POORLY GRADED, 8” AND LARGER, VERY DENSE, ]
25~ o s ] P 2] er DRY, GREY. '
— - - -y
50~100. -
- 1s{2 g >160{
. A 4" ) .
- - -
* - -
-l 5 —
o N FHL: SILTY SAND ~ WIDELY GRADED, 20-30% GRAVEL, COARSE JO FINE
s | 3 14+065:81] 1491 su SAND, 25-35% NONPLASTIC FINES. VERY DENSE, WOIST, OLIVE
260 ~— - 12" . BROWN, CONTAINING CINDER AND PEAT FRAGMENTS; PREDOMINANTLY =
- RECOMPACTED TILL. .
- -4 . ps
-J - Ly
. - ORI OIL: TIGHTLY 1O WODERA R
N N 29624 oL $OF7 TO v:av STIFF, MOIST. VERY DARK GREY 'ro o
_ 1514 16 | 49 - REACK, PFATY "
1 ® LACUSTRINE SAND AND SILT: -~
o . —11-11 sP/ SAND, UNIFORM, FINE. DENSE, DM(P. BROWNISH GREY, GRADING .
255 — JS5¢° ey {22 DOWNWARD INTO SILT,NONPLASTIC,0-5% GRAVEL,10-20% FINE SAND, |
COMPACT, SATURATED, BROWNISH GREY. i
: S | 6 [W00/5%01000
TILL: SILTY GRAVEL ~ WIDELY GRADED, WITH COBBLES AND BDULDERS
- : 70 8" MAX, 30-35% COARSE TO FINE SAND, 15-20% NONPLASTIC =
o - cu FINES, VERY DENSE, WOIST, GREY; GRANITE FRAGMENTS KOTED. .
R —:g:c 1 RE&"-&‘I - " “{
- - ss K: SA NE - NISH GRAY, CL LY N s THICK. «
'4 ) - BOTTOM OF HOLE! 14'=6
1. DATUM tS MEAN SEA LEVEL l

m - -
2" 0.D. SAMPLE SPOON 6° OR

1 DISTANCE sHOWN USING FIGURE 2.5- (64

o 140 LB, HAMMER FALLING 30",

z # INDICATES USE OF 300 LB.

a ',‘2::52,.‘52;’:,?;&5 of BORING LOG NO. BB-7

E, 4. %ROCK cAon$ RECgVER\;/
ROCK OUALITY DESIGNATION.

S { 5. STD. PENETRATION "AGARA MOHAWK POWER CORPORATION
RESISTANCE BLOWS/FT. be -

~1 6. uniFiep son cussx/rlcn;ou Mine MILE POINT - UNIT 2
SYSTEM. | FinaL SAFETY ANALYSIS REPORT'

2. ¥ GROUND WATER LEVEL
3. BLOWS REQUIRED TO DRIVE

FIGURE 10
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LEGEND/NOTES

PROJECT _NMP2 PMP FLOOD CONTROL BERM T JONO. 12177 o
COORDINATES _ 1,282,360.516 _ 547,938.061  GROUND ELEV.L)) 267.8 SHEET_1_ OF__1
INCLINATION__VERTICAL BEARING __N/A INSPECTOR __D. ISLER

DATE: START/FINISH 12/8/82 s 12/9/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC CROUNDWATER DEPTH/DATE_NZA /v

DEPTH TO BEDROCK __20°-8" TOTAL DEPTH DRILLED __23'-0"
METHODS:
DRILLING SOIL _ROLLER BIT
. SAMPLING SOIL _SPLIT SPOON

DRILL RIG TYPE _CME=7S

DRILLING ROCK

NX CORE BARREL

' SPECIAL TESTING OR INSTRUMENTATION

2 PERCOLATION TESTS, 1 PIEZOMETER ISTANDPIPE TYPE)

COMMENTS
9 s | sl =
< eloeleE] ¢, 8 |=ulss . j
<6 Ew srlael| gg€ |75 oD SAMPLE DESCRIPTION
|~ & J<i-l«<S| B 8 153
v jux ¥ jv>jegn
N s|t] & |z7]cp] Fits CRUSHED STONE — UNIFORM 6, COMPACT 10 VLRY DENSE, DRY,
- 4 si2| *J% pwod - -
iy et -
1 s S 3 oo~ B o | FILL: snuv SAND — WIDELY GRADED, 24~34% GRAVEL 10 os MAX —
- COARSE TO FINE SAND, 18=-33% NONPLASTIC FINES, VERY DENSE. |
B s s 1 2<< |sz2 DRY, GREENISH BROWN TO BROWN AND GREY, CONTAINING CINDER,
- = PEAT, AND GLASS FRAGMENTS; PREDOM!NANTLY RECOMPACTED TILL. -
] 1s})s] *%% |83 -
>-B-2
1 v s} Y 80 . -
.4 i I i s ‘10 snrr MOIST, VERY DARK GRAY 10 BLACK,PEATY. [
1 LACUS'IRINE CLAY AND S
255 ~ 45]¢8 = 3 C“"-L’ SANDY CLAY uoncnn:u PLASTIC, 4=5% GRAVEL TO 0.4° MAX., -
- o o= 31-52n COARSE 10 FINE SAND. VERY SOFT 10 SOTT, SATURATED, o
S }110 P 32 BROWN, anomc oovunno INTO SILT, SLIGHTLY PLASTIC, O
b b <) s " Q'SS“ &7 SM ] GRAVEL, 10-20% COARSE TO FINE SAKD, HARD, SATURATED, BROWN l ~
B i » TILL: SILTY SAND — WIDELY GRADED, 20-30% GRAVEL, COARSE TO FINE ]
- szl 22" [os SAND,25-35% NONPLASTIC FINES, o:ns: TO VERY DENSE,SATURATED
260 = 70 DAWP, BROWN AND GREY 10 GREY < o
- Jds i3] O |3 R
1 20 -
7 proe = BEDROCK: SANDSTONE — LIGHT GREENISH GREY, MODERATELY JOINTED, =~
- 40d 1| = | - |ss THICK BEDDED, FRESH, HARD, FINE GRAINED. -
245 o a
o N BOTTOM OF HOLE: 23'-0" N
- ﬁ b pa—
A - L
- o -
24‘0 — -
- R
o N

2.
3.

4.
S,
6.

1. DATUM IS MEAN SEA LEVEL

CROUND WATER LEVEL
BLOWS REQUIRED TO DRIVE
2" 0.0. SAMPLE SPOON 6" OR
DISTANCE SHOWN USING
140 LB. HAMMER FALLING 30",
# INDICATES USE OF 300 LB.
HAMMER, t ) INCHES OF
SAMPLE RECOVERY.

% ROCK CORE RECOVERY/
ROCK OQUALITY DESICMATION,
STD. PENETRATION
RESISTANCE BLOWS/FT,
UNIFIED SOIL CLASSIFICATION
SYSTEM.

.o

f.

FIGURE 2.5-16S

BORING LOG NO. BB—-8

NIAGARA MOHAWK POWER CORPORATION
NINE MILE POINT — UNIT 2

| FINAL SAFETY ANALYSIS REPORT

FIGURE 11
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PROJECT _NMP2 PMP FLOOD CONTROL BERM JONO. 12177 e
547,943.030 QROUND ELEV.(Y) _270.8

COORDIMATES _ 1,282,109.965
WCLINATION __VERTICAL

STATIC CROUNDWATER DEPTH/DATE _W/A /
SEPTH TO BEDROCK

SHEET_ 1 OF_1 ___

SEADG _ N/A
OATE: START/FINISH 12/0/82 , 2/13/82 COMTRACTOR/DRILLER _WARREN GEORGE/FARRELL

INSPECTOR _D. ISLER

24'-9"

DRILL RIC TYPE _CME-75
TOTAL DEPTH DRILLED _ 27'-0"

ME THODS:

SPECIAL TESTING OR INSTRULENTATION __ ) PERCOLATION TEST

DRILLING SOIL _ROLLER BIT

SANPLING SOIL _SPUIT SPOON

QRILLING ROCK __NX CORE BARREL

»y 2 e s -

IR ENE N NN NN

(3. %)

® =
s |+« P Y prd

Ts|s P

CORMENTS
3 5 2|ls]s
Bl fuafus ¢, 8 |k i
s & EE sijee] Ex€ 2B SAMPLE DESCRIPTION
L st133] £°¢ |55k
70 TIL: CRUSHED STONE — POORLY GRADED, 10 2" MAXINUM, VERY DENSE,
Ty | MOLST, GREY. .
d 51 PR ue] er
S s T B2 7 L s | TRU: ST SAWO - wiDELY GRADED, 23-243 GRAVEL 10 0.7° M
-y

COARSE TO FINE SAND, 33-35% NONPLASTIC FINES, VERY DENSE.
PRY TO WMOIST, YELLOWISH BROWN AND GCRAYISH BROWN T0 18.5 FT,
OREY BELOW 5.5 FT.

lllL'lll_llllllA'lllllLljl

%5
36 d s )6 %] ss
-l
4 s 7 05k wd
i ,
0 s 15 oo™/l TLL: SAMOY SILT — NONPLASTIC, 10-15% GRAVEL, 25-40% COARSE TO
- 187 oM FIME SAMO. VERY DENSE, MOIST, GREY, GRADING DOWNWARD INTO
. | . TY ORAVEL CONTAINING SANDSTONE COBBLES AND BOULDERS.
4 s | e F-RRSTod
248 = SCOROCK: SAMOSTONE — LIGHT OREENISH GREY, WIDELY JOINTED, THICK
B duxf 1 C=7-6"] ~ {ss SEDDED, FRESH, HARD, FINE GRAINED.
. - BOTYONM ®F HOLE: 27°-0" i
- o -
- X
1. BATUM IS WEAN SEA LEVEL l
2. ¥ oROUNMD WATER LEVEL
n] 3 MOWS WEOUMRED TO DRJVE
W 2" 0.0. SAMPLE SPOON 6" OR
- BETANCE SHOWK USING FIGURE 2.5- 160
o $40 LB. HAMMER FALLING 30", .
z ® MOICATES USE OF 300 LS.
~ MAMMER, { ) CHES OF
o SAMPLE PECOVERY, BOR'NG LOG NO. BB—Q
ZlA BRROCK CORE RECOVERY/
{‘," ROCK OUALITY DESIGNATION. -
o s ﬂ%sﬁfc?ﬁ‘::s/n NIAGARA MOHAWK POWER CORPORATION
__’ [
6. UMFIED SOIL CLASSIICATION NlNE MILE POlNT - UNlT 2
sysvem. FINAL SAFETY ANALYS!S REPORT

FIGURE 12
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PROJECT  NMP2 PMP FLOOD CONTROL BERM JO.KO., 12177 T T T O T

COORDINATES _1,281,859.349 _ 547,938.684 GROUND ELEV.IN _273.1 SHEET 1_ OF_ 1
IMCLINATION__VERTICAL SBEARING _N/A WNSPECTOR __D. ISLER
DATE: START/FINISH 12/13/82 / 12/14/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE_NZA 7 ORILL RIG TYPE _CME-7S
DEPTH TO BEDROCK __19'-6" TOTAL DEPTH DRILLED __22'-3"
METHODS: .

DRILLING SOIL __ROLLER BIT . ‘

SAMPLING SOIL __SPLIT SPOON

DRILLING ROCK __NX CORE BARREL :

SPECIAL TESTING OR INSTRUMENTATION __1 PIEZOMETER ISTANDPIPE TYPE)

~l|1_ll_lllJJl|llLJ

., COMMENTS
g 5 %] s]®
§lzolulus "g‘ zulag
5B E Bleslee) Bss |o3fe8 SAMPLE DESCRIPTION
yE bls-ls2l B g |S3]63
] CP | FILL: CRUSHED STONE — RAILROAD SUBBASE, ) ]
1 == -
] . B=g-12 FICCT SICYY SARD = .
270 St 1oy § 20§ SM SAND, 25-35% NONPLASTIC FINES, COMPACT, SATURATED. OLIVE
- BROWN MOTTLED WITH BLACK PEAT FRAGMENTS; PREDOMINANTLY
-4 5 =55 RECOMPACTED TILL, -
4 4 S12 T gy BSISMY STy SAND = WIDELY GRADED. 20-30x GRAVEL, COARSE 1O FINE
_ > SAND. 25-35% NONPLASTIC FINES, VERY DENSE, WOIST, YELLOWISH
285 — s 1 3 1 xo/s55" 1>100 BROWN 10 BROWN AND GREY
4 o
1 * s {7 {wo5w60
-J od ML/ s 5
A TILL: SANDY SILT - NONPLASTIC 1O SLIGHILY PLASTIC, 11-121 GRAVEL
260 — S 18 P9-100/61100f SM T 23-28% COARSE TO FINE SAND, VERY DENSE, DAMP
~ . 10 HOIST  SHEY. CRADING INTD SILTY SAHD BELOW 168 FT.
1 S 1= Elioossbno
- » -
255 ) S 17 190755 Lk }
- - ,
4 20— BEDROCK: SANDSTONE — LIGHT GREENISH GREY, GLOSELY JOINTED, THICK
. W |1 brecat-m] = 1 ss BEDDED WITH INTERCALATED SILTSTONE, FRESH, HARD, FINE
- ore] 1 FFE GRAINED.
250 —] | BOTTOM OF HOLE: 22-3" _
- -{ .
o4 25— " —
- oy -
. . -
245 —4 e 1
N p“
1. DATUM IS MEAN SEA LEVEL
2. ¥ GROUKD WATER LEVEL
o | 3 sLows meouirep 70 bRIVE
w 2" 0.0. SAMPLE SPOON 6" OR -
-1 DISTANCE SHOWN USING FIGURE 2.5 [67
o] 140 LB. HAMMER FALLING 30",
=]  ® INDICATES USE OF 300 LB.
N |  HAMMER. () MNCHES OF -
o| sAMPLE RECOVERY. BORING LOG NO. BB-10
l‘Z_l 4, % ROCK CORE RECOVERY/
ROCK OUALITY DESIGNATION.
S 5. sT0. PERETRATION NIAGARA MOHAWK POWER CORPORATION
“I1  resisTance sLows/FT. , -
6. UNIFIED SOIL CLASSIFICATION -ANINE MILE POINT — UNIT 2
SYSTEM, FINAL SAFETY ANALYSIS REPORT

FIGURE 13
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PROJECT NMP2 PMP FLOOD CONTROL BERM 035, X177

COORDINATES _1,281,472.005 _547,788.331 GCROUND ELEV.® _275.9 SHEET t OF__1 _
HNCLINATION__VERTICAL BEARMIC __N/A NSPECTOR _ D. ISLER _
DATE: STARYT/FHEISH _12/15/82 , 12/15/82 COMTRACTOR/OMLLER _WARREN OF ORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE__N/A DL WG TYPE CCE-75

DEPTH TO PEDROCK __18'-10" : TOTAL DEPTH BRNLED 278"

METHODS:

DRILLWNG SOIL ROLLER BIT
SAMPLING SOIL __SPLIT SPOON
DRILLING ROCK __NX CORE BARREL
SPECIAL TESTING OR INSTRUMENTATION __ 1 PERCOLATION TEST

COMMENTS
& g w fuel 2 12 .:‘.,l ‘
- YWY pan] xwle S ’
35 EE CHEE gsg -2[38 * SAMPLE DESCRIPTION
QE[RSLEE| =7 [S5)8E |
FiLL: SILTY smo T WIDELY SRADED. YO-% SIRVEC COANSE 10 FING
275 — . ‘ SAND, 25+ 355 NONBLASTIC rw&s COMPACT 10 VERY DENSE, DAMP,-
- o SM OLIVE aaoam ascouucnn ‘ ) -
- - -0/ -
s | 1 P |
. d'cp FILL: CRUSHE ORE = UWF W - WSE.DAMP.GREY.
5 "
2.4 2 1 30/5.5 P10 FILL: SANDY SILT — NONPLASTIC, M—T7a ERAVEL YO 1.1 MAXIMUW,
270 — = l_‘;il M 40-41% COARSE TO FIME SAND, VIRY DENSE, MOIST, YELLOWISH ]
- . BROWN; RECOMPACTED TWL. .
. 45T 0077 100 o
- - 1lral) " -
1 T Rozawp -
265 — -
o S 1. b {teo-v0, BT LACusﬂmc SiC1: w
o J AT ML ~ MONPLASTIC TO SLIGHTLY PLASTIC, 8—-@= ORAVEL T0 0.8" |
lAX «» 10=2= COARSE TO FmeC SANKD, LWTED AT 12,75 F7Y, _J
4 5 SN oY VERY DENSE, GREY.
20— AS|°¢[ e P9 . - ) -
T 1 = ML ThL: SAMDY SI.T = MONPLASTIC, 10— NV{L -4@ COARSE TO
1 1s|7 V&3 e FIRE SAND, VERY DENSE, GasP 10 -
T 2 wx [ 1 feomz-o] - | ss| PEDROCK: SANDSTONE ~ LICHT SBEEMISH OREY. CLOSELY JOINTED, THICK—
255 — . BEDOED, FRESH, HARD, FINE CRMNED: .
- - BOTION OF HOLE: 21-6" =
1 . v -l
- ﬁ—l -
m ——— - r~
-l x-
1. DATUN IS MEAN SEA LEVEL .
2. ¥ GROUND WATER LEVEL :
v ] 3- BLows reoureD To omive g
2" 0.D. SAMPLE SPOON $° OR
2l bistaNcE sHOWN UsING FIGURE 25-(6¢
o 140 L8, HAMMER FALLING 30",
z # INDICATES USE OF 300 LB.
N HAMMER. { } INCHES OF BORING LOG NO. BB-—11
= SAMPLE RECOVERY.
5 4. XROCK CORE RECOVERY/ X
Gl s. Sib. PENETRATION NIAGARA MOHAWK POWER CORPORATION
5|, i nersrr, NINE MILE POINT — UNIT 2
" avsTEMm. | FINAL SAFETY ANALYSIS REPORT .

[}

FIGURE 14
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PROJECT NMP2 PMP FLOOD CONTROL BERM . J.O.RO. Y77

COORDMATES _ 1281,403.748 _ 547,642.132  GROUND ELEV.n _272.2 SHEET.L OF__1__-
NCLMSATION__VERTICAL SEARING __N/A INSPECTOR __D. ISLER '
DATE: START/FSH 12/14/82 » 12/14/82 CONTRACTOR/DRILLER WARREN GEORGE/FARRELL
STATIC. CROUDWATER DEPTH/DATE__N/ZA /v DRILL RIG TYPE _CME-75

DEPTH TO BERROCK ___9'=B" TOTAL DEPTH DRILLED __12'=0"

ME THOOS:

BRILLNG SOIL ROLLER BIT

SAMPLING SO __SPLIT SPOON

PDMLLIC ROCK __NX CORE BARREL
SPECIAL TESTIG OR INSTRUMENTATION __NONE

COMMENTS

~ - - -1 ©
g2 w fusl 2 81 2L 5 o
5 E EE e [y igg o] EH SAMPLE DESCRIPTION
GE|BE Rl =T |38

H

270

e rad e s v g a b e e s e e baagd

GP ] FILL: CRUSHED STONE.

- . -
-l -
- -
- s 1 -mls",mo, SM | FILL: SILTY SAND - WIDELY GRADED, 20~-308 GRAVEL, COARSE TO FINE
t8") SAND, 25-35% NONPLASTIC FINES, VERY DENMSE, MOIST, OLIVE
! i BROWN; RECOMPACTED TiLL. I
N . FiLL: SANDY SILT = NONPLASTIC, 10-15% GRAVEL, 25-40x COARSE —
5 : TO FINE SAND, COMPACT, MOIST, BROWN AND GREY; RECOMPACTED

- -1-16 TILL. o
45121 @ §27]w o
o~

) N
- N=-H4=-15 -

GM ] TILL: SILTY GRAVEL.

© BEDROCK: SANDSTONE — LIGHT GREENISH GREY, CLOSELY JDINTED, THICK
BEODED, FRESH, HARD, FINE GRAINED.

+5d 1 th-f-ﬂ” - |ss
o4

lljl

BOTTOM OF HOLE: 12'-0O"

-

LA 4 1 )

;‘» - [

LEGEND/NOTES |

UN
.

4. RROCK CORE RECOVERY/

DATUM 1S MEAK SEA LEVEL
¥ OmOUNO WATER LEVEL
. BLDWS REOUMED TO DRIVE

1

G e e & oR FIGURE 2.6~/ 9

140 LS, HAMMER FALLNC 30",
% WOICATES USE OF 300 LB.

HAWMCR. ) WCHES OF - BORING LOG NO. BB-12

SAWPLE NMECOVERY,

ROCK OUALITY DESICHMATION.

5. STD. PENETRATION NIAGARA MOHAWK POWER CORPORATION
. B o i NINE MILE POINT — UNIT 2

SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 15






PROJECT _NMP2 PMP FLOOD CONTROL BERM
547,408.622  GROUND ELEV.D
BEARING

COORDINATES
MCLINATION_VERTICAL

JO.M0. 12177

1,281,471.028

275.4

DR T W §——— — -
SHEET 1_OF_1__

N/A WSPECTOR __D. ISLER

DATE: START/FINISH 12/%6/82 7 12/18/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL

STATIC GROUNDWATER DEPTH/DATE__NZA__ /

DEPTH TO BEDROCK __20'-6"

DRILL RIC TYPE _CME-7S

TOTAL DEPTH DRILLED _ 23'-0"

METHODS: |
DRILLING SOIL _ ROLLER BIT
SAMPLING SOIL __SPLIT_SPOON

SPECIAL TESTING OR INSTRUMENTATION

ORILLING ROCK

NX CORE BARREL

1 PERCOLATION TEST, 1 PIEZOMETER (STANDPIPE TYPE),

G TR TT TR ek o,

COMMENTS
HEmn 2 8 |=sles
=B gg S:Is% gs 2 §g SAMPLE DESCRIPTION
I Rl i I B L T
275 — FiLL: ?nn*r SAND ~ WIDELY GRADEQD, 20~30% GRAVEL, COARSEL 10 FINE
o . 25-352 NONPLASTIC FINES, LOOSE, DAMP, YELLOWISH BROWN:"
- L] n:couPAcnn TiL. -
] - T-5-3 -
o sf1 o) 8 R
mo— 3 Jd s 12 J8-37232] g Jcp | FiLL: CRUSHED STONE - POORLY GRADED, TO 4* MAX. SANDSTONE -
- W] FRAGMENTS, COMPACT TO VERY DENSE, DAMP, GREY:
] - RECOMPACTED SHOT ROCK. :
- -8
- sPa ™) 5
205 — s 17 192572 15 . =
_‘ - 14 -
R A sl s 1979 30w | FFL: SANDY SILT — NONPLASTIC, 10-15% GRAVEL, 25-40% COARSE 10
- 149 : o
- LACUSTRINE SILT AND CLAY:
20— P B3 WL/ SILT, SLIGRTLY PLASTIC, D-5% CRAYEL,W—20% COARSE TO FINE -~
R 4 S} 6 2" 17 lsc SAND, MOSTLY MEDIUN AND FINE, VERY STIFF, SATURATED, BROWNISH
o GREY, GRADING INTO CLAYEY SAND, SLIGHTLY PLASTIC, 28 GRAYEL
- 7O 0.2" MAX., COARSE TO FINE SAND, 328 SLIGHTLY PLASTIC FINES,
o s 2'%::,“ 18 VERY STIFF, SATURATED, BROWNISH GREY,
SM s %‘JI) 343 uouPLAsnc FINES, VERY DENSE, MOIST, GREY AND BROWN, ROCK __]
235.: 204’51 8 {©00/5.5" oo FRA ) * :
R BEOROCK: smoswns ~ LIGAT GREENISH GREY, CLOSELY JOINTED, THICK o
A Nx{ 1 Rece2-0] - | s BEDOED, FRESH, HARD, FINE GRAINED. -
~ 4 "BOTTOM OF HOLE: 230" i
- ¥ ]
-
] .
-
-1 -
b .
1. DATUN 1S MEAN SEA LEVEL
2, ¥ CROUND WATER LEVEL
o | 3 WLOWS REOUIRED TO DRIVE
2" 0.0. SAMPLE SPOON 6" OR
1 brstance sHoww USING FIGURE 2.5-/70
o 140 LB. HANMER FALLING 30",
z ® MDICATES USE OF 300 LB,
N HAMMER. ¢ } WCHES OF —
o SANPLE RECOVERY, BORING LOG NO. BB-13
5 4. WROCX CORE RECOVERY/
ROCK OGUALITY DESIGNATION.
215 sT0. PENETRATION NIAGARA MOHAWK POWER CORPORATION
o RESISTANCE BLOWS/FT. ' —
§. UNIFIED SOIL CLASSIFICATION NlNE M"_E POlNT UN‘T 2
SYSTEM, FINAL SAFETY ANALYS!IS REPORT

FIGURE

1%
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PROJECT _NMP2 PMP FLOOD CONTROL BERMW JLONO., 12177 TS Ty

COORDINATES _1,281,348.408 _ 547,040.796 _GROUND ELEV.(D 263.9 SHEET 1_OF _1___
INCLINATION__VERTICAL BEARING _ N/A WSPECTOR __D. ISLER

DATE: START/FWNISH _12/15/82 , 12/15/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE__N/A_ / DRILL RIG TYPE _CME-=75

DEPTH TO BEDROCK __6'-8" __ TOTAL DEPTH ORILLED __9'-0"

METHODS:

DRILLING SOIL ROLLER BIT
SAMPLING SOIL _ SPLIT SPOON
DRILLING ROCK _ NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION _ NONE

COMMENTS
I~ - B
< w juwel = =1 o i
§ dw W g g z\_sl %o
SE Sﬁ Y H DR B ES SAMPLE DESCRIPTION
HE|BLAFR] BT |B5ER
GP [-FILL: CRUSHED STONE ~ UNFORM, 7O Z.0" MAX,, COMPACI, DRY, GREY,
- - i TS PACTED SHOT ROCK =
- 4s " su ] FILL: SILTY SAND - WIDELY GRADED, 20-30% GRAVEL, COARSE 10 FINE =
SAND, 25-35% NONPLASTIC FINES, COMPACT, WOIST, OLIVE BROWN
] TO DARK GREY, CONTAINING ROOTS AND PEAT AND CINDER ]
x - FRACMENTS; PREDOMINANTLY RECOMPACTED TILL. -
-t - -
d As]z2]1%58]2 i
280 — . -
-
i ] TILL: SILTY SAND - WIDELY GRADED, 20-30% GRAVEL, COARSE 10 FINC _|
5 - SAND, 25-35% NONPLASTIC FINES, VERY DENSE, DAWP, GRAYISH
- o -45-60 . -
- Js |3 Praiatqros SW o
-l .
. o BEDROCK: SANDSTONE — LIGHT GREENISH GREY, CLOSELY JOINTED, THICK ]
4 ol lecoorel - |ss BEDOED, FRESH, HARD, FINE GRAINED. .
k. ORE
255 —
| X BOTTON OF HOLE: 9'-0" i
- -l L,
i i i
- - -1
31 7 N
250 =1 j
k-
1. DATUM IS MEAN SEA LEVEL
2. ¥ GROUND WATER LEVEL
o1 3. sLows REOUIRED TO DRIVE
2" 0.D. SAMPLE SPOON 6" OR ~
1 DISTANCE SHOWN USING FIGURE 2.5~ (7!
o] 140 LB. HAMMER FALLING 30"
=] #MpiIcATES USE OF 300 LB.
N KAMMER. { )} INCHES OF . BORING LOG NO. BB—-14
ol  SAMPLE RECOVERY. n .
5 4, %X ROCKX CORE RECOVERY/
G|, ROCK QUALITY DESICHATION. NIAGARA MOHAWK POWER CORPORATION
=] I . NINE MILE POINT — UNIT 2
 SYSTEM. FINAL SAFETY ANALYSIS REPORT

~FIGURE 17
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"PROJECT _NMP2 PMP FLOOD CONTROL BERM JONO, 12177 f ST

COORDINATES _1,281,298.863

546,375.521  GROUND ELEV.Y 275.0

SHEET _1_ Of.

RICLINATION__VERTICAL

BEARING _NzA
DATE: START/FINISH 12/%6/82 s 12/17/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL

INSPECTOR __D. ISLER .

STATIC GROUNDWATER DEPTH/DATE_NZA _/
12l-g"

DEPTH TO BEDROCK _

DRILL RIG TYPE _CME=75

TOTAL DEPTH DRILLED __17'-0"

METHODS:
) DRILLING SOIL ROLLER BIT -
SAMPLING SOIL __SPLIT SPOON
DRILLING ROCK _-NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION __NONE

COMMENTS

3 s 2| 8]E i
g8 < fsulosl ¢ 8 |=ulsd
sElEB|aE|se| BsS [s2f28 SAMPLE DESCRIPTION
Gg|selzrlaol 8 g 1635|25 .
[ 1 4'5;'4 g fuL/] FiLL: SANDY SILT, NONPLASTIC, 10—-15% GRAVEL, 25-4Dx'COARSE TO R
- > 4" FINE SAND, LOOSE, WOIST, BROWN, GRADING INTO SILTY SAND;
R o SM RECOMPACTED TILL. e
-1 - S 2 §1=-00/6 ]>100 ard
] - Gp | Fill: CRUSHED STONE ~ POORLY GRADED SHOT ROCK T0 8" MAXINUN, ]
270~ 5 o € TO VERY DENSE, MOIST, BROWN T0 GREY -
- 45§31 wmm )40 : N
- = -
. .
25— © T wL | TILL: SANDY SILT_— NONPLASTIC, 10-15% GRAVEL, 25-45% COARSE 10 =
N d s | 4 {5054 106 FINE SARD, VERY DENSE, MOIST, BROWN AND GREY. R
g 5 |2 oz 52k i00] : .
e . BEOROCK: SANDSTONE — LIGHT GREENISH GREY, CLOSELY JOINTED, THIN -
-~ e BEDDED, MODERATELY WEATHERED TO FRESH, HARD, FINE -
260 —] ® GRAINED, CLAY FILLING TO 2" INSIDE DILATED BEDDING ~
o4  Anx} 1 frecer-s) - |ss PLANES. -
- - BOTTOM OF HOLE: 17'-0" A
oy = -4
= -l -l
- - -
250 —{ 25— -
- -
o o
1. DATUN IS WEAN SEA LEVEL
2. ¥ GROUND WATER LEVEL
3. BLOWS REDQUIRED TO DRIVE
2" 0.0. SAMPLE SPOON 6° OR
DISTANCE SHOWN USING FIGURE 25— (73~
140 LB. HAMMER FALLING 30,

LEGEND/NOTES

# INDICATES USE OF 300
HAMMER. { ) INCHES OF
SAMPLE RECOVERY,

4. % ROCK CORE RECOVERY,

LB.

ROCK OUALITY DESIGHATION.

5. STD. PERETRATION
RESISTANCE BLOWS/FT,

6. UNIFIED SOIL CLASSIFICATION

SYSTEM.

BORING LOG NO. BB-15

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL-SAFETY ANALYSIS REPORT

fIGURE 19
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STATIC GROUNDWATER DEPTH/DATE__NZA / ORILL RIG TYPE _CME=75

PROJECT _NMP2 PMP FLOOD CONTROL BERM J.ONO., 12177 B
COORDINATES _1281,27B.686 _ 546,376.920 GROUND ELEV.D _ 269.5 SHEEY 1 OF__1
INCLINATION__VERTICAL BEARING __N/A INSPECTOR __D. ISLER

DATE: START/FINISH _12/17/82 s 12/17/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL

DEPTH TO BEDROCK __¢'-10" TOTAL DEPTH DRILLED _8'=3"
METHODS:

DRILLING SOl __ROLLER BIT

SAMPLING SOIL __SPLIT SPOON

DRILLING ROCK _ NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION __NONE

COMMENTS
S g w lwe a § K .:':l -
= - r YRy e pw) zwldo
sEl| EEEEfSE| BsS [o5[28 SAMPLE DESCRIPTION
GE|Seizrizz] & g [85]83
GM FILL: SILTY GRAVEL —~ WIDELY GRADED, YO 1° MAX., J1=-32% COARSE 710
- - 9-30-31 FINE SAND, 17-18% NONPLASTIC FINES, DENSE 7O VERY DENSE, DRY =
- -4 S} 4") 61 10 MOIST, DARK SROWN; RECOMPACTED TILL. -
- -
- -y - - -
. s |2 [P2%2% 42 i
ﬁ -
265 — - -
q 5 s | 5 1097 o )
e - 14" SM | TILL: SILTY SAND ~ WIDELY GRADED, 20-30% GRAVEL, COARSE 710 FINE
- of Wx REC-11" SAND, 25~ asn NONPLASTIC FINES, COBBLES AND BOULDERS FROM |
R core] ! - §'=7"° 7O 8'-6", VERY DENSE, DAMP, BROWN. R
- BEDROCK: SSSEST%ES] ui% G;’-‘,EEE"{;S,{’,FR“' CLOSELY JOINTED, THICK =
1 :,_g;t 2 {recer~-s"} - {ss H i
- "' BOTTOM OF HOLE: B'~3"
- L -y
260 - -~
-1 0~ ——
-1 L e = -l
-y - -
255 = o
-3

LEGEIﬁOTES

N

4. ROCK CORE RECOVERY/

5. gzg;sg‘ib:‘chingw:s,n NIAGARA MOHAWK POWER CORPORATION
6. UNIFIED SOIL CLASSIFICATION : NINE MILE POINT — UNIT 2

DATUM IS MEAN SEA LEVEL
GCROUND WATER LEVEL

» BLOWS REQUIRED TO DRIVE

2" 0.D. SAMPLE SPOON 6" OR

DISTANCE SHOWN USING FIGURE 25173
140 LB. HAMMER FALLING 30",

# INDICATES USE OF 300 tB.
HAMMER, ) INCHES OF

SAMPLE RECOVERY, | BORING LOG NO. BB—-16

ROCK OUALITY DESIGNATION.

SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 20






PIOJECT NMP2 PMP FLOO) CONTROL BERM LOM0. 12177 BOERE RO, =1
C(ORDIATES _1,281,334.795 _546,031.245 GROUMD ELEVAW _273.2 "~ - | SHEET_L_Of __31 _
WCLINATION_VERTICAL __  BEARING __N/A WSPECTOR _ D. ISLER
D/TE: START/FWISH _12720:82, 12/20/82 CONTRACTOR/DR{LER _WARREN GEORGE /FARRELL
SIATIC GROUNDWATER DEP H/DATE__N/A DRILL RIC TYPE _CME-75
D&PTH "0 BEDROCK __B'-6' TOTAL DEPTH BRMLED _10'-6"
MITHODS: '

DRLLING SOIL _ ROLL:R BY

SAAPLING SOWL __SPLIT SPOON

ORLLING ROCK _ NX CIRE BARREL
SFECIAL TESTING OR ISTRUSENTATION _ NONE

COSMEN'S

d wael 2 31 2 LE
§ = e bw ] g g zW :'6' . - ‘
<35 HEXIsS £ -ap® SAMPLE DESCRIPTION
] ax<k2
E sloep-ls2] ® 8 |55E:
E ‘ ’
- ML FiLL: SANDY SILT ~ NOKPLASTIC, 0-15t GRAVEL, 25-40s COﬁR%E T0 B
- FINE SAND, SANDGTONE BOULDERS ANO COBHLES FROM 3'-D" 70
1 - i S5'=0" AND 5'=4" 10O 5'-8", VERY DENSE, DRY TO DAMP, BROWNISH
° - o ’ ‘ ‘ GREY; RECOMPACTED TILL, o
] 5 | 7 [%=10/T 100 j
270 =~ A
] 1 NX " 1
by -3 0ORE 1 JNEC=T-§ - ) .
1: :
- -
1 - ;
- o TILL: SANDY SILT = NONPLASTIC, t0-158 GRAYEL, 25-40» COARSE TO
_{ s 2 r)-z:-tm >100{ ML FINE SAND, VERY DENSE, MOIST, BROWNISH GREY. . ]
-l u‘l -
263 ~—
-1 BEDROCK: SANODSTONE =~ LIGHT GREENISH CRAY, CLOSELY JOINTED, THICX -
- 1 Nx . BEDDED, FRESH, HARD, MEDIUM TO FINE GRAINED. .
48 2 fpece2-0] - |ss N
- N
T vt ” —
-y
4 BOTTOM OF HOLE: 10°~6" o
- . -
- - -t
-
m-] j ...
- p -

LEGEND/NOTES

1. JATUN S MEAX SEA LEVEL
2. ¥ &RUND WATER LEVEL
3. X OWS REOURED TO DRIVE

2" O0.D.SAMPLE SPOON &" OR
MSTAICE SHOWN USING FIGURE 2.5~ /7L/
140 LB HAMMER FALLING 30"
& WMOICATES USE OF 300 LB.
SawLl RECOVERY. BORING LOG NO. BB—17
4, R ROCK CORE RECOVERY/
FOCK QALITY DESICNATION.
s, ilgis:’n':«%?;:?:sxn NIAGARA MOHAWK POWER.CORPORATION
§. INIFIED SOIL CLASSIFICATION NINE MILE POINT — UNIT 2
SYSTE FINAL SAFETY ANALYSIS REPORT

FIGURE 21






A1 b’ Swidens.

Iwder, al

PROJECT _\MP2 PMP_FLOO) CONTROL BERM JONO, 12177 OO Yoo ———

COORDINATES _ 281,528.308 _545,570.190 _ GROUND ELEV.) _268.8 SHEET_} OF _1
INCLINATION_VERTICAL BEARING __N7/A INSPECTOR __D. ISLER

DATE: START/FINISH _12/20/82 / 12/20/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPIH/DATE_N/A / DRILL RIG TYPE _CME=75

DLPTH TO EEDROCK __5'=3' TOTAL DEPTH DRILLED __7'-0"

WMETHODS:

DRILLING SOIL ROLLIR BIT
SAMPLNG 501 __SPLIT SPOON
DRILLING ROCK __NX CORE BARREL

SPECIAL TESTING OR INSTRURENTATION __NONE

PETEY -

COMMENTS
P 5 | s
é < w lue] = vl
s e e leeleE] 2.8 [=ups
3| Euaeig] 858 |22 SAMPLE DESCRIPTION
gileefsrlz3] =g [5555
:] - oL ] ToPsoi .
1 - GM | FILL: SILTY GRAVEL; RECOMPACTED TILL. T4
N TILL: SILTY SAND =~ WIDELY GRADED, 20~-30% GRAVEL, COARSE 70O FINE
4 1sli|e%:50] 64 {su SAND, 25-35% NONPLASTIC FINES, VERY DENSE, NQIST, BROWN AND =
o 8") . GREY, WITH SANDSTONE COBBLE AT §'-0" 10 §'-2", -
265 — N
7 -
N BEDROCK: SANDSTONE ~ LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK ]
] 4Bkl 1 Recwt-s"| - |Iss BEDDED, FRESH, HARD, MEDIUM TO FINE GRAINED. -
1 BOTTOM OF HOLE: 7'-0" i
4 7 ]
200~ ] -
: L o= o
1 1 X
2ms— ]
L o U
o I -

LEGEND/NOTES

-

. JATUN IS MEAN SEA LEVEL

2. ¥ CROUND WATER LEVEL

3. BLOWS REOURED TO DRIVE
2" 0.D. SAMPLE SPOON 6° OR
DISTANCE S4OWM USING FIGURE 25-17%
140 LB, HALMER FALLING 30",
# INDICATES USE OF 300 LB.
HAMMER, { ) INCHES OF
SAMPLE RECOVERY. BOR'NG LOG NO. 88—18

4. WROCK CORE RECOVERY/

ROCK OUALMY LESIGKATION.

5, zzg;sﬁ%ﬁrglgs or NIAGARA MOHAWK POWER CORPORATION
/FT.
6. UNIFIED SOIL CL2SSIFICATION ) NINE MILE POINT — UNIT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 22
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PROJVECT _ NMP2 PMP FLOOD CONTROL BERM 4080, 12177, | BORRG RO, DI=IL
COORDINATES _1,281,889.400 _545,293.158  GROUND ELEV.W _ 261.4 SHEET 1 OF
INCLINATION__VERTICAL BEARING __N/A WMSPECTOR _ D. ISLER
DATE: START/FINISH 12720/82/ 12/20/82 CONTRACTOR/DMLLER _WARREN GEORGE/FARRELL
STATIC GROUNDWATER DEPTH/DATE__N/ZA 7/ BONLL MG TYPE CME-75
DEPTH TO BEDROCK ___7'~0" ' TOTAL BEPTH BRWLED _ 9'-8"
METHODS: '

DRILLING SOIL __ROLLER BIT

SAMPLING SOIL _ SPLIT_SPOON

DRILLING ROCK __NX CORE_BARREL
SPECIAL TESTING OR INSTRUMENTATION _ NONE

— - — 4R ——— 5
.

COMMENTS
9 5 21 s =
gz delsl g 8 |=ulss :
5E gﬁ gEleE] 258 |-3]38 SAMPLE DESCRIPTION
0 R i P - ] 3
_ R 233951 FILL: SILTY SAND ~ WIDELY @RADED, 20-30% GRAVEL, COARSE TO FINE
s}t ] 56 | su SAND, 25-35% NOKPLASTIC rnés. VERY DENSE, DRY, OLIVE BROWN
- e AND GREY: RECOMPACTED TR
260 ~ . -
i ] oL | BORI I = TASTIC, T1Ru
STIF, NOIST, YERY DARK OREY TO BLACK, PEATY. -
N Jsf2]582)24]cL] Lacustane clav: SieTY CLAY ~ SLIGHTLY PLASTIC, 2-8x GRAVEL TO N
e . WAX., 34=41% COARSE TO FINE SAND, YERY -
o s*nfr WOiST, GREY TO YELLOWISH BROWN. o
- o
- 5 w——
- . 4=7~1 -
i s3]0 ]2 -
255 — Su | TEL STV SARD = .
_{ ] AND, 25-35% NONPLASTIC FWES, VERY DENSE, MOIST, GREY.
i a:onocx SANDSTONE ~ LIGHT GREEMSH GRAY, CLOSELY JOINTED, THICK |
] ] GEDDED, FRESH, HARD, MEDIUM TO FMNE GRAINED. R
- L hhe v Peem2-3] - |ss -
- -y -
J o BOTTOM OF HOLE: 9'~6" -
j - ' -l
-l J - o
2m — - -l
o . o
o o o
- - J
- -
1 & 7
1. DATUN IS MEAN SEA LEVEL
2 GROUND WATER LEVEL
¢ | 3. BLOWS REOUIRED TO DRIVE
w 2" 0.0. SAMPLE SPOON 6" OR
- DISTANCE SHOWN USING FIGURE 2.5-176
o 140 LB. HAMMER FALLING 30".
z # INDICATES USE OF 300 LB.
\ HAMMER, ( ) INCHES OF
o SAMPLE RECOVERY, BORING LOG NO. BB—19
< | 4, RROCK CORE RECOVERY/
w ROCK OUALITY DESIGNATION.
10| - ST0. PENETRATION NIAGARA MOHAWK POWER CCRPORATION
w ISTANCE BLOWS/FT.
6. UNIFIED SOIL CLASSIFICATION NINE MILE POINT — UNIT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 23






PROJECT __NMP2 PMP FLOOD CONTROL BERM LOMO., 12177 BORRG U, BI=AL

COOROINATES _ 1282,153.731 _ 545045.297  GROUND ELEVAD _257.4 SHEET 1 "OF _1_
INCLINATION_VERTICAL SEARING _ N/A WNSPECTOR __D. ISLER

DATE: START/FrSH _12/20/82 7 12/20/82 CONTRACTOR/DRILLER _WARREN GEORGE/FARRELL
STATIC GROUNOWATER DEPTH/DATE_N/A_ 7/ __ DRILL RIC TYPE _CME=75

DEPTH TO BEDROCK ~8" TOTAL DEPTH DRILLED __7'~8"

METHODS:

DRILLING SOIL ROLLER BIT
SAMPLING SOIL __SPLIT SPQON
ORILLING ROCK __NX CORE BARREL

SPECIAL TESTING OR STRUMENTATION _ NONE

COMMENTS
ég w fue] B 1l= n_% ’
U RWE P W]
SE EE CH 85§ ~5138 SAMPLE DESCRIPTION
GE|SCfsrfaz] = ¢ |55)85

ay 5wt eaambebdboly

ek

X

N 1s] T8 ] 45 sM] FrL: SILTY SAND ~ WIDELY GRADED, 20-30% GRAVEL TO 1.0% MAXIMUM, |
~ . COARSE 10O FINE SAND, 25~35% NONPLASTIC FINES, DENSE. MOIST, =
o DARK BROWN; RECOMPACTED TiLL. .

253 — ~ -

CL § LACUSTRINE CLAY: SILTY CLAY — SLIGHTLY PLASTIC, 5~10% GRAVEL, 30~
- - 40% COARSE 7O FINE SAND, VERY SYIFF, MOIST, BROWN =
. . AND GREY: RAFTED SANDSTONE CLASTS FRON 2'~2" 70
B o o beomre] - 2'~10" AND ¥'-3" 70 4'-9°, X
o oRz; ) o
4 5 ; ITILL: SANDY SILT — NONPLASTIC, 10~15% GRAVEL, 25-40% COARSE T0
i S 1.2 1007414 321008 ML EINE SAND, VERY DENSE, DAMP, GREY.
A BEDROCK: SANDSTONE ~ LIGHT GREENISH GRAY, CLOSELY JOINTED, THICK |
- SEDDED, FRESH, HARD, FINE GRAINED,

- ~kond 2 prEc~f-w] - |ss .
o o .

250 ~— -
. R BOTTOM OF HOLE: 7'-8" .
- -y -
-1 - .
- ”- —
- .{ p.
-l -l -’
- -y -
{1 A N

245 — - -
- - -
- 4
-~ -
- ot

-3

1. DATUM IS MEAK SEA LEVEL
2. % CROUND WATER LEVEL

o ] 3 WLOWS REOUIRED YO DRIVE -

W 2" 0.D. SAMPLE SPOON ¢” OR

1 DISTANCE SHOWN USWGC FIGURE 25-177

o 40 LB. HAMMER FALLING 30",

Z ® WNOICATES USE OF 300 LB,

N HAMMER, | ) MCHES DFf

o]  sAwPLE mecoveRy. BORING LOG NO. BB-20

Z | 4. WROCK CORE WECOVERY/

t—," ROCK OUALITY DESICHATION.

21 5 1D, PEMETRATION NIAGARA MOHAWK POWER CORPORATION

' RESISTANKCE BLOWS/FT,
6. UMIFIED SOIL CLASSIFICATION NINE MlLE POlNT - UN]T 2

3YSTEM, ' FINAL SAFETY ANALYSIS REPORT

R . FIGURE 24
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PROJECT NMP2 PMP FLOOD CONTROL BERM JONO. 12127 BORING NO. BB=21
COORDINATES N 1,281,489.85 _E 547,948.86 GROUND ELEV.(D _276.8' SHEET 1 OF__3

INCLINATION_YERTICAL BEARING _ N/A INSPECTOR __W. DOUGHERTY

DATE: START/FINISH 10/20/83/ ¥0/24/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON

STATIC GROUNDWATER DEPTH/DATE__NZA_ / DRILL RIG TYPE _CME~7S

DEPTH TO BEDROCK __24'-6" TOTAL DEPTH DRILLED _28'-8"

METHODS:
DRILLING SOIL
SAMPLING SOIL
DRILLING "ROCK

SPECIAL TESTING OR

ROLLER BIT

SPLIT_SPOON AND SHELBY TUBE

NX_CORE BARREL_
INSTRUMENTATION

NONE

COMMENTS

o - 8] & {
z3 uofuzl 8 Ll
: EE gffeel ¢ |25fE SAMPLE DESCRIPTION
<= <D <oy
5 E w vz = n>ion
. ds i Bi-ﬁr,“ 83 FLL: GRAVELE.’Y s»{T) \ﬁu. CRAI?D‘;O—ZOSLSA?&%AE gao%% TTo 19" -
275 — - ow ReOsH BRoWR, Re COMPALIED TeL.  ORY -
‘{ s | 2 his-23-42] &5 =
. FLL: SANDY SLT ~ SLIGHILY PLASTIC, 20-25% FIRE SAND, 10-15%, SUBANGULAR
<4 s v GRAVEL TO T MAX, COMPACT, ORY, LIGHT BROWK, o CoACTED ToL -
- d s | 3 po-24-20] 48 R
770 — +.s 4] 406} -- FILL: SLTY SAND - WDELY GRADED, 10~15% SUBANGULAR GRAVEL, COARSE TO FINE
-~ 1 - - §su SAND, 20-30% SLIGHLTY PLASTIC FIMES, COMPACT, MOST TO DAMP, o
- LIGHT BROWN N THE UPPER PORTION TO BROWN AND GREY; RECOMPACTED TLL._|
2-8-25
4 w5 |5 1"ue " {43 TLL: SLTY SAND — WDELY GRADED, 15-20% SUBANGULAR GRAVEL, COARSE TO FINE ™
-i SAMD, --2()l SLIGHTLY PLASTIC I0 M'HPLAS1C FINES, COMPACT, DAMP, -~
265 — sfs ! =T 4'b1o0) i LIGHT' TO DARK BROWN. o
j 7_§65—100/5F 100 1
o - =
» TIL: CLAYEY SLT ~ MODERATELY PLASTIC, §-153 GRAVEL, 5-103 FINE SAND,
" "1 5 § 8 pe-20-31) 71 D—-5% CLAY, VERY DENSE, OAMP, GREY. -:
200 — e
T A —15-20 " -
: , 45 ] 110.5") 44 wd
1 s o FAY T =
= TLL: SANDY SLT — MOMPLASTIC, 20-25% FINE SAND, 10-15% GRAVEL, DAMP, CREY.
8 = 7 1V mEcan] - 10 . ]
. s i ol 460 o
1 1] /NP0y BEDROCK: SANDSTONE — LIGHT CREEMSH GREY, THCK BEDDED, HARD, -
. 2 RECw{~10 ss FINE GRANED o
230 1 .- [ mOTTOM OF HOLE: 26'-8"
4
30

LEGEND/NOTES

$. DATUM 1S MEAN SEA LEVEL
2. CROUMD WATER LEVEL
3. BLOWS REQUIRED TO DRIVE

2" 0.D. SAMPLE SPOON 6" OR
BIETANCE SHOWN USING

FIGURE 25-(7%

40 LB. HAMMER FALLING 30",
® MDICATES USE OF 300 LB,
MAMMER. ( )} MCHES OF
SANPLE RECOVERY.

4. WROCK CORE RECOVERY/

BORING LOG NO. BB—21

ROCK OUALITY DESIGHATION.
S. STD. PEKETRATION
RESISTANCE BLOWS/FT,
6. UNIFIED SOIL CLASSIFICATION
SYSTEM.

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT

FICGURE 25
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PROJECT NMP2 PMP FLOOD CONTROL BERM J.O.NO. 32177 it

COORDINATES N 1,281,372.70 _E 547,959.53 GROUND ELEV.1D 276.5' SHEET.1_ OF_1
INCLINATION__VERTICAL BEARING __N/ZA INSPECTOR ___W. DOUGHERTY

DATE: START/FINISH _10/18/83 , %0/19/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON
STATIC GROUNDWATER DEPTH/DATE__N/ZA / DRILL RIG TYPE _CME=?75

DEPTH TO BEDROCK __22'-6" TOTAL DEPTH ORILLED _24'-9"
METHODS:

DRILLING SOIL __ROLLER BIT

SAMPLING SOIL __SPLIT SPOON

DRILLING ROCK __NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION __NONE

Bwade i & ) vwabe

COMMENTS
—= - -
é & w fux 8 = 8 5
et Swlow xwli&o
<EIEB|EE)ES 258 |z8l8 SAMPLE DESCRIPTION
GE| 2R a2 =78 555
o T FILL: SLTY SAND — WDELY GRADED, 5~10% SUBANGULAR GRAVEL N THE UPPER _
275 — S] s {3 PORTION GRADNG TD 15-20% SUBANGULAR GRAVEL, MOSTLY FINE SAND,
i 55 |5 1 sw $0-158 NONPLASTK FINES, COMPACT, DAMP, LIGHT BROWN., RECOMPACTED TILL =
- 10" -
- 11-20=42 -t
. 1si{s 1o"n 62| . 7
7 7 s W04l 10 TLL: SLTY SAND = WIDELY GRADED, 15~20% SUBANGULAR GRAVEL YO 1" -
] TP | T RS IR B
- A .
- s | 5 po-r2-ov3]>100 :
] SO T L5 7 W DAL
‘Is |7 oasY>100] M -
265 == - l =
-
i 1s]s P >100 . N
-’ ﬁ-jr S 9 —Ps"' >10 7
- s |10 J>*~j3° oo TLL: LAYER OF CLAYEY SLT FROM 15' TO %', MODERATELY PLASTIC, $-10% i
260 — s 1 u] W& bio CLAY, 5~10% SUBANGULAR GRAVEL TO ' MAX, DENSE, DAMP, LIGHT GREY;
- . GRADNG INT0 smoy sn.'r NONPLASTIC, 20-30% FINE SAND, 10-15% GRAVEL, =1
- - S )12 >100 " DENSE, DAMP, LIGHT GRE -
o 20—} 5 | 13 J28-30-2sh100 -
-
265 =i s {14 PR Y0 . .
- 4 N BEDROCK: smosmu: -~ LIGHT GREENISH GREY, THIN BEDDED UP TO -
- ore] 1 JREC=2-3'] — | SS =3" MAX, HARD, FINE GRAINED. -
4 * BOTTOM OF HOLE: 24'-9" ]
250 ] -
L -l .
-4
q
0
1. DATUM IS MEAN SEA LEVEL
2. ¥ CROUND WATER LEVEL
o | 3- BLOWS REOURED TO DRIVE
2" 0.0. SAMPLE SPOON 6" OR ;
.u_" DISTANCE SHOWN USING FIGURE 2-5-/79 '
o 140 1B, HAMMER FALLING dO".
z & WMDICATES USE OF 300 LB. 8 0G NO. BE—22
N HAMMER. | } INCHES OF Ny -
o SAWPLE RECOVERY, ORING LOG NO.
5 4. X ROCK CORE RECOVERY/ .
ROCK OUALITY DESIGNATION.
Ol s, STD, PENETRATION NIAGARA MOHAWK POWER CORPORATION
r RESISTANCE BLOWS/FT, —
.| 6. UNIFIED SOIL CLASSIFICATION NINE M"-E POINT ‘ UNlT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 265
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PROJECT ___ NMP2 PMP FLOOD CONTROL BERM JONO. 12177 BORING NO. ©8=23
. COORDINATES N 1,2B1,380.98 _E 548,184.13 GROUND ELEV.1D 273.0' SHEET_1_ OF__1
INCLINATION__VERTICAL BEARING _NZA INSPECTOR _W. DOUGHERTY
DATE: START/FINISH _10/19/83 ,_10/20/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON
STATIC GROUNDWATER DEPTH/DATE__N/A_/ DRILL RIG TYPE CME-75
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 __NONE
COMMENTS
{ 9 5 * ] sl e
3= ;Buﬁﬁggz'&ga‘ v
20 B EFS EE % = = SAMPLE DESCRIPTION
2 & j<i-l<>5] & o<{ax
3 £ v nz § w>lox .
- dsiv ] 7% (e TLL: SLTY SAKD - WDELY GRADED, K1-203 SUBANGULAR GRAVEL, COARSE 10
SAND, 15-20% NONP‘LASHC FIES, COMPACT, DAUPR, U
- - ucm BROWN BELOW 2.5 T
270 ] 1s ]2 |25 0 ' ) 1
-l 5 -
- s | > PR 00| ¥ o
265 -: 1sti4 /451> 100 i
j -S-15 TLL: SANDY SILT = SLIGHTLY PLASTIC, 20-25% FINE SAND, 15-20% o
4515 msy |00 SUBANGULAR GRAVEL, COMPACT TO DENSE, DAMP, LIGHT BROWN. -
B - 8 - ]
280 — Isis ] mofes| . X
d s hsS § 7 LTE b 10 -
- 45 }]e PFoPoo TLL: GRAVELLY SLT-= SLIGHTLY PLASTIC, 0=5% FINE SAND, 25-30% -
SUBANGULAR GRAVEL, DENSE TO VERY DENSE, DAUP, BROWM AKD GREY;
-~ - . ML/ GRADNG 10 SLTY SAND AT 18, WIDELY GRADED, 10-20% SUBANGULAR -~
255~ S | B | B-00s4" p1001 ", GRAVEL, COARSE T0 FINE SAND, 15-20% SLIGHTLY PLASTIC FRES, -
| S {10 | YK* pioa VERY DENSE, DAMP, GREY. A
= 20—:ng 1 EC-Z—?' - —
- - BEDROCK: SANDSTONE ~ LIGHT GREENISH GREY, HARD, FINE GRAINED., -4
20— hOrd 2 |Re2-0) - . N
- - BOTTON OF HOLE: 23'-4" -1
- 25— -
- - -
245 — - ,
1. DATUN IS MEAN SEA LEVEL .
2. ¥ CROUND WATER LEVEL
nl> gho:.; nsco:gzios;o DRIVE
.D. SAMPL OON 6" OR
1 DISTANCE SHOWN USING FIGURE 2.5~ §6 ]
o 140 LB, HAMMER FALLING 30",
=z # INDICATES USE OF 300 LB.
N HAMMER, 1 )} INCHES OF ) —
5 4. % ROCK CORE RECOVERY/
ROCK OQUALITY DESIGNATION.
o § 5. STD. PENETRATION NJAGARA MOHAWK POWER CORPORATION
oy RESISTANCE BLOWS/FT.
-] 6. UNIFIED SOIL CLASSIFICATION NINE MILE POINT — UNIT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 27
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PROJECT _ NMP2 PMP FLOOD CONTROL BERM J.ONO. 12127 BORING NO. @8=24.

COORDINATES N 1,281,322.84 _E 548,225.74_ GROUND ELEV.(D _274.9' SHEET_1_ OF__1
INCLINATION__VERTICAL BEARING __NZA INSPECTOR __W. DOUGHERTY
DATE: START/FINISH _10/26/83 /_10/27/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON'
STATIC GROUNDWATER DEPTH/DATE N/A  / DRILL RIG TYPE _CME-=75
DEPTH TO BEDROCK 10'=0" TOTAL DEPTH DRILLED 12'-0"
METHODS:

DRILLING SOIL _ROLLER BIT

SAMPLING SOIL _ SPLIT SPOON -

DRILLING ROCK _ NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION _ 2 PERCOLATION TESTS
PIEZOMETER ISTANDPIPE TYPE)

COMMENTS
R 5 |l al®
3= seleE| 2.8 |=uls2
sl EBlaElas] a8 |o3kE SAMPLE DESCRIPTION
GE|SEIE-a2] 8 F |5355
- : BOULDER - 6" :
4, . FRrY TOPSOL: SANDY SLT ~ SLIGHTLY PLASTIC, 20-25% COARSE TO FINE SAND,COMPACT, .
- _] S 1 12.5") 20 ML MOIST, DARK BROWN, i
4. -
N TLL: suv SAND, WDELY GRADED. 10-15% SUBANGULAR GRAVEL, MOSTLY FINE -
4 3 - B=15-25 15-208 NOIPLASTIC FRES, COMPACT,, MOIST TO DANE, LICHT -
o s {2 %)) 40 BROWN. GRADNG, INTO COARSE SAND AT 8.5 WD cnwcb. ANGULAR,
- 2-5% FIES, 5-10% GRAVEL, COMPACT, MOST, N EROWIL -
— 4 L
- -~ -
2710—] 5§ = -
- ' s | 3 jeo-w0r3°|>100 -
- -l W -
— 7 L
- 4 s | 4 |7-w0s4"}>100 -
-1 8 - . -
- o ) -
1° 0072" T
- _ﬂ s | 5 ]'°%2 piod -
285 =1 o) ==y
- i BEDROCK: SANDSTONE — LIGHT GREENISH GREY, HARD, FINE GRAINED. - i
- NX " B - R
1 " Fore 1 JREC=10 -SS
N :
- i BOTTOM OF HOLE: 12'-0" -
- g - -
4 « 4
5
1. DATUM IS NEAN SEA LEVEL
2.-¥ GROUND WATER LEVEL
¢ | 3. BLOWS REDUIRED TO DRIVE
2" 0.D. SAMPLE SPOON 6° OR — , ~
o DISTANCE SHOWN USING FIGURE 2.5- /81
o 140 LB. HAMMER FALLING 30%. :
z # INDICATES USE OF 300 LB. .
N\ HAMMER, | ) INCHES OF : BORING LOG NO. BB—24
o SANPLE RECOVERY.
E’ 4. % ROCK CORE RECOVERY/
ol, g;:é:xpg:gg:_r%isucnnlou. NIAGARA MOHAWK POWER CORPORATION
ol s sio.
] RESISTANCE BLOWS/FT, NINE MILE POINT — UNIT 2
6. UNIFIED SOIL CLASSIFICATION
SYSTEM, FINAL SAFETY ANALYSIS REPORT

FIGURF 2R
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PROJECT NMP2 PMP FLOOD CONTROL BERM JONO. 12177
COORDINATES N 1,281,127.77 _E 548,243.47 GROUND ELEV.1}) _273.1 SHEET._1_ OF__1
INCLINATION__VERTICAL BEARING _NZA INSPECTOR _W. DOUGHERTY

DATE: START/FWISH _10/26/83 / 10/26/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON
STATIC GROUNDWATER DEPTH/DATE__NZA__ / DRILL RIG TYPE _CME-75

DEPTH YO BEDROCK 7'-3" TOTAL DEPTH DRILLED 9'-5"
METHODS:
DRILLING SOIL ROLLER BIT
‘SAMPLING SOIL SPLIT_SPOON
DRILLING ROCK NX CORE BARREL
SPECIAL TESTING OR INSTRUMENTATION __1 PERCOLATION TEST .
d COMMENTS
§ § CHw ue [ 2 g n_..é:l .
ot bad § d 2 x L o .
=5 E@ 3x|55 gsg ~2{88] -©. SAMPLE DESCRIPTION
a E ™S :)'- ;g S g > D; ,
i R I - TOPSOL: ORGANC SLT = SLIGHTLY AST. AVEL, 2-
1 ,31s|° 2aB e ot COMPACT, DAMP, DARK ENomia STIC, 5=10% GRAVEL, 2-52 FRE SAND, ]
. . TI.L SLTY SAND ~ UMFORM, 5-10% GRAVEL HOSTLY FINE SAND, COMPACT ]
2 - DAMP, LIGHT BROWN: GRADNG NTO SL'TY SAND AT 2, WELY GRADED, o
. - s 121 au-22126 0-15% GRAVEL, MOSTLY FINE SAND, N0~ 308 SLtiLY ]
4 . - PLASTIC ru:s. coa.m::‘t TO DENSE, DAMP, LIGHT BROWN, PRESENCE -
0 —) 3 su - OF CLAY T0 ) . ‘ -
‘57 1 s |3 [o-372pwo ) N
1 & S § 4 | 10075 13100 T
T 4 5024 THL: SLYY GRAVEL — WIDELY GRADED, SUBANGULAR, 5- Y T0F
1 . s |5 v ST cu SAND, 20~25% NONPLASTIC FINES, sougnss. DAMD, ugﬁ"ossn bEDLM he i
1 ° I ™% fog .
d 7 ¥ 15075 biog PEDROCK: SANDSTONE ~ LIGHT GREENISH GREY, HARD, FINE GRAINED. -
2es— 8 Amx] o] - |58 ’ N
} - R % ORE . -
Jd 9 S -
- - POTTOM OF HOLE: 9'3" -
-l 0 = —
J n- ’ -
] R - -
J ] ”-
- n [
200 — - " -
p- " ~ o=
- s -l ] =
1. BATUM IS MEAM SEA LEVEL l
2. ¥ GROUND WATER LEVEL
17 3. LOWS REOUIRED TO DRIVE IS4
2" 0.D. SAMPLE SPOON 6" OR .
:‘_" . DISTAMCE SHOWN USING FIGURE 2.5— /39* )
o 40 LB, HAMMER FALLING 30",
z ® WOICATES USE OF 300 LB. BORING L
MHAWMER, [ } INCHES OF -—
SANPLE RECOVERY. - OG NO. BB-25
o 4. M ROCK CORE RECOVERY/
ol K e TR AT CHATION. ‘ NIAGARA MOHAWK POWER CORPORATION
RESISTANCE BLOWS/FT. —
~'| 6. UNIFIED SOIL CLASSIFICATION NlNE M”-E PO|NT UNIT 2
SYSTEM, FINAL SAFETY ANALYSIS REPORT

FIGURE 29
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PROJECT NMP2 PMP FLOOD CONTROL BERM JONO, 12177 AL e

COORDINATES N 1,281,030.55 E 548,380.25 GROUND ELEV.1D 273.2' SHEET _1_"OF.
INCLINATION__VERTICAL BEARING __N/A INSPECTOR __W. DOUGHERTY

DATE: START/FINISH ¥0/25/83 7 ¥0/25/83 CQNTRACTOR'{DRILLER WARREN GEORGE/STEVENSON
STATIC GROUNDWATER DEPTH/DATE_NZA__ / DRILL RIG TYPE _CME-=75

DEPTH TO BEDROCK 3-8" TOTAL DEPTH DRILLED 5'-5"

METHODS: '

DRILLING SOIL ROLLER BIT .

SAMPLING SOIL __SPLIT SPOON

DRILLING ROCK __NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION __NONE

COMMENTS : ' . et

ELEVATION

(FEETY L1&2)
SAMPLE

. TYPE
SAMPLE
NUMBER
SPT N
VALUE (8}
GROUP
SYMBOL (8]

SAMPLE DESCRIPTION

BLOWS (31
OR
REC/ROD (4}

(XY CHEEUCTIFI £ -8 I

N ~
(-] ~
(V] o

:

I IR IR I AN AR AR T AR P P AR T AR DU SR A O AR A R BS O A

- oL
s|1]ee> ,:l COMPACT, DAMP, DARK BROWN.

TOPSOL: ORGANIC SILT — SLIGHILY PLASTIC, 5-10% GRAVEL, 2-53 FINE SAND,

TULL: SI.TY SAND ~ WDELY GRADED, 10-15% GRAVEL TO 1" MAX FINE SAKD,
20% NONPLASTIC FNES. COMPACT, MOIST, LIGHT BR

2 s ]2 |"%2]s0]su

A4

s s
4 o BEDROCK: SANDSTONE — LIGHT CREENISH GREY, HARD, FINE GRAINED.
-4:'5’,‘,: 1 {ro=t-0r] - |55 :

{0 aly 111

BOTTOM OF HOLE: 5'-6"

% B ©.®

I I A IR IR AR A O |

2 ©c B

5

LEGEND/NOTES

1. DATUK IS MEAN SEA LEVEL

2. ¥ GROUND WATER LEVEL

3. BLOWS REOUIRED TO DRIVE
2" 0.D. SAMPLE SPOON 6" OR

PP I T WE AR SR N AR B IR A AR UK BRI |

DISTANCE SHOWN USING FIGURE 25-133
140 LB. HAMMER FALLING 30",

# INDICATES USE OF 300 LB,

4. X ROCX CORE RECOVERY/
ROCK OUALITY DESIGNATION,

SANPLE RECOVERT, BORING LOG NO. BB—26

v
.

SYSTEM, FINAL SAFETY ANALYSIS REPORT

5. i}g-‘;‘i?:‘gﬂgw:s or NIAGARA MOHAWK POWER CORPORATION
/FT.
6. UNIFIED SOIL CLASSIFICATION NINE MILE POINT — UNIT 2

J

FIGURE .30
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PROJECT NMP2 PMP FLOOD CONTROL HBERM J.O.NO. Y2177
COORDINATES N 1,280,862.99 _E 548,213.07  GROUND ELEV.() _278.3' SHEET_ 1. OF__1

INCLINATION__VERTICAL BEARING __N/A INSPECTOR __W. DOUGHERTY

DATE: START/FINISH _10/25/83 /_10/26/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON

STATIC GROUNDWATER DEPTH/DATE_NZA /. TORILL RIG TYPE CME-275

DEPTH TO BEDROCK =5 TOTAL DEPTH DRILLED 4'-5"

METHODS: .
DRILLING SOIL ROLLER BIT
SAMPLING SOIL __SPLIT SPOON
DRILLING ROCK __NX CORE BARREL

SPECIAL TESTING OR INSTRUMENTATION __NONE

‘l

. eesmmm uy

COMMENTS
3 = %] zl=
& - w luel 2 3 2 add - { .
gz selzs| 2.8 (=ulae
sE|EBIEEIEE] 858 |22 3% SAMPLE DESCRIPTION
GE|8efs-[32] 8T |55 (&F :
] ds P—58-X0/L 100 TOPSOIL: ORGANC SLT — SLIGHTLY PLASTIC, 5~10% GRAVEL, 10~15% FINE SAND
- Zoeh b oLy COWPACT, DAMP, DARK BROWN. : a
4 " ¥s |2 ] B3 prwol .
- Anx1 4 Leeces"] - ] . | BEOROCK: SANDSTOKE ~ LIGHT GREENISH GREY, HARD, FINE GRAMNED, SLTY |
- 2 “LORE . DEPOSITS N THE BEDONG PLANES. ) N
- X S 3
275 — 3 1 .ux . s ’
i -
1 5 - { BOTTON OF HOLE: 4'-5" |
- - .
p= s = -
o 7‘ -1 - -~
70— 8 N
d v - 3
.j 10 =~ o
- - N
- 1 -~ =
] e N
rm -1
265 — B q
J »- ’ -
—-— ﬁ -~
1. DATUM IS NEAN SEA LEVEL
2. ¥ GROUND WATER LEVEL
o | 3- BLOws RreouReD To DRIVE
2" 0.0. SAMPLE SPOON 6" OR
1 DISTANCE SHOwN uSING : FIGURE 2.5~1 8¢
O 140 LB. HAMMER FALLING 30",
Z] #INDICATES USE OF 300 LB. '
N1 wauwuER, ¢) ncuEs o —
O]  Saubct Recovens BORING LOG NO. BB—27
l'f' 4. % ROCK CORE RECOVERY/ ,
ROCK OUALITY DESIGNATION.
| 5. STD. PENETRATION NIAGARA MOHAWK POWER CORPORATION
1 RESISTANCE BLOWS/FT. —
6. UNIFIED SOIL CLASSIFICATION NINE MILE POINT UNIT 2
SYSTEM. FINAL SAFETY ANALYSIS REPORT

FIGURE 51






PROJECT
COORDINATES N_1,280,696.78

NMP2 PMP FLOOD CONTROL BERM

UV TIYO

J.Oo.NO, 12177 .

E 548,242.41 GROUND ELEV.(D

280.8' SHEET ) OF__1 _

INCLINATION__VERTICAL

STATIC GROUNDWATER DEPTH/DATE__N/ZA _/

DEPTH TO BEDROCK 4'-3" TOTAL DEPTH DRILLED g'-3"
METHODS:

DRILLING SOIL ~ __ROLLER BIT

SAMPLING SOIL __SPLIT SPOON

BEARING
DATE: START/FINISH _10/25/83/_10/25/83 CONTRACTOR/DRILLER WARREN GEORGE/STEVENSON"

N/A INSPECTOR W. DOUGHERTY

DRILL RIG TYPE _CME=75

ORILLING ROCK

NX CORE BARREL

" AR R DTl Laliles 34

SPECIAL TESTING OR INSTRUMENTATION __NONE
COMMENTS
: 5 2| 8|8
g selsE| ¢, 8 |=uls3 : -
<E|BE|sEeg| &s8 |55[28 SAMPLE DESCRIPTION
GE|Se R3] 2§ [55]8
- . 2-3-9 TOPSOIL: SLTY SAND ~ SLIGHTLY ORGANIC, 5~%0% GRAVEL, MEDXUM TO FNE -
wm—{ 4 45} ") §IsM SAND, 20-25% SLIGHILY PLASTIC FMES, COMPACT, DAMP, DARK BROWN. ]
4 2 4 P TILL: SANDY SLT — NONPLASTIC, 13—20% GRAVEL, 20-25% MEDUM TO FINE SAND, ]
R dAst2]%s581n COMPACT, SATURATED, LIGHT BROWN. FROM 3' 70 3.5, PRESENCE OF SAND, |
R vl SLT, CLAY, AND GRAVEL FRAGMENTS, CONPACT, SATURATED, GREY
3 ST RO | AND EBROWN. h2 . -1
- - S 3 '10“, ’100 -
- 4 - = e
- o BEDROCK: SARDSTONE — LIGHT GREENISH GREY, HARD, FINE GRAINED. o
1 5 ~Inx W ss -
- toad ! kece2ssq - R
7] - BOTTOM OF HOLE: 6'-3" - .
L 7 1 v _1
48 N
- 0 o= - ot
L -l - -
270‘A “ - -
-1 R’ - -l
= B :I ! -
Ay " - »
ﬁ —
1, DATUM IS NEAN SEA LEVEL
2. GROUND WATER LEVEL
o | 3- BLOWS REOUIRED 70 DRIVE
2" 0.D. SAMPLE SPOON 6" OR
21 DISTANCE SHOWN USING -t FIGURE 2.5~ 18 !
o 140 LB. HAMUER FALLING 30",
=z # WDICATES USE OF 300 LB,
HAMMER, ( } INCHE F N
S| Sawpit RECOVERY. BORING LOG NO. BB—28
5 4. % ROCK CORE RECOVERY/
ROCK OUALITY DESIGNATION.
21 5. sT0. PENETRATION . NIAGARA MOHAWK POWER CORPORATION
! RESISTANCE BLOWS/FT.
6. UNIFIED SOIL CLASSIFICATION N'NE MILE POINT — UNIT 2
SYSTEM. TFINAL SAFETY ANALYSIS REPORT

«-FIGURE 32
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SIEVE 'ANALYS!S
- SIZE OF OPENING IN _INCHES T RUMBER OF MEZSH PER INCH, U.S. 8. .4DARD
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FIGURE 2.5-(%

BORROW PIT GRADATION
RESULTS FOR EMBANKMENT FILL

NIAGARA MOHAWK POWER CORPORATION -

[NINE MILE POINT — UNIT 2,
FINAL SAFETY ANALYSIS REPORT







PCF

DRY UNIT WEIGHT,

e ———— -

MAXIMUM DRY UNIT WEIGHT, ¢ 137.7 PCF

OPTIMUM WATER CONTENT : 7.3 %
' | NATURAL WATER CONTENT : - %
' . . . \'\ ] — ;
138 Ay )
o TO==r 7]
~NOTE: FREE WATER ~ a
L3 | DURING COMPACTION —— / _WATER CONTENT COULD NOT BE
3 - i INCREASED BEYOND THIS POINT
\ | AS EXCESS WATER I8 EXPELLED
/ | {]\ | poranG capacron.
136 ! i
N L]
/
R EREEERmERERT
i 2
‘A
/ %
135 / \
0O/ \
132 ' // \'
)
131
0130 % 5 3 7.8 9 16 1 1z 13

WATER CONTENT, %

FIGURE  2.5-/9/

COMPACTION TEST RESULTS
FOR STRUCTURAL FLL FROM
WHELSKY PIT (SAMPLE 1

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT







PCF

DRY UNIT WEIGHT,

MAXIMUM DRY UNIT WEIGHT ¢

7
e - wm v

WATER CONTENT, %

134.1 PCF
OPTIMUM WATER CONTENT : 7.7 %
NATURAL WATER CONTENT : - %
el
136|— WATER CONTENT COULD NOT BE _|<]
INCREASED BEYOND THIS POINT | D
| |—AS EXCESS WATER IS EXPELLED= \
- | . purNG caactIoN. -\
135
134 NOIE: FREE WATER 1—fS—fo—1—Ib \»
DURING COMPACTION T 2 .
-60.
. / \»
133 &
\9
%
v
132 7/ ' \%
131 1 4 4
O] \
130 : \
\
129 \
128
3 4 5 6 7 8 9 10 1 12 13

FIGURE 2.5- [92(SHEET 1 OF 2)

COMPACTION TEST RESULTS
FOR STRUCTURAL FLL FROM
KELLER PIT (SAMPLE 2)

=

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT — UNIT 2
FINAL SAFETY ANALYSIS REPORT







T gL

PCF

DRY UNIT WEIGHT,

MAXIMUM DRY UNIT WEIGHT : 135.9 PCF

OPTIMUM WATER CONTENT : 7.9 o,
NATURAL WATER CONTENT : - %
. = _ \ _———ATER CONTENT COULD
1 { B
13 NOTE: FREE WATER 3 ggilr‘ofxg %‘g?gﬁn )
DURING COMPACTION ~ "
\ AS EXCESS-WATER IS |
/ No, EXPELLED DURING
135 ,(/ \\ CQMPACTION. -
' Il 2
Ca
133 / %
\ &
132 / NS,
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NINE MILE POINT UNIT 2 FSAR

TABLE 2.5—-45

SUMMARY OF FIELD PERCOLATION TEST RESULTS

BORING NO. | DEPTH.OF SOIL DESCRIPTION | FIELR PERMEA- o)
'BB~3 2.0 - 5.0 ‘, G;'mg'; 'Sr:t% gfs X 10"
P PR Tl I
985 | 60 - 93 SILTY GRAVEL 46X 10
-7 | 83-94 | oot | 0x10
s | 0045 | CUSRTRN | e
BB-8 | 4.5 — 15 CONS;S%Z%; L 0 7
BB-s  |19.5 — 247 SNy S 13X
BB-11  [12.5 — 18.8 | LACUSTRINE ‘SILT 13 % 10°°
BB~13 | 12.5 = 18.5 LAC;’\ZER?LEA?LT 10X10 0







NINE MILE POINT UNIT 2 FSAR
TABLE 2.5—46(A)

TRIAXIAL COMPRESSION TEST S
PIT SPECIMENS

ATA SUMMARY FOR WHELSKY

TYPE OF TEST:

CONSOLIDATED UNDRAINED

TYPE OF SPECIMENS ¢

COMPACTED

SIZE OF SPECIMENS <

2.8 INCH DIAMETER BY 6,8 INCH HIGH

| .SOIL DESCRIPTION :

SILTY SAND °
SAMPLE NUMBER 4 5 : 6
DEPTH (FT) - - -
@ 2 w (%) 9.0 8.0 8.0
E1E | Ya (PcF)- 128,5 128.1 | 127.3
wl| 2
§ = | e .302 ,306 314
18] | w (%) 9.0 7.9 8.0
z | oE
Y |wd | v (pcF) 128,5 | 128.4 | 127.4
= -
g% e .302 .303 313
o} 2
5| §







TABLE 2.5—-46(B)

\“
TRIAXIAL COMPRESSION TEST DATA SUMMARY FOR KELLER
PIT SPECIM MENS

NINE MILE POINT UNIT 2 FSAR

TYPE OF TEST: CONSOLIDATED UNDRAINED

i

i TYPE OF SPECIMENS COMPACTED

! SIZE OF SPECIMENS 2.8 1, DIAMETER BY 6.9 IN HEIGHT

; soiL!DESCRIPTION : |

: : N 2 GRAVELLY SAND

D ) 2
SAMPLE NUMBER 4 5 6
DEPTH (FT) - - -
al 2 ¥ (%) | 9.0 9.0 9.0
}.. — .
o | E Ya (PCF) 124.1 123.6 123.2
n. 4 -—
’ 5 e | 0.8 0.353 0.358

a g ‘
2 -é w COA) 8.9 8.9 9.0
w | Dk
$|us vq (PCF) 124,3 123.8 123.2
Ul kLo
ful‘ <2 < . 0346 0351 .358
n 8 .







NINE MILE POINT UNIT 2 FSAR
TABLE 2.5—46(C)

A SUMMARY FOR MEANY

IAL COMPRESSION TES T
TRIAXIAL R SPECIME S

T DA
PIT

Lo aaddicatenz <2

PR TR o3 ¢

P
- E“ -

Vv b

S e eens e i C—— -, e M &

TYPE OF TEST:  (onsoLTDATED UNDRAINED '

TYPE OF SPECIMENS 3 gm0 oner

SIZE OF SPECIMENS : 2,8 INCH DIAMETER BY 6.8 INCH HIGH

.SOIL DESCRIPTION : gSILTY SAND

SAMPLE NUMBER 2 3 4 > 6 7

- DEPTH (FT) . - - - - - -

al 4 | w (& 9.0 9.0 9.0 9.0 9.0 | 9.0

= « A . . .

E1E 1 vs (PcF) 127.2 127.0 126.9 126.9 | 126.9 |126.7

w z PEBE A

§ T le 0.316 | 0,317 0.318 0.318 0.318 | 0,321

o g w (%) 809" 809 . 900 900 8'8 8.7 )

z | oE :

w| %<y (PCF) 127.6 127.2 127.0 127.0 | 127.5
13]|¢e 127.3
4 :ld %2 e 0,297 ¢315 0,318 0.318 0.313 | 0,715

n o ” ’

(¥
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NINE MILE POINT UNIT 2 FSAR
TABLE 2.5-47

SUMMARY OF ATTERBERG LIMITS TE
) BOREHOLE SAMPLES

BRNGNO- | pg-5 BB-8 BB~—11 BB—19
PARAMETER _ |
DEPTH FT) | 2.5-4.0 |12.0-13.5| 12.5—13.5 | 15.0~16.5| 5.0-6.5
- LACUSTRNE|LACUSTRNE] | 4
SOL DESCRPTION [CLAY, SLT,| CLAY AND | LACKDIRRE | LAGKTRRE. | LACLSTRRE
| AND SAND|  SLT
UNFIED SOL:
CLASSFICATION | CL cL ML CL ML cL
| NATURAL WATER Il :
CONTENT (%) 28.5 22.2 12.2 10.1 18.5
L'OUD(;;%MT 328 | 325 17.8 17.4 22.2
PLASTCLMT | 20.7 16.5 13.4 13.5 13,2
PLASTICITY .
NDEX 12.1 16.0 4‘,4 39 9.0
LIQUIDITY _ _
INDEX 64 36 -27 87 59
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NINE MILE POINT UNIT 2 FSAR
TABLE 2.5—48(A)

TRIAXIAL CO%AP ESSION TES‘:T DATA SUMMARY FOR LACUSTRINE

. o ——E-S W T W

"TVYPE OF TEST:

—

CONSOLIDATED UNDRAINED

TYPE OF SPRECIMENS  UNDISTURRED BLOCK SAMPLES

SIZE OF SPECIMENS :
1.4 INCH DIAMETER BY 3,5 INCH HIGH

SOIL DESCRIPTION :

SILTY CLAY, MODERATELY PLASTIC, YELIOW RROWN
SAMPLE NUMBER 824 828 82C
DEPTH (FT) - - -
@ 2 w (°4) ‘ 21.9 23.7 22,5
El E | Ya (PcF) 102.0 100,1 100.3
wi Z
§ h e 0652 0683 0681
: z| w (%) 25,1 25.1 26,2
[

| u ga va (PCF) 101.8 101.3 102.4
= )

1 Q

; ‘a{ l&'é [~ i 0655 .6610 06[07
wl 8
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NINE MILE POINT UNIT 2 FSAR
TABLE 2.5—48(B)

RIAXIAL COMPRESSION TEST_DATA A SUM RY FOR LACUSTRINE
SILTY CLAY S PE CIMENS

- e v

,TYPE OF TEST CONSOLYDATED UNDRAINED

TYPE OF SPECIMENS : yUNDISTRUBED BLOCK SAMPLES

SIZE OF SPECIMENS : 3, INCH DIAMETER BY 3.5 INCH HIGH

SOIL DESCRIPTION @ SILTY CLAY, MODERATELY PLA$STIC,GRAY WITH YELLOW

SAMPLE NUMBER 816G 81H 811
DEPTH (FT) _ _ -
al 4 w (%) ‘18.2 .| 19.5 21.3
El E | Ya (PcF) 208.1 | 106.1 102,3
w| Z ‘
81 7 | e | .s60 | .58 646
S .
al z| w (%) 20.0 20.3 22.2
2| o
W gg va (PCF) 108,1 | 108.0 1046
= 3
J(%2 ] e ‘ 560 561 J611
Q z

\ ? 8
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NINE MILE POINT UNIT 2 FSAR

TABLE 2.5-48I(C)

TRIAXIAL COMPRESSION TES

TVYPE OF TEST:

T
SI

‘CONSOLIDATED UNDRAINED

DATA SUMMARY FOR ORGANIC

LT SPECIMENS

TYPE OF SPECIMENS : yNDISTURBED BLOCK SAMPLES

SIZE OF SPECIMENS : 3, INCH DIAMETER BY 3.5 INCH HIGH

SOIL. DESCRIPTION & ORGANIC SILT, RIGHLY PLASTIC, DARK GRAY TO BLACK

SAMPLE NUMBER . 81A 81B 81C
DEPTH (FT)

ol 2 w (%) 46.7 7.1 45.1
B E | Ya (PcF) 67.0 65,7 69.0
Wl Z

sl - | e 1.423 1.469 1.352
ol .
al 3| w (%) 51,3 51.6 48.6
2| WP

g 8E | va (Pcr) 611 | 67.3 704
= o

wl %21 e 1.417 1.413 1.275
[+ b 4
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NINE MILE POINT UNIT 2 FSAR
TABLE 2.5-50

SUMMARY OF TESTING, INSPECTION, AND DOCUMENTATION .
REQUIREMENTS DURING EMBANKMEN
BACKFILLING OPERATIONS T
e : "--\ .

QUALITY CONTROL PROGRAM FOR CATEGORY I -
.. STRUCTURAL FILL ’ T

N ‘ Test

Test or Inspection Designation Minimum Frequency

“Gradation test ASTM C136-71  1/1,000 cu yd
Moisture density test ASTM D1557-70 1/1,000 cu yd

Backfill conditions kach 1lift

Backfill and compaction Each lift
procedure ’
Lift thickness : Each lift
Compaction-equipment - Prior to each
. placement
"Passes of compaction Each lift
eguipment

In-place dencity test ASTM D1556-74  For open areas,
. ASTM D2922-76 1/500 cu yd‘1?,

For confined areas,
1/100 cu ydf?2!?

Relative density test ASTM D2049-69 Prior to placement.

{1)perform at least one test in accordance with lift
if the 1lift is less than 500 cu yd.

(2)perform at least one test in accordance with lift
if the lift is less than 100 cu yd.

— " .
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SERLb 4

Nine Mile Point Unit 2 FSAR

~

QUESTION F240.10 (2.4.2.3, SRP 2.4.2)

The

FSAR states that the roof drainage system is designed

for the PMP rate of 8.4 inches per hour.

a)

b)

Provide a discussion of how this conclusion was reached.

Include in.this discussion your assumptions regarding
credit taken for roof drains, the amount of plugging as-

sumed and etc. State the height of parapets (if any)

which may tend to pond water if the drainage system
should become blocked by debris. Also,. describe the
dimensions. and placement of scuppers or, other openings:
(if any) that will tend to 1limit the depth to which
water can pond. .

Local PMP rainfall rates as determined from NOAA Hy-
drometeorological Report Nos. 51 and 52 are considerably

higher than 8.4 inches per hour for short durations.

Discuss the effect of this high rainfall rate on the
roofs of! safety related structures. Also, discuss the
structural ability of the roofs, to handle the resulting
loads. ’ )

RESPONSE | /

a)

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

2. 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.
3. The height of the parapet is a minimum of

3 £t 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
requires that each roof drain be equipped with a
strainer 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 drain
capacity.

Q&R 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 QA Category parapet
scuppers. .

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.

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.

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 Related 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
Hydrgmeteorq]ogica] Reports 51 and 52 will be performed. Modifications

to Site drainage needed to mitigate any adverse impact on plant safety will
be incorporated. )

Q&R F240.11-1
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3.9.2.2A Seismic Qualification of Safety-Related Mechanical
Equipment

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 any safety-related function, but whose
failure could jeopardize the function of Category I
equipment, is -reqguired only to maintain its structural
integrity. ‘
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 3.9.2.2.2A. 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.

These methods are applied to mechanical equipment as
follows.

Analysis

The 1listing 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. Piping.

2. Ductwork.

3. Tanks and vessels.

4. Heat exchangers.

5. HVAC - passive components.

6. Pump and valve pressure béundary parts that are not

required to operate and perform a safety function.

Analysis 1is also used to qualify rotating machinery items
where verification must be obtained to demonstrate that

Amendment 3.9A-9
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seismic loadings do not cause

binding of the rotating element, to .the extent that the

Amendment 3.9A-9a
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cause binding of internal wvalve parts, which
prevents valve operations within specified time
limits.

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

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

3.9.2.2.2A Acceptance Criteria e 0 —

The acceptance criteria used are as follows:
Vatad -

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

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

2. Analysis, when used, verifies that stresses do not
exceed the specified allowable stress 1limits for
the loading conditions shown in Tables 3.9A-5 and
3.9A-6 and that deformations do not exceed those
which will not permlt the component to perform its
design-intended’ function.

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

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. 100 percent of the minimum yield strength, or .

2. 70 percent of the minimum ultimate tensile strength
of the material (at temperature), 1in accordance
with the ASTM or equivalent specification for—the
material.

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

Amendment 3.9A-11
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RESPONSE

NINE MILE POINT UNIT 2

(9.1.2)

Verify that the calculations are based on 3.6 w/0 U-235 enrichment
and state if this is equivalent to the keff value of 1.31 used for
the new fuel racks.

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 kefs 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 (kog) 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 kqog (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 stored at NMP2. Al
future reload fuel will be analyzed for bundle kgo to assure ’
compatability with the new and spent fuel storage racks.






TABLE 1 INPUT ASSUMPTIONS

Parameter
Fuel Pellet 0D
Fuel Pellet Density
Fuel Rod 0D
Fuel Rod ID
Fuel Rod Pitch (8x8)
Average U-235 Enrichment
Rod Enrichment Distribution

Burnable Poisons

Channel Thickness

Input
0.41 in
95% TD
0.483 in
0.419 in
0.64 in
3.6%
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 B!1 loading in the Boraflex. The B! loading used

for the criticality analysis is the minimum to be incorporated into the design
and corresponds to 0.028 grams of gll per square céntimeter 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
multiplication 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 (koq) as was done
for the new fuel racks, the resultant koo would be 1.40.

The reactivity perturbation effect of the-Zirca]ay fuel channel around the
bundle when located in the spent fuel rack is negative. As an added
conservatism, the assumption is made that a]] fuel assemblies are stored
~without channels.

A1l reactivity-.perturbation effects are included in the criticality’analysis.
The final result shows that the worst case multiplication factor, Kgos 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 DARS, 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.

9,1-10
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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.

A1l 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-m1
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 ml1) through 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 pressure of the collected gas can be related to total
dissolved gas concentration. A sample of the gas can be obtained for Hy and
02 analysis. Ten-ml aliquots of the degassed liquid can also be taken %o
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.
monitor also provides information as to the effectiveness of the demineralized
water flushing of the sample system following sample operation. ’

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 1iquid 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° to 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, temperature and pressure to the time of reactor shutdown. The extent
of fuel damage can then be detgrmined 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.

Boron 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. . 5 .

-

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 environmentally qualified to IEEE 323-1974 and
IEEE 382-1972. A11 the components located in the PASS piping station in the
secondary containment have been selected to assure that materials in these
components will withstand the thermal and radiation environment expected
during PASS operation.

Criterion 4 ] 5

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.

Clarification 4

‘Discuss the method whereby total dissolved gas or hydrogen and oxygen can be
measured and:related to reactor coolant system concentrations. Additionally, -
if 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. acceptab]e 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 Hp and 02 analysis.

1.10-64d







Task
Decision to take sample
Read containment atmosphere
Hp 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

Analyze coolant for Boron

Prepare sample panel for contain-
ment atmosphere

Operate control panel for contain-
ment atmosphere

Transfer containment atmosphere
to small cask

Transport containment atmosphere
to laboratory

Prepare containment atmosphere
for isotopic

Perform isotopic analysis of
containment atmosphere

Time (min)
ar top

Nine Mile Point Unit 2 FSAR

Table I1.8.3-1

0

20

40
60

95
20

40

55

75

95

0

20

40

60
S0

180
40

50

85

75

95

125

NA

Ltr

Ltr

Ltr

Ltr

Ltr
Ltr

Ltr
Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

1 of2

Ltr

Ltr

Ltr

Ltr

Ltr
Ltr

Ltr
Ltr

Ltr

Ltr

Ltr

Ltr

Ltr

Assumes TSC & 0SC activated and sample room

TIME AND DOSE PROJECTIONS FOR PASS SAMPLING, TRANSPORT AND ANALYSIS
Exposure(2) (mR)
Personsti) Whole Body — Extremeties

habitated

3n

4"

2"

4an

-

lead shielding
lead shielding

lead for W.B.
lead for W.B.

lead shielding

lead shielding

lead for W.B.






Task

Operate control panel for total
dissolved gas

- Operate control panel for 10-ml
reactor coolant

Transport 10-ml reactor coolant
to laboratory

Analyze 10-m] reactor coolant
for chloride

Nine Mile nt Unit 2 FSAR
Table 11.8.3-1
TIME AND DOSE PROJECTIONS FOR PASS SAMPLING, TRANSPORT AND ANALYSIS

Time (min) - Exposurel2) (mR) .
Start Stop PersonslT/ Hhole Body Extremeties
55 180 2 Ltr Ltr 6" lead shielding
180 195 2 Ltr Ltr 6" lead shielding
195 255 3 . Ltr Ltr 5" lead shielding
255 315 2 Ltr Ltr 4" lead for W.B.
/

M 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 scranm.

20f2

Notes






Analysis

Boron

Chloride

pH
Isétopic

Total
Dissolved

Dissolved
H2 or 02

Hydrogen(2)

Oxygen(2)

Verification is inconclusive.

Nine Mile Point Unit 2 FSAR

TABLE II.B.3-2

POST-ACCIDENT SAMPLING ANALYTICAL METHODS

Method

Carminic
acid

Specific
ion

Combina-
tion pH
electrode

Gamma
spectral
analysis

Gas

sample
pressure
measurement

Gas

chromatograph
and pressure
measurements

Gas
chromatograph

Gas
chromatograph

Suitability

GE NEDC-30088
In-house
testing

ASTM D512D
In-house

GE NEDC-30088

In-house
testing

GE testing
In-house
testing

. GE testing

In-house
testing

In-house
testing

Range

50-
2,000 ppm

1-10 ppm
10 ppm

2-12 pH

1m Ci/gm-
10 Ci/gm .

25-50 cc/kg
50-400 cc/kg

25-50 cc/kg

50-400 cc/kg

" 0.1-100%

0. 5-]00%

(1)
(2) Backup analysis for on-line H2/02 monitoring system

l of 1

Accuracy
+50 ppm

+1 ppm
+10%

+0.2 pH

+200%

+50%
+30%

+50%
+30%

+0.1%

+0.5%
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0 QUESTION F410.45(9.5.1) - 1.10

Describe the methodology used to- verify that proper 1.11
separation (fire protection) is provided for the safe
shutdown capability in accordance with Section 5.b of BTP 1.12
CMED 9-1. Provide area arrangement drawings showing the 1.13
safe shutdown system (including cable routing) in order that 1.14
we may review the separation design.

| RESPONSE ) 1.15
‘ _
: , See Sections 9B.6, 9B.7, and 9B.8. | 1.16 | i
' 1
: S { :
-~ :
!
: ’ ' §
) i
|
!
:
H
Amendment Q&R F410.45-1
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QUESTION F410.46 (9.5.1)

Address the means provided for assuring the function of the

safe shutdown capability when

failures in
Enclosure 4A,

RESPONSE

associated circuits as

See Section 9B.5.

Amendment
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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.

P
bt}

RESPONSE

See Section 9B.4. i

-

~

Amendment Q&R F410.47-1
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SECTION 9B.8

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 are 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 safe shutdown train associated
with each item of equipment. Table 9B.8-2 gives proposed
modifications'tand/or procedures, 'if any, required to ‘bring
this fire area/subarea into compliance with Section III.G.2
of Appendix R, and the conclusion of the analysis.

The assumptlons used in this analysis are as follows:
l. Fire occurs in any one fire area at a time.

-

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

3. All safe shutdown equipment locuated outside of the fire

area, but fed by the cables passing through the fire

area, is disabled.-

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

5. Safe shﬁtdown cables not passing through the fire area
. where the fire occurs remain unaffected.

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.

Amendment - 9B.8-1
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0 TABLE 9B.8-2 (Cont)

Fire Area FA24, Control Building, El 288 Ft

- Fire Zones in This Fire Area

356NZ PGCC relay room

Proposed Modifications

The following - -equipment/cables are being modified in
accordance with methods outlined in Section 9B.6 to bring
this fire area into compliance with Section III1.G.2 of
Appendix R:

See Fire Area FA26.

Conclusions

See Fire Area FA26. g ",

Y

Amendment 27 of 38
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TABLE 9B.8-2 (Cont)
Fire Area FA26, Main Control Room, El 306 Ft

Fire Zones in This Fire Area

372N2 Control room panels

373N2 Main control room )
374SG PGCC underfloor, west

375SG * PGCC underfloor, east

376SG PGCC underfloor, south P

. o
The main control and relay rooms 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 shutdowr of the plant
exists from the remote shutdown room and other local control
stations outside A the main controlnfor relay rooms. An
exposure fire in the main control:or relay rooms' involving

in situ combustibles which may disable ,~all -safe shutdown

trains is not considered a credible eygnt,,.A fire involving
transient combustibles in the main control or relay rooms
which disables all safe shutdown trains is also considered

‘unllkely since the main control room is continuously manned;

both the main control and relay rooms are provided w1th
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 requires that a major fire be
postulated in the control or relay rooms, the following
information addresses this contingency.

The assumptions used in thissanalysis are as follows:

2

Assumptions
1. A fire occurs and requires evacuation of the main
control xroom. Operators scram the reactor and

initiate MSIV closure before evacuating the area.

1}
2. The entire main control or relay room idalost no

‘aqtomgti signals,are aqailaole after evacﬁation.

¢ C
3. Loss of offsite power ochrs Xoincidental with the
fire in the ‘main control or relay room (this
provides Czjmo;%_ggx;nggﬁt>safe shutdown scenario).
NAL»
4, A single, spurious® maloperationAgéﬁi:E>components
controlled from the main conif‘yroom -

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

The worst-case spurious maloperation is one SRV
remaining opeq(‘ 041NQZL2J dclew

5. In cases of high-/low-pressure interface, multiple
devices located in series and controlled from ‘the
; main control room may spuriously maloperate,
1 resulting in any one high-/low-pressure interface
i failure at a-time. m

"y
]

1. . '

Safe Shuuitdown Systems .

i e o . - - . .
Selected equipment -in safe. shutdown trains I, II, III, and
IV are jused to mitigate the effect of fires in the main
control or relay rooms. Most of this equipment is located
in the,remote 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 RﬁR system. ‘In the case of shutdown from the remote
shutd .panel RCIC operation, -followed - by - RHR shutdown
coollng, is the preferred safe shutdown method.

A morelcomplete descrlptlon follows-

-

Varlous systems that may be used for safe shutdown of the
plant 1n case of a-fire in the main control or relay rooms
are as follows-

To maintain reactor water level.

1. RCIC -

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

3. RHR - To maintain suppression pool temperature
within design llmlts and “"for shutdown
coollng.

4, CMS - —provide inforiation or the

. suppression _pool water level . and
. emperature. —

5. Other support systems . Mwuj‘

a. EGA, EGS, EGF '~ Emergency diesel generators

(Divisions I' and- II) and their auxiliary.
systems (such as fuel oil and start1ng air).

b. ENS/EJS/EHS/BYS/LAQ ~ Onsite.emergency powver
distribution systems. N )

Amendment 29a of 38
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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.
a. Ventilation and air-conditioning for
cooling remote shutdown room, emergency

switchgear rooms, diesel generator -rooms,
electrical tunnels, and others.

-y

e. . SFC - To cool the spent fuel ﬁool.

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

. < ¢ -
fﬁxaﬂuwxxnz¢A7§(Lii%bdaz<ﬂukxpéiun2§fﬁ’b/ ' )
;ﬁlesel generator suppbrt system are available on local

Tontrol panels outside the main control or relay rooms.

-

Safe Shutdown Scenario ¢ - < /MJllﬁfbuiéahb
; M%W /

of plant responsé 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;
actual times will be established by analysis):
Time ' Event

0 . ' Control room operator initiates

reactor scram by placing the
reactor mode switch in shutdown

e position and closes MSIVs from
the main control’ room.

Loss of offsite power occurs.

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

3-5 sec MS1IVs close.
<10 sec SRVs 1lift, discharging to sup-
’ pression pool; one SRV fails
to reclose due to fire-initia-
ted spurious maloperation.

Amendment 29b of 38
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5 min o Operator action 1is takenp/t 4.8
. energize " MS1IV SoYénoid

breakers that confirm MSIV} 4.9

(control  building/ 4.10

Q' TABLE 9B.8-2 (Cont)

Time . Event

el 251'-0%).

$10 min - Operators operate transfer 4.11
switches in remote shutdown
panel to transfer control to 4.12
remote shutdown panel, (control 4.13
building el 261'-0").

Dk -

o BHEAR bk,

Complete start of RCIC from the 4.15
remote shutdown panel (if not
already running). 4.16

. Deenergize (close) the open SRV 4.17
from the remote shutdown panel. 4.18

At this point, hot shutdown is 4.19

a achieved
25 min Operator starts the Division I 4.21
emergency diesel generator from 4.22
! the local control panel in the
Division I emexrgency diesel 4.23
generator room (control
building el 261'-0").

The Division I emergency onsite 4.25
ac power system is then 4.26
- energized from the Division I

2 emergency switchgear room :
(control building el 261'-0"). 4.27

- As required, other support 4.28
: systems are started locally.

>30 min " If required to * maintain 4.30
suppression pool temperature
within limits, the operator 4.31

initiates suppression pool
cooling with Division I RHR 4.32
j } system.

0 Amendment 29¢ of 38 .
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BY ANALYSIS

w

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").

He ~ then energizes the
Division II emergency onsite ac
power system from the
Division I1I . emergency
switchgear " room (control
building el 261'-0"). .

As required, other support

systems are started locally.

>120 min After reactor pressure
: ‘ . decreases to <135 psig,
operators ijnitiate Division II
RHR shutdown cooling to place
the reactor in cold shutdown
condition from the remote

shutdown panel.

£72 hr The reactor reaches cold

) shutdown (S212°F) condition.
Unit '2 will demonstrate by analysis that the appropriate
reactor vessel/core containment parameters and spent fuel
pool will remain within acceptable 1limits during this
scenario. ’

Modifications
- S

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 ,6 include the
following:

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

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.

3. Remove permissives/interlocks from the main

control/relay rooms under remote shutdown panel
operating mode.

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

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

Conclusions

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 contrdl 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
bring 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.

Amendment ‘ 29e of 38
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10.4.3.4 Test and Inspection

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

10.4.3.5 Instrumentation Requirements

Description

b |

Instruments and controls -are providéd‘ for automatic and

manual control of the turbine gland sealing system. The
controls and monitegrs descrlibed below are located in the
main control  rooms* The control logic is shown on
Figure 10.4-3. -

Operation
The“water ‘level of_each clean steam reboiler is controlled
automatically by the associated makeup control valve. The

makeup control valve closes when the reboiler water level is
high-high. : .

Each reboiler outlet block ' valve 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 wvalves and the
reboiler shell blowdown valves are controlled manually.

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 1is controlled
automatically by the gland seal feed control valve.

Amendment 10.4-10
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TABLE 3.2-1 .

v

EQUIPMERT ARD STRUCTURE CLASSIFICATIOR

-

- . . Quality -

Electrical ) Group
— Scope of Classifi- Seisnic Classifi-
Supply Location cation Category cation__-
Valves, isolation P »C,RB ‘ 12 I’ . B
Valves, for essential .
corponents P 13:] . 1B X c .
Yalves, for nonessential > .
cozponents P PC,RB, T Fon-12 K2 | - D
Puxps . P RB Non=-1% RA D
Heat exchangers P RB R ’ 1.9 D
Expansion tank and strainers P RB KA 8.\ D,
Turbine_Building Closed Loop Cooling Water System
piping ' P T,% ¥A N 5 D
Yalves P’ T,V - Hom=-1% BA . D
Heat exchangers P T Ra HA D
Puaps 4 T fon-1¥% 3.3 D
Pover Conversion_Syster .
3
Main stean piping betveen !
outerrost isolatior valves
up to but not incluirng .
turbine stop valves P RB,T,H BER L § D
¥ain stean branch piring
to first valve capatle N
~— of timely actuoation P T .43 . ¢ D
Nain turbine bypass piping
up to bypass valve P T - 9.1 I D
First valve that is rormally
closed or capable of aunto~ .
zatic closare in brazch
piping connected to =z:ain . .
stean & tarbine bypazss piping P T ¥on-1% -« X D
Turbine stop valves, .
turtirce coatrol valves,
and turbine bypass valves P T ¥on-1% ° 41 . D
s Main stean leads frorm
tuorbine control valwve to T
turkine casing P T g )3 L 1. D
y <7 .
. . i
imendsent 12 of 26 ,
0 L}
* - »
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P T T BTy =y

—
- '//
Quality
Assurance Tornado
Requirenent Protection Notes
I b 1.22
1.28
I P 1.25
1.27
Ra P,HR 1.28
HX p 1.36
R . P 1337
Ra ) p 1.39
. . 1.43
W
HA KR . 1.45
. HA KR - 1.86
KX NR 1.38
RA AR 1.89
1.52
1.58
1.55
1.56
T ° (13,14) 1.57
2.1
2.2
I ; KR L3 2.3
2.5
I KR €t 3) 2.6
. 2.8
. 2.9
2.19
. 2.11
I KR (1 4) 2.12
: 2. 13
- g 2.15
"RA HR «a 5-”’% 2.16
: 2.18
2.19
RA %R s _17) 2.290
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EQUIPAENT RXD STRUCTURE CLASSIFICATIOR

-

R

- - Quality -
Plectrical . Group Quality
Scope of Classifi- Seisnic Classifi- Assurance
Supply  Location cation Cateqory cation: Bequirerent
? T Fon-1E NA D . RA
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. - ' i
W
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. ; . .
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Nine Mile Point Unit 2 FSAR
TABLE 1.8-2 (Cont)

Regulatory Guide 8.10, Revision l-R (May 1977)

Operating Philosophy for Maintaining
Occupational Radiation Exposures as
Low as Is Reasonably Achievable

ESAR Sections 112.1, 12.5.3.

Position
The Unit 2 project complies with . this guide.

9 of 14







Nine Mile Point Unit 2 FSAR
) TABLE 1.8-2 (Cont)
Regulatory 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 11, 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 paff of the ongoing ALARA program, procedure(s) addréssing the guidaﬁce of
position C:2 will be implemented. ) )

Regulatory Position C.2.9.1 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 purpose 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 "Incorporating ALARA Requirements Into
Work Planning and Initiation," requires this information be documented on the
Radiation Work Pgrmit 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 will 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.

NMP2 will use G-M type probes for personnel monitoring. The prabes
will not be in a fixed "hand and foot" configuration.
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QUESTION F471.21 (SRP 13.1)

(a) Figure 13.1-9 shows that the health physics, and
chemistry functions at NMP-2 are not separated into a
Health Physics Section and Chemistry Section supervised
by a Health Physics Supervisor and a  Chemistry
Supervisor as recommended by our positions in
Section II.A.1 of NUREG~0731. The organization 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
*of a resume for the Superintendent, Chemistry and
Radiation Management (RPM) to demonstrate that the RPM
meets the requirements of Regqulatory Guide 1.8,
"“?ersonnel Selection and Training."

(c) The applicant should commit to using the criteria of . .
ANSI 3.1, December 1979, in selecting the .individual - .
temporarzly fxlllnq the RPM's position as outlined in

NUREG-0731.

(d) The applicant should commit to train health physics
technicians in accordancer with the criteria® of
ANSI/ANS 3.1-1978, which requires one year of related
technical training and two years of experience, or
ANSI 18.1, which ' also requires such training and
experience. Additionally, radiochemistry and radiation
protecqion 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 approprlate qualifications and two.,
years of experience in each specialty, chemistry and
radiation protection, or should separate . the functions
into two distinct specialties in accordance ' with

ANSI 18.1. . .
(e) To comply with éhe criteria of NUREG-0654, Table B-1 and
the II.A.d(2) of NUREG-~0731, the applicant should commit
to have at, least one ANSI 18.1l 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)

Supervisor Computer Operations and Maintenance Nuclear

This supervisor is responsible for the proper operation of
the station process computer, the security computers, the
document control”~ 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.
t

Supervisor Technical Support Nuclear

The Supervisbr Technical Support Nuclear is in charge of the
coordination of the activities of the General Site Technical
Support Staff. This staff 1is composed of technical

assistants of diverse training and experience, who are’

assigned on special projects within the Technical -
Department. Z e
Supervisor Fire Protection. Nuclear - R

s
L
v

»

I

« v

The Supervisor Fire Protection Nuclear performs qénefai*

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.

Superintendent Chemistry and Radiation Management

The Superintendent Chemistry and Radiation Management is
‘responsible for the chemistry, radiochemistry, radiation
protection @ and emergency planning requirements of the
stationg(He is-the "Radiation Protection Manager" defined in Regulatory
Guide 1.8). He also coordinates the chemical and
radiochémical 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.

Supervisor Chemistry 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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TABLE 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. . .

Supervisor Radiological Support

The Supervisor . Radiological Support has the responsibility

of assisting the Superintendent Chemistry and Radiation

Management in providing technical and administrative

guidance in the areas of Emergency Planning,. ALARA,

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 Supervisor

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 radiocactive materials.
A Technical Specialist is assigned to assist this
supervisor. ,

Unit Chemistry Supervisor

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.

Supervisor Instrument Support

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.

ALARA Coordinator

Under the general direction of the Supervisor Radiological
Support, this supervisor is responsible for developing and
maintaining a formal ALARA program to assure ' that the

2a of 7
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TABLE 13.1-3 (Cont)

Radwaste Operations Supervisor

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 are assigned, as required.

Radiological Engineer 4 .ot

Under thev 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. ‘

Emergency 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 Protection Coordinator

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

3 of 7
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“b TABLE 13.1-4 (Cont)
Section'of

ANSI N18.1-1978

. No. Site Containing
Title : .Personnelﬁj"%#,Qualifications
Training Specialist 16 . NA
Nuclear . .
Emergency Coordinator 1 \ . NA
. *
Supervisor Chemistry . 1 4.4.3 or
and Radiation Protection 4.4.4
Unit Radiation Protection 2" 4.4.4
Supervisor _
Unit Chemistry Supervisor T2 * 4.4.3
Supervisor Instrument 1l ©4.7.2
Support . . .
Supervisor Radiological 1 .- A }:S:I*'
Support . o 7
‘b Dosimetry Coordinator 1 4.7.2
' ALARA Coordinator .1 C4.7.2
Radiation Protection Technicians As Needed 4.5.2
Chemistry & Radiochemistry Technicians As Needed 4.5.2
Environmental Protection -1 4.7.2
Coordinator " .
Respiratory Protection L1 4.7.2
Coordinator .
Radiological Engineer 1 . 4.7.2 |
Assistant Station® - ‘ * 16 4.3.1
Shift Supervisor Nuclear -
Station Shift 16 4.3.1
Supervisor Nuclear
Chief Shift Operator 12 4.3.1
Nuclear Auxiliary 24 4.3.1

m " Operator E _

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

Chemistry and Radiation Management this individual will ifi i
of Section 4.4.4 of ANS 3.1 Draft 1979. 1T meet the qualifications
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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' procedures 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 gquality of normal operations. This will reduce the
frequency of occurrence of situations that could result in
or contribute to accidents. Such a verification system 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 required

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' procedures-be reviewed and revised, as necessary,
to assure that an effective system of verifying the correct
performance of operating activities 1is provided. An
acceptable program for verlflcatlon 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 following supplemental
provisions: :

1. Applicability of the guidance of Section 5.2.6
should be extended to cover surveillance testlng in
addition to maintenance.

1.10-34
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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:

]Q

2.

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

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

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.

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 assurancé,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.
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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:

n

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

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,

¢. Drawings which show tower spacing for lines which share
a common right  of way.

d. 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::

largest load from the grid. ,.,;;

-
PPN

-
<

RESPONSE
See revised Sections 8.1 and 8.2. A towér sﬁacing4drawing

is not provided since the 115 kV is not on a common- right-
of-way. See Figure 430.7-1.

Q&R F430.2-1






PSB COMMENTS:

a. &b,

e[t appears that the note on Figure 430.7-1 identifying line
#21 as a potential addition is incorrect. Shouldn't it be
line #207? .

o[ f 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. Discuss the reliability of this configuration and

the effect of Fitzpatrick station operation on the availability
of the affsite 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 add{tional offsite lines to Scriba.

¢Figure 430.7-1 shows only one-duct bank between the Scriba
substation and the Nine Mile Point Unit 2 115 kV switchyard.
If the failure of the cables in the duct bank can cause a
total loss of offsite-power to NMP-2 verify that the reactor
can remain in-a safe conditfon (assuming onsite power is not
available) for the period of time it takes to reestablish
at least one offsite power circuit or provide 2 redundant
duct bank. ODescribe the separation of the Scribe substation
control circuits. If they are ‘not separated provide the same
analysis as requested above or provide separation. )

¢. Response 0K

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 NMP-2 offsite system. .

Response to PéB'connents:
a & b See revised Section 8.2

d. The stability énalysis results are described i i
> st : S in Section 8.2.2.
$h1§ is the applicable anglysms. The loss of the largest capacity
is lncluqed in the anglys;s. Oswego Station (850 MW) is analyzed
Fitzpatrick (820 MW) 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
S8 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 following: : ’

.1, Lighting ;trikeé.

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. y

PSB comments: . -

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

Response to PSB comments:

See .Question 430.2. .

Q&R F430.3-1
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8.2 OFEFSITE POWER SYSTEM

The plant 1is 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,
10CERS50, and in a manner outlined in Regulatory Guide 1.32,
Revision 2, dated February 1977, and IEEE-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- ther 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-
tributiﬁh system 1is normally energized from' the 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.

8.2.1 Description

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 Figqure 8.2-1. The
345 lines connected to Scriba Substation include:

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

2. Nine Mile Point Unit 2 to Scriba Substation
(0.5 mile) ) i
3. Scriba Substation to Volney Substation (8.9 miles)
. Nine Mile Point Unit 1 to Scriba Substation
(0.4 mile)
8.2-1
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S. 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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tube rated for 3,000 amps continuous current. The phase
buses are spaced 16 £t 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 bus bars are made of rigid, extruded aluminum

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-XV 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 on Figure 8.2-1l. One
115-kV line provided from the 345/115-kV Scriba Substation,
designated Source A, is approximately 3,000 £t long routed
‘overhead on towers. The other line provided from the
. 345/115-kV Scriba Substation, designated Souxce 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. )

0 “ Each 115KV line from Scribd Substation, originates from a separate 345KV/115KV
transformer as shown on Figure 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 1is 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 wvia 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
S5=-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
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switchyard. Reserve station service transformer 2RTX-XSR1B,
energized from the offsite Power Source B, feeds Division II
of the onsite emergency distribution system through its
4.16~kKV tertiary winding; its 13.8~kV secondary winding
*serves 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 power distribution system. Bus sectionalizing
disconnect switch 2YUC-MDS20 is normally open, i maintaining
separation between the two offs;te sources.

Under normal operating conditions, reserve station service transfer 2RTX-XSRI1A
and auxiliary boiler transformer 2ABS-X1 are energized from: the 115-KV. Scriba
Substation Source A; reserve station service transformer 2RTX-SXR1B is
energized from the .Scriba Substation Source B; and normal- station service
transformer 2STX-XNS1! 1is energized from the main generator. The 115-KV"
disconnect switches 2YUL-MDS1, 2YUL-MDS2, and 2YUC-MDS10. are closed, and.
disconnect switch 2YUC-MDS20 is open. C1rcu1t switchers 2YUC-MDS3 2YUC-MDSS
and 2YUC-MDS4 are closed. )

In case of the loss of power from Scriba Substation Source A, transformers
2RTX-XSR1A and 2ABS-X1 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-XSR1B can be powered from Scriba Substation Source A by operating the
appropriate 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 are automatically transferred to the
reserve transformer sources. The transfer scheme is
described in Section 8.3.1. i

The 115-kV circuit switchers and disconnect switches are
designed to operate as described below. The opening or-
c1051ng of the circuit switchers or the disconnect' switches
is controlled by actual permissive interlocks.

115-kV Circuit Switcher 2YUC-MDS3 closes when there is no
electrical fault on reserve station service transformer
2RTX-XSR1A (i.e., 1lockout 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-XSR1lA, 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 - 2STX-XNS1 located in the 345-kV

8.2-6a
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the diesel generator building which is designed for missile
protection.

A sounding rod is wutilized 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 o0il 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,K of a portable pump
and from the day tanks by opening a draln 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 oil. ‘will be delivered onsite via tanker truck

escorted by h1ghway snow removal equ1pment.

Thls will permxt each standby dlesel generator system to

* supply uninterripted emergency power. Fuel o0il meets or

exceeds the quality requirements of ASTM D975-1978 and the
diésel engine manufacturer's recommendations.

The growth of algae in 'the fuel o0il 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 o0il 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 will 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 1is designed to permit periodic inspection and
maintenance of active components. Local display and
indicating devices are provided for periodic inspection of
tank o0il 1level 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 £illing 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.

¥

9,.5-25a

430.58
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QUESTION F430.87 (9.5.7)

For all three _diesel generators, provide additional
Lnfoymation on the design of the crankcase 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

“from the crankcase, and discuss the provisipns. in your
‘design to prevent crankcase vapors from .creating an

éxplogion hazard in the diesel generator room. Also,
describe the features included in your diesel engine design
to prevint and mitigate a crankcase explosion. (SRP 9.5.7,
Part II . '

PS8 COMHENDTS -

Not acceptable. The applicant has not addréssed~(a) the seismic
and quality group classifications of the crankcase. breather, and
(b) design.provisions to mitigate the consequences of a crankcasa
explosion. In additiaon, the applicant has not:provided a response
for the Division III DG. . T )

For clarification, the applicant should provide details on the
crankcase breather design, including location on the engine, and
ﬁesign.and gperation of the "f{lters" and.condensate drain trap.

- RESPONSE

“For Division I and II see revised Section 9.5.7.2.

For Division III 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
m classification of the lube 0il system (of which the crankcase breather is
a part of) for Division I, II and III. :

B) See revised Section-9.5.7.2.1 for details of cran@che 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 ‘crankcéase 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 o0il would be
1 gal for every 15,000 BHP hr. Based on 4,750-kW 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 " oil 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’ top of the diesel generator building in a
missile-protected enclosure.| To mitigate the consequences of a
crankcase explosion, Division I and II diesel generatros- are equipped
with explosion doors. ‘

9.5.7.2.2 Division III ‘Lubricating Oil System’

The 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, and
oil circulating and soak-back system.

The scavenging oil system supplies cooled and filtered oil
to t@e strainer sump for the main lubricating and piston
coollng. systems. 0il is drawn from the engine sump by the
scavenging pump through the scavenging pump strainer and is
pumped _to the lube o0il filter and lube o0il cooler. The
scavenging pump is a positive displacement pump driven
d%rectly by the engine. The lube o0il filter is a full-flow
filter with an automatic bypass to assure a continuous
supply of 1lube o0il to the engine. The lube 0il cooler
con§ists of a steel housing with brass oil cooler cores.
Engine water flows through the cores while the lube o0il
flows around the outside of the c¢ores through extended
finned surfaces. ’

9.5-51
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the warm diesel generator jacket water circulating through
the lube o0il 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 1l-hp, 575-V ac, 3-phase motor which
operates at all times, including the times the diesel
generator is in standby condition, to enhance rellablllty 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 prelubrlcatlon and soak-back while the
remainder flows through the lube o0il cooler and returns to
the strainer sump. .

Nominal engine lube o0il 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 1lube o0il 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 o0il could be
added should the need arise.

Lubricating oil is sampled and analyzed quarterly for
viscosity, insolubles, water, glycol and fuel contamination,
oxidation, nitration, and metals content. If the o0il 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 doors to mitigate
the consequences of crankcase explosion. A lube 0il1 separator is mounted on
the turbocharger housing and a crankcase ejector assembly is mounted on top of
the separator. A line from the turbocharger discharge manifold to the ejector
provides the motive force to draw oily vapor from the engine up through the
separator element. The 01l collects on the element and drains back to the
engine. The reamining gaseous vapor is discharged into the exhaust and vented
to the atmosphere. The suction of the engine o0il vapors through the lube 0il

separator also creates the required negative pressure in the crankcase.

9.5-52
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TABLZ 3.2-1 (Cont)

Quality
Blectrical Group Nuality
Scope of Classifi=- Seispic Classifi- Assurarce Torradsn
. Supply Location cation Cateqory cation__ Pequireaent(31) Prote¢ction ¥ates
Compressors, air startup P S Non-1E NA . b HEr P
Receivers, air startup . p S HA I o] I P
LWWBE OIL COOLER, P S NA b 4 c P P
PIPING AND VALWES P . S * NA I 4 T P
PUHPS, MOTORS . P s {e 1T c . I P
Standby diesel-generators p,G% S 1B I B I P -
HPCS diesel-qgenerator GE S 12 N I B I °
HPCS_Diesel_Generator Cooling kater Systee
deat exchanger GE S A 1 C -1 P
Piping and valves, GE S NA I (2s3) 1 2 (26)
engiune nounted ) . ‘
Piping and valves, other 9 S NA R C I P
HPCS_Diesel Gererator_Lube 0il_Systen ) '
Heat exchaager + GB S NA I €2s) 1 'n €24)
Piping and valves GB S K2 - I 2s) 1 ° (26)
Puaps, aotors GE S 1E I (2s) I ? (26)
HPCS_Diesel _Generator_Conktustion_Air_Intake
and_Exhaust_Systen . )
Silencers GE S HA I NA T p
Piping P S HA X c 1 P
Filter GE S RA 1 (2%) I e (26)
132 of.26
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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)

n va s secmEGr G - » ora ¢ &

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.

Amendment Q&R F430.97-1

ch12177£qrildu 08/29/84 , 112

1.11

1.12
1.13

1.15

1.16
1.17

1.18
1.19

1.21
1.23
1.25
1.26
1.27
1.29

1.30

1,33

1.34
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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 9.5.8, Part II)

PSB COMMENTS

Not aéceptable.ﬂ The response will be acceptable when
details of tornado missile protection (Q&R F430.97) have
been provided, reviewed, and found acceptable.

RESPONSE

See revised Sq;tion 9.5.8.1.

RESPONSE TO PSB COMMENTS

See revised Section 9.5.8.1 and Fig. 1.2-17.

Amendment Q&R F430.100-1
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QUESTION F430.105 (9.5.8)

Provide a P&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)

PSB COMMENTS

Not acceptable. The requested information has not been
_ provided. < ..

RESPONSE

RESPONSE TO PSB COMMENTS ¥ |

See Fig. 9.5-40.

Amendment ’ Q&R F430.105-1
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Nine Mile Point Unit 2 FSAR

the exhaust piping melts wupon 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 c¢limatic conditions
will not prevent the operation of the diesels on
demand.

10, The missile enclosures appear in Figure 1.2-~17 for
diesel —generator divisions I, II, and III.
Section 6-6 on this figure illustrates the diesel
exhaust relief valve missile protection.

{
9.5.8.2 System Description

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 Il
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.

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 1II filters have a capacity of

Amendment 9.5-57a
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