In Reply Refer To:
Docket: 50-458

Gulf States Utilities
ATTN: Mr. James C. Deddens
Senfor Vice President (RBNG)
P.0. Box 220
St. Francisvyille. Louisiana 70775

Gentlemen:

Attached is a copy of the Federal Emergency Management (FEMA) evaluation of the
River Bend Station Prompt Alert and Notification Systems confirming that it
satisfies the requirements of NUREG-0654/FEMA-REP-1, Revision 1 and FEMA-REP-10.

If you have any further questions, please contact Mr. Nemen M. Terc
(817) 860-8129.

Sincerely,

Orlginal Signed By
L. I. Callan

L. J. Callan, Director
Divizion of Reactor Projects
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Letter only: Stello
%z Taylor
Rehm
Federal Emergency Management Agency o S
Washington, D.C. 20472 RMartin

MAY 20 IS88

Mr. Victor Stello, Jr.
Executive Director for Operations

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr, Stello:

The Federal Emergency Management Agency (FEMA) has completed an analysis of
the prompt alert and notification system for the River Bend Staticn located
near St. Francisville, Louisiana. This review has been completed pursuant to
Title 44 CFR, Part 350; selected evaluative criteria and Appendix 3 in NUREG-
0654 /FEMA-REP-1, Revision 1; and FEMA-REP-10, the "Guide for the Evaluation of
Alert and Notification Systems for Nuclear Power Plants.” The enclosed report
entitled, "River Bend Station Site-Specific Offsite Radiological Emergency
Preparedness Alert and Notification System Quality Assurance Verification,”
sunmarizes the engineering design review; incorporates the results of the
telephone survey of the public conducted immediately following full activation
of the alert and notification system on June 25, 1987; and confirms the adeguacy
of the applicable evaluative criteria from NWREG-0654/FEMA-REP-1, Revision 1,
and FEMA-REP-10,

Based on the engineering design review and the results of the public tele-
phone survey, FEMA has determined that the alert and notification system
installed around the River Bend Station satisfies the requirements of NUREG-
0654 /FEMA-REP-1, Revision 1, and FEMA-REP-10, Therefore, there is now reason-
able assurance that the system is adequate to promptly alert and notify the
public in the event of a radiological emergency at the site., The caveat on
the alert and notification system contained in the Title 44 CFR, Part 350,
approval dated October 8, 1985, is now ramoved. The Honorable Charles £,
Roemer, 111, Governor of Louisiana, has been advised of this approval.

Sincerely,

0N A o 7y
A Al A P,
P ;

/’ i Grant C, Peterson
Associate Director
State and Local Programs
and Support

o
4
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River Bend Station
Site-Specific Offsite Radioclogical Emergency
Preparedness Alert And Notification System
Quality Assurance Verification

State of lLouisiana

West Feliciana Parish
East Feliciana Parish
West Baton Rcuge Parish
'] East Baton Rouge Parish
3 Pointe Coupee Purish

B I. INTRODUCTION
A. Identification

1. Site Information

The River Bend Station is located on the eastern bank
of the Mississippi River in West Feliciana Parish
i near St. Francisville, Louisiana. The site is locat-
ed 24 miles north-northwest of Baton Rcuge, Louisiana
- (1980 census population 219,419 persons).l'2

The area surrounding the River Bend Station is pri-
marily woodland alternating with flat, open fields.
However, there is also a considerable amount of
marshland, particularly to the west of the site. The
plant lies at an elevation of approximately 100 ft.
above mean sea level. To the west and south of the
™ site the land is mostly flat, with an elevation range
of 20 to 35 ft. The land to the north and east of
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Letter to the Honorable Edwin W. Edwards,
Governor of Louisiana, signed by Robert H.

Morris, Acting Director, FEMA, dated October 1,
1985;% and the

Letter to William J. Dircks, Executive Director
for Operations, U.S. Nuclear Regulatory Commis=-
sion, signed by Samuel W. Speck, Associate
Director, State and Local Programs and Support,
FEMA, dated October &, 1985.°



II. FINDINGS FOR EVALUATION CRITERIO

The Design Report describing the alert and notification
syster for the River Bend Station was reviewed against
evaluation criterion E.6 and Appendix 3 of NUREG-0654/
FEMA-REP-1, Revision /), "Criteria for Preparation and

Evaluation of Radioclogical

Preparedness in Support of
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Company, however the WS-3000R does not have public
address capability. The WS-3000R is rated by the
manufacturer to provide 124 dBC at 100 ft. However,
field measurements conducted by the licensee’s
acoustic consultant reported a rated output of 121.3
dBC with a fundamental tone frequency in the range of
770 to 830 hertz (Hz). The Desigrn Report (Section
E.6.2.1.5) states that this output is lower than the
siren design specification. Since actual field
measurements supersede the manufacturer’s claimed
rating, the value of 121.3 dBC at 100 ft. is adopted
for this evaluation of the fixed siren system,.

Routine siren testing procedures and operability for
the River Bend Station have been reviewed and
determined to satisfy FEMA-REP-10 criteria.

The evaluation cf the siren system design calculation
procedure was conducted Ly:

. Verifying the licensee’s computer modeling
results as presented in the Design Repo.. against
the 10 dB loss per distance doubled attenuaticn
rate in the absence of special conditions: and

. Ascertaining the adequacy of the licensee’s
computer-predictive coverage in the presence of
~ite-specific tcpographical and meteorolegical
conditions through comparisons of the licensee’s
results with Outdoor Sound Propagation Mcdel
(OSPH)8 results for specific sirens.

The Design Report states that the River Bend Station
siren warning system design taker. into consideration
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Figure 2 of this report shows the regression data of
the Design Report’s computer model prediction results
for all categories that are characteristic of the
site. The 10 dB loss per distance doubled attenu-
ation rate is also included in Figure 3 for compari-
son. The Design Report’s computer model predictions
for these 10 sirens yield an apparent sloping rate of
12 dB loss per distance doubled within 1,000 to
10,000 ft. from the siren. The Design Report’s
results do not show significant difference in siren
ranging performance over varied terrain conditions.
As shown in Figure 2 of this report, the regression
lines of the Design Report’s predicted siren sound
pressure levels over h.lly terrain and those over
flat terrain differ very slightly (within 2 dBQC).

The Design Report’s regression data ind‘cate 60 dBC
ranges of Irom 6,400 to 6,900 ft. and 70 4BC ranges
of from 3,600 to 3,900 ft. for the varying s'te condi-
ticns. The 10 dB loss per distance double .ttenu-
ation rate yields a range of 7,000 ft. for 60 dBC and
3,500 ft., for 70 dBC. Thus, the ranges predicted by
the Design Report’s mcdel are comparable to the 10 dB
loss per distance doubled attenuation rate on a
linear regression basis. It must be noted, however,
that the 10 dB rule is premised upon a siren oper-
acting frequency of 500 Hz, which suffers less trans-
mission loss over large distances in the 2tmosphere
than the higher operating frequency of 700 to 800 Hz
of the WS-3000 or WS-3000R sirens.

Fi,ures 3 through 5 of this report depict the regres-
sions of OSPM predictions and the Design Report’s
predictions, along with the 10 dB loss per distance
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doubled attenuation rate, for each of the three cate-
gories. Some general comparative observations can te
made. First, the regressed ranges for 70 and 60 dBC
based on the Design Report’s data are greater than
those of OSPM predictions (by 500 to 700 ft.) over
corresponding terrain categories. This is largely due
to the higher operating frequency of the sirens with
its attendant much higher air absorption losses than
those anticipated by the 10 dB rule. Second, the OSPM
results show much larger variations in 70 and 60 dBC
ranges for propagation paths over various terrain
categories, as would be expected. Last, the 60 and
70 dBC ranges estimated by the licensee are liberal
over the hiily and partially hilly terrains.

The foliowing table summarizes the estimated effec-
tive rances of 70 and 60 dBC over the various

categories of classifications:

Range in Ft. to

Procedure Terrain 20 4dBC 60 dBC
10-dB All 3,500 7,000
Licensee Flat 3,850 6,900
Partially hilly 3,750 6,600
Hilly 3,600 6,400
OSPM Flat 3,600 6,400
Partially hilly 3,250 5,600
Hilly 3,000 5,300

To assess the overall adeguacy of the design on an
area basis, for each siren located on the U.S.
Geological Survey'’s Jackson quadrangle map (see Figure
1 of this repcrt), the area coverages of 60 duC and 70
dBC were numerically integrated and averaged. Tne
results are as follows:

16
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AVERAGE AREA
(In Square Miles)

Brocedure 20 dBC §0_dBC
Design Report [Map 1) 2.35 4.61
OSPM 1.19 4.09

Using these results, the following average effective
radii are derived:

EFFECTIVE RADIUS

(In Ft.)
Brccedure 20 dBC €0 _dBC
Design Report 4,560 6,396
OSPM 3,250 6,024

These area-wide results confirm that the Design
Report’s predicted siren ranges are liberal when site
terrain and weather conditions are taken into
account.

The results of the individual OSPM runs were combined
to generate a comprehensive overview of the siren
sound pressure levels over the Jackson area, --
depicted in Figure 1 of this report. A surface
interpclation and contouring program utilizing the
output results of the 10 sirens was used to generate
the sound pressure level contour overlays. These
contours account for the site-specific topographical
and meteoroclogical effects on the siren sound
propagation.

Numerical integraticn of the areas above 60 dBC

coverage showed that a total area of 34.55 square
miles were covered by the 10 sirens compared to a

17
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total sum of 40.96 squire miles by the individual _
sirens, indicating an overlap coverage (coverage by
more than one siren) of 16%. Comparisons of the
OSPM-predicted 60 dBC and 70 dBC contours = with the
contours in Map 1 of the Design Report - indicate
that the coverage of the sirens, as predicted by the
B licensee, is slightly liberal. Nonetheless, popu-
lated areas exceeding 2,000 persons per syuare mile
are covered by 70 dBC or greater, and the 60 dBC
contour areas shown in Map 1 are adegquate due to the
overlap in siren coverage.

B3 o

Liad

(&)
The Design Report states in Section E.6.2.1.5 that
;j there are small regions outside of 60 dBC siren
coverage; these reyions were investigated and deter-
EJ mined to be unpopulated (see Exhibit G of the Design
Report). In addition, there are areas cutside of the
i] 60 dBC coverage that are wetlands or wooded areas
used by fishermen and hunters. Notification of
21 transients in these areas by lLouisiana State Police
- helicopters is documented in Section E.6.2.4.3 of the
- Design Report.
d
_ In conclusicon, the River Bend Station siren alerting
3 system is found to meet the specific design require-
ments of FEMA-REP-10.
1 \
i 2. Special Alerting (E.6.2.4, FEMA=REP-10)

A helicopter airborne warnirg system will provide the
) psimary means of alert and notification to any tran-
- sient pecpulation (hunters and fishermen) that may ke
in the wocded and wetland areas which lie outside cf

(8]

60 dBC siren coverage. These areas are indicated on

O
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A sufficient number of replicated subsamples were developed
from the overall sample to ensure that th¢ required number
ot “eidphone calls would be made, i.e., to establish the
proportion of households alerted to within a 5% precision
at 95% confidence level. Appendix B of this report
describes the method used for sizing the sample to achieve
this result.

The questionnaire used for the telephone survey is included
as Figure 6 of this report.

As part of tre telephone survey, a total of 292 households
believed to be within the River Bend Station EPZ were
c¢nntacted, and the responses were ccollected in an automated
data base. O0f this group, 42 respondents stated that they
were not alerted. However, before running the final
tabulations, addresses of all households interviewed were
checked vn a street map to validate their locations. Of
the 292 addresses, 34 were ocutside the EPZ. Therefore,
data were tabulated on the 258 respcndent households that
were located within the EPZ. Respondents at 20 of these
households had been away from home at tlie time of the
alerting system demonstration and, therefores, were alsc not
included in the alerting analysis. The siren coverage was
analyzed to determine whether any of the 18 households,
where individuals were home during the demcnstration (but
were not alerted), were in the sole or primary coverage of
one siren that failed to operate properly. None ¢f these
households could be verified as being in the sole or
primary coverage area of a siren that failed to cperate
properly. Of the remaining 238 households, 92.4% (220)
indicated that they had been alerted during the demonstra-
tion. Using the estimated number of households within the
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| . IV, FINDINGS FOR EVALUATION CRITERIA E.5, F.1, N.2, N.3, AND
k n N.S

d

2 Those aspects of the alert and notification system address-
{3 ing evaluation criteria E.5, F.1, N.2, N.3, and N.5 of

NUREG-0654/FEMA~REP~1, Rev. 1, have been reviewed by FEMA

ot

! and found to be adequate to provide reasonable assurance
that appropriate protective measures can be taken

in the event of a radiological emergency. This co

is documented in letters to the Honorable Edwin W. Edwards,
™ Governor of Louisiana, - .cned by Robert H. Morris, Acting
:‘ A
- Director, FEMA, ated October 1, 1985;" and William J.

o

™4 .- £ ~ '@ 1 11 N LT 1 -
Director for Operations, U.S. Nuclear

Dircks, Executiv

Director, St

d
e

; Regulatory Commission, nigned by Samuel W. Speck, Associate
a ams and Support, FEMA, dated
5

ate
October 8, 1985, In thes
~A

r

tters, the River Bend Sta-

tion receiv FEMA approval under 44 CFR 350, conditioned
e

oA A

wu\-‘ e

! ve - 19 ~ - ATTTTS T° =~ N A
ation system as called for NUREG~-0654,

e
on an ultimate approval and verificat.on of th
c

[N

1 . ~ 4 :
alert and notifi

FEMA-REP-1, Rev. 1.
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APPENDIX A

OSPM Siren Topographical Profile Charts
OSPM Siren Topographical Input Data
OSPM Siren Sound Pressure Level Input Data
OSPM Siren Meteorological Input Data
OSPM Siren Sound Pressure Level Output Data
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GRID

POINT

R I

10

DISTANCE

500.
1000,
2000,

12000.
500.
1000,
2000,
4000,
6000,
8000.
12000.
500,
1000,
2000.
4000,
6000.
8000.
12000,
500.
1000,
2000,
4000,
6000,
8000.
12000.
500.

BEARING

90.00
90.00
$0.00
$0.00
90.00
$0.00
90.00
67.50
67.50
67.50
67.50
67.50
67.50
67.50
45.00
45.00
45.00
45.00
45.00
45.09
45.00
22.50
22.50
22.50
22.50
22.50
22.50
22.50
0.0
0.0
0.0
0.0
0.0
0.0
0.0
337.50

GULF STATES UTILITIES
RIVER BEND ANS SIREN #€F1-wS3000R
SOURCE-RECEIVER TOPOGRAPHICAL INPUTS

ALL BEARINGS ARE WITH RESPECT TO NORTH MEASURING CLOCKWISE

HE I GHT

210.00
205.00
160.00
210.00
261,00
242.00
245.00
210,00
180.00
180.00
221.00
243.00
240,00
210.00
220.00
215.00
150.00
160,00
170.00
230.00
170.00
222.00
220.00
200.00
170.00
220.00
2460.00
150.00
228.00
200.00
140.00
200.00
245.00
210.00
152.00
¢30.00

SOFY

SOFT

FOLIAGE
PINETRATION

INTERVENING
OBSTRUCTIONS

5858

55855858 mm8a

mnEmAm8E88m

E~8558588¢58

DISTANCE TO WIGHESY
OBSTRUCTION FROM SOURCE

HEIGHT OF
OBSTRUCTION

250,
250.




GRID GROUND FOLIAGE INTERVENING DISTANCE TO WICHEST HEIGHT OF

POINT DISTANCE BEARING  NEICHT TYPE PENETRATION OBSTRUCTJONS OBSTRUCTIOM FROM SOURCE OBSTRUCTION
37 1000, 337.50 220.00 SOFT 0. NO 0. 0.
33 2000,  337.50 130.00 SCFT 0. YES 1200. 220.
39 4000. 337.50 170.00 SOFT 0. YES 3%900. 180.
6000, 337.50 200.00 SCFT 0. YES 5600, 230,
&1 8000. 317.50 150.00 SCFT 0. YES 5600, 230,
42 12000, 33722 (RENY SOFT 9. YES 5600. 230,
&3 500. 315,00 220.00 SOFT 0. NO 0. 0.
b 100¢. 315.00 220.00 SOF 0. NO 0. 0.
45 2000. 315.00 180.00 SOFY 0. YES 1830, 180,
L6 4000, 315,00 160.00 SOFT 0. NO G, 0.
47 6000. 315.00 100.00 SOFT 0. YES 5331, 150,
«8 8000. 315,00 120.00 SOFT 0. NO 0 2.
4“9 12000,  315.00 190.00 SOFT 0. NO 0. 0.
50 500, 292.%0 215.00 SOF Y v, NO 0. 0.
51 1000, 292.50 220.00 SOFT 0. NO 0. 0.
52 2000, 292.5) 180.00 SOFT 0. N0 0. 0.
53 4000, 292.50 130.00 SOFT 0, NO 0. 0
54 6000, 292.5C 95.00 SOFT 0, YES 5250. 140,
55 8000. 292.50 120.00 SOFT 0. NO 0. 0.
56 12000. 2%2.50 130.00 SOFT 0. NO 0. 0.
57 5C0. 270.00 200,00 SOFTY 0. NO 0. 0.
58 1000, 270.00 190.00 SOFT 0. NO 0. 0.
59 2000, 270.00 160.00 SOFT 0. NO 0. 0.
4000, 270.00 135.00 SOFT 0. NO 0. 0.
61 6000, 270.00 90.00 SOF T 0. NO 0. 0.
80C0, 270.00 135.7%0 SOFT 0. NO 0. 0.
63 12000, 270.00 165.90 SOFTY 0. NO 0. 0.
Lee 500, 247.50 220.00 0T 0. NO 0. 0.
65 1000, 247.50 198.00 SCOFT 0. NO 0. 0
66 2000. 247 .50 178.00 SCFT Q. NO 0. P
67 4000. 247.50 152.00 SOFT 0. NO 0. 0.
68 6000, 247.%0 $0.00 SOFT 0. YES 5850, 110.
69 8000. 247.50 110.00 SOFY 0. NO 0. 0.
70 12000, 247.%0 95.00 SOFT 0. YES " 11200, 11¢.
n 500, 225.00 220.00 SOFT 0. NO 0. 0.
n 1000. 225.00 180,02 SOFT 0. YES 800. 210.

' o~ e 5

el

Y

:
e



faid

€3

oo e

&
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eI 223seIgrpER_EBISIYFANY

G«id

POINT DISTANCE

101
102

i 103

104
105
106
107
108
10%
119
"
12

2000,
4000.
6000,
8000,
12000,
500.
1000.
2000,
4000,

BEARING

225.00
225.00
225.00
225.00
225.00
202.50
202.50
202.50
202.50
202.50
202.50
202.50
180.00
180.0C
180.€0
180.00
180.00
180.00
180.00
157.50
157.50
157.50
157.50
157.50
157.50
157.50
135.00
135.00
135.00
135,00
135.00
135,00
135.00
112.50
112.50
112,50
112.50
112.50
112.50
112.50

HEIGNT

200.00
148.00
140,00
95.00
80.00
215,00
200 00
228,00
195.00
150,00
115.00
130.00
210.00
220.00
200.00
180,00
190.00
190.00
200,00
210,00
225.00
215,00
160.00
190.00
215.00
225.00
220.00
230.00
230.00
205.00
210.00
2460.00
265.00
210.00
220.00
200,00
220.00
230.00
250.00
230.00

GROUND
TYPE

SOFT
SOFT
SOFT
SOFT
SOFT
SUFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFY
SOFY
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFY
SOFT
SOFT
SOFT
SOFT

SOFT
SOFY
SCFTY
SCFT
SOFY
SOFT
SOFT
SOFY
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT

FOLIAGE
PENETRATION

-

OO0 0 0 0 00 0o
. . - .

e.

-

O O O 0 0O 0 O 0O O O o

INTERVENING
OBSTRUCTIONS

YES
NO
NO
YES

5553355585

n5558C8n

DISTANCE TC MIGMEST
OBSTRUCTION FROM SOURCE

1900.

3450,

5250.

5250.

11600,

0.

0.

1950.

0.

0.

0.

0.

0.

0.

1400,

2350.

5400,

7780,

11650.

2.

0.

0.

3750,
0

0.

8650,

0.

0.

1500,

5150.
7650,
7650,

HEICHT OF
OBSTRUCTION

210,

0.



INDEX SOURCE
1 RIVER BEND -
YEAK SEASON
1986

GULF STATES UTILITIES
RIVER BEND ANS SIREN #EF1-wS3000R
NOISE SOURCE POWER LEVEL INPUT

DBA 08C 31.5 63 125 250 509
wS3000R 158.9 158.9 0.0 0.0 0.0 0.0 147.0
X0= 0.0 YO= 0.0 20= 272.00 HEIGKT ABOVE GROUND=
GULF STATES UTILITIES
RIVER BEND ANS SIREN #EF1-WS3N00R
METEOROLOGICAL INPUT CONDITIONS
Him 9.14 METERS H2=s 45,72 METERS
WIND WIND SPEED(MPS) TEMPERATURE(C)
MONTH DATE HOUR  DIRECTION W1 K2 L N2
é 24 12 26.0 1.9 3.6 30.8

158.0

149.0

60.00

RELATIVE BAROMETRIZ

1000 2000 4000

141.0

8000 (H2)

134.0

HUMIDITY FRESSURE(MM OF HG)

62.0

763.0

35
4

>
e



B

o

Ll
-~

23

| AT

AZIMUTH

"FeFTEEETE

$SE

ESE

500.

105.7
105.7
105.7
105.7
105.7
108.7
105.7
108.7
105.6
105.7
105.7
105.7
105.7
105.7
105.7
105.7

GULF STATES UTILITIES

RIVER BEND ANS SIREN #EF1-wS3000R

SOUND PRESSURE LEVELS IN DBC

1000.

92.2
92.2
92.2
92.3
92.2
92.3
92.3
92.3
§2.2
92.2
83.3
g2.2
§2.3
§2.3
92.3
92.3

UNDER MET CONDITION 1

DISTANCE [N FEET

2000,

n.7
7.7
7.7
m”.?
7.7
66.5
69.7
.7
mn.7
m.7
70.6
72.6
67.6
7.5
77.8
7.2

4000,

59.6
67.7
60.9
67.7
7.7
60.2
7.7
57.7
67.7
67.7
67.7
62.7
67.7
62.2
8.5
67.7

6000.

62.2
62.2
56.4
62.2
62.2
51.8
5..9
54.0
62.2
51.9
62.2
55.8
62.2
53.8
62.2
57.3

8000,

52.3
58.4
58.4
58.4
44,9
49.4
57.4
58.4
58.4
58.4
51.1
$3.4
58.4
$3.3
58.4
$2.2

12000.

1.7
43.0
&1.0
38.4
4.4
43,2
4.2
$1.0
$1.0
46.2
51.0
45.8
$1.0
.0
44,2
5.9
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GRID
POINT DISTANCE
1 500.
2 1000,
b 2000,
& 4000,
5 4000,
& 8000,
7 12000,
8 $00.
9 1000.
19 2000,
1" 4000,
12 6000.
13 8000,
% 12000,
15 500,
16 1000,
17 2000,
12 4000.
19 6000,
20 8000.
21 12000,
22 $00.
a3 1090,
24 2000,
25 4000,
k¢ 6000,
7 8000.
28 12000,
29 500,
30 1000.
n 2000,
32 4000,
3 4000.
34 8000.
b 1] 12000.

36

BEARING

90.00
90.00
90.00
90.00
§0.07
90.00
90.00
67.50
67.50
67.50
67.50
67.50
67.50
67.50
45.00
43.00
45.00
45,00
45.00
45.00
45.00
22.50
22.50
22.50
22.50
22,50
22.50
22.50
0.0
0.0
0.0
e.0
.0
0.0
0.0
337.%0

GULF STATES UTILITIES
RIVER BEND ANS SIREN #EF2-wS3000R

SOURCE-RECEIVER TOPOGRAPHICAL INPUTS

ALL BEARINGS AR® WITH RESPECT TO THE NORTH MEASURING CLOCKWISE

HEIGHT

145,00
141,00
160.00
190.00
188,00
200.00
245,00
145.00
148.00
152.00
218.00
225.00
200,00
230.00
145,00
148.00
150.00
180.00
230,00
145.00
205,00
145,00
145,00
153.00
130.00
130.00
160,00
260,00
142.00
135.00
120.00
130.00

98.00
100.00
140.00

GROUND
TYPE

SOFT
SOFY

SOFT
SOFTY
SOFT
SOFT
SOFY
SOFT
SOFT

SOFT
SOFY

SOFT

FOLIAGE
PENETRAT IOk

INTERVENING
OBSTRUCTIONS

HEEEEEEEEE-E
w “w v

- 4 -
m om m
L

5553355558

YES
YES
YES

YES
YES
YES
YES

DISTANCE TO WIGMEST
OBSTRUCTION FROM SOURCE

0.

0.

0.
3200.
3200,
n,
11450,
0.

0.

0.

0.
5450,
5650,
5650.

37s0.
4750,
7850,
11250,
0.

0.
1500.

5750,
5750,

3
eaz

“
[ S

Nl

HEIGHT OF
O8STRUCTION

0.
b
0. W
200,
200.
0. ""\
0.
0.

[ S

ee
——

150.
1480, )
180,
150,

0.
140, =
150.
140,
140,
0.
0.



ca

ed

=3

GRID

POINT DISTANCE
37 1000.
18 2000,
39 4000.
40 6000,
&1 80C2.
“2 12000,
&3 500,
o 1000,
45 2000,
o6 4000,
a7 6000,
“8 8000.
4“9 12000.
50 500.
51 1000,
52 2000.
53 4000,
54 6000.
55 8000,
56 12000.
57 $00.
58 1000,
59 2000.
60 4000,
é1 6000,
62 8000.
63 12000.
£ $00.
65 1000.
& 2000,
&7 4000,
68 4000.
&9 8000,
70 12000.
n 500.
n 1000,

BEARING

337.50
337.%0
337.50
337.50
337.5°
337.50
315.00
315.00
315.00
315.00
315.00
315.00
315.00
292.50
292.50
292.50
292.50
292.50
292.50
292.50
270.00
270.00
270.00
270.00
270.00
270,00
270,00
247,50
247.50
247.50
247,50
247.50
247,50
247,50
225.00
225.00

NEIGKY

140,00
100.00
90.00
98.00
100,00
140.00
162.0¢
130.00
90.00
125.00
142.00
100.00
195.00
140.00
95.00
95.00
112.00
90.00
172,00
115.00
130.00
110.00
90.00
80.00
115.00
98.00
200,08
140,00
115.00
80,00
95.00
110.00
130.00
17%.00
142,00
120.00

GROUND
TYPE

SOFT
SOFT

SOFY
SOFT

SOFT
SCFY
SOFTY
SOFY
SOFY
SOFTY
SOFT
JOFT
SOFY
SOFY

FOL 1 AGE
PENETRATION

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
e.
0.
0.
0.

INTERVENING
OBSTRUCTIONS

555885, 55558855, 558858558555¢8%8

-
”
-

5555858588

DISTANCE TO WIGHMEST
OBSTRUCTION FROM SOURCE

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

11700.
0.

HEIGHT OF
OBSTRUCTIOW

0.
0.
0.
0.
0.
0.
0.
0.

1”'
0.
0.



g2 EIRRPER2EIIIdANY

POINT DISTANCE

12000.

BEARING

225.00
225.00
225.00
225.00
225.00
202.59
202.50
202.50
202.50
202.50
202.50
202.50
180.00
180.00
180.00
180.00
180.00
180.00
180.00
157.50
157.50
157.50
157.50
157.50
157.50
157.50
135,00
135.00
135.00
135.00
135.00
135.00
135.00
112.50
112.50
112.50
112.50
112.50
112.50
112.50

HEIGNT

95.00

80.00
100,00
120.00
100,00
148,00
148.00
100.00

88.00

88.00

80.00

80.00
149.00
140.00
120.00
115.00
120,00
150.00
170.00
142,00
135.00
145.00
115.00
120.00
160.00
135.00
142,00
140,00
152.00
120.00
130.00
150,00
200.00
142,00
141.00
145,00
140,00
200.00
200.00
220.00

FOLIAGE
PENETRATION

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

o

-

0O 0O 0O O 0 00 Yo
- . s+ = = . =

INTERVEND.G
OBSTRUCT'ONS

5855555855858 ~88585

-
Laid
v

58585853858

ODISTANCE TO «IGHEST
CBSTRUCTION FROM SOURCE

0.
0.
0.
0.
8950,
0.
0.

5600,
10000.

NE!GNT OF

OBSTRUCTION

|

!

——

| S——



GULF STATES UTILITIES
RIVER BEND ANS SIREN #EF2-wS3000R
NOISE SOURCE POWER LEVEL INPUT

e

3

B
—

INDEX  SOURCE 08A 08¢ 31.5 &3 125 250 500 1000 2000 4000 8000 (M2)

3

!

L4 RIVER GEND - WS300CR 1589 1589 0.9 0.0 0.9 0.0 7.0 1580  149.0 %10 1340
F x0s 0.0 YOe 0.0 20 20500  WEIGHT ABOVE GROUNC» 60.00

L

4

€

[

B

GULF STATES UTILITIES

,m RIVER BEND ANS SIREN #EF2-WS3000R
8| METEOKOLOGICAL INPUT CONDITIONS
f? His 9,14 METERS H2= 45,72 METERS
s
o~ WIND WIND SPEED(WPS)  TEMPERATURE(C) RELATIVE BAROMETRIC
. EAR SEASON  MONTH  DATE WOUR  DIRECTION M1 w2 " N2 MUMIDITY PKESSURE(MM OF HG)
“d
1986 6 2% 12 2.0 1.9 2.4 31.6 30.8 6.0 7630



GULF STATES UTILITIES
RIVER BEND ANS SIREN WEF2-wS3I000R

SOUND PRESSURE LEVELS IN DBC
UNDER MET CONDITION 1

DISTANCE IN FEEY

AZIMUTH 500, 1000, 2000, 4000. 6000, 8000. 12000,

€ 105.7 92.2 7.8 62.3 57.3 57.7 1.3
ENE 108.7 92.3 7.8 7.7 56.6 51.0 45.2
NE 105.7 92.3 7.8 7.7 62.2 5.6 45.0
NNE 108.7 §2.3 7.8 58.7 56.1 46,6 na
N 108.7 92.2 n.s 62.9 7.3 53.1 51.0
NNV 108.7 92.2 7”7 7.7 62.2 $8.4 9.9
NW 105.7 92.2 n.o 67.7 62.2 51.6 6.2
WNW 108.7 §2.2 n.e 7.7 62.2 58.4 42.0
v 105.6 92.2 n.7 67.7 62.2 0 51.0
wSW 103.7 §2.2 n.or 67.7 62.2 0.0 43.0
W 105.7 92.2 mn.7 7.7 62.2 58.4 45.7
SSw 108.7 92.3 .7 7.7 62.2 58.4 51.0
H 108.7 §2.2 mn.7r 61.0 62.2 58.4 51.0
SSE 108.7 f2.2 7.8 8.9 50.6 5.8 0.0
SE 108.7 §2.2 mn.s 67.7 62.2 %0.2 1.3
ESE 108.7 92.2 .8 59.8 55.9 53.3 5.6

,.‘.v,.. -

»
- —— -

St

e rug
——

| VO

| SAN

Lile

olimicnn



14 3 wISia
(spunznay] )

& e 4

-

—

[:}

MY S —

e —

FAHUINRNITY

43 ON3IE HI2IH



s en

Cd

sl

r—.-
f
]

L gEe

NS K ———

e e

14 33 WISK3
._w.ucp.uao:n.__
ts a

=3 Fh £ P M & ™

H
|
i
|
'
'
'
i
|
i
L

——— D S——— -—

403 H Ty

¢ 43 CH38 H3/

e —

i




14 3 IEY)
(Spubsrayl )
8 a r Z

g

A

e Avlll'l |.\|.|ll-l¢l- e 5

 —— e ——— ) S ———

ALY

=43 AN3E HIAIN

e

oo B DO e R v, SR v R WS R e S 1k v 5

————

v

‘.

-




ﬁlaq]ﬁlﬁﬂﬁd_:)j]jﬂlg}

_ -

i S root SR P
14 3TIMIZE]
(SpuBsnay] )
el v c
i\ i
N
] wt e

3R Y

+43 CH38 ¥3AN

g

' & \mu P

A3 13

MGLw

A



14 33 WIZKD
i spuGLrayy
g <l o 3 r <

‘=

4+ . o
A Lt
o i
%
PEMCS o e WS
e
]
M
_ %
|
|
!
|
SRR SEALLE TR S ST, CateNeiey (e “,n v SR SRSVSIESINE. e — = 4

ML Y

43 ON38 HIANH

g3

e Bl R L3 e Pu8 UF0 %2 LY B -0 -

-




__

A

s RS Coc R Sz BN e B T et B 2 S 1. T
14 3K
EpuBERay]

ol ] a L <

b e — e e e

£43 ON3E ¥3IAN

—

e

g

I

rd

‘et

Nl TAS




14 3orwisid
(SpUBLRaY] |
S 3 ¥

td

b —

TR e P

3

M
| &
“ «
ol
“ “
* | | | |

| etk e

APV
43 CHAE H340H
Sao (T o T e T s SR Foo PR 2. ! , '



14 Wi
(SpUBInSy|)

| 4 | <l t El 4 4 -
m i A
ﬂ B
]
- .--VJ
_
: - O |
: o
|
| N
_
“ ...LI - LB
" e L
m : - T
m R ,
” N
/ s
- X | R o

w

AL WY

+43 aN38 H3IAN

e PR BN S g R PN rs e o e P o M oI v 2on een

iLeA373

b

N

T T S p——



14 oIS
(Epunbcrayg) )

ol Q | A z

“.
|
|
w | ")
| _ 1
_ S=RRORE. -
W B i
| {
W |
| - .
| " ;
b |
,
| v
| ﬁ.i - b
| “ pas—
| | i
~ - w "7.
,_ "
| 3
| = .
W 1
| \.
_ el
ﬁ “ ..
| { _
| _ “
Ol,vv.lfullllvm!l‘l e pindiien tllh M————— ST, TIm—— : -

MRy

“43 dHFIR ¥3A

»
-

|
ﬁ ,“
e

o R e B B o DU O R o Y e SR i MR i G e SR s SR S e e R T |

.



P N W Y EUOFSm O FEn SR o o1 T PRy o ot e

14 SIS
(pussrayl )

Z4 ol 3 r <

) 4

.Lﬁ»w w"t[Lil"\,.l' — o ———

-

.
L—

Y | 7}

- 4 .

b 4

Sm—————
.

P

Ao L WY

€43 AK3IE ¥I4 M

f==




14 '3SMFISI)
(Epubsnay] |
g o4 & a +

|

m® Ban

T

|

L

et e e e e e

s I

EAF T >

F 3 1 P

!

LR, S

=43 38 434

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>