
_ _. _

,'.
,

.

I

FLOOD INSURANCE STUDY

VILLAGE OF BELLE TERRE

SUFFOLK COUNTY, NEW YORK

i

.

.

'[

, Prepared by *

HARRIS-TOUPS ASSOCIATES,

*

Lake Success, New York

3ANUARY 1980

3RETli! NARY.

1

l

i
'

for
|

U. 5. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

' Federal Emergency Management Agency |

|

I.

81031605.4 7 -
'

1,

I.

. .;__ _ .. . . .

_ . . . . - .- . . _ .- - -, . ._ . _ _ . . . . . . _ _ _ . . - ---



.- - - -

_

'
-

,

i
' , . ;

.

-, - . ,

,

4

%

.1

TABLE OF CONTENTS

Page

1.0 INTRODUCTION
1

1.1 Purpose of Study 1

1.2 Authority and Acknowledgements 1 :
1

1.3 Coordination 1

2.0 AREA STUDIED 1

2.1 Scope of Study 1

2.2 Community Description 2'

2.3 Principal Flood Problems 4

2.4 Flood Protection Measures 7 *

.

3," ENGINEER.lNC METHODS 7

3.1 clydrologic Analyses 7

3.2 Hydraulic Analyses 7

4.0 FLOOD PLAIN M ANAGEMENT APPLICATIONS 8

4.1 Flood Boundaries 8

4.2 Floodways 9

.

5.0 INSURANCE APPLICATIONS 9.

5.1 Reach Determinations 9

5.2 Flood Hazard Factors 10

5.3 Flood Insurance Zones 10

5.4 Flood Insurance Rate Map Description 11

,

G

7.--- , -..-y .,_rw_, ,% .,, m,. _ en + e ,_ .- . . . . - - , , , ,. ,.#..m-- w,,,. .r_ , #-y,, , .y y., i,-a r -



.- , .
. - . . ~ . . - .-. .- . --- - - - - - _ .

.

.

-
. .. . .

.

.

|

TABl.E OF CONTENTS (Continued) - )

Pare

6.0 OTHER STUDIES 11

!
)
J

7.0 LOCATION OF DATA 12
,

8.0 BIBLIOGRAPHY AND REFERENCES '14
'

>

t

,
,

FIGURES
,

'

Figure 1 - Vicinity Map 3

Figure 2 - Tracks of Selected Hurricanes 5

TABLES-

r

Table 1 -_ Storm T4 des (1938 to 1978) 6
..

Table 2 - Tidal Elevations for Selected Recurrence 8 -

Intervals

Table 3 - Flood Insurance Zone Data 13 I

I

t

EXHIBITS

.

h

,

'j =, e. , ww, .-a,e,e .

, . , _ . _ . . . m._,.. .-_~:.. . ,-,,-J.., . _ . - - , . . . . - . . . . - , . - . . . . . . . . . . . _ . . , , , , . . ~ . . . . _ , . _ - , , .



- .

-
.

-
, .

.

.

FLOOD INSURANCE STUDY

VILLAGE OF BELLE TERRE, NEW YORK

1.0 INTRODUqTION

1.1 Purpose of Study *

.

This Flood Insurance Study investigates the existence and severity of flood
hazards in the Village of Belle Terre, Suffolk County, New York, and aids
in the administration of the National Flood Insurance Act of 1968 and the
Flood Disaster Protection Act of 1973. This study will be used to convert
the community to the regular program of flood insurance by the Federal
Emergency Management Agency (FEMA). Local and regional planners will
use this study in their efforts to promote sound flood plain management.

1.2 Authority and Acknowledgements

The source of authority for this Flood Insurance Study is the National Flood
Insurance Act of 1968, as amended.

.

The hydrologic and hydraulic analyses for this study were performed by
Harris-Toups Associates, Study Contractor of the FEMA under Contract
No. H-4606. This study was completed in January,19S0. All fie!d survey
data for this study were collected and compiled by Geod Aerial Mapping,
Inc., Oak Ridge, New Jersey, subcontracted to Harris-Toups Associates.

Approximate flood boundaries in the Village of Belle Terre were deter-
mined in December,1974 and June,1976 for the FEMA.

1.3 Coordination

Upon the initiation of the study, a legal notice was placed in the Port
Jefferson Record in October,197S to notify all interested persons to
submit any relevant facts and technical data concerning local flood
hazards.

F. meeting was held in the Village of Port Jefferson, on August 2,1977,
attended by appropriate officials of Belle Terre, a representative of the-

FEMA and a representative of Ebasco Services, Inc. The meeting was ne!d
to explain the nature and purpose of the study, the scope and limits of the
work, as well as to obtain flood information currently available concerning
the community.

2.0 AREA STUDIED

2.1 Scope of Study

This Flood Insurance Study covers the incorporated area of the Village of
Belle Terre, New York. The area of study is shown on the Vicinity Map

1
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(Figure 1). A detailed tidal flood analysis was performed en the complete
coastline of the community, whose ficoding sources are Long Island 5:unc
and Port Jeffersen Harbor.

The areas studied were selected with priority given to all known flood
hazard areas, and areas of projected development or proposed cons:ruc: ion
for the next five years, through January,1985.

The scope and methods of study were proposed to and agreed upon by
FEMA.

2.2 Community Description

The Village of Belle Terre was settled in the early 1300's af ter the
Revolutionary War. The area was primarily used for agriculture before
changing over to a private club for hunting and fishing prier to
incorporation. The village was incorporated in 1930 before which it was
part of the Town of Brookhaven (Reference 1).

The village is located in the northern section of Suffolk County.

approximately 37 miles east of the New York City border at Queens. The
village lies within the Town of Brockhaven and is berdered to the east and
south by the incorporated Village of Port Jefferson. The western border is
formed by the Port Jeffersen Harbor and the northern border by 1.:ng
Island Sound.

The total village area is approximately 0.9 square miles, with a population
of 678 according to the 1970 U. 5. Census. Curren: pcpulation is estima:ec
at 343 with a forecast for 967 in 19S5 (Reference 2). The village is rened
exclusively for residential housing wnich are not effected by flooding from
1.ong Island Sound and Port Jefferson Harbor.

The topography of Belle Terre is very irregular consisting of extremely
steep sloping hills varying from a maximum eleva:icn of approximately 150
feet along Port Jeffersen Harbor to approximately 100 feet a! ng Long
Island Sound. On the sea-ward side of these hills there are relatively flat

beach areas that run all along the coastline of the village. The land of
Belle Terre is part of a northern line of hills termed the Harbor Hill
Moraine. These moraines are composed of poorly sorted rock debris
consisting of boulders, gravel, sand, silt and clay. Tne eroded headlancs
along the north shore of Long Island are composed mainly of glacial
deposits, and the many wide and deep harbers affiliated with these
headlands were carved by northward flowing streams. Wave eresion nas
steepened the northern slopes of these headlands into nearly vertical bluffs
that, in places, are about 100 feet high (Reference 3). Soil cover within
the village is generally deep and well draining where covered by
vegetation. Vegetation is typical of the suburban variety consisting cf
shrubs, lawns, shade and ornamental tree plantings.

~!

_. .



_ _ _ _ _

i

~.

.

H ' H '"'' ''
.

-

L 0NG /SLAND S 0 l/ N D
. .

_,

; ..u * * - -,
,

} I , gCOUNTV PARK
M' ! ge , *Hetch Rock

O' '

'

.. . V ' f ") j . [* ,4

d.

.
N ..

u: :. _.'[
,

;j *[ , - . mgf$Q;$;;g
~

-
'

..
,

I
,

; :G. , Q
e c w, ,,,a.n %gny>.

|
w.. . ;'

.y .

|-
y$ PORT./EFFERSON f-- :. u us,s. .q

| ;f \
- aV c *,1 c'"* '

MOUNT S/NA/ HARBOR
-

!
*i,

1 j
. BELLE]M

\ J)Iy\
-

!: *
' o K 9 S. egagggg 3

.

, TERRg .'
-

coie ceoen # '

i 3- wha.N i. o
: - _- ! . ]--

PORT JEFFERSObi _-
--

%

g kjf ' est.Xg 7:j p s.'-

**- * *
. -

i g J
% (L 3 f "

;-
-

p : %,s'
,

|1pp.d. ' fj.
-

. .,

f'h
i' J ;

.

!$ - -

zw.%,' , -17. ,j
. . . . ,

.

.f) . -- G.f.jrf , '\ . h.I, s --;I '' ,, s

% r . 'tt
cPoquo .**

l~ * ,

. cry ie.'r \ .4 t...i..Q.: f~.f =
i

\ .
i.. . .

w ;. . tI /
.

5-f'. i*.o
. 3< / 1 ., ; . . r.-3

..
t .* .

'. --/. r/e $*/'?.',-'.'.P.Q. >i *MY ' .
,s.., i ..t. h

. - .:ir s.N ! ::.c . Z.,.nw "S.dJ;.
--

: % .:. / , 4. ;. s' y : 3q.-

L..
-

. --fn \/q-)?4j_fr.*'llT.Fg,%.)
'"'

f ,l; J .

/*: e .,'' y
!:n (n y

o : .4 .' v}
. ,

- ~-.

L-, ga o .'- -

i

! w/A u,) Ms ! .x ' .. .
,,

,j' / .L 'l. %.)N 7.9\ . , .m \ .^
, -- - ret .- -

g..i
I-

u .-- - ) w .n. -
,

.
. . ..'

4 .,
. .

DEPARIMENT OF HOUSING AND tiitGAN U[VILOITAENT
; vs

! ] f oderellnsusence Adminn:sation ArritoXIMATE SCAT.E

c ,,,, , ,,,, 4,,, ,,o, ,ggy

VILLAGE OF BELLE TERRE. N. Y.
t.i_ t 7_ E3' - TE!!__ . _. _ : a F?rE.E =-'JJ. I _. . 's ti -

m

(surr0lH COUNTY) VICINITY MAP
. __.
i

i

! .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
_ -

.



i
*

|
.

j-
.

.

|
The Village of Belle Terre possesses a moderate coastal climate, with '

warm-humid summers and moderately cold winters. Temperatures average )
51.4 degrees Farenheit (oF) over the entire year, ranging from a low
monthly average of 31.80F in February to a high monthly average of 72.10F l
in July. Precipitation averages from 40 to 45 inches annually and is
distributed f airly evenly over all months of the year (Reference 4).

;

2.3 Principal Flood Problems

The Village of Belle Terre is subject to coastal flooding caused by
northeasters and hurricanes. Northeasters can occur at any time of the
year but are more prevalent in the winter months, whereas hurricanes
occur in the late summer and early f all months. A summary of major
storms which have affected the community is presented in Table 1.

The worst storm of record was the September 21, 1938, hurricane which
produced a tidal elevation of 13.7 feet above the National Geodetic
Vertical Datum (NGVD) at the Willets Point, N.Y. tidal elevation gaging
station and a tidal elevation of 9.2 feet above NGVD at the Bridgeport,
Conn., tidal elevation gaging station. Hurricane Carol (August 31, 1954)
produced the second highest tidal elevations at Willets Point and
Bridgeport, of 11.7 feet and 9.2 feet above NGVD, respectively. The worst
northeaster occurred February 6-7, 1973 and resulted in the third highest
tidal elevations: 10.7 feet above NGVD at Willets Point. No records exist
for Bridgeport on that date (Reference 5).

The following discussion on hurricanes and northeasters is useful for under-
standing their relationship to tidal elevations in the vicinity of Belle Terre.
A hurricane develops as a tropical storm either near the Cape Verde Islands
off the African coast or in the western Caribbean Sea. Most hurricanes
which reach Long island approach from a southerly direction af ter re-
curving east of Florida and skirting the mid-Alantic states. These
hurricanes start their journey with a forward speed of about 10 miles oer
hour and, af ter recurving towards Long Island, may increase their spee:. to
20 to 30 miles per hour and even up to 40 to 60 miles per hour as they
approach the colder water temperatures found in the more northerly
latitudes (Reference 6). Figure 2, shows the actual tracks of recent
hurricanes associated with tidal flooding, as they have crossed Long Island.

The most destructive hurricane winds occur east of the eye where the
spiral wind movement and forward motion of a storm combine. For this
reason, the actual track of a hurricane is very impcrtant because of the
effect its high wind velocity region may have on the community. Tidal
levels along the coastline are greatly influenced by the forces, duration and
direction of these winds as well as the distance or fetch across open water
over which the winds act.

As Figure 2 indicates, the majority of the severe hurricanes of this century
have tracked across the eastern end of Long Island. Even tnough the tracks
of these hurricanes are not in the immediate vicinity of the community,

;

their influence is felt throughout Long Island Sound. For example, the eye

4 1
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TABLE 1 - STORM TIDES (1938 THROUGH 1978)*
.

Elevation of Tide in Feet (NGVD)
Storm-Tyoe and Date Willets Point Bridgeoort

1. Hurricane 13.7 9.2
September 21,1938

2. Hurricane *** 8.8'

September 14,1944 i

.

3. Northeaster,
_ 10.0 8.8

November 25,1950

.

- - 4. Northeaster, 9.0 8.6
November 6-7, 1953

5. Hurricane Carol, 11.7 9.2
August 31,1954

6. Northeaster 8.9 7.7
April 13,1961

-

*

7. Northeaster, 8.8 7.7
March 6-3,1962

,

.

8. Northeaster 9.4 7.3
February 19,1972

y

9. Northeaster 10.7 ***,

February 6-7, 1978

*

.

* Reference 3
** * No records available

,

6
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of the hurricane of 1933 had a diameter of approximately 43 miles as it
crossed over Long Island (Reference 7) creating high . winds and tidal
elevations at most locations in Long Island Sound. For these hurricanes
tracking across eastern Long . Island, the wind direction in Long island
Sound, and hence along the coast to the North Shore of Suffolk County,

'

would vary from northeast to north to northwest.

A northeaster storm can also produce high tide levels in Long Island Sound
and along the coastline of the community. These high levels result from a
drop in the barometric pressure and from strong winds which can blow out
of the northeast across the considerable fetch of Long Island Sound. The
duration of a northeaster may be several days causing high tidal elevations
in the bays and inlets of the Sound as well as in the open waters.

2.4 Flood Protection Measures

As of this time, no major flood protection measures are in existence in the
Village of Belle Terre. The village has approximately 2.5 miles of.
coastline, of which part is lined with cliffs exceeding 100 feet in height.
These act as a natural barrier to protect the interior of the village against _
storm flooding caused by abnormally high tides. There has also been
installed, along some of the beach area, bulkheading, which is used to
prevent soil erosion and to minimize flood damage caused by minor tidal

* surges.

3.0 ENGINEERING METHODS

For tidal surges affecting the community, standard coastal engineering
study methods were used to determine the flood hazard data required for
this study. Tidai surges having recurrence intervals of 10 ,50 ,100 ,and
500-years have been selected as having special significance for flood plain
management and for flood insurance premium rates. The analyses reported
here reflect current conditions for flooding sources in the community.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak stage relation-
ships for floods of the selected recurrence intervals for areas of tidal surge
studied in detail in the community. This was achieved by performing a
Pearson Type III analysis, without expected probability, for the data of all
the long term tide gages in the vicinity (Reference 3).

3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of the coastline in the community
were carried out to provide estimates of the elevations of tides of the
selected recurrence intervals. .

,
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Due to the' complexity of the coastline of the Village of Belle Terre, a
numerical estuarine model was developed to study the surge levels through-
out Long ' Island Sound and Port Jefferson Harbor. z The results of the:
numerical model were used to adjust the water level elevations along the

- coastline..

Tide levels for the community are shown in Table 2 below.

Table 2. Tidal Elevations for Selected Recurrence Intervals

Long Island Sound Port Jefferson
Open Coast Inner Harbor

Frecuency Elevation (NGVD) Elevation (NGVD)

10 - year 8.4 feet 8.7 feet

50 - year 10.5 feet 10.0 feet

'100 - year. 11.4 feet 10.8 feet

500 - year 13.5 feet 12.2 feet

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS

A prime purpose of the National Flood Insurance Program is to encourage
state and local governments to adopt sound flood plain management .
programs. Each Flood Insurance Study, therefore, includes a flood
boundary map designed to assist communities 'in developing sound flood
plain management measures.

4.1 Flood Boundaries
f

In order to provide a national standard without regional discrimination, the
100-year flood has been adopted by the Federal Emergency Management
Agency as the base flood for purposes of flood plain management measures.
The 500-year flood is employed to indicate additional areas of flood risk in
the community.

The 100-year flood boundaries of areas subjected to tidal flooding were
determined by tracing, on 1"=200', 5 foot contour interval topographic

.

9
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maps (Reference 9), the outline of the interpola:ed contour which was
- M sivalent to the elevation of the 100-year recurrence interval tide.

;

Flood boundaries for areas of approximate study were determined by'-
referring to flood-prone area maps and .by conversations with village,

. officials, and then' interpolating the results on the five foot contour maps.
Flood boundaries are shown on the Flood insurance Rate Map.

Small areas within the flood boundaries may lie above the flood elevation-

and therefore may not be subject to flooding; owing to limitations of the
map scale, such areas are not shown. Where the widths. of approximate
flood plains are too narrow to be shown on the maps because of map scale
limitations, they are not shown.

4.2 Floodways
,

The floodway concept does'not apply in this study because of the inexact i

nature of estimating water-surface levels by the approximate me: hod. In -

the case of tidal flooding, the ficodway concept is also inappli ablec
because of the vast water volume represented by the oceans, which tends
to maintain the 100-year tidal surge ~ eleva:lon without regard to any ,

'

artificial fill or other device which would restrict the intrusion of sea '

water and which would result in' raising the tidai level by any predeter-
mined or calculable amount. *

,.

Since the floodway concept does not apply, no Floodway or Flood Soundary
Map is included with this report. It is replaced by the Flood Insurance Rate '

Map.

5.0 INSURANCE APPLICATION
,

In order to establish actuarial insurance rates, the FEMA has developed a
process to transform the data from the engineering study into f! cod
insurance criteria. This process includes the determina:icn of reaches,
Flood Hazard Factors, and flood insurance zone designations for each E,

flooding source affecting the village.
.

5.1 Reach Determinations
. . ..

Reaches are defined as lengths of watercourses having relatively the same
flood hazard, based on the average weighted difference in water-surface
elevations between the 10- and 100-year floods. This difference does not
have a variation greater than that indicated in the following table for more
than 20 percent of the reach.

.
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Average Difference Eetween <

10- and 100-vesr F!oods Variation
2 to 7 Ieet 1.0 foot ;

Because of the tidai nature of the flooding and the complexity of the
coastline, two reaches are recuired in order to meet the above criteria for
the Village of Belle Terre. These are, for the open coast, the Lon;; Island
Sound reach, and for the inner harbor, the Port Jefferson Harbor reach.

5.2 Flood Hazard Factors

The Fbod Hazard Factor (FHF) is the Federal Emergency Management.
Agency device used to correlate flood information with insurance rate
tables. Correlations between property damage from floods and their FHF
are used +o set actuarial insurance premium rate tables based on FHFs
from 005 to 200.

The FHF for a reach is the average weighted difference between the 10-
,

and 100-year flood water-surface elevations expressed to the nearest one-
half foot, and shown as a three digit coce. For example, if the difference
between water-surface elevations of the 10-year and 100-year floods is 0.7
foot, the FHF is 005; if the difference is 1.4 feet, the FHF is 015; if the
difference is 5.0 feet, the FHF is 050. When the difference between the
10-year and 100-year water-surf ace e!evations is greater than 10.0 feet,
accuracy for the FHF is to the nearest foot.

5.3 Flood Insurance Zones

After the determination of reaches and their respective Flood Hazard
Factors, the entire incorporated area of the village was divided into enes,
each having a specific flood potential or hazard. High velocity flooding
zones (V - zones) have been designated as areas where a three (3) foot
maximum wave could exist. Tave heights along the shoreline were
developed based on the procedures outlined - in the
GuideF .es f:r Menf f An- Ceas=1 E:5 Mr.:ard 2:nes (Reference 10) and - -

the Snore Pro:ection Manual tReference 11). These procedures consist of ;

| the determination of tne water depth and area across which the wind blows
j to generate waves.

! Each zone was assigned one of the following flood insurance rene design-
ations:

,

Zone A: Special Flood Hazard Areas inundated by
the 100-year flood, determined by approxi- .

mate metheds, no base flood elevations or

Flood Hazard Factors determined.

.
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Zone A6,A4: Special Flood Hazard Areas inundated by
the 100-year flood, determined by detailed
methods; base flood elevatiens snown, and
zones subdivided according to Flood
Hazard Factors.

Zone V6,V4: Special Floc., Hazard Areas along coasts
inundated by the 100-year flood, as deter-
mined by detailed methods, and that have
additional hazards due to velocity (wave
action); base flood elevations shown, and
zones subdivided according to FHFs.

Zone B: Area between the numbered A Zones and
the limits of the 500-year flood; Zone B is
not subdivided.

Zone C: Area not subject to flooding by the 500-
year flood; not subdivided.

Table 3, " Flood Insurance Zone Data," summarizes the flood elevation
difference.s, Flood Hazard Factors, flood insurance zones and base flood
elevations .'or each flooding source studied in detail in the community.'

.

5.4 Flood Insura. ice Rate Map Description

The Flood Insurance Rate Map for the Village of Belle Terre is, for
insurance purposes, the principal result of the Flood Insuran .e Study. This
map contains the official Plineation of flood insurance zones and base'

flood elevation lines. Base Ilood elevation lines show the locations of the
expected whole-foot wat ,r-surf ace elevations of the base (100-year) flood.
This map is developed .n accordance with the latest flood insurance map
preparation guidelines published by the Federal Emergency Management
Agency.

6.0 OTHER STUDIES

In June,1976, the U. 5. Army Corps of Engineers (CoE), New York District,
completed a Flood Insurance Study for the Town of Brookhaven (Reference
12). This report was not utilized due to the difference between the
methodology used and that required by FEMA for developing tical stage
frequencies. Although the required methodology for determining tical
flood elevations differs from the one used in the existing report, the values
from this report was analyzed and compared to the results with a 95%
confidene.e limit, it was determined that the existing values matched the
more recent correlations.

.

'
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7.0 LOCATION OF DAT_A - ,

Survey, hydrologic, hydraulic and other pertinent data used in this study.,
,

can be obtained by contacting' the office of the Federal Emergency - t

Management Agency, Regional Director,.90 Church Street, Room 801-B,
--New York, New York 10007.
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ELEVATION DIFFERENCE 2

BETWEEN 1.0% (100-YEAR) FLOOD AND BA3E FLOOD

FLOODING SOURCE PANEll FHF ZONElos 2s 0.25 ELEVAil0N3

(10-YR) (50-YR) (500-YR)

i

Iong Island -3.00 -0.90 2.10 030 A6 11'

Sound Reach 1
,

Port Jefferson -2.10 -0.80 1.40 020 A4 1l'-

I Ilarbor
' '

Reach 2

4
-

'
:

$

|
-

.

1

i

,

- ~
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Recuest 371.18: 1.9 ,

I,_d e n t i f y , locate on a map, and' describe all structures and 1.15
topographic a_lterations'in the floodplains. 1.11'

Resnonse: 1.12

Topographic alterations - within.the floodplain, as detined. prior 1.12
to construction, are as shown-on Fig. 371.18-1. Icentification 1.1

,

of structures and details of site. grade revisions are shown on
Fig. 371.18-2.

,
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Reauest 371.19: 1.9
,

D_iscuss the hydrologic etfects of all iter.s identified in 3. 1.10 ;
(R371.18) above. Discuss the potential for altered flood flows 1.11 1
and levels, both upstream ano downstream. Incluce the potential :1.13 ;

effect of debris - accumulcating on the plant structures.

Additicnally, discuss the effects et debris generated from the 1.1"

site on downstream facilities.

Resoonse: 1.15

The plant structures within the 100 year tlood zone have no 1.16
ef f ect on coastal floeding generated by Long Isl&nd Scund. The 1.17 i

large size of the Long Island Sound eliminates the possibility
that water levels will change due to the presence of inese 1.19
structures in the flood zone. Similarly, debris accumulation on 1.19

structures within the site area has no effect on the flood level
in'the floedplain.

i
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Recuest 371.20: 1.9.g

Provide the details of your analysis used in response to 4. 1.1;

(R371.19) above. The level of detail is similar to that 1.11
identified in item 2. (R371.17) above. "

Rescanse: 1.12

The response to Request 371.19 is based on the physical 1.12
characteristics of the site and did not require a detailed

,

gyantitative analysis. 1.1';

;
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ggedEST: 121.34
.. --

,

necently Secuoyah 1, Watts Bar 2, Salem 2, and North Anna 2
performed augmented ultrasonic inspections of their reactor
. vessel nozzles. These examinations were'' conducted (1) to
determine if underclad cracks, resulting from certain pre-
and post-clad heat treatments used by-scme European fabricators,.
were present in the. nozzles, and (2) to demonstrate that cladding
heat treatments used in the United States did not result in the
type of underclad cracks recently found by a European: fabricator. >

The results.from the ultrasonic examinations, however, did not
indicate an explicit correlation between observed' cracking and
pre- and post-clad heat treatment.

In order to'better. define.the potential.for cracking in reactor
vessel' nozzles, it is recuested that the following information -

be provided:

Nozzle base metal material specification type and grade.
,

Clad process type, electrode size and number of clad layers.

Heat input (amps, volts, speed) for each clad layer.

Clad pre- and post-heat temperature and interpass temperature
for each clad layer.

Vessel stress relief treatment.
,

Manufacturer or subcontractor who fabricated vessel andapplied nozzle cladding.
,

RESPONSE:
>

QUESTION,

RESPONSE :

1. Manufacturer or Subcontractor who combustion Engineering Company, |fabricated the vessel and applied Inc. I

nozzle cladding. I

2. Nozzle Base Material Specification ASME SA508, Class 2.
Type and Grade

3. Clad Process Type (Electrode Shielded Metal Are and Gas '

Sizes and Clad Layers) Metal Arc Welding per Table 1

4. Weld Heat Input for Each See Table 1.Cladding Layer (amps, volts, and -

speed)

'

,

i
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RESPONSEQUESTION

i

5. Vessel Stress Relief Treatment .Per ASME Code (1 hour-per
inch of thickness)

6. Clad Pre- and Post-Heat Tempera- See Table 1
ture and Interpass Temperature
for Each Clad Layer.

The data reviewed showed that Shoreham RPV clad nozzles were
fabricated by Combustion Engineering Company, Inc. using ASME
SA508, Class 2 base material.. The information developed shows
only shielded metal arc welding ~ (SMAW) 'and gas metal arc welding
(GMAW) single electrode techniques were used. The highest weld

heat input apparently was obtained by-the semi-anutomatic GMAW
process (approximately 70K Joules / inch in the maximum combination
of volts, amperes and travel speed). Travel speeds were not
available for the SMAW process, as manual welding does not lend'
itself to measurement of travel speed. However, in these electrode
sizes and amperes, assuming a typical travel speed of 4 to 6 inches
per minute, heat input would be no higher than in the GMAW process.
The vessel stress relief was a' post weld heat treatment (PWHT) in
accord with ASME Code requirements at.1150 F for one' hour per inch
of thickness as noted in the Combustion Engineering Documents.

Thermal treatments applied during cladding operations were pre-
heat, interpass temperature, and intermediate PWHT which is to
heat to 1100-1150 F and hold for 15 minutes minimum. Contact with
the manufacturer by telephone indicated that pre-heat was maintained '

through both the 1st and 2nd layer deposition until the intermediate
PWHT was performed. General Electric specifications also state
that the cladding must be a minimum of 3/16 inch in thickness -

before welding can be performed on it without pre-heat. In the

telephone contact to C.E. it was determined that the first pass
thickness did not reach 3/16 inch and therefore pre-heat was
performed on both layers. This conversation will be confirmed
by letter.from G.E. to LILCO.
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Significant Changes
_

)
FSAR Section ISince PSAR/

5.5.1.4
1 75. J. decoupler "ill bc installem ~mu-ceu

|
the :: 12 ule.010n p=p r.d r. t r toc

icua uulausvu cc.; =icrile ..-olisuuouc unci .

he. crd du; : cucticn lin br c c.c .
- . . . . .

76. A Prompt (Pressure) Relief Trip system 7.6.1.4'

I has been incorporated to mitigate *.he 15.1.1

consequences of overpressure during 15.1.2

end-of-cycle turbine trip and load
rejection incidents.

77. A remote shutdown panel has been 7.4.1.4
added to provide the capability to 7. 5.1. 4
shut down the reactor from outside
the main control room.

i
| 78. The low population zone has been 2.1.3

| reduced from 5 to 2 mi.

79. A second personnel hatch has been 3.8.1
"

installed in the drywell (in thep/
.

center of the equipment hatch) to .

comply with OSHA requirements (to
provide a second egress).
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