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'' June 5, 1973.

O
,

kr. 3. J. Youngblood
Chief, Environ = ental Projects
Branch No. 3
Directorate of Licensing
U.S. Atomic Energy Co=sinoton
Washington, D.C. 20545

Dear Mr. Youngbloodt
.

CONTROL OF POTEUTIAL RADICIODI:T; 20LIASES
NEk'DOLD ISLAUD GI:iERATI30 STATION
,,'DOCKIT UOs. 50-354 AND 50-355

The Newbo d Ieland Environmental State =ent discussed
such that

k)thecontrolofradiciodinerelencestotheenvironmentthe staff's pro $ceted annuni c=posure to the 2-Cram thyroid or.;an
of a child vill not encoed 5 millire=s. Public cervice Electric
and Gas Co=pany provided n detailed di cussion of the staff's*

*
concern on,this subject in ou." Additional Responses to Co==ents,
etc. tranc=itted to you by letter dated May 2, 1973. Recent
diwcuccions with the staff indiente that clarification of that
dis assion wonid be helpful. To that end we provide the follow-
ing infor=ntion.

The control of releases of radiciodines to the environ =ent
such that the eniculated potentini annuni expecure to the 2-;rc=

* thyroid or,3nn of a child vill not onceed $ c1111ress is a desica
objective of 1*cubold Iolsnd Generating Gtation. To =eet thic
objective, the potentially rndienctive portion of the turbine
building ventilation systen exhaust will be trented by charcon1
filters before relcane to the environ =ent. In addition, the
design will provide for mininicing steam icakage from valves
2-1/2 inches and inr er inctnlied in systems which nre potentially
radioactive. The detailed deni n of the:c systems (or c.n equally
effective niternative) vill be provided to the staff for review
when it is developed.
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Mr. B. J. Youngblood -2- 6/5/73

l'
Our previous submittal included a description of a

possible alternate system as well as a discussion of the
assumptions uced by the staff in ' heir excoeure eniculation.
In view of the ultraconservative nature o.' those accumptions
and the fact that on-site meteorologien1 datn is not yet -

available, all or parts of these systems vill be deleted from
the final decign if it is demonstrated that they are unnecesonry
to meet the limits of future reculations.

Very truly yours,

-sdN ,a
.

0 J' s fe$)L-.s

CednetF.W.
Hannger of Insinceringi

J R:je= Electric Incincering Department*
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RESPONSE TO REQUIREMENTS OF

APPENDIX 1 TO 10CFR50
4

FOR HOPE CREEK QENERATING7
V U eLIPSB J STATION

1
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HOPE CREEK NUCLEAR GENERATING STATION
'

50 - 354
i

50 - 355 ,

;

I

5
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INFOR*3TT^N bUPPLIED

IN RESPONSE IV ENCLOSURE i

|-

1 OF NRC LETTER DATED
:

FEBRUARY 19, 1976 (GUIDANCE '

FOR MEETING THE REQUIREMENTS

OF APPENDIX I 20 10 CFR 50) '
.
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ENCLOSURE 1 0F FEBRUARY LETTER 1

GUIDANCE TO MEET THE REQUIREMENTS, !

0F APPENDIX I TO 10 CFR 50 ,

!

,

1. PROVIDE AN EVALUATION SHOWING CAPABILITY TO MEET SECTIONS II.A

B, C AND 0. |

!

2. RADI0 ACTIVE SOURCE TERMS-CONSISTENT WITH THE METHODOLOGY IN REGULATORY '

GUIDE 1.112 (DRAFT REGULATORY GUIDES 1.BB AND 1.CC)

;

3. METEOROLOGY / HYDROLOGY-CONSISTENT WITH MENTODOLOGY IN REGULATORY
!

.

, GUIDES 1.111 AND 1.113 (DRAFT REGULATORY GUIDES 1.DD AND 1.EE) {

.O '

4. DOSE CALCULATIONS-CONSISTENT WITH METHODOLOGY IN REGULATORY GUIDE 1

1.109(DRAFTREGULATORYGUIDE1.AA)

,

,

j 5. EFFLUENT RELEASE DATA- [

| A. EXCLUDE FIRST YEAR OF OPERATION '

,

B. TABULATE BY EFFLUENT RELEASE POINT, MONTH, MODE OF OPERATION
.;

(E.G.,FULLPOWEROPERATION, REFUELING, SHUTDOWN)
!

'

t

1 ,

6. COST-BENEFITANALYSIS(IFUSED)-CONSISTENTWITHMETHODOLOGYIN |

REGULATORY GUIDE 1.110 (DRAFT REGULATORY GUIDE 1.FF) ;

.
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i Item 1
,

Provide an evaluation showing capability to meet Section II.A,
B, C and D.i

,

Response :
,

A summation showing the capability of the Hope Creek Generating
| Station ability to meet 10CFR50 Appendix I, section II A II B. II C,

and II D is provided in table 1.1.
P

Supprting information and an explanation of the values are
given as responses to questions 2,3,4 and 6 ,
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U TABI$1.1 ( ~'
SUMMARY SIIOWING TIIE HOPE CREEK GENERATING STATION'S

'

ABILITY TO MEET SECTION II. OF APPENDIX I

REGUIATORY LIMIT CALCUIATED EXPOSURE

SEC II.A LIQUID EFFLUENTS ('IDTAL BODY) 3 MREM / REACTOR 5.35E-2 mrem / reactor

(ANY ORGAN) 10 MREM /REAC'IOR 4.35E-1 mrem / reactor
!

SEC II.B.1 GASEOUS EFFLUENTS (AIR DOSE-GAMMA) 10 MRAD /REAC'IOR 9.30E-l mrad / reactor (3)
(AIR DOSE-BETA) 20 MRAD /REAC'IOR 6.25E-1 mrad / reactor (3)

OR

SEC II.B.2 GASEOUS EFFLUDITS (TOTAL BODY) 5 MREM /REAC'IOR 3.71E-2 mrem / reactor
I4I~

(SKIN) 15 MREM /REAC'IOR 5.74E-2 mrem / reactor

SEC II.C IODINE AND PARTICULATES (ANY ORGAN) 15 MREM /REAC'IDR 1.67E-1 mrem / reactor (5)
SEC II.D 50 MILE RADIUS (TOTAL BODY) $1000/ MAN-REM total }2.46 man-rem* "~" *

INTEGRATED POPULATION
EXPOSURE

(TI1YROID) $1000/ MAN-REM total
O)man-thyroid- 6.36 man-thyroid-rem

rem

(1) SEE PAGE 6.0 ,

(2) IIIGIIER QUANTITIES MAY BE PERMITTED IF ASSURED TIIAT DOSES TO ANY INDIVIDUAL IN AN
UNRESTRICTED AREA WILL BE LESS TIIAN TIIESE VALUES.

(3) EVALUATED AT SITE BOUNDARY OF 800 NETERS NORTH OF THE HOPE CREEK UNIT 2 REACTOR

BUILDING.

(4) EVALUATED AT IDCATION OF RESIDENCE 3.5 MILES ENE OF SITE. !

(5) EVALUATED A't LOCATION OF NEAREST MILK COW , 4.8 HILES UNE OF SITE.

IICGS TABLE 1.1

;
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Item 2

( ) Radioactive source term - consistent with the methodology in Regulatory 1,CC.

Response

Radioactive source terms were calculated using the BWR-CALE Code. This
is consistent with the recommendations of USNRC Regulatory Guide 1.112.

Source terms were calculated for four cases. These are as follows:

|. Case 1 Base Case - Table 2.1
Case 2 Base Case with Augment to include leakoff

collection for vr.1ves 2.5 inches and
larger - Table 2.2

Case 3 Base Case with Augment to include charcoal
and REPA Filters in potentially radioactive
areas of the Turbine Building Ventilation
system - Table 2.3

Case 4 Base Case with Augment to include both,

the leakoff collection system and charcoal and HEPA
filters in the Turbine Building (combina-

tion of Cases 2 and 3) .

A thorough discussion of these equipment deletions is provided in response
O to Item 6 (Cost Benefit) of this report.

'

i

i

O
HCCS 2.0
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(m HOP E C A E L K GE F.E AAT itsG ST AT I ON p 14 W A (9 9

THECAL POWEA LEVEL IMhil y 3440.00000 'v/ \'i .
'

PLANT CAPACITY FACTCR C.C0 - t

) TOTAL STEAM FLOW (10**6 th5/HAl 14.00000 ; CASE 1 j
,

MASS CT COOLANT Its AE ACTOF IM-L BI O.60000 -*'..
| CLEAN-UP DEMIN FLOwlMIL-LB5/HR) 0.13000 4

COf*O DEMIN REGLNEEATInts TIMEIDI 42.00000
,

FRAC FEEDhATER Tbku CCAD DEN!P. 1.00000
RADWASTE DILUT f lok (THCU GPM3 24.00000

LIWUID WASTE I tJPU T S
'

'

FRACTION FRACTION COLLECTION OECAY |

STREAM FLOW RATE OF PCA CISENAkGED TIME TIME DEC ON T AMitiA TI 0rd FACTORS
ICAL/DAYI (DAYS) (DAv$8 I C5 OTHERS

HIGh FUaITY HASTE 1.21E+05 0.090 0.0 0.148 0.1TT 1.00Ee02 1.00E+01 1.00E+02
lcm PudITY WA5TE 2.01E*04 0.0001 0.500 0.500 3.17T 1.00E+02 2. 00E * 00 1.OCE*02

'CHLMICAL mA$TES 5.04E+02 0.160 1.000 8.000 0.555 1.00E+02 1.00E*02 1.00E+02
kLbthtdAhi 50L5 1.00E+04 0.0 0.167 0.433 1.00Ee03 1.00C+04 1.00E * 04

6ASLOUS hA>TE IhPUT5
CL AF.0 SEAL SitAM FLOWITHOU-LB/H1 0.0
MAS $ OF STEAM IA PEACTCk(MI-LD) 0.02000
6LAf4D SEAL HOLD-UP TIML ihkSi 0.0
AIR-EJECTCA 0FF-GAS HOLD-UP(FRI 0.50000
Cued T A lhME NT BLDGIODINE EELEASE FRACTIUN 1.00000

PARTICUL ATE RI LEASE FRACTION 0.01000
TURBIht BUILDINGICDINE AELEASE FRACTInN I.00000

PAkTICULATL ht| EASE FAACTION 1.00000
EELEASL FPACT.-SPfCIAL DE5. FEATuats 1.90000

GLArdD SLAL VENT ICCINE PF 1.00000
AIR-LJECT0k UFF-GAS ICDIt*F PF 0.10000
AUXILLARY eLOG 10 CINE RELIASE FRACTION C.10330 *

PAETICULATE 6ELEASE FRACTICt4 0.0100J |
*

#A0,dASTE DLDG 10DItJE FLLEASE FRACTION 0.10000
P AR T ICUL AT E h[t t A SE FR AC TION 0.01000

|THLkE IS A CaeVOGErJIC DISTILLATICA CCLUMrd
100!NE AND Alt 4Ct4 DECONT AMIF.A TICN F ACTOR 10000.
KkVPIOr* DECCNT APIf4 AT IOts FACT 0F 4000. I
KRYPTON AND XEh0N HOLbuP TI tik (CAYSI 90.

*
.

..

.

|

,|
|

r |

TABLE 2.1 '

IICGS 1 of 5 '"' ~ |
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---.--- __.__.KR-83M _..n 1.100E-03 ___.....D.0 _ __ _.0.0 0.0 ..__ 0.0 _ __ 0.0 _. __1.0Et01 0.0_________ _.1.0E*01.._KR-D 5ti 1.13dF -a t 1.DEtD3 1.4EtDi a.0Etaa a.n nn 7.0EtDi O.n 4.br +c t
i

'

O _ .KR-65, __- _.6.000E-06___ ___0. 0
. 0.0 __ _ . ___ 0. 0 .u.0_ _. 0.0 _.__ 2.6Et02 __ .0.0 " ___. 2.6Et02 _

.t',

_ _ ER-87_. _. o . 6 00 E -03 . 1.0Et00 '2.6E*01_____ 3 0Et03. _ _0.0__.._... .0.0 ___ 5.6Et01 _ 0.0_ _...-_ ____ 8. set 31 _. _ _KR-88 6.600F-ci 1.0EADn 4.r.,f ta l 1.DE100 n.n o.n 6.3 E t.01 0.0 1.2E+02O _ .KR-89
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Item 3

() Meteorology / hydrology - consistent with methodology in
Regulatory Guid'e 1.111 and 1.113 (Draf t Regulatory
Guides 1.DD and 1.EE).

Response

The meteorological and hydrological models used in this
evaluation differ somewhat from those recommended by
Regulatory Guide (R.G.) 1.111 and 1.113

An explanation of the methodology used in develo' ping X/Q's
and D/Q's was provided in response to questions in the
Enclosure 2 submittal (NRC February 19 letter). Further-
more, it is stated in Section C of R.G. 1.111 "Models
proposed by the applicant and accepted by the NRC Staff
will be used by the staff in determining Environmental
Technical Specifications."

The hydrology model was based upon Regulatory Guide 1.EE
since Regulatory Guide 1.113 was not available at the time
calculations were performed .

O
.
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Item 4
o, e,

<'} Dose calculations consistent with methodology in Regulatory
Guide 1.109 (Draft Regulatory Guide 1.AA.x

Response

A minor variation of the GASPAR dose code, as explained below, was used
to calculate doses from gaseous effluents. Calculational models used to
calculate doses from gaseous effluents conforms to those referenced in
Regulatory Guide' 1.109. Site specific data was used as recommended by
the guide. Tc obtain more realistic doses, noble gases were corrected
for decay during transit. Each isotope's respective half life was used
instead of applying a single conservative half life. For the vegetation
pathway, 54 days was used'for the average decay time after harvest.
The source terms for the dose calculations were generated by the GALE code.

In order to demonstrate the impact of the entire station the computer
printout sheets are based upon a two unit site. This was done by simply
using the multiplier factor of two which is provided as part of the
GALE code. Any value produced in the computer printout sheets is actually
based upon the source term which would be produced by two units. However
any value referenced in this report, other than the computer printout
sheets, was adjusted to raflect a single unit contribution to the
radiation dose in the environs.

RESULTS OF THE COMPUTER CALCULATIONS

I. Liquid Effluents - Aquatic' Dose
The total body dose to an individual was calculated to be 5.35E-2 mrem /yr
to an adult (The adult is the critical age group for liquid effluents).
This value is well below the 10CFR50'11mit'of 3 mrem / year / unit to the total
body of any individual. Contributions to the dose from fish, invertebrate
ingestion, shoreline buildup, swimming and boating were included in the
calculations. The relative contributions of the different pathways are
tabulated end presented in this report. The two units shall share common
discharge pipes. The dilution flow of 24,000 GPM is a minimun value

.

which is independent of the number of units in operation. Since the
computer printout sheets are based upon a two unit site, it is necessary
to divide the values presented in the computer printout sheets by a
factor of two to reflect a single unit contribution to the radiation
dose in the environs.

The maximun organ dose is calculated to be 4.35E-1( ) mrem / year to the
bones of an adult. The calculated dose is well below the 10 mrem / year / reactor
to any organ specified in Appendix I to 10CFR50.

II. Gaseous Effluents - Air Dose
The air dose calculated at the nearest land site boundary of 800 meters
North of the Hope Creek Unit No. 2 Reactor Building is 9.30E-1 mrad / year /
reactor (gamma rays) and 6.25E-1 mrad / year / reactor (beta rays). These
values are well below the respective Appendix I limits of 10 mrad / year / reactor
(gamma rays) and 20 mrad /yr/ reactor (beta rays). Doses indicated in the

() computer printouts should be divided by two to relect a single unit
source term.

1. See table 4.9e
,

HCGS 4.1
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Caseous Effluents - Individual

O In calculating the maximum expected exposures to an individual
both nearby residences and nearby dairy farms were considered.

Table 4.1 is a tabulation of the total body exposures to different
age group categories at the two locations.

Table 4.2 is a tabulation of the total body exposures to different
age group categories at the closest dairy farm located within five
miles of the site.

The maximum calculated total body dose to an individual is 3.71E-2
mrem / year / reactor to a child at the residence 3.5 miles ENE of the
site. This is well below the 5 mrem / year / reactor total body dose
in Appendix I.

Table 4.3 and 4.4 present similar tabulations for the skin dose
at the locations of nearby residences and dairy farms, respectively.
The maximum calculated skia dose to an individual is 5.74E-2 mrem /
year / reactor to a child at the residence 3.5 miles ENE of the site.
This is well below the 15 mrem / year / reactor skin dose in Appendix
I.

Iodine and Particulates - Individual

If it is c.onservatively assumed that the calculated doses to an
individual (any organ) are only due to iodines and particulates,O then the computer dose tabulations at the nearby residences and
dairy farms may be referred to in order to demonstrate compliance
with the 15 mrem / year / reactor limit of Appendix I.

_ Based on the tabulation of. doses to the various organs, the
thyroid- 1s the mos.t_ critical . Tables 4.S and 4.6 tabulates . s.

the thyroid exposures at the nearby residences and dairy farms,
respectively. As tabulated in these tables, the maximum thyroid
dose is .l.67E-1 mrem / year / reactor (at dairy farm 4.8 miles NNE) to
an infant. This is well below the 15 mrem / year / reactor value set
forth in Appendix I.

|

|

[

|
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TABLE 4.1

.

Total Body DOSE (mrem /yr/ unit) at Nearby Residences

(/
LOCATION: 3.5 miles ENE ,

.

... .

ADULT TEENAGER CHILD INFANT

PLUME 2.13E-2 2.13E-2 2.13E-2 2.13E-2
GRO M 5.05E-4 5.05E-4 5.05E-4 5. 05E- 4

E ETABLES 2.24E-3 3.28E-3 7.75E-3 (b)
MEAT 1.21E-3 9.30E-4 1.75E-3 (b)
MILK (cow) 1.44E-3 2.39E-3 (5.75E-3) 1.21E-2
MILK (goat) a a a a

INEALATION 9.35E-5 5.85E-5 6.60E-5 7.70E-5

TOTAL 2.68E-2 2.85E-2 ( 3.71E-2 3.40E-2
_.

.

_
. . . . . - . - . -

O
i

; a) No goat milk at this location
b) Not considered a feasible pathway for this age catagory

|
,

.

I

1

|O
~

.

' HCGS
TABLE 4.1
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TABLE 4.2

T6tal Body DOSE (mrem /yr/ unit) at Nearby Dairy Farms

.

LOCATION: 4.8 miles NNE

.

ADULT TEENAGER CHILD INFANT

9.30E-3 9.30E-3 9.30E-3 9.30E-3
"

2.78E-4 2.78E-4 2.78E-4 2.78E-4
'

1.15E-3 .169E-3 3.98E-3 (b)
MEAT 6.15E-4 4.78E-4 8.95E-4 (b)

(cow) 7.40E-4 1.23E-3 2.96E-3 6.208-3
MILK (goat) (,) (,) (,) (,)
U N TION 4.82E-5 3.02E-5 3.41E-5 3.97E-5

ME 1.21E-2 1.30E-2 2'; 1.58E-2

O
LOCATION: 5.0 miles W .

.

.

AD'JLT TEENAGER CHILD INFANT

EE 7.10E-3 7.10E-3 7.10E-3 7.10E-3
,

|
GROUND 1.55E-4 1.55E-4 1.55E-4 1.55E-4
VEGETABLES 9.30E-4 1.37E-3 3.24E-3 (b)
MEAT 5.05E-4 3.91E-4 7.30E-4 (b)
MILK (cow) 5.95E-4 9.90E-4 2.39E-3 5.00E-3i

MILK (goat) (a) (a) (a) (a)
INHALATION 3.88E-5 2.42E-5 2.71E-5 3.14E-5

TOTAL 9.32E-3 1.00E-2 1.36E-2 1.23E-2

a) No milk animals of this type at this location
! b) Not considered a feasible pathway for this age catagory

I
.

'HCGS TABLE 4.2
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TABLE 4.3

Skin DOSE (inrem/yr/ unit) at Nearby Residence

.

LOCATION: 3.50 miles ENE

ADULT TEENAGER CHILD INFANT

4.20E-2 4.20E-2 4.20E-2 4.20E-2
GROWD 5.90E-4 5.90E-4 5.90E-4 5.90E-4
*iEGETABLES 2.14E-3 3.18E-3 7.60E-4 (b)
N 1.20E-3 - 9.25E-4 1.74E-3 (b)
MILK (cow) 1.35E-3 2.25E-3 5.50E-3 1.16E-2 -

MILK (goat) (a) (a) (a) (a)
INHALATION 7.65E-5 4.23E-5 4.29E-5 4.56E-5

TN 4.73E-2 4.89E-2 5.74E-2 5.42E-2 .

.

_ . . -

O
s

a) No milk animals of this type at this location
b) Not considered a feasible pathway for this age catagory

O
'

.

NCGS TABLE 4.3 '

\

_ . . . . . , - , - , _ , , .
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TABLE 4.4<3
I )

Skin DOSE (mrem /yr/ unit) at Nearby Dairy Farms

LOCATION: 4.8 miles NNE
.

ADULT TEENAGER CHILD INFANT

1.86E-2 1.86E-2 1.86E-2 1.86E-2

3.28E-4 3.28E-4 3.28E-4 3.28E-4

1.10E-4 1.63E-3 3.90E-3 (b)
6.15E-4 4.75E-4 8.90E-4 (b)

M (cow) 6.90E-4 1.16E-3 2.81E-3 5.95E-3
" (E "E) (a) (a) (a) (a)
INHALATION 3.92E-5 2.17E-5 2.20E-5 2.34E-5

TOTE 2.14E-2 2.22E-2 2.65E-2 2.49E-2

.

O
LOCATION: 5.0 miles W i

.

ADULT TEENAGER CHILD INFANT

PN 1.43E-2 1.43E-2 1.43E-2 1.43E-2
GROUND 1.82E-4 1.82E-4 1.82E-4 1.82E-4
VEGETABLES 8.95E-4 1.33E-3 3.19E-3 (b)
# 5.00E-4 3.89E-4 7.30E-4 (b)
MILK (cow) 5.65E-4 9.45E-4 2.31E-3 4.87E-3
MILK (goat) (,) (3) (,) (3),

.

INHA1ATION 3.21E-5 1.78E-5 1.80E-5 1.92E-5

TOTAL 1.64E-2 1.71E-2 2.07E-2 1.93E-2

' a) No milk animals of this type at this location
b) Not considered a feasible pathway for this age catagory

.

HCGS TABLE 4.4

- , _ . _ _ - . _ _ _ - - - - _ .__ _ _ . , _ _-
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TABLE 4.5

Thyroid DOSE (mrem /yr/ unit) at Nearest. Residence

.

LOCATION: 3.5 miles ETE *

.

ADULT TEENAGER CHILD INFANT

PLUME 2.13E-2 2.13E-2 2.13E-2 2.13E-2
GROWD 5.05E-4 5.05E-4 5.05E-4 5.05E-4
VEGETABLES 2.67E-2 2.28E-2 3.78E-2 (b)
MEAT 2.43E-3 1.78E-3 3.02E-3 (b) .

MILK (cow) 3.65E-2 5.05E-2 1.11E-1 2.66E-1
MILK (goat) (a) (a) (a) (a)
INHALATION 1.03E-2 8.80E-3 1.' 22E-2 2.09E-2

..

TOTAL 9.76E-2 1.10E-1 1.85E-1 ('3.08E-1 3
-. .

,

O
,

a) No milk animals of this type at this location
b) Not considered a feasible pathway for this age catagory

(

.

.

O
.

.

HCGS TAB 1E 4.5
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TABLE 4.6

(''j Thyroid DOSE (mrem /yr/ unit) at Nearby Dairy Farmsh

(
.

LOCATION: 4.8 miles NNE
.

ADULT TEENAGER CHILD INFANT

PLUME 9.30E-3 9.30E-3 9.30E-3' 9.30E-3
GROUND '2.78E-4 2.78E-4 2.78E-4- .2.78E-4
VEGETABLES 1.47E-2 1.25E-2 2.06E-2 (b)
# 1.30E-2 9.45E-4 1.60E-3 (b) -

MILK (cow) 2.01E-2 3.04E-2 6.10E-2 1.47E-1
MILK (goat) (,) (,) (,) (a)
INHALATION 5.35E-3 4.61E-3 6.'35E-3 1.09E-2

TOTAL 5.10E-2 5.80E-2 9.91E-2 ('1.67E-1
.

CATION: 5.0 miles W
l

'

ADULT TEENAGER CHILD INFANT

PLUME 7.10E-3 7.10E-3 1.10E-3 7.10E-3
GROUND 1.55E-4 1.55E-4 1.55E-4 1.55E-4
VEGETABLES 8.45E-3 7.35E-3 1.25E-2 (b)
MEAT 8.80E-4 6.50E-4 1.13E-3 (b)
MILK (cow) 1.14E-2 1.72E-2 3.47E-2 8.30E-2
MILK (goat) (a) (a) (a) (a).

-
INHALATION 4.03E-3 3.47E-3 4.79E-3 8.20E-3

TOTAL 3.20E-2 3.59E-2~ 6.03E-2 9.85E-2

.

r
a) No milk animals of this type at this location
b) Not considered a feasfble pathway for this age catagory

,

.

HCGS TABLE 4.6 ,

-
-
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. . POPULAh 4 Ar.D lt40lVI UAL DOSE C ALCULATl_0t4} FOA l'40Pf._ CREEK CE Q TING STAllOtl__
" ~ ~ ' -

h_ SPECIAL tbCAT10t4 8 i GAIRY l-ARM c1
AT 4.00 MILE S 2

\ A t4AU A L utTA AIR OCSE = 2.19E-02 Mit ts4 ADS _ _ _ _

ANNUAL GAMMA AI4 OOSE = 2.auE-02 MILLRADS

PATHb.Ar T. BODY GI-TRACT Bot.E L IVE et K10t45Y THYROID LUNG SKite
'

= -, =- - - , - - - - _ _ . . , = _ -, - - - .---- _-,----------, ,-_ ___-,

PLUEt i 1.ubE-02 l 1.86E-02 | 1 86F-02 | 1.est-02 | 1.86E-02 1 1.66E-u2 1 1.80E-02 1
3. 720-02 I

--- ------,-----_----,---- -----,- --------,
___---.--,-------- -,__ ---_ --,_-- ------,---- -----,' 5.56E-04 1 5.56E-04 | 5.56E-04 1 6.55E-04 |s

clauhu ! 5.56E-04 1 5.56E-04 | 5.56E,04 | 5.56E-04 l- ----,,--- ------,----------,- --------,--
---, _ - , - - ---,- --------,---- .

vtoEr i i i i i i l 1 |

A L U L__T | 2.30E-03 1 2.32E-03 1 1. cot-02 1 2.33F-03 1 2.3eE-03 | 2.93E-02 1 2.20F-03 1 2.19F-03 1 r
---,----------,------ ---+----------,---- -----,---------->

-- ,-- -- __,- -__

L 3. 3 7E-0 3 . ,| . 3. 70E-O L,L }. 41 E_-0 3_ j J .6 4 E_-6 3 . ,1 .2.MJ E-0 2_1. 3, 2 o E-0 ) L3. 2 5E-01. |
_ _ . _ .

-- _ -,-

_..
Yttre 1 3.37E-03" ._ ---,- --------,- _ _. _ --,

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

| J.12|E-02_IJ ,00E-0.5 | . 7. 79F -O'l_ |
l_7.8eE-03. I _8.d5E-QL,L8.0}t-QLL 2,13E-93

,
. _ . .

LH1Lu l.l.96E-03
=- - , _ _ - , - _ -, -----,- --------,

- - - . .---, --,

NLA1 1 I i 1 I I I I I
*

'iOULT I 1.2JE-03 | 1.2SE-03 1 5.96E-03,i 1.24E-03 | 1.2 3 f -01 1 2.59E-03 1 1.23E-03 1 1.23E-03 1
. -, -----,_ - .,--- _ = - - - , _ , -,----------,---- --,- --------,

TLf N | 9.56E-04 1 9.60E-04 1 9.43E-04 8 9.59E-04 1 7.30E-04 | 1. 89E-0 3 | 9.51E-04 1 9.50E-04 1
, - --,-. --, - _-,- -_,

_
, _.

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

) CHILD 1 1.79E-03'l"1.79E-O'3- l ' 1.' 7d E-0 3~| 1.79E-03 1 4.60E-04 1 3.20E-03 1 1.78E-03 | 1.78E-03 |- - - - - - - ,

_ - , - - - - - - - - - - , - - -
- - , - - - - - - - - - - , - - - - - - - - - , - =- ----,------- --,---- -----,-=

Co SALA i~~ l i 1 | 1 l | I-----

= ,- --------,LI . 5 5E.-0 3 , $ 1. 6 0 E -0 3 ,L4. 02 E-0 2_ j j. 3 8E-0 3 ,( _1. 30F .03._|
. , _ _ _ _ _ _ _ _ . _ _ _ _ _ _ .
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__ ---- ----,------- --,---=-

-_ _------,------_---,---- -----+---- - ---,l| _2. 3 2E-0 3 L@. 31 E-03_- - = , - -----__ .L ,2. 0 7 E - 0 3 _| _6. 0 8 E-0 2_
_ , . . _ _ _ , _ _ _ , .
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,.

----_----, -_- --,- - - - - -
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- - - , --- , - _ - - ,-- _
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, , \POPOLAT AND INDIVIDUAL DOSE C ALCULATIONS FOR HOPE CREEK GE_
J yGJT A TION ,

le

SPECIAL LOCATI0f4 d 2 DAIRY FARM 42 I

AT 5.00 MIL ES 13 1
1

-_q
Af.NUAL DETA AIR DOSE = 1.72E-02 MILLRADS |

ANNUAL GAMMA AIR DOSE = 2 14E-02 MILLRA05

PATHdAY T.dODY GI-TRACT dOAE LIVER K1DNEY TitVROIO LONG SKIN i
.

'

_- - - - , --, - - , -- _-,- -=_. -_.---- __,__ - - - - _ _ ,
'

-,-- -,___

PLud |~1.42t-02 | 1.42E-02 1 1.42E-02 | 1 42t-02 1 1.42E-02 1 1 42E-02 1 1 44E-02 1 2.85E-02 |~

_ , _ _ .- - - -, - +- -, ,__ +- -_,__ __, . ,-- _ - ,

~ c auho i 3 09E-04 1 3.09E-04 1 3.090-04 I 3.09E-04 ~l 3.09E-04 1 3 09E-04 | 3.09E-04 1 3.64E-0 0 -~

'

-_-_-- ---------,
-,---_-_--_-,_ -__---_-,____---_-,__-___ -_-,.

vtcLT I l I l i l i i i J__-__-- -,-----_- _-,_ _ _-

Abuti i 1.ase-03 1 1.37E-03 I a.57E-03 1 1 370-03 1 1.89E-05 | 1.69E-02 | 1.80E-03 | 1.7 7 -03 1
- ,_ - --_-_,__--_ _ _-_,--. -- -s-- - , ,__ -__.-._ - --- , _-_, ,

- -_ _ ,----_ _- _-,. 2. 7 3 E-0 3_ | J . 8 8 E- 0 3..,L 2. 7 5 L -0 3. ,l _2.131;- 0 3- - =---,L t. 47 E-0 2J,-. J.67E-0 3 L, 2,6cc -03_1
_. ,

1 2.732-03 l
__

TLth _--_---_-_ -------_- -- __ --->-_-_---__-,--__-_-_- _---___-_- _- _

l_2.50E 02 J _6,39E-03_|,6,36E-03_j . _ , _1.72E-03
,

6. 4 3E-0 3. ,l_6.920- 0 3_ | ._6. $10 -03_ |1,
-,--_- -,--_-__ -__, __----, __ _,cHILO. | 6.48E-03 - -__-__----,___-_-,

MEAT __| | | | | 1 | | |

Abutt i A.01E-0 3 1 1.02E-0 3 i S.8dE-03 1 1.01L-03 1 1.01E-03 1 1.76E-03 1 1 00E-03 | 1.00E-03 i
, _ , ,----____-,--- -_ ---,=- - = _ - , - - - - - - - - _ _ . - _ - _ - _ - - _ _ , - - - - - - - - - - , _ _ - - - -__, ,

-

_

Ttta I 7. alt-04 l'7.a4E-04 1 7.714-04 1 7.83E-04 I 5.96E-04 1 1.30E-03 1 7.79E-04 1 T.70E-04 I
., -, - - - = , . - = - , -=_-,_ . . --, -_,-__---_-_-,----___---,

LHILD i 1.46E-03 1 1.46E-03 1 1.45E-03 | 1.47E-03 1 3.76E-04 | 2.25E-03 1 1.46E-03 1 1.46E-03 |
, - , -, -, , .--,_-_-- __. - - , _ _ - - - - - - , . ----,

t i i i i I i i i
~~~ cow MILK

1 1.19E-0 3 ,|.1.16E-0 3, l .5. 39E-03 , L I .22 E -0 3_ |_1.2 5f-0 3. ,1 2,2 7 E-02.. l _l,13E .0 ) _ l 1, 8 )E,-0 ).,l .
_ _ _ . _ ._;

__ _
ADUL1

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

tun 1 1.sdE-03 1 1.92E--0 3_ | ,1.95L -03, L 2 05E-03_] _1.62f -0 3 L3. 44 E-02_) _1,8 9E-0 3 | _1,8 9E- 0L t..__ .

_,_.:_______._. ,_ __

--,

_ - - . - _-__ ,______-___.- - - - , _ _ _ _ _ _ _ _ , - _ - - _ _ _ _ - - , - _ - - - _ - - - - , _ _ - _ - _ _ _ - , _ _ _ _ _ _ - _ - ,

CHILb i 4.110-03 | 4.6 3E-01 1 4.810-03 | 4.88E-05-| 1.140-05 | 6.91E-02 1 4.620-03 1 4.6tF-03 |
- .. - -_--, =, - _ -- _,_ ---__---, =. -, -___, _--,__- ,

2 _ _.
| _1.34E .0 3 j. l.66E-01_j _?. 76E _0) .| _9. 74E-03 ,1I 1.0JE-02 ,I 9. 77E-03_ | _1.02E-02, | 1.04E-0 2-,__-_ _-_ ., _ , - _ _ ,_ ____IhFAnT

.

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

N NI ! . ! , ......|_.___ .____!._.,. _ _l_____..-.._.l.,_ _...._. |_ -..._ ) __I __

Acuti i 1.41E-03 1 1.28E-03 | 5.00E-03 1 1.55E-03 1 1.65E-03 1 7.96E-02 1 1.21E-03 1 1.20E-03 1
-, .., =-_----,__. -__ _ _ , _ _ _----,, --- .,-_ _ - , _ _ _ ,

Iit h 1 2.2dL-03 1 2.06E-u3 1 2.32e-01 1 2.56L-03 1 2.130-03 1 1.20E-01 1 1.96E-03 | 1.96L-03 1
,_--_ _-__-,---___-_--, -__.-___ - ---u _-_-__-_, _ _ -_- ,- _ __ - - ,

--__----, ------
~'

CHILU i 5. 3 2 E-0 3 ' l ' 4. 80E-0 3' 'l"' 5.'70E-03 1 5.7tE-03 1 1.7tE-03 | 2.40E-01 1 4.75E-03 1 4.72E-03 |
- - - -__,__.--__--_,---_--,-__,---__--_-_,-______--,-_-___--y__--_--_y______,-f_-,- _,__-p _ ,___

-

,

1 1.700-03 4 5.7TE-01-l 9.99E-03 | 9.91E-03 1ltJ Ahi 1 1.10E-02 1 1.00E-02 1 1.21E-02 1 1.24E-02
.- --,_ -,_- _--- --- ,__ -- --,---_- _ _-,_--- --__, -___ -_...

IwAL i i ! l i i i 1 |

- ___.--_-------,_______---,-_---- --_,-_--_-__--,L6.42E.0$_l
_ _ _ _ ,

| 1. C2 E -0,4 _ | 1. 2 0E-0 4 ,1 8. 05 E_-0 3 _| _7. 9 2F -0 5
s. 76E-05 ,1 7. 9 7E-05_ l . 2.17E-05ALuLT 1 _ - - - __--,

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

| _8.35 E-05 .1 6.9 3 E-03. ,| 5.13E-05 . l . 3.5 5E-05 ] __
__

TELA I 4.53E-05 | 4.68E-05_|_1.970-05_| 7. 02 f. -0 5
-___,--__ _--__, _ _ , __ -,

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

01Lu | 5.42L-05 1 4.29E-05 1 3.0bE-05 1 7.27E-05 1 4.42E-05 | 9.59E-03 1 5.10F-05 l 3.60F-05 |
- ,- - , , . -----, - - - - , - - ,_ ___,_ _--,

5_ M L X-05_1_b e 3 E -OLl
._ -.,L.4. 5_4 E _05_1._9. M -OLl_3,1 ) E - Q1_j_J d 4f.-0 L,_.6,3IarAni 1 E-----__--, o.28E-05..,I_4.3c -0 _--___---- --__--__-- -- _ _-_,__-_-- __- _-__-----, __ _,

_______--- ___

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

.e s

.

p+- .-e-+.. .e... , ...
. _ , , , , , ,_ , ,

, , _,
,,

,, , ,
, _ _

_
|

.'n- -- 6 e7 %m. oe-ee _ _. m _myw w .y p_.,w w,
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- --
~~

.

.
_ _ . _ _ _ . _ _ . - . . . . _ _ _ i A

-
3 ,

POPOLATM At40 It491VIDU AL 00$E _C ALCUL AJl_Orj5 FOR _ HQPE _CRE_EK_9 jll3G_$1ATJQN V-. *
<

SPECIAL LOCATION 8 3 VEG PLOT,e1
AT 4.40 MILES 16 I

i

t. ret.U A L St.TA AIR COSE = 3.72E-02 MILL 93.05 _
. _ _ _ _ _ _ , . _ , _ _ _ . j

'

AhreUAL GAMMA AIR DGSE = 4.850-02 NILLRADS

P AT Het.y T.800Y GI-TPACT SONE LIVLR KIDNEY THYROID LUNG SKIN
--__--,

-.- -___--__,--_. ---,_ - - _ _ , = -- --,_-__-_--__,_-_-- _ _-,_-----_--_,--

etuME | 3.22E-02 | 3.22E-02 1 3.22E-02 1 3 22E-02 1 3.22L-02 1 3.22E-02 | 3.26E-02 1 6.40E-02 |
_

__-,_-_-___ __,_-_ __---_,_-_- _ ____,
, _ - --, - - , _ - . .

,-----___--,_-=

Ghuuno I v. ore-04 1 9.07E-04 1 9.01E-04 1 9.0TE-04 8 9.0TE-04 1 9.07E-0% | 9.07F-04 | 1.07E-03 i
= , - -, - , - - - , -, _-___,-________,--_ - ,_- - , . .

vtGET I I I I I I I i 1
-

A00LT [ 1.7dE-03 1 3.81E-03 | 1. T4 E -02 1 3.63E-03 1 3.n7E-01 1 4.76E-02 1 3. 6 t E-0 3 1 3.60F-03 1'

-_, _ _ _ _ _ _ , _ - - - - - _ -,__ -.- _,- __, ___,___ - -, ,

,. - _-_
_ ,1 6.0a E-0 3_L5.6 t E-0 3 ,L4. 3 4 g .-0]_ | _4. 0_7E _0_ 2_ L5. 3 t E_-0 3_ l _5. 3 5E -0 3._|

_ _ _ ,

1 5.54E-03. ,|_5.54E 03 , ,__ - -, _. ,- - , ;
) . . . . TEL4

Culto 4.1.31E-02 1.1.30E-02 |.1.45E _02j _1.32E-02j ,3.50E-03 f . 6. 72E-0 2_ l 1.28E-02_J,_. l . 28E-02_l
,- -

-___,_ ________,__________,___ __---_,_-________,__________,___ _. __ _ - - ,

y _. _,_____--,__

M t A T ___1 I i i I I l i I

Abuti i 2.030-05 4 2.c5E-03 | 9.80E-03 1 2.03L-0 3 1 2.03E-03 1 4.24E-03,1 2.02E-03 1 2.01E-03 1
_ - -__--,__--_---__,_-_-_____-,__ ---_--_, ., - , = - - _____,- _____-,--_-_---__,

*
; _

Ttta I 1.5tE-03 4 1.58E-03 1 1.55E-03 1 1.58E-03 1 1 20E-03 1 3.09E-03 |
1. 56 t- 0 3 | 1.56E-03 1.

---- _ ,___ __---_,-__--____-,___-_ _ _-,___-- -- - - - ,- - _-,_-_ -____-,-_ ______-,
- 'CHItu I 2.94E-03'l'2.94E-03~ l'2.930-03 | 2.95t-03 1 7.57t-0 , | 5.24E-03 1 2.93E-03 | 2.93E-03 1

- -,_
-

__,______-__-,____-___ -s _-__-_---, ___._-__-,
_-

-,- - - ,- _- - , - _ _ -____,_____

| 6 | | |
|Ccw ntLCl | 1

| ,2. 54f -0 3 .1 2. 6 3E-0 3 . | .6. 55E-0 2 | _2. 2 7E-0 3 | _ 2 2 7 E-03 J _ ._ .__ _ _ _ _ , _

| 1.09E-02I .:.4 3E-03 1 2. 34E-03' AUuLT -----__-,_-_-_--_ -,-_---_-__-,-___-_----,-__-----_-,-___--_ _-,-_---_- _-,--__ ---_-,
| 3. 89E-0 3 . ,|. 4.0 3E-03_ ,| 4.25E-0 3_L3.40E-0 3j _9. 92 E -02_| ,3,81E-0 3 ,l_ 3. 79E-O L,l

-

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

1Et:4 I 04E-03
.

. - = _ - , _ ==,-_-- _--_-,---___--__, -____----

CHitu i 9.73E-03 | 9.32E-03 | 9.92E-03 | 1. 0M -0 2 1 2.80F-On i t.99E-01 1 9.27E-0) I 9.25F-03 I
., _ _ - _ _ _ - - - , _ . _-

=_

- , _ _ _ _ - = _ , _ _ - , - - - _ . - ----, _ _ _ - - , _ _ -,
,__--

2.11E-0 2 L 2.15E -0 2_l . 2. 80E-0 5. ,L4. 7 7E-01_L L. 9 6E-02_ | _1.96F- . 2._|
-, , 0 _._ _ __.__, .__,_ ._,_____

,

ItJ AI.T I 2.OsE-02 | 1.96E-02j
-__---___- ___ - - - , _ _ _ __ , -,

_-_ _.--________,_____-_-__,-_____--__,----_____-,I
buATMILK i i

_
_ .l _ _ I | . _ . _I _ _ _ _ . _._ L _ _ _j

Auuti ! 3.04E-03 1 2.64E-03 1 1.15E-02 1 3.44E-0 3 l 3.74E-03 | 2.32E-01 1 2.44E-03 1 2.40E-03 |
4

_______. ___--- -, _ _ _ _, -, =, - - - - , __ - _,-_-- -, _,

TG t4 1 4.8K-03 1 4.24E-03 1 5.12i-03 4 5.700-03 [ 4.83E-03 1 3. 51 E-01 1 4.00E-03 1 3.93L-03 1
_,- - _ _ _ _ _ _ _ , _ _ - _ _ _ - - _ _ , - - - - - - - _ _ . - _ _ _ _ _-__-__-__.--_----___.-___--____,___--_--__, ____-___-,~ -

1 ~ l 67 99E'-M1'T 9.5 IE-03 | 9.40E-03 1-,---_______', __-_-__"_,__--__-02'l 3.90E 03 ~003 i 1.25E!02 I 1.~2 50
~

CHILo i 1.12t-02''l 9.72t ____,____,---___-_-_,__________, _ ___-___,-_

IfJAaT I 2.31E-02 1 2.02E-02 1 2.65E-02 1 2.72t-02 4 3.90 L-0 3 1 1.66E,00 1 2.01E-02 | 1.990-02 l
__--_, - _ . ---

____, , - _ _ _ ___,_ - , _ _ _ _ _ - = - - _ _ , . _ _ - _ _ , _ _ - _,___ --,-___ - _ - - ,

I I I || 1 i
f r.H A L 1 I i .

-_, 2.17L-04_ _ -_ , _ _ = _ - - - - ,L t . 76 E--o __ -_______,_____-_-04-_-,L
t . 29 E- .04_ i _ _ __ __..

1 | 2.50E-04 2 ; i.73E
AudLI i 1. 58 E- 04 1.1.64E-04 1 4.8tE-05 -_----____,

- -,- _ , _ - - '

1,1.18E 04_,l . 7.12F-05.J _-- -__,

I 9.92E-05_ I 9.66E_-05 j ,_4 3 } E--051, 1.50E-04_ Lt . 75 E_-04 ,| 1. 51_E _021t t ra
_. _, , _,_ _

._-,_ .__-_ -____-_,----_-___,__-_--____,

Ch1Lo i 1.12E-04 I 8.76E-05 1 6.72t-05 | 1.542-04 4 9.24E-95 1 2.095-02 1 1.16E-04 1 7.22F-05 |
_

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

,
-_ - __-_,___- ___--,-- -___--_,_ 5 |

- --__ _ _ , _ - _ _---_ L t . '@E -04 j . 7. 6 a E -01 3.5dE-02_ _ _ _1 w At41 1 1.30E-04 l.8.86E-05j 9.9FE-05 L 2.13E -04 _ L6. 50E -05 --____-_--,__-_____-_,_
. __ -_ ---__--_-_,_-___--_-_.-

- - ,_-___=- -,

_
-

w--9=wa_me e=m _. w.my-i= map =_u-a.m-- . .

w

._ . _ _ __ _ _ . _ _ _ _ _ _ _ _ . . . _ _ _ ._.
__ Table 4.8 , . _ _ _ _ . _ _ _ . _ _ _ _ . _ _ _ . . . _ _ _ _ _ _ _ _ _HCGS .,
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CASE 1
~- - - - . - - - . ,*

* _ _ _ _ _ .._____ ___ ___. -.- . _ _ _ - _ . _ _ - - - . -

PGPULA AND I h0 ! V I DU '.L DOSE C ALCULATIONS FOR HOPE CP R 1_0E TJ PN_ $ T A T10ti' '

SPtCIAL LOCATioti 8 * HC FEt!CE POST
AT 0.50 MILES 1

1.25E*00 MILLHADS ~ANAUAL 6 TA AIR DOSE =

At4AUAL GAMMA AIR DOSE = 1.8SE*00 MILLRADS

_ _ _ _ PATHWAY T.60DY''~~ GI--TR AC T BONE LIVER KIDt4EY THYROIO LUNG SKIN.

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

PLTML i 1.24t+00 1 1.24E*00 1 1.24t+00 | 1.24E*00 1 1.24E+00 | 1.24E+00 | 1.2$E+03 | 2.30E+00 1
-+----------+- - - - - - + - - - - - - - - + - - - - - - - - + - - - - - -+

.

. , __-+ _ .-,

1 4.13E-02 }_-_
.

-

8 4.13E-02 ] 4.13E -02 'l 4.13E-02 l 4.13E-02 1 4.13E-02 1 4.86E-02 1_ --
4.13E-02

__-

LRuut40 p ___--- - _----,
-_ --- -,- --- ----,- --, , ,_ ---,----- _---,-

VECtt i i i i i i i i ! ;

AUULT j 9.96E-02 | 1.01E-01 1 4.54E-01 1 1.02E-01 1 1.04E-01 1 2.1tE+00 1 9.18E-02 1 9.13F-02 1 <
_

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

1Ein i 1.44E-01 | 1.44E-01_l 1.74E-01_|_1.4HE-01_|_1.14E-31 $ 1.75E+00j 1. 3 6E-01. L t . 36E _0 } _J _

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

3. 32E-01_| _4.10E .01_L 3.4 3E -Ol _j 9.14E-0 2 . ,| . 2. 8 0E * 00_[ _3,7 6E-O l_lj ,7 5[-0 l _j__
Cultb I J.36E-01 | ---------_.-_--------,----------,---_-,_--_ _---_.---_----__,= ------,- ---------_ --,

MtAT [ t i I I I I I I

Aouti I 5.18E-02 1 5.26E-02 1 2.49E-01 1 5.20E-02 1 5.10E-02 | 1.52E-01 1 5.12E-02 1 5.11E-02 |
----- - -,-_-- --_ ,----- ----+----------s - _---- -,- --- ----,------ --- ----- - --+---- -----,

.

ILLtd i 4.00E-02 1 4.04E-02 1 3.96E-02 | 4.03C-02 1 3.06E-02 | 1.09E-01 l.3.97E-02 1 3.96E-02 |
----,----------,-- _ -_ ,----------,-------- -,----- ----,----------,------- --,-------_ _,

culto i 1.*vE-02 1 7.4eE-02 1 7.4aE-02 1 7 52E-02 1 1.9 3 E-0." | 1.79E-01 1 7.44E-02 1 7.44E-02 1
----, ,----------,-- -- w - -,-- ----,----------+_ - - - , - _ ,

cow MILK 1 1 1* 1 1 I I i i

6. 50E-02 J,-6.10E-02. ,l . 2. 00E-01_[ 6.99 E-0 2_|_7 42 E-0 2_|_2.94 E + 00. J _5. 7 9f-02_l 5 75E-02.]
_.__ _.__.

ADULT | 3
--- --- - = ---,-_ --- -,- --------,----------,----------,-------- -,- - _ - ,

,
T t t t4 | 1.08E-01 1 1. COE-01.1 ~ 1.13 E-Ol_ _1.1.17 E -01_i __9,5 7 [-0 2 |_4.44E+00_1 _9 69E-Q2 1. 9. 6 2E--QR .1 _ _ _ _ _ _ _ _ _ _ _ _

-,_ ,-- --_---,_ .---,-------- -,- --------, _-- ---, - __---_, _____ _ --,

CHILD | 2.s6E-01 | 2. 3 sE -ol i 2.70F-01 1 2.71E-on | 7.90E-0/ 1 8.8FE+00 1 2.36E-01 | 2.55F-01 1
- -------,---------,-_-------,----------, ._ __ --,_ --,------ ---, _- -,-- .-,

I M- A'4T | 5.36E-01 { 5.00E-01_l 5.F2E-01_| h.03E-Q1_|_7.50E-02 1.2 13E+01.l d.99E-Ol_1.4,96E-01._| _ _ _ . . . _ _ . _ _ _ .

. - ,- - - - - - - - - , - - - - - - - - - - , - - - - - - - - - , - - - - - - - - - - , - - - - - - - - - - , - - - - - - - - - - , - - - - - - - - - , - - - - - - - - - , - - - -
__ _J.bOAINILA i | .. _

_|_,_
_ __|_ _ . I _ _ ]_ ____ __|______ _ | _ _E-02Aculi i v.00E-02 1 7.200-02 1 3.09E-01 1 1.c3E-01 ; 1.22E-01 1 1.05E*01 1 6.25E-02 1 6.09 1

-- ----__.-----_----,------ _-_.--------_- -_----_-_-,__---___--,---_--_--_,---_-- __-,--_______-,

T t t r4 1 1.*>t-01 1 1.14E-01 1 1.59E-01 1 1.80t-01 1 1.57E-0t i 1.59E+01 1 1.03E-01 | 9.97E-02 1
_ - - - - - _ - - , - - - - _ _ _ _ - - , - - - _ - - - _ _ _ . - - - - - - - - - _ . - - _ _ - - - - - - , _ - - _ - _ - - _ - , - - - _ - - - _ - - , - - _ - - - - - - , , - _ _ - - - - - _ ,

~ m1LD 1 3.20E-01 ~l 2.52E-01 1 3.86E-01 1 3.7r,E-01 1 1.30L-01 1 3.16E*01 l 2.45E-01 | 2.43E-01 |
-.- _----_--,_--__--__-,_____-_ _-,,__-----_-,-- _, ----,__, , - -_ -- ,-_-__ ~

-

IhfAt4T | 6.49E-01 1 5.17E-01"| 8.21 E-01' 'l e.40E -01 1 1.30E-01 1 T'. 6 3 E * 01 1 5.16F-01 1 5.04F-01 1
~

-,--_ - , - _ - - - - , - - - - - --, --,-- _---- _ ,- _- -,------- --,--- ,

i i i !

6 6.97E-05_|_5.36E-01'i|_5.26E-03.l_3.27F-03_| _

I r4n A L i | I I
AOuti ! 4.18E-03_| 4. 4 3F-0 3 .1.1.56 E-03 . l 6.2* E,-0 3

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

_--- -,i 2. ore-03 I 2.62E-03_l_1.34E-03---------,---------,--------.4.42E-03L_4.8 7 E-0 3_ | 4. 61 E-01_ | 3.9 2 E-0 3. | 1. 81E - 0 3 (|It t n
----- -,----------,-_ _-- ---,------ - - ,----------,_.

cattu 1 3.05E-03 | 2.32E-03 1 2.07L-03 1 4.45t-03 1 2.5aF-03 1 6.300 ')1 1 3.84F-03 | 1. f4 5F -0 3 |
-__---__, _ _ - - - - , _ _ - - -,__ --__, -- ,_ --_-_- -_-_-___-, _ _ ,=_---- --,

u _ . I thh T I 3.59E-03 I 2. 32t-0 3J _3.0it-03J_6 19E -0 3 L_1 81 E-01 l_1 09E+00 Lh 29 g-0 3j _J ,9 5E-9 3_ L
-----, --- -----,----------,----------,----------,----------,------- --, _ --,- -- ---,

. . - _-.- ___ - _- .- __. - ----

- .

y'n* e t > e

HCGS_ _ . . _ _ . _ . _ _ _
Table.4.8 .

# J _ _ _ _ _
_ _ _ _ _ - . _ ___._ __ _ _T
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--- .. - -.s__.

],._lPCPUL
'

AND. IholyIOU AL_00$E_C ALCUL.AllGES FOR FOP LCEgfK G AU NG STA UON -_

$PECIAL LLCATION 4 5 HC NEAR PESID
AT 3.50 MILES 4

% .. A MO A L BET A _ AIR _0OSE = 4. 74 E-02 MI L LR. A D$
_ _ _

--

AAF.UAL GAMMA AIR CO5E = 6.41E-02 MILLRADS .

3 PATHnAY T. BODY GI-TRACT BONE LIVER KI DtJE Y THYFOID LUNG SKIN
, ,__________,__________,-- -- ,________--,___-______,_____--_-_,__________,

PLUME | 4.26E-02 1 4.26E-02 | 4.26E-02 1 4.26E-02 1 4.26E-02 l 4.26E-02 1 4.31E-02 1 d.39E-02 1
3 .- , - - , _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ , - - - --_,__________,______ ___,_--_______,

chuur.D 1 1.01E-03 1 1.01E-03 | 1.01L-G3 | 1.01E-03 1 1. ole-03 1 1.01E-03 | 1.01E-03 1 1.18E-03 1
, - - ,___ -, , .-- --, =__,- --,__ _ _,

_

-

) WtGLT | | | | |. | | | |
A0ull I 5.4FE-03 1 4.510-03 | 2.06E-02 1 4.530-03 1 4.57E-03 1 5.14E-02 l 4.2HE-03 1 4.27E-03 I

.- , , _ _ . - - _ - - , _--__,. ,-_____-___,- - - , _ --__,

D TELN
_

1 6.56 E-0 3. | _6.56E-93_ | _7.150-0 3_ L6.64E-0L,L>. 4 *F.-0 3.,1..4,46 E--02._ l 16. 36E-03_l . 6. 3 5E. O LI
-

.

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

_______,_-___-02 | _1,59-OL ,U . Ilt-92.. l _1 56F -07_i_4,14F_ 0 ) .1._T.j|s6E0Ll__1, NE-0Z_ l _l , HE9t_I1.1.55E ~

g _ ___. CHILD. _ _ , _ _ - = - . - ___ _,_________, ______,_____-___-,________-_,--___ ,

MEAT | | | | | | | | |
Aouti ! Z.41E-03 | 2.43E-03 1 1.16E-02.8 2.41E-03 1 2.41E-03 1 4.86E-03 | 2.39E-03 1 2.39E-03 |

9__ - ____, - ___,__ ____-__,_-__ _ -__, . _ _ , _ , _ _ _ =, _ _ _ , _ ,

TEEN I 1.aoE-03 | 1.87E-03 | 1.84E-03 | 1.87E-03 | 1.42E-03 1 3.55L-03 | 1.06E-03 1 1.85L-03 |
.

- ,__________,___-- -,__ -_ , _ _ _ _ _ _ _ _ _ _ , - - _ ____-,__________,__________,__________,

$) ~ ~ ~ ~ ~ LHIL'o ~ l i.49E-03 l 3'.49E-o f|~3.47E-03 l 3.50E-03 1 8.98F-04 1 6.04E-03 1 3.4*BE-03 1 3.48E-03 |
~

, ,-. - - , - _ _ _ -_,__-___ ,_ - _ - , . _ _ _ _ - - _ _ _ , _ _ _ _ _ - - _ _ _ , - - - ---,

Cod MILn i i i i i | i | 1)_ Aouti
.I 2.8TE-03 1 2. 70E-03. ,| _1.29E-02_ L 2. 99F-0 3 _| _3.10 E _0 3_ | _7. 29E-0 2_ [ _2. 70E-03_ L 2. 69F--03_1 . . _ ._-_ ,--___ _ __ ,_ _== _ __________,_______ _ ,__________,______.__,- , _ _ _ , _ _ _ _ _ _ _ _ _ ,

TEEN I 4.78E-03 1 4.61E-03,l_4.76E-03_| 5.01E-03;j 4.00E-03,|_1.10F-Ga_| 4. 5 2E-0 3_ L4.50E-03_j 1_3_ . -- ,__-- -__.-- , , _ _ _ _ _ . - - = , - - _ _ , _ _ _ _,

EHitu ( _1.15E-02 | 1.11E-02 I t.17E-02 | 1.19 E -0 2 | 3.30E-03 1 2.21F-01 1 1.10E-02 l 1.10F-02 |
,____--- , _ _ _ . .. , _ , _ _ _ , - - - - - - - , ,_ - - - , _ . . _ _ ,

) _ I t.F Ar.T | 2.42E-02 | 2.33E-02_ l . 2.49E-02 L2.53e-02_| _3.30E-03 | 5.3tE-01__ _ _ __ _ _ _ _ , _ _ _ _ _ __ _ _ _ , _ __ _ _ __ _ _ - , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _-- _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ ,L 2 . 3 3 E - 0 2 _ | _2 . 3 2 E - 0 2. ,| _ _ . . . . _ .

_________-, .--

cuAiMita l I
_ . I . _ _ _. _ L _ ._ l | _____|____.._|__ _ .|

:) Abutt i 3.56E-03 1 3.12E-03 1_1.36E-02 1 4.00E-03 1 4.34E-33 1_2.5dE-01 | 2.89E-03 1 2.85E-03 |
_

_____-_-,___ _____,_________,__________, -,. _ _ _ , _ _ _ _ _ , ==,---- -- =,_

TLcn i 2.71E-03 i S.COE-03 1 5.90E-03 1 6.63E-03 1 5.60t-03 1 3. 3 *s t-u l 1 4.74E-03 1 4.66E-03 1
3 = __,__ ___--__e_--______-,-- -- -,_ _ - _ _ - , _ _ ______,_______--_,__________,_ __--_ _,

ChlLO i 1.32E-02 l't.~15E-02''l'1.46E-02'l 1.46f-02 1 4.62E-03 1 7.7t,E-J1 1 1.14E-02 | 1.12E-02 1
____--_-_,_____- , __ -_,_-________,__________,_= __,_____-____,________-_,____-_____,

O~ a f.f A t. T I 2.71E-02 | 2.3SE-02 8 3.09E-02 1 3.16E -02 1 4.6'2 E_-0 3 1 1.87E*00 1 2.39E-02 1 2.36E-02 1_-_,- , __,--- _-_,_ _____-_ ,_= --,_ _ _ _ _ - , _ - __-,_ ,

i t.nA L i i i I i 1- | | |
'
r

j Abbt1
1 1.67E-04 | _1.94E-04 1 5.66L-05 l 2.55E .04 1 2.94E-04 1 2.0SE-02 [ 2.02E-04_ ,L t . 5 3 F- _04 |

_ _ - , -__, -,______-___,_____ .- =,______.___,_ - - _ - =,

I TEEN 1 1.1FE-04 | 1.14E-04 1 5.050-05 1 1.762-04 1 2.05E-04 1 1.76E-02 | 1.36E-04 I a.45E-05 | '

y - - , ~
-

~ , _ _ . _ _ _ - __,_---______, _,. ,_____ , -,= _ -,

culto i 1.32E-04 | 1.04E-04 1 7.84E-05 | 1. 81F -04 | 1.09F-04 4 2.44E-02 1 1.35E-04 i H.57E-05 1
_________. _____ ,__-__ _ ___ ,____.-____ ,__________ ,________ _ , _ _ ,_-_- - , - - - . _ _ _ _ ,

'
I tir ant. 4.1.54t-0,_ i _1. 0 5E ,0 4_ |_ 1.16f- 04 L, _ 2. 50F -04 I 7.65F-05 1 4.18E-02 U .726-04 J 9.12E-05 [

.-____-_--_,______---. . __- =___ ,__________.--_____--,_-__-__--,-- =,,

_)
_ . _ _ _ _ _ .. _ _ _ _ _ - _

> -

. . _ _ _ . _ _ _ . . _ . .

-l_a HCGS __.._._._____._ _ __ Table _4.8_ , . _ .
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LIQUID EFFLUENTS AND THEIR DOSES
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TABLES 4.9a through 4.9z CONTAINS INFORMATION ON THE
O IMPACT FROM LIQUID EFFLtJENTS FROM THE HOPE CREEK GENERATING STATION

i

INDIVIDUAL DOSES TO ADULTS ARE ON TABLE 4.9e

POPULATION DOSES ARE ON TABLES 4.9y and 4.9z

i
,

I

:

i

HCCS Table 4.9



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

. .

. _ _ _ _. _ . . . . . . . . . . . . . ngg 1
MOPE CCEE*1 fRSTINGST0 TION-LIQUIDDOSECfLCULSTIONS

CI SCHARGE=C.SiE*C2 CFS SOURCE TERM MULT IPL3 ER=@.20E*C1
- . _ _ _ -_ . . . . . . . . ~ _ . . . . _ . . . _ . . . . . _ . . . . . . . . _ _ __

SALTrATER SITE
f . _ . _ _ _ _ _ _ _ _ . . . . . . . . _ _ _ _ . _ . _ . . ._ . . ,_ ?.. HOPE CREEK LIQUIO SOURCE TERM RUN 7 (NO.No h03s ,

GRIEF RH103M 1 60E-04

{~ _ _ - _] _. . gb . . . . _ . _ _ _ . . . . . . , _.__ .GAIEF AH105M 1.00E-04

{3j j "% /'
'GRIEF RH106 2.00E-05

_ 'G2i!F BA13FM 8.90E-04 . . . . .. _ . .. , . _ . _ _ .

NO RECONCENTRATION OF NUCL!bES . ._

INGESTION DOSE FACTORS S HOR EL INE . . _ _ _ . _ _ _ _

(MREM / pct INTAKE 3 (MREM /HR3/IPCI/M**2)
NUCL IDE CURIE / YEAR BONE LIVER TOTAL 800Y THYROIO KIDNEY LUNG GI-LLI SKIN TOTAL 80DY RECON. _ . . . . . . -_

1103 24 9.805-03 2.26E-06 2.26E-06 2.26E-06 2.26E-06 2.26E-06 2.26E-06 2.26E-06 2.93E-08 2. 53E-08 1.00E*03
IS P 32 2.83E-33 1 93E-04 1.21E-0 5 7.47 E-06 0.0 0.0 0.0 2 17E-05 0.0 0.0 1.00E+00 -

2400 51 7.60E-02 0.0 0.0 2.66E-09 1.59E-09 5.8 7E-10 3 53E-09 6.69E-07 2.60E-10 2.20E-10 1.00E*00
.

25MN 54 3.00E-03 0.0 6.57E-06 8. 73 E-07 0.0 1.36E-06 0.J 1.40E-05 6.83E-09 5.80E-39 1.03E*00_ ... . . _ . . _ . - _ .

25MN 56 1.16E-03 0.0 1.15E-07 2.05E-08 0.0 1 46E-07 0.0 3.6TE-06 1.30E-08 1.10E-08 1.00E*00
__.23FE 55 1.70E-02 6.20E-06 2.79E-05 7.33E-06 0.0 0.0. . 3.23E-05 1.09E-05 0.0 0.0 1.00E*00 . _ _ _ . ____ ..____

2SFE 59 4.80E-04 4.34E-06 1.0 3E-0 5 3.92E -06 0.0 0.0 2.86E-06 3.40E-05 9.40E-09 8.00E-09 1 00E+00
~27CO 58 1.12E-02 0.0 7.46E-07 1.67 E-06 0.0 0.0 0.0 1.51E-05 8.20E-09 7.00E-09 1.00E*00 . .

27CO 60 2.40E-02 0.0 - 2.15E-06 4. 72 E-06 O&O 0.0 0.0 4.02E-0 5 2 00E-08 1.70E-08 1.00E*JO .

29CU 64 2.63E-02 0.0 8.34E-08 3.92E-08 0.0 2.10E-07 0.0 7 10E-06 1.70E-09 1.50E-09 1.00E+00
30ZN 65 3.40E-03 4.85E-06 1 54E-05 6.97E-06 0.0 1. 0 3 E -0 5 0. 0 9. 70E-06 4.60E-09 4.00E-09 1.00E+00

. 30ZN 69M 1.90E-03 1. 70E-07 4.09E-0 7 3 73E-08 0.0 2.48 E-0 7 0 0 .2.49E-05 3.43E-09 2.93E-09 1.03E+03 . .

33fN 69 2.03E-03 1.03E-08 1.98 E-0 8 1.37E-09 0.0 1.28E-08 0.0 2.96E-09 0.0 0.0 - 1 00E+00
740 187 6.40E-04 1.03E-07 8.62E-0 8 3.02 E-08 0.0 0.0 0.0 2. 82E-05 3.60E-09 3.10E-09 1. 00E + 00 _ _

'

93NP 239 3.80E-02 1.20E-09 1.18E-10 6.46E-11 0.0 3.65E-10 0.0 2.43E-05 1.13E-09 9.50E-10 1.30E+33
3582 83 6.00E-05 0.0 0.0 4.02 E-08 0.0 0.0 0.0 5.79E-08 9.30E-11 6.40E-11 1.00E*00
385R 89 1.62E-03 3.09E-04 0.0 8.85E-06 0.0 0.0 0.0 4.94E-05 6.50E-13 5.60E-13 1.00E*00

. 3853 9J 1.0JE-04 7.61E-J3 0.0 1.86E-03 0.0 0.0 0.0 . 1.02E-04 0.0 0.0 1.00E+00 -_ . ....

39 Y 90 6.00E-05 9.63E-09 0 0 2.58E-10 0.0 0.0 0.0 1.02E-04 2.60E-12 2.20E-12 1 00E*00
385R 91 2.00E-03 5.82E-06 0.0 2.56E-07 0.0* 0.0 0.0 2.93E-05 8.30E-09 7.10E-09 1. 33E * 30
39Y 91M 1.34E-01 9 13E-11 0.0 3.53E-12 0.0 0.0 0.0 2.67E-10 4.40E-09 3.80E-09 1.00 E * 00
39 Y 91 1. 0 4E-03 1.41E-07 0.0 3.78E-09 0.0 0.0 __ . 0. 0 7.76E-05 2.70E-11 2.40E-11 1.00E+00
3852 92 2.60E-J4 2.16E-06 0.0 9 31E-08 0.0 0.0 0.0 4.26E-05 1.03E-08 9.03E-09 1 33E+00

. 39Y 92 1.24E-03 8.46E-10 0.0 2.47E-11 0.0 0.0 0.0 _ 1.48E-05 1.93E-09 1. 60 E -09 1.0 0E + 00
39Y 93 2.20E-03 2.68E-09 0.0 7.40E-11 0.0 0.0 0.0 8.50E-05 7.80E-10 5.70E-10 1. 00E + 00
40Z3 95 1.20E-04 3.04E-08 9.76E-09 6.61E-09 0.0 1.54E-08 0.0 3.0 3E-35 5.83E-39 5.03E-39 1.33E+03 .

41N8 95 1.20E-04 6.23E-09 3.46E-09 1 36E-09 0.0 3.43E-09 0.0 2.10E-05 6.00E-09 5.10E-09 1.00E*00
42MO 99 1.28E-02 0.0 4. 31E-06 8.20E-07 0.0 9.77E-06 0.0 9.99E-06 2.20E-09 1 90E-09 1 00E*00
43TC 19M 1.60E-02 2.4 7E-10 6.98E-10 8.9J E-09 0.0 1.06E-03 3.42E-13 4.13E-07 1.10E-09 9.60E-10 1.00E*00 -

44RU 103 6.00E-04 1 85E-07 0.0 7.98E-08 0.0 7.07E-07 0.0 2.16E-05 4.20E-09 3.60E-09 1.00E*00 .

44tu 105 2.006-04 1.54E-08 0.0 6. 08E -09 0.0 1 99E-0 7 0.0 9.42E-06 5.13E-09 4.50E-09 1.3JE+03
45tH 105 8 03E-04 1 22E-37 8.86E-08 5.83E-08 0.0 3.76E-07 0.0 1.41E-05 7.70E-10 6.60E-10 1.00E*C0
442u 106 4.80E-03 2.75E-06 0.0 3.48E-07 0.0 5.32E-06 0.0 1.78E-04 1.80E-09 1.50E-09 1 00'E*00
52TE 129M 6.20E-04 1 15E-05 4.30E-06 1.82E-06 3.95E-36 4.80E-05 0.0 5.79E-05 9.03E-10 7.70E-13 1.00E*03 -

52TE 129 4.00E-04 3.15E-08 1.19E-04 7.66E-09 2.41E-08 1.32E-07 0.0 2.37E-08 8.40E-10 7.10E-10 1.00E+00
52TE 131M 2. 8 0E -04 1 74E- 06 8.4 7E -0 7 '7. 06 E-0 7 1.34E-06 8.58E-06 0.0 8.40E-05 9.90E-09 8.40E-09 1.00E*00 ..,_.'N* s ';52TE 131 6 00E-05 1,.97E-08 8.24E-39 6.22 E-J9 1.62E-08 8.54E-08 0.3 2.95E-09 2.63E-36 2.23E-09 1.30E+C0 "

s,
53I 131 5.80E-02 4 16E-06 5.96E-06 3.41 E-06 1 95E-03 1.0 2E-05 0.0 1.57E-06 3.40E-09 2.80E-09 1.00E*00
52TE 132 8.00E-05 2.53E-05 1. 6 4E-0 6 1. 5 3 E-06 1.80E-06 1.58E-05 0.0 7.71E-05 2.00E-09 1.70E-09 1.00E+00
53I 132 5.40E-04 2.03E-J7 5.4 3E-0 7 1 93 E-07 7.15E-05 8.66E -07 3 3 1.02E-0 7 2.00E-08 1.70E-08 1 00E+00
531 133 3 40E-02 1.43E-06 2.48E-06 7.5 7 E-07 '4.7 7E-04 4.3 3E-06 0.0 2.18E-06 4.50E-e) 3.70E-09 1.00E*00 -

53I 134 4.00E-05 1 06E-0 7 2.88E -0 7 '1.01 E-07 3.74E-05 4.59 E-0 7 0.0 2.51E-10 1.9JE-08 1.60E-38 1.0)E+03
55CS 134 2.63E-32 6.22E-05 1.48E-0 4 1.21E-04 0.0 4.80E-05 1.59E-05 2.59E-06 1.40E-08 1 20E-08 1.00E+00
53I 135 4.80E-03 4.43E-07 1.17E-0 6 4.29E-07 1.53E-04 1.86E-06 0.0 1.31E-06 1.40E-08 1.20t-08 1.00E*00 v

55C5 136 4.60E-04 6.51E-06 2.57E-0 5 1.85E-05 0.0 1.43E-J5 1.96E-06 2.92E-06 1.70E-08 1.53E-38 1.03E*03
55C5 137 5.00E-02 7.98E-05 1.09E-0 4 7.15E-05 0.0 3 71E-05 1.2 3E-05 2.10E-0 6 4.90E-09 4.2 0E-09 1.00E+00

M



__ ruau wow 0.m-@D 8.9M-@D .t.26E -0 9 3.34 E-10 0.0 _ 0.0 0.0. _. 9.25E-05 1.70E-08 1.50E-08 1.00E*00. SE 1
_

_. ___ __ _ -- - e u uowsw s>o uwews u.wlf-@D R.80@-@9 1.00Ee00 ~

57LA 141 4.00E-05 3.19E-10 9.91E-11 1.62E-11 0.0 0. 0.0 1.18E-L5 2.80E-10 2.50E-10 1.00E+00 t
sac _ __5.00E-0 4 9.3 7E-09 6. 34E-09 7. lee-10 0.0 2. 9 0.0SFL 2 00E-05 1.20E-10 5.82E-11 1.45E-11 0.0 0.0 0.6 4. 2 5E-0 7 1. 80E - 08 1.50E-08 1.00E+00

2.42E-05 6 20E-10 5.50E-10 1.00E*C0 . *
..

. __ _. 58CE +3 1 00E-04 1.65E-09 1.22E-06 1.35 E-10 0.0 . _ . 5.38E-10 0.3.. _ 4.56E-05 2.50E-09 2 20E-0959PR 143 5.80E-04 9.21E-09 3.70E-09 4.5FE-10 0.0 2 13E-09 0.0 4.03E-05 0.0 0.0 1.00E+00
1.00E+00 _58CE 144 1.04E-02 4.89E-07 2.04E-0 7 2.62E-08 0.0 1.21E-0 7 0.0 . .1. 6 5E -0 4 3. 70E-10 3.2 0E-10 1.00E+00 ... . , _ . . . _

.___ _.

$9PA 144 4.03E-05 3.02E- 11 1.2SE-11 1.53E-12 0.0 7.06E-12 0.0- 60NO 147 _4.00E-05 6.30E-09 7 2nE-0 9 4. 35 E-10 0.0 ._ 4.2SE-09 0.0..-._.3.49E-05 1.20E-09.1.00E-09 1.00E*00
4.33E-18 2.30E-10 2.00E-10 1.00E+001H 3 8.60E * 01 0.0

1. 3 4E-0 7 1. 34 E -0 7 1.3 4E -0 7 1. 3 4 E-0 7 1. 34 E-0 7 1. 3 4 E-0 7 0. 0 0.0 1.00E+00
_ .
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~' CASE 1
' _

_' __...._,__. _.0 0.__0 ._ TEENAGE 3 DOSE FACTORS-- O 0-
'0. -

p
- _ _ _ _ .

v . . _ _ _ _ INGESTION 00$E FACTOR C ! SHORELINE
^ j___

_..

.g

] (MREN/JCI INTAKEl (MREN/HRl/(PCI/M*921
^

ta
amCLIOE CURIE / YEAR _ BONE ___ LIVER _ JOTAL 800Y THYROID K10 HEY ____ LUNG __ GI-LLI ._ _ SKIN . T OT At. 800Y.____ RECON

. 27C0 54 1.12E-02.C.0 9 92E-0 7 2.26E-06 0.0 0.0 0.0 1.34E-05
2700 60_._ 2.40E-02 0.0 . 2 76E-06 6.30E-06 0.0. _ .0.0 ___._ 0.0___ _ 3.31E-05 _..____._ ..._
3854 89 1.62E-03 4.60E-04 0 0 1 32E-05 0.0 0.0 0.0 4.99E-05

_385R _90__1.00E-04 1.04E-02 0.0 _.. 2.57E-03 0.0 _ 0.0-- -__0.0- _ .2.20E-04__ , __

35Y 90 6.00E-05 3.30E-08 0.0 8.87E-10 0.0 0.0 3.75E-05 1.09E-04
MY _91 _ 1.04E-03 1.96E-07 0.0 _5.23E-09 0.0. . 0.0 ... 0.0 _7. 5 3 E -0 5 .__ . . . _ _ _ . _ _

402R 95 1.20E-04 3. 72E-08 1.24E-08 8.66E-09 0.0 1 54E-08 0.0 2.68E-05 ,

41N8 95 .1.20E-04 7.24E-09 4.36E-09 2.46E-09 0.0. . 3.43E-09.0.0 -__-._1.78E-05___.___. _._ __ __ _ .. _ .___.. _ _,

44RU 103 6.00E-04 2.3fE-07 0.0 1.06E-0 7 0.0 7.07E-07 0.0 1.85E-05 ,

t
i .44RU 106 _4.80E-03 4.00E-06 0.0 5.03E-07 0.0 5.32E-06 0.0 --_.1.81E-04 __.. .- _ . _ _

{ 52TE 129M 6.20E-04 1.66E-05 6.15E-0 6 2.61E-06 5.30E-06 4.83E-05 0.0 5.80E-05 -

531. 131_ _5.80E-02 5.57E-06 7.8 FE-06 4.69 E-06 2.2 7E-03 1.02E-05 0.0 1.49E-06

52TE 132 8.00E-05 3.55E-06 2.22E-06 2.10E-06 2.36E-06 1.58E-05 0.0 8.00E-05 M' -

,

531 133 .3.40E-02 2.03E-06 3 44E-06 1 06E-06 6.25E-04 4.33E-06 0.0.. . 2.50E-06__ .._______.. . . . _ _ _ _ . . _ _ . _ _ _ . . . _ _ . .._._ i

I 55C5 13* 2.60E-02 8.05E-05 1.94E-04 9.06E-05 0.0 4.80E-05 2.35E-05 2.24E-06 i

1

L 55C5 137 _5.00E-02 1.0 FE-04 1 44E-04 5.05E-05 0.0... _ _3.71E-05 1.91E-05.1.92E-06 . . . _ _ _ _ .

[ 5684 140 5.40E-03 2.83E-05 3.48E-08 1.82E-06 0.0 8.68E-09 2. 3 3E ,0 8 4.14E-06 , .

' 57LA 140.._.4.40E-03 3.48E-09 1.72E-09 4.55E-10 0.0 0.0 . 0.0_ 9.48E-05 '

. _ _ _

| 58CE 141 5.00E-04 1.26E-08 8.46E-09 9.70E-10 0.0 2.94E-09 0.0 2.29E-05 g, ' - ;'

F SOCE 144 - _1.04E-02 7.22E-07 2 96E-0 7 3 83E-08 0.0 . 1 21E-0 7. 0 0 ____- .1. 7 0E -04 _

| 1H 3 8.60E*01 0.0 1.06E-0 7 1 06E-0 T 1.06E-Oi 1.34 E-0 7 1.06 E-0 7 1. 06E-0 T
.. __. . _ . . _ . _ .. .. _ _ . _ . , _ __. _ _. ;

< _ . _ - . . _ . . _... __ _

.. CHILO DOSE FACTORS * * *I *- * *

*1

| $.

~~

INGESTION DOSE FACTORS SHORELINE n- -
- ,,

. . . __ _. .(MREM /HR l / I PC I/M" 21 ___ __._l'"* . . . . __ _ . . - . _ _ _ _ . - _ . .

(MREN/PCI INTAKEl . _ _ - _ _ LUNGGI-LLI SKIN TOTAL 800Y RECONf NUCLICE CURIE / YEAR BONE LIVER TOTAL BODY THYROIO KIDNEY '

# 2rCO._58.__1.12E-02 0.0.. _ 1.85E-06 5.58E-06 0.0 . _ _ 0. 0 0.0 1 10E-05 . _ _

|b 2FCO 60 2.40E-02 0.0 5.1FE-06 1.55E-05 0.0 0.0 0.0 2.86t-05 -

" 3854._89__1.62E-03 1.38E-03 0.0..___. 3.95E-05 0.0.. ___._0.0 0.0 5.15E-05
385R 90 1. 00E -04 1.72E-02 0.0 4.36E-03 0.0 0.0 0.0 2.29E-04

L 30Y .90_. 6.00E-05 4.21E-08 0.0 ___. 1.13E-09 0.0__ __0.0.__.._.0.0____ __1.20E-04 .._.____.___
39Y 91 1.04E-03 5.85E-07 0.0 1 56E-08 0.0 0.0 0.0 7.7FE-05
40ZR_ 95 __1.20E-04 1.04E-0 7 2.42E-0 8 2.20E-08 0.0__ 1. 54 E -0 8_.0. 0 2.50E-05 3

9 M-*

41NS 95 1.20E-04 1.95E-08 8.32E-09 6.11E-09 0.0 3.43E-09 0.0 1.44E-05 '

'~
'

' '

44 Pea 8 0 3 __6.00E-04 6.78E-07 0 0. 2.74E-07.0.0 7. 0 7 E-0 7._0. 0 1.78E-05
44RU 10e 4.80E-03 1.19E-05 0.0 1.48E-06 0.0 5. 3 2 E-06 0.0 1.85E-04
52TE 129M 6.20E-04 4.95E-05 1.38E-0 5 7.65E-06 1.58E-05 4.80E-05 0.0 5.96E-05.s

53I 131 5.80E-02 1.63E-05 1.67E-05 1.26E-05 5.4 3E-03 1.02E-05 0.0 1.43E-06
52 TE 132 ._ 8.00E-05 1.02E-05 4.50E-06. 5.42E-06 6.62E-06 1.58 E-05.0.0 _7.89E-05.
53I 133 3.40E-02 5.98E-06 F.38E-06 2.90E-06 1.78E-03 4.33E-06 0.0 2 99E-06 -

,
'" '

55C5.134 __2.60E-02 2.24E-04 3.77E-04 8.02E-05 0.0._ 4.80E-05_4.19E-05_2.04E-06
55C5 137 5.00E-02 3.12E-04 3.02E-04 4.50E-05 0.0 3.71E-05 3.54E-05 1 84E-06 ,

5684 140 _5.40E-03 8.26E-05 T.25E-0 8 4.85E-06 0 0 ___ _8 68E-09 4.32E-08.4.21E-06 _,

STLA 140. 4.40E-03 1.01E-08 3.52E-09 1.19E-09 0.0 0.0 0.0 1.00E-04 .

5tCE 141_S.0JE-04 3.76E-08 .1.88E-0 8 2.80E-09 0.0 2 94E-09.0.0.._____2.36E-05 .'
*

_

58CE 144 1.04E-02 2.14E-06 6.70E-0 7 1.14E-0 7 0.0 1.21E-07 0.0 1 74E-04
1H 3 _ 8.60E*01 0 0 _ _. 2 03E-0 7. 2.03 E-07 2.03E-OL.1 34 E-O L2.03 E-0 T_2.03E-0 7

}< >
.

_ _ . _ . _ __ __.f.__*._.*._. INFANT DOSE FACTOR 5 * * *

___ _ __ _ ...__
INGESTION 005E FACTORS SHORELINE __

(MREM /PCI INTAKEn (MREM /HRl/IPCI/M**23
taJCLIOE CURIE / YEAR .. BONE _ _ .._ L I VER TOTAL BODY THYR 0!D . KIDNEY LUNG __G I-LL l _ ._. SRI N ...T OT AL . BODY ____ R ECON
2FC0 58 1.12E-02 0.0 3. 78E-06 9.26E-Ot 0.0 0.0 0.0 9.79E-06
27C0_ 60 __2.40E-02 0.0 .1.0 7E-0 5 2. 56 E-05 0.0 . _ .3.0. _ __0.0.______2.64E-05 ___ --_

385R 89 1.62E-03 2.93E-03 0.0 8.42E-05 0 0 0.0 0.0 5.48E-05
_385R 90 1.00E-04 2.51E-02 0.0 6.40E-03 0.0 0. 0 . .. 0.0- __. 2.43E-04 .. ._. . . _ _ . _ _ . _ . . _ . . . . . _ . .r _ m.
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,______i*

.___ _ _39 Y _ _ 9 0 .03E'-C5 C.CFE-08 C n 2.41E-09 0.0 ._._..O.O____. _C.0 1.29E-20_ _. _ . _ ,
'

39Y C .f4E-13 1.25E-06 0.0 3.33E-08 0.0 C.O .3 8.27E-15 gg

4022 .C 1 20E-C^> 2.11E-C7 5.32E-2 8 3. 78E-Od 0.0 . 1.54E- .0 2.38E-05 ._ ..- __ . _ _ . - _.. {.
CIN8 C5 1 2 E-34 3.89E-08 1 75E-C8 1.03 E-!8 0.0 3.43E-1 0.0 1 40E-05

- .

44 0 103 _6.00E-04 1.41E-06 0 . 0 . .__ 4.85E-0T 0.0-_____7.@7E-07 C.O 1. 76L -5 5

00CU 106 4.83E-03 2.54E-05 0.0 3.12E-06 0.0 5.32E-36 0.3 1 97E-04 8

52 f E 129M . 6.20E-04 1 05E-04 3.61E-05 1.60 E-0 5 3.9 5E-05 4.80E-05 0.0 _ ____. 6. 3 3E-0 5
- _ . _

533 131 5.80E -02 3.42E-OS 4.0 TE-05 2. 3 SE-05 1.31E-02 1.02E-05 0.0 1 53E-06
52TE 132_ 8.03E-05 2.13E-05 1.05E-05 9.76E-06 1.55E-05 1.58E-05 0.0. ___.

8.08E-05._-___ __._____

531 131 3.40E-02 1.26E-05 1.84E-05 5.5SE-06 '. 35E-03 4.33E-06 0.0 3 27E-06
._.4.80E-35 9.42E-05 1 96E-0655C5 134 - 2 60E-02 4.58E-04 n.24E-04 6.9f E-05 0.0

55CS 131 5 00E-02 6.53E-04 7. 31E-0 4 4.20E-05 0.0 3. TLE-05 8.81E-05 1 89E-06
56CA 140 5.40E-03 1. 74 E- 04 1.75E-07 8.99E-06 0.0 . 8.68E-09 1.0TE-07 4.43E-06 _ _ ____ __ 2_.._

's

57tA 140 4.40E-03 2.12E-08 8.37E-09 2.16E-09 3.0 0.0 0.0 1 04E-04 e

I

5:CE 141 _ 5.00E-04 8.00E-08 4.91E-0 8 5. 75 E-09 0.0 . ._ 2 94E-09 0.0._____2 38E-05
*

| 58EE 144 1 04E-02 4.49E-06 1. 7 7E-06 2 42 E-0 7 0.o r 1.21E-07 0.0 1.85E-04 .

! 1H _ 3 __.8.60E*01 0.0. - 3.07E-07 3.07E-07 3.07E-07 1 34E-07 3.JTE-OF_3.0TE-OF ___.

I
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.___ _ .._ _ _ _ .. . .. ._ _. _ O .. . 0..__ O._C5 LOW A1 REL50 LY.CCHIEVABLE__0-__O_ 0._- __. C'71 ---_ _ _

t 6 , ,
\ / _._l '

.c
_ ... . . ._-m.,._

M _ A D U t. T _. 0 0 5. E.$ .. _ _.._..._ ____ _ . _ _ _ _ . _ . . . _ _ _ _ _ _ _ _ _ .c
v1

_ _ _ _ _ _ DOSE __(MREM.PER_ YEAR.INTAKEl

P '_T H W AY . _ _ _ . _ _ SKIN. . BONE. LIVER __ T OT A L B O D Y _ __. _ __ _ . . T HY RO I D . .... _. . _ KIDNEY _ . . _ _ . . . LUNG _____. _ GI-LLI _
FISH 6.68E-01- 1.26E-01 5.66E-02 4.67E-02 9.42E-03 7.4TE-02 1.16E-01
I'.'vERTE8AATE___ __ _ 2.01E-01. - 1.44E-01 __ 4.9TE-02- 5.80E-02 _._._5.22E-02_______1.15E-01 ___._.1.72E-31 .

SH32ELINE 9.26E-04 7.91E-04 7.91E-04 7.91E-04 F.91E-04 7.91E-04 7.91E-04 7.91E-04
_ __.SwinMING 0.0 1.10E-04- 1.10E-04 _ 1.10E-04 ._._._1.10E-04 .__ 1. l cE -0 4 .. . . ._ . 1.10 E -04 . ._. . __ 1.10E-04._

BOATING 0.0 2.38E-05 2.3bE-05 2.38E-05 2.38E-05 2.38E-35 2.38E-05 2.38E-05
TOT 04. ___ _ 9 26E-04 .8.70E-01 2.70E-01 .._ 1.0FE-01 _ _ _ _ _ 1.06E-01....._ 6. 2 5 E -0 2 .___ ._ , 1.91 E-01. .. .. __ _2. 8 8 E- 01 _

__ _ _ . USAGE (KG/YR.HR/YR)_. __ LUTION TIMEtHR) _ _ _ _ . . . __SHOREWIDTH FACTORe0.2'_. h { - .. . _ _ _ _ _ _ ' _ _ _ _ . _ _ _
- VF15H 21.0 10.0 34.00 ~

'
' ' ' ' ' ~

_ _ l': VERTEBRATE . _ 5.0 _. __ *
10.0 10.00
10,.C 34.00 . _ . _

SHORELINE 12.0
511MMING - _. 120.0 .__ _ _. - 10.0- . 10.00. _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ___ _ _ . . . . _ _ _ . _ _ _ _ _ _ _

800 TING 52.0 10.0 00

o * * ISOTOPE CONTRIBUTION. _ . . . . . . . _
_ _ . . . _ _ _ .__ _ .

* * *

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

g PATH WAY SKIN BONE LIVER TOTAL 80CY
_ . . . _ _ _ . . _ _ . . _ _ . _ . . . _ _ _ . _ . _ _ _ _ .. . . . . _ _

THYROID K!ONEY LUNG ut-LLI
*

._._ - _ _ . _ _ - _ . .. - . . . . . . _ . - _ _ _ . . _ . _ . . _ _ . ___- _ . . - _ _ . . _ . _ _ _ . _ . _ . . _ _ _ _ _ . _ ._ .. .-

O ._.____ _ _FE_55.__21 _ FE 55._.491 _ FE._55.__283 i _133___41 ZN_.65._325 C5._137_ 1% FE _55_.211_ .
s- * CS 137 15 2N 65 3% ZN 65 33 1 131 22 FE 59 it
*

_ _ . _ _ _ . _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ C5 134._ 51 ____.CS 134_ 93._ .____ _ CS.134__231 CO_.60 __.31
.

u CS 137 75 C5 137 lit CS 137 34% ZN 65 23
. _ _ _ _ _ _ _ ______..._ _. _ ____. _ _ . . _ _ _ _ _ _ _ _ _ _ . - . _ . _ _ . _ _ _ _ _ _ . _ _.__ _ __ __ . .__ _ H _ 3 _ ._ 4 3 . _.__._.NS._95. 21 _

~

I"VERTEBRATE P 32 78% P 32 61 P 32 12t TE 129M 4% , ZN 65 34% FE ~ 55 995 P 32 tot
___ _ _ _ ._ F E 5 5._10% _ F E . 55 . 6 8E __ F E _. 55__52 5 1_ 131_ 901__. TE 129M STt FE_ 55_.221..

ZN 65 4% ZN 65 Idt CO 60 25 I 133 45 TE 131M 22 FE 59 it
.TE 129M _ 3% __.T E 129 M _.11 IN _65 _25% TE 132.___.1% CO. 58... It -

TE 12SH 21 CO 60 5%
. _ _ _ . . . CS.134 _ 11 ZN. 65 lot __

CS 137 11 ZN 69% 21
. . _ _ . _ _ _ . .._ _ . __.____ _ _ _ __ RU 1 6 __._ 5 5 ., .

TE 129H 211
_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ __ TE.131M 61_..

_ - TE 132 25
LA.140___1%_,
CE 144 62

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

_5HORELINE CD 60. 425.. CO. 60 _423_ ~ ~ ~ ~ - ~ ~ ~ ' - - - ~
.

C5 134 145 C5 134 145
CS 137._ 411. _ CS.137._42%

5:13 NA 24 11% .

. . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ MN 54 1% _ _ _ _ . _ _ _ _ _ _ _ ___ _ _ _ _ , _ _ _ . , , , _ _ _ , , , _ ,

CO 58 42
_ CO. 60 .25%
CU 64 11

____ _ . . _ . _ _ _ _ _ _ _ NP 239 1 % _ .._ _. _ __ . _ _ . _ _

MO 99 13
_ _ . . . _ _ _ _ . .I 131 91 . . _ _ . _ _ . _ _ _ _ _ . _ _ _ . _ _ - _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ __. . .__ _ _ . _ _ _ . _ _ .
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g1. _ _ _ - . . _ _ _ _ _ . _ _ , .-

u -

__.,

f T. E. E. N A G E IL ___. D . 0. 5 E . 5 _ _ ._

,

_ _ _ _ _ . . _ _ _ _ _ _ _ _ 00$E__fMPEN.PER.. YEAR INTAKEl _

,

PA TH W AY ____ _ _ _ . _ _ _ S K I N .~ _. . . _ . BONE __ .. _ L I V ER __ _ _ TO T A L BOD Y ___..___._. TH YR O I D __.. _ _ ... K I DN EY _-. LUNG .___ . G I-I,L I _..

FISH 5.12E-01 9.96E-02 4.08E-02 4.16E-J2 7.18E-03 5.76E-02 8.71E-02
1.5VE R TEBR A TE__ _. _ ..___._ 1.54E-01__ _. 1 11E-01 3.82E-02 5.19E-02 _ .3. 9 FE -02 8.78E-02. __.__ 1.29E-01._.
SH04ELINE 5.17E-03 4.41E-03 4.41E-03 4.41E-03 4.41E-03 4.41E-03 4.41E-03 4.41E-03

__ SUIMING . _ -__ _ ._ . 0. 0 . . _ . 2.2JE-04 _. 2.20E-04 _ . 2. 2 0 E - 0 4 __ __2. 2 0 E -0 4 ___ ___ _2. 2 0 E -0 4 _ __. 2. 2 0 E -0 4 , _.. ._. 2. 2 0 E-0 4. ..
BOATING 0.0 2.38E-05 2.38E-05 2.38E-05 2.38E-05 2.38E-05 2.38E-05 2.38E-05 .

TOTAL . _ _ . . - _ . _ _ _ _ _ _ . 5.17E-03 _ 6. 71 E-01 _ _ _ _ 2 15E-01 .._ .8.36E-02 _____,L.9.81E-02 ,. 5.15E-02__. _ 1.50E-01 .__. 2.21E-31_,

___ USAGE _(KG/YR.HR/YRl__ . . ._ DILUTION ._ ..TIMEIHR3.- SHQRE WIL.TH F AC TOR? O.2 *

. _ . _ . _ ,

F I SH 16.0 10.0 34.00 '

INVE R TE 84 AT E .. - _. 3.8 _ _ . _ _ . 10.0. 34.00.. . . . _ . _
-

SHORELINE 6'a .0 10.0 10.00 i

13IMMING _ _ . _ . _ _ 240.0 '_-_._ . . . _ . . _ 10.0 _ _ _ . - 10.,00
_ _ . _

_ .,_.__ .

BO AT ING 52.0 10.0 10.00

0 * * ISOTOPE CONTRIBUTION * * * *
__ _

1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .. . _ _ . . . _ _ _ _ _ _ _ _ _ _ _ - . . - . _ _ _ _ . . - . _ _ . __ _._ . .,

'
_. _ _ _ . __.._ ___ _ . _ _ _ _ _ . _ _ _ _ _ . . - _ _ _ . _ . . _ _ _ _ _ _ _ . _ _._ :.... _ _

FE_ 55 _'21___.FE ,_55.__475 FE__55.__30E 1 _ 133 51 FN_65._321 C5_134 1% FEa55_. 211_.,
C5 137 13 ZN 65 31 C0 60 11 1 131. 21 C5 137 21 FE 59 It (

. _ _ _ . _ _ _ . _ . _ _ . _ _ . . _ _ . _ _ _ _ _ _ C 5 .13 4 __ 61 __ IN 65__3I __ C5.134 _23%__ _ _.___CO .60.__35
C5 137 93 C5 134 73 C5 137 345 ZN 65 25 '

.

. . .. ___ C 5 13 T_83 H 3_ _41. * NB _95.__23 i'.__.

I;VE RTE BR A TE P 32 77% P 32 61 P 32 12% TE 129M 43 ZN 65 34% FE 55 991 P 32 10% ~
_ _ . . _ _ _ . FE. 55._. lot . FE 55 67% ___FE. 55 251% _ !_. 131.. 893____.TE 129M 575 _ _ _ _ _ _ _ _ __.FE. 55 22% ._

ZN 65 4% ZN 65 181 CD 60 33 I 133 51 TE 131M 25 FE 59 13 ,1
_ TE_129M_53 TE.129M. 21 IN. 65 _24% T E .13 2._.__12 CO. 60.__45.. IC5 13F 15 TE 129M 31 ZN 65 10%

__ C5.134 _ 11 ZN_..69M. 23_ .-'C5 13F lt RU 16 5%
_ _ _ _ ____ _ __ . _ _ _ . _ _ _ , . _ _ _ _ _ _ _ . _ . _ _ . _ . . . _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .._ __TE 1291 21%

TE 131M 65
_ - . _ _ _ ._. _ _ _ _ _ _ _ . . - _ . _ - _ . - . _ _ _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .___._ TE.132. . 2 5 __

_ LA 140 11-

CE.144___65_

SHCELINE CD 60 422 CO 60 42E
_ _ _ _ . . - . -- C5 134 145 _ _C5 134.. 141 _ _ . _ _ . y,_ _ _ ,___C5 137 412 C5 137 42%

_ _ _ _ _ . __ _ _ _ _ _ _ _ . . . .-__. __

5 W I M _ _ _ __ _ _ __ ;
_ NA 24 _11 % __ __ _ _ _ _ _ . _ _ _ _ . ____ _ _ , _ . . _

MN 54 it
_ _ - . . _ _ _ _ _ _ . _ . _ . . CO .58.. 45 _. _ _ . _ _ .

__CD 60 255
_ ____._...._____._CU 64 it .. _ __ _ ___ ____ _ _ . _ _ . . _ . _ _ _ _ _ , , _ _

tv 39 It
._ _ . _ _ _ _.__. __ _ _. _______. _ _ _ . MO 99 14 . . _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ . _ . _ _ _ . . . _ _ _ .__.I 131 95
_ _ _ _ _ _ __ _ I 133. 51 . _ __ .. . _ _-...._ __. . ._ . . . . _ . . . _ . . _ _ . _ . _ _ _ . . . . . _ _ . ._. _ . . _ _

1
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. _ _ _ . _ _ _ _ _ . . _ __ _ _. ____. __ _____ _ _ . _ . . . . . _ . _ _ _ . . _ _ . . . _ . . . . _ _ _ _ _ . , . . . _ _ . _ , _ _ _ _ _ . , _ _ _ _ _ _ _ , ,

_ _ - _ _ _ _ _ _ _ - . . ._.__._- _ - ___

SKIN BONE LIVER TOTAL BODY THYROII)~ ~~ KIDNEY ~ ~ LUNG GILLLI~~
~

SWIM (con't) Ca 134. 17%
1 135 1

_

_ _ . . _ . . . . _ _ _ . .. Cs.137. 1.1% .___ _.... _ ...______

La 140 3%
_ - _ _ _ _

. _ _ _ . _
___ .__ , ____,

. ___ _ _ _ _ _ _ ___. _ _ ._ ._
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. _

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

._____

__. _ . . _ - _ . . . _ _ _ _ _ _ . _ . _ _ . _ _ _ _
_

_

.
_ _ _ _ _ _ _ . _ _ _

____. _ _ . _ . . . _ _ _ . . _ _ v.:
_ _ _ _ _ _ _ _

_ %

_ _ _ ~
.

HCGS Table 4.9h $_ _ -
._ .__-w_-.__._....__.___.

i
_ 9 '



't,

f w .___._ _..-__ _ _ ____ _ _____ __ _..__ _ _._ _ __ _ _ .._ - cm_
() ()

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _.

.

; 1
, _ _ _ . _ _ _ - . ___.

7

] -- .__ - _. C H 1. L D _ . D 0 5 E 5 . . _ __ . ._ _ ___ _ _ .. _ _ _ _ _ . . . _ _ -_ _

.

__._ _ ____ DOSE _(P. REM PER. YEAR INTAKEl

___ P ATH W AY .__ .___ __ SKIN BONE . L I V E R ___ . ._ T O T A L B00 Y. . _ THVROID . _ _ _ _ KIONEY.__. LUNG.... ._ GI-LLI ..
F i sH 2.29E-01 5.05E-02 1.7sE-02 4.33E-02 3.09E-03 2.57E-02 .3.73E-02
I rvE RTE 8A AT E _._.__ . . 7.80E-02 .___ 5.28E-02. ____. 1.92E-02 5.67E-02 __.__ .1.77E-02- _3.94E-02. 5.80E-02.__
SHOP.E L INE 1.08E-03 9.22E-04 9.22E-04 9.22E-04 9.22E-04 9. 22E -0 4 9.22E-04 9.22E-04

.55tMMING _ ___- . . _ _ _ 0. 0 - _ 1 10E-04 1.10E-04 _ 1.10E-04 _ _____1.10E-04 __ .1.10E - 0 4 ___ -.. . . 1.10E-04..____1.10E-04-_
BOATING 0.0 1.33E-05 1.33E-05 1.33E-05 1.33E-J5 1.33E-05 1.33E-05 1.33E-05
TOTAL- ___ _ -.__.1.08E-03 - - 3.08E-01 _ _ . 1 04E-01 . - - . .3.51E-02 _ .. __.1. 01 E-01. .c ___ 2.19E-02 _ _.6.62E-02.. ___._9.63E-02 .

.____.__ USAGE.fKG/YA.HR/YR) __ . . . DILUTION _T I ME l HR I _ .__. .__. .S HORE W ID TH . F ACTOR = 0.2 . _.__._________ _ _ _ _ _ E _ __ __

FISH 6.9 10.0 34.00
._ ___. I N VE R T E BR A T E _ _ . . _ 1.7 ._ , 10.0 _ 34.00 . . . - _ _ _ _ _ _ _ _ __ _ . . _ _ _ _ . . _ _ . . _ _ _ . . . . _ . _ . . . _ _ _ _ . _ . __

SHC';ELINE 14.0 10.0 10.00
.__ 5%IMMING 120.0 ___ ._ _ 10.0 .. . _ . 10.00 .._ _-__._- _ _ _ _ . _ . . _ _ _ _ . _ _ _ . _ . . _ _ _ _ _ . _ _ _ _ _ . . . . . _ _ _ _ _ . . . _ _ _ _ _ _ _

BOATING 29.0 10.0 10.00

o * * ISOTOPE CONTMIBUTION * * *

PATHWAY SKIN BONE liver TOTAL 80CY THYROID KIDNEW LUNG GI-LLI

FI$d P 32 922 P 32 261 P 32 455 I 131 925 MN 54 13 FE- 55 921 P 32 631a
P ___ _ __ _ F E _5 5. . _ lt ._. F E 55.. 4 CZ _. F E _ 55_3 01 1_13 3__ 61..__ . ZN _. 6 5 - _32 3 . _.__C 5_13 4 . 23 _ __. F E. 55 . 21 E __
i C5 134 !! ZN 65 25 CO 60 31 I 131 23 C5 137 31 FE 59 It.

b
_ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _____C5 137. 33 - C5 134.. Ilt _ _ IN 65____33.. _.__._______ .___ C5 134_ 231 __ _ _ _ _ . _ CO 63 23 _ '

. C5 137 lit C5 134 65 C5 137 345 ZN 65 25,

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ - - _ _ _ _ _ _ _ _ _ - _ _ _ . . _ _ . __ .. --_ _ _ _ . . C 5 13 T _- __ 7 3 _ _ _. _ _ _ _ _.__ .__ ._ _-_ . H . _ _ . 3 _ _ 41 - _ __ . . .. N S . 9 5 . __ . I t __
H 3 11

_ _ _ _ _ _ _ _ _ _ _ . _
_ _ ,,__ ,_,_.

____._ I N VE R TE O R A T E _ _ _ P 32. 685 _._.P 32 6 5 _. __. P . 3 2 _ _10 3 ____. T E 129M .5%._. IN 6 5 . _3 4 3 . .__ F E __3 5 __ 9 8 t _ _ _ P _ 3 2 _1 o t _ '

FE 55 95 FE 55 635 FE 55 46% I 131 STE TE 129M 57% FE $5 225
___ _____ _.. ___._ _ __IN 65 3 3 ___ ZN. 65_ 173.-_ 00 59. It ___1__133 .6%_ _ TE.131M. 21 __ ___. __..__FE_.59 13..

TE 129M 133 TE 129M 5t CD 60 63 TE 132 It CO 60 4%
C5 137 __.1%__ C5 134. It _ _2N_ 65__215 ___ Z N 65. 10% _

C5 137 2Z TE 129M 83 ZN 69M 23
__ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . C5 13T___13 _________ _ _ _ . _ . _ ___ _ _ __ R U 16 53 . (

TE 129M 225
___ ._ _E _ _ _ ._ ___ _ _ _ _ _ . _ - . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ . . _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . . . _ __ T E 131M 63 _

*TE 132 25 (

_ _ . _____.._ LA.140 _ 1*.
CE 144 63

. (

____ 5HCRELINE __. . 00 .. 60 422 __ _ C 0 _ 60 4 2 % ___ _ _ _ _ ____ _ _ _ _ _ 1.____.__....________
C5 134 145 C5 134 142 '

_.C5 137.__411 __C5 137 _421--_
_

SWIM NA 24 113
__ _ ._ _ . NN 54 it . . . . . _ _ . . _ _ _ _ . . _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4CO 58 41
_ _ _ _ _ _ _ _ _ _ . - _ __ _ _ _. __ C 0 60 2 5 % ____ _

CU 64 !!
_ _ _ _ _ _ . _ _____.___ NP 239 I t _ _ _. ___ _ __ _. . _ _ _ _ _ _ . _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _

f
MO 99 1%

_ . _ _ _ _ _ _ . . _ . . _ _ . . _ _ _ . . . _ _ 1 131 _.93 _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . . . _ _ _ . _ . _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ . _ _ . . . ._. ._

_n
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. _ _ _ _ _ - _ - . _ _ _ _
_ .

'

'0_0_ 0 . FP CON 50sePTION POPULATION COSES 0...0_ 0. e - - _ - - - - - -. '
~ 1

SPORTFISH HA~1 VEST _ I
.

__DOSEIMAN-REMI
.<

/CTHWAY AGE GROUP USAGE 80NE LIVER TOTAL BODY THYROID KIDtvEY LUNG GI-LLI
.__._ FISH. __ __. ADULT .. 2.12E *0 5 .1. 47E * 00 . 3.47 E-01 1.51E-01__7.40E-02-_2 81E-02 2.29E-01 2.80E-01

~

FISH TEENAGER 3. 38E +04 2.36E-01 5.81E-02 2.26E-02 1 37E-02 4.50E-03 3.70E-02 4.41E-02 i

FISH. CHILD ._..__.2.05E+04 1. 50E-01 4.19E-02 . 1. 3aE-02_.1.9 7E-02. 2 72E-03_ 2.31E-02 2.65E-02.
'FISH TOTAL 2. 66E +0 5 1 86E+00 4.47E-01 1.87E-01 1.07E-01 3.53E-02 2.89E-01 3.51E-01 ,

DILUTION CATCH TIMEIHR)-INCLUDES F000 PROCESSING TIME OF 1.6dE+02 HR (POPULATION.4.65E*D4 ag. 3 .

D'8 0.44 E * 05 . 0.19E*04 0.37E+03 3 7J#/ G2 4~D _'__
'' '."'

9 0.1tE+03 0.35E+04 0.33E*03 :: i0- /'

0.13Ee03 0.45E*04_.0.29E+03 .. 'a* . . L_ A ;'' " *

|T,6 C.14E+02 0.61E*04 0.23E*03 f[
_

i

_O.51E+01 0.93E+04 0.19E*03 _ _ _ _ _ _ _ . _ _ _ t _ _. . _ . . . . . _ . _ _ . _ _ _ _ _ . _ . . . . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . . . . , _ _.. (
C.45E+01 _0.12E*05 _0.18E+03 _ y , , . , ,

_ _O.78E+01 0.20E+05 0.22E+03 -S.______.____.__ __ _ _ _ . . _ _ _ _

(

'

q C.9f.E+02 0.46E+05 0. 2 7E + 0 3 /C0
O.30E+03_.0.78E+05 . 0. 33E * 0 3 1 # '' # * *

.15E+04 0.85E+05 0.40E*03 MO .
*

t

VE2 AGE INDIVIDUAL CONSUMPTION IKG/YRI A00LT=6.90E+00 TEEN =5 20E*00 ' CHILD =2.20E+00 42

~

* * * ISOTOPE CONTRI8UTION * ~~T'*
~ ~~~~~~

8

LGE GROUP BONE LIVER TOTAL SODY. THYRO?D KIDNEY LUNG GI-LLI-
(

ADULT
'

,
s '

...___.-__.._.__P_32. 94E ..__.P. 32. 251 _ .P __32 _351. .._.1 _ 131 _98%___ NN__54__.lt FE _55 _961_ _ P._ _32__553 __ ~ _ . . _ _ . . _ _ . _ _
FE 55 23 FE 55 551 FE 55 335 H 3 1% IN 65 321 C5 137 11 MN- 54 12 0-

C5._137 _ lt ZN_ 65 _.3E CD__60 _lt I___131 11 F E_._5 5__2 61
C5 134 51 2N 65 43 , C5 134 23* FE 59 25

_ _ ____ ______ _ __ _. _ C 5 . 13 7 83 _ C5 134 _111 C 5 _13 7. _. 3 31 ___ . 00__60._ 43 _ _ _ _ _ _ . 4
C5 137 12E H 3 4% ZN 65 3E

,

. _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ NS_._95 __31. _

, .
0

T E EN AGER

. _ _ _ _ _ . _ _ _ P _ 3 2. __ 9 41____ P . . 3 2 _ 23 5 .___ P . .. 3 2_ . 3 8 5 I _ 131_ 9BI ___MN__54._.It ___ FE..55__951 P___32 _561 _ _
?

FE 55 23 FE 55 525 FE 55 351 H 3 13 LN 65 32E C5 134 11 MN 54 15 ,

C5.137 _ 13 IN._65._. 3% _ CO._63 _ lt_ I .__131_,. I t C5.137__ 21 FE_.55_.27E
C5 134 75 ZN 65 45

_ C5 134 23E FE 59 21 - (
C5_137__.10% _C5.134 _ 81 C 5._13 L_.3 51 C0__.60__35

C5 137 93 H 3 41 ZN 65 33
_ _ _ _ _ . _ _ _ _ _ _ . _ _ ___ . _ . _ _ ___ . _ _ _ _ _ . . . . - . _ NS _95 . 21..__._ _ __

(

. .

CHILO 9

P. _ 32.__893 P.._32. 205 .____P___32 373 I _131_ 981 ftN _54__. It FE__55_921 P ,_._3 2 __3 71
FE 55 25 FE 55 44E FE 55 353 H 3 15 ZN 65 32t C5 134 25 MN 54 It

..___ C5 134 _.23 _ IN 65 __ 35 __.CO _60___.33 I_.131 ..It _ _C5_137___32 FE. 55 _272 _ _ _ <

C5 137 51 C5 134 123 ZN 65 41 C5 134 233 FE 59 25
_ _ _ _ _ _ _ _ _ _ . _ . . . . _ _ ___ . C5 13 7_18 3 ._ _. C 5 134 _ 7 3 _ CS _13 7_3 51 _ CD_ 60_. 35 ,_

C5 137 85 H 3 4E IN 65 35 t-

_ _ _ .._ _ H _ ._ 3 _ i t . . _ _ _ _ . NS___95 . 21 _
- . _ _ _ _ _ _ _ _ . _ . _ .

i_ _ ~ . _ _ ._ .. ._ _ _ __ _ _.. ___ ____ _ __ . _ _ _ . _ __,____

_ _ llCGS. ._..._ . . . _ _ _ . .. _ _ _ . . . _ _ Table 4.9k.._ ______ ___.._. . _ _ . _ . _ __ _ _ . . _ _ . ._ . ,_ .. ,



_ _ . _ _ . -

s .

'0__0_._0_,F *5H CONSUMPT ION P!PUL AT ION DOSES .0._ 0 .0_ - _ .

-

( ). . E 13 V C4N-CEM

3 COMME CICL HAOVEST
.

005EIMAN-REi13.. ,

AcTttWAY AGE CROUP USAGE BONE LI A TOTAL 80DY THYROJD KIDNEY LUNG GI-LLI
FISH h _._. . ADULT . 3.14E * 0 F .2.28E-01. 5.9FE-32 2.55E-02__1.02E-02.__4.97E-03. 4.0FE-02_ 4.59E-02___._'

- - _ _ _ _ _

FISH TEENAGER 5.02E*06 3.68E-02 9.99E-03 3.81E-03 1.8?E-03 T.95E-04 6.58E-03 7 22E-034

' FISH CHILO _ _ _ __ .. 3. 04E *06 . 2. 3 5E-02 _7.2 5E-03_. 2.33 E-03_2.72 E-03__4.81E-04_4.11 E-03. A.3 3E-03 _

TOTAL 3.95E * 0 F 2.88E-01 7.69E-02 3.16E-02 1.48E-02 6.25E-03 5.14E-02 5.75E-02

D ILUTI ON CATCH TIMEIHR)-INCLUDES FOOD PROCESSING TIME OF 2 40E POPULATION =6.90E*06
~^

C.4 4E*05 0.55E +04 0.45E+03 ?M !/|J_C >'l A ^ l '''
' ~ ' i

00 '

/ /e '
. . . _ . . _ . , _ . _ _ _ . . . . _ _ _ . _ . _ .

2O.19E*03 0.10E*05 0.40E*03

O.13E* 03_ . 0.13E *05 . 0.36E * 0 3 . _ _ _ . _ *_ ___.___.J._a___..-__.... .- _

0.14E*02 0.18 E * 0 5 ' O. 31E + 0 3 '

0.51E*01 0.28E*05 0.2 6E + 0 3 .
_ __ _ ) _ _ _ _ _ _ _ . . . _

. . _ . _ _ _ . . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ . . _ _ _

0.26E*03 -0.45E*01 0.35E*05
C.78E*01 0.59E*05 0.29E+03 I 1'

___ _

-

C.96E*02 0.14E+06 0.34E*03 l.
4.30E*03 0.2 3E *0 6 . 0.40E *03 1 3 J. _ _ _ _ _ - _._

0.15E*04 0.25E*36 0.47E*03 3CC ' +

AVERAGE INDIVIDUAL CONSUMPTION'InG N Rii DUL'T=5.90E*00 T'EEN=5.20E*00 ~ CHILD =2.20U+bd
~" ~~ ~ ~ ~~ ~ ~~ ~

0 * * ISOTOPE CONTRIBUTION * * *
,

AGE GROUP SONE LIVER TOTAL BODY THYROID KIDNEY LUNG. GI-LLI.

% ADULT .

_____._____. _ P.__.32 _935 ____P _ 32 22% _ P __32 _.32% I_ 131__.975 _ _MN_.54___11..__FE _55___965 P _ 32__525 __.__ __ __.**FE 55 35 FE 55 56% FE 55 35% H 3 21 ZN 65 32% C5 137i it MN 54 11
C5_137_ 15 IN _65__ 4% CO 60_ _13 I__131__. 1% F L 55 _2 tit

C5 134 6% IN 65 45 C5 134 23% FE 59 21 i

__ .. _.C5 137 ._83 __ C5 134 lit _ _ C5.13T__351_____..___ __CD_ 60 _. 55 ___ _

C5 137- 131 H 3 5% ZN 65 31 *

_ _ __ _ _ _ _ - . _ . _ _ _ _ _ _ _ __ _ N8 95__.3E___. _ ._

.

TEEN AGER
~~~

__.. _ __ __P ___32 _935 P 32 .213..._ P 32 341 _ ! 131 _981 ___ MN 54.. It FE. 55__951_ _ P...___32 5 3 5 . _. ____ _ . _ . .
FE 55 35 . FE 55 54% FE 55 375 H 3 lt IN 65 32% C5 134 it MM- 54 it .

___ 05_13 7_ 2 R % Zn _65 _35.___CO 60 _. it. I _131._ .1t _ C5 137. _2t___. FE_ 55 _295 __ _
*

C5 134 73 ZN 65 43 . 05 134 23% FE 59 25 *
_ ___ _C5 137 _.115 _ _C5 134 _ 95 C5.137_.35% __ _CO._60 __ 41 ___

C5 137 tot H 3 53 IN 65 34
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ . _ _ . _ _ . _ . . . _ __N8_ 95. 2* __ _ _ _ _ _ _ . . _ _ _ _ _

L._._ .____
_ ___ , . _ _ .

P __32.__871 __ P _ 32___175.___.P..__32._.341 I__131_984 NN__54 _ lt____FE..55_._921 P _32__532.___
FE 55 35 FE 55 453 FE $5 373 H 3 13 ZN 65 323 C5 134 21 MN 54 lt

_.___.___ _ _;C5 134 _.25 __..IN. 65.. 33 __00__60 33 I 131.__ 11 _._C5 137 _ 45.___FE_ 55 292 ._ _ _____.f,
C5 13; 65 C5 134 12 IN 65 45 C5 134 23* FE 59 25 '

|_ _ _ _ ._ C5 13 7.. 193-. .C5 134 _ 85 _ _ _ . . . _ __C5.137.._351__. (0 _ 40 3 2 _. .___ _
C5 137 85 H 3 51 IN 65 3t '

H.._ 3 It _ . . . _ _ NS_ 95__ 25

NEPA DOSES
1



_. NOTE __TET AL NEPa 005E MUST INCLUDE SPORT Cf.TCH
. _

_. ..._. . . _ . . _ _ .

_ _ _ . . _ _ . _ _ . _ ____. C l .__

_ . . _ . _ . . _ . . _ __ DOSE (MAN-RE . . . _ _ . _ _ . . _ . .. -

P2THbAY _.. AGE GRour U 5f.G E BONE liver TOT AL O'' Y THY:~CID KIDNEY LONG GI-LLI ....... _ __.___ . . . . _ . _ _ . _ _

FISH ADULT 6.29Ee05 3.80E*00 9.95E-01 4.25E-01 1.71E-01 8.29E-02 6.78E-01 7.65E-01

FISH _ ._ TEENAGER 1. 01E + 05 6.13E-01 1.67E-01 6.34E-02 3.15E-02 1.33E-02 1.13E-01 1 20E-01 . _ _ _ _ . _ . _ . . . - _ . . _ . .

FISH CHILO 6.07E +04 3.92E-01 1.21E-01 3.u9E-02 4.54E-02 8.01E-03 6.85E-02 7.21E-02

F15H _ TOTAL .._ 7. 90E +05 4.81E+00 1 20 E*00 5.27E-01-. 2.4TE-01_.1.04E-01_.a.56E-01._9.58E-01 _. _ . _ -._ _ .._. __

CILUTION C ATCH TIME tHit a-INCLUDES FOOD PROCESSING TIME DE_!2.40Et32.HR iPOPULAT10N=1.3SE+05 - . _ _

0.44E*05 0.55E*04 0.45E+03 ?i ) 'A ' J --

__. C.19E*03 0.10E * 05 0.40E*03
. / '

.. . . _ . . . . . _ _ . _. _
. _ _ _ __ ._ . . _ . . . . _ _

C.13E+03 0.13E*05 0.36E*03 / />
. . /)_I

__ . _ _ - _ _ _ . .

___ C.14E*02 0.18E*G5 0.31E+03 . _ a ' 1. .

. _[fC.51Ee01 0.28E+05 0. 26E * 0 3 ? s s-

0.45E*J1 0.35E+35 0.26E * 0 3 . . . _ E . .

' ____ . _ .

C.78E*01 0.59E+05 0.29E*03 ' /U'',
. _ . _ _

.C.96E*02 0.14E*06 0. 34E * 0 3 J . _ _ . _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . .

/' ; " ]4--
. . . _ _ . . ___ .__ . . _ _ _ _ . _ . . . _ _ _ _ . . _ _ _ _ . . _ _ . .

0.30E*03 0.23E 36 0.40E*03
_ _ _ . 0.15Ee04 0.25Ee06 0.47E*03 ,-

CV ER AGE INDIVIDUAL CONSUMPTION (KG/YRI ADULT = 6. 93 E + 0 0 .__ TEEN =5 23Et00 CHILDe2 20Et00 __ _ _ _ _ _ _ . _ _ . . . _ _
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L. J.0 0.0 0.0 0.0 1.930E+04 1.S40 E + 0t, 3.140E*06 S.220E*06 4.260E+06 4.S00E*06 1.ebaE+07
hih U.o 0.0 __.__0.0. 0.0 ._ , 4.5 DE e 03 .1.220E * 0 7. 4. 310t' e 06 7. 860E * 06 1. 280E * 0 7 6.060 E + 06 4.3 4 3E * 0 7_._ _ _ _ _. . .. . _.

. u.0 0.0 0.0 0.0 4.S40E*03 1. 54 )E * 0 6 4.960E* 06 2.020E * 06 2.620E * 06 8.310E*06 1.945f*07
.

ode m d.0 _ 0.0 0. 0 .____ 0. 0 --_.5.$00Ee03 1.32JE*0s 4.ds0E+06 3.44pE*06 9.1004*0s 8.46ui+06 2.721E*07__ _ _ - _ _ . _ q
f.. o.0 0.0 0.0 1.720E *03 4.820E + 03 2.200g * 05 4.510E + 06 6.280L e 06 3.920E*06.6.S$0E*06 2.145E+07 j
f raw;_ a a_n n_n n_n 9_n mis e n? n_n a_n 7 _ no ne . nr. t_7 tor.nx . _ n na r . ni. n _ r tos .n?.

TuTAL 0.J 0.0 0.0 3.ua0L + 03 2.145E * 05 6.603E*0 7 2. Co oE + 08 1.847E*0s 1.399E*08 !~.476E+03 a.193E*0a |
* ''

-.-__D4.10E-O' _._ _ - - p-Dit.LIIV A /M**28 =

|
e . ..

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

a l

1

- __ _ __

-- - _ _ . . - . . - _ _ _ _
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DIA u.0-1. 1.-2. 2.-3. J.-4. 4.-5. 5.-10. 10.-20. 20.-30. 30.-40. 40.-50. TOTAL

0.0 3.2 700 e 05_2. 940E * 06-3.480E * 05. 2.03CE + 06 4.420E *06_1.20 TE + 07
_ _ . fd 0.d __ 0.0 .0.0 .- 0. 0

fetet 0.0 0.0 0.0 0.0 1.360E+ 05 2.620E * 06 2.940E + 06 3.480E+06 2.010E * 06 6.420E *06 1. 763f * 0F
uL_ 0.g n.D n_n na n_n _S r ?:q sca 1 sM e nt 1.g1DLey. % JnntanL n_n 1-ytrsni

thL d.o 0.0 0.0 0.0 0.0 1.963E+06 8.180E *06 0.0 2.490E+05 1.040E *07 2.079E *07
7.133Ee05 1.770Ee06 2.560Ee06 3.530E+05_O.0-___ 5.396E*06 _.

. _ _ . .t 0.0 _ . _ - - - 0.0 _.O.0 _ _~___.0.O_ 0.0
* 2.850E+05 2.000E+06 0.0 2.850E*05 9.150E*05 3.485E+06

152 0.0 0.0 0.0 0.0 0.0

' . .SE O.0 _ . 0.0 0.0 _.._._._0.0 0.0 0.0 _ __0.0_. ___-__0.0 2. 9 70E + 05_1.320E * 06_1.617 E * 06- _ - -

$$i U.0 0.0 0.0 0.0 0.0 0.0 2.990E*06 3.820E+06 5.280E+06 3.730t*06 1.582E*07
L _ 0. 0. a.0 n.0 n.n n_n 1_tnnssn r. L inns sah 1_ v10La MJ LCE a nL L Ujnrsnt 9t _ t L 1 r A ~tL

50m 0.0 0.0 0.0 0.0 0.0 1.56JE*06 2.150E*06 6.730E*05 0.0 0.0 4.3s3E*06
0.0.___1. 820E + 06 .3. 240E * 0t 6.9 50E * 06 .7.170E * 06 4,.690E + 06 2.58 7E *07 _ . - _ . - - -

. Las 0.J _. 0.0. _ ._.0.0_ _ __0.0
h;W a.a 0.0 0.0 0.0 0.0 1.823E *06 5.54 JE * 06 7. 74 0E * 06 1. 510E * 0 7 5.150E * 06 5.135E+0F

- ._ O.0_ ___._2. 8 SOE + o5,1. 82 )E * 06 7.3 50E + 0t~3.4 30 E * 06_7. 520E e u6 1. 700 E * 0 F _3. 746E + 0 7
m U.J ._ .0.O_ _.O.0
kN4 b.0 0.0 0.0 0.0 0.0 1.560E*06 6.860E*06 1.360E *0 T 4.0 30E *07 4.840E *0 T 1.107F *08
km __ v.O ng n_n n_n n_n > _ un3L.nar. L tnr s ne. ? n wrean >=iinr a s t_s.r.nu ni n nt n r s ns.
Af.m 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.490E *06 2.270E *07 4.060E *07 6.579E *0F

10TAL 0.0 0.0 . ._ .. O.0__ __.0.0_ _ __ _ 4.2 500 * 05. 2.103E + 0 7 .6.34 4E * 07 6.864Ee 0 F 1.292E* 08 1.955E *08.4. 783E + 0a -
2. 3 9E -02DL6h1TV1 /A**28 = - - - - --

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

_ _ .._ ..____. ______

M
SilE east 40AL Pat 0DUC T 10Ne KGR [N8 "-N MM
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3.- 4. . .._ , 4.-S. _ __ 5. - 10. _ .10. -2 0. _ .__20. - 3 0. . 3 0. -4 0. __4 0.-50. __ ._10T A1._ _.

h 0.0 0.0 0.0 0.0 0.0 3.796E*04 1.403E+05 1.660E +05 9. 685E * 05 1.738E *06 3.251Fe06
Ar.t u.0 0.0 ._ _0.0 ______. 0.0. 7.800E*03_3.02FE+05 1.055E+06.4.562E+0t,.1.572E+05 0.0 __6.085E+06 _ _ _ . . . - . .

f.E u.u 0.0 0.0 0.0 1.140E*04 3.02 FE *J5 9.44 85 + 05 0.0 7. 740E * 35 2.664F e06 4.694Fs 36

tt.L O.c n . 0. n.n n.n n_n >_17trens 7a ns ens t.faltanA i _ n > 7 r e n t, 11_ qE.a ns, t_nt7c nA

s 0.0 00 0.0 0.0 0.u 8.603E *04 3.291E e 05 1.513E *06 5.446E + 05 1 042EeOS 2.63TE+06 *

ELE u.0 0.0. 0. 0 ____ _ _ . .. _ D . 0 . u.0 _. _ ___ 5.29 5E + 0 4. 3. 715E + 0 5 0.0 .-_.. 1.959E+ 05 8.952E + 05.1.515f e 06 -___._ ._

SL u.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.041E*05 1.981E*06 2.185E*06 .

55E o.u 0.0 _ .- _ 0. 0 __.. _ _ 0. 0 . _0.0 _ __ 0. 0 . _ .1.Ge,0E e 06 1. 3 5 5E * 06 .1.9 F I E * 0 b _2.998 E * 06_7.38 4 E * 06 -

1.016t +05 6. 703E*05 5. 300E *05 7.662F + 05 1. 766E*05 2.245E * 065 o.0 0.0 0.0 0.0 0.0 _ F11 rent* <

Sh_M.O n.n n.o D. o O_n 1_M 9 Fens *_*M cens ?_LaVens F _1 E nr e d s 1_ % 4 4 8 e d e.
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6.5 m u.o U.0 _.._._0.0 _ _.._0.0 _-.___ J.720E*03 1.417E * 35 6.5a TE + 05.1.192E + 0t> 2.003E * 06.9.11tst + 05 4.911E * 06
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A U.0 0.0 0.0 0.0 1. 860E + 04 1.417E + 05 7.451E eOS 3.9 T2E +05 9.155E*05 2.815F +06 5.033E * 06
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TOTAL U.O 0.0 0.0 2.400E+02 4.284E*04 1.e03E *0. d.649E + 06 2.032E *0 F 2.671E* 07 4.596t + 07 1.055E *08
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37 TABLE 2.5-6 (continued),
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FJ

Distance Total Milk
Map from site Number of Number of Production

Location Nate of Owner Mailing Address (miles-direction) Young Cows _ Milk Cows (1bs /yr.)

45 Bob Kux Box 35 Port Penn 4.1 - NW 47 45 454,500 27

46 Ed Deporti St. Georges 8.8 - NW 60 60 606,000

47 Wills Passmore R.D. #1 Box 64 6 - SW 55 55 555,500
Tewnsend

48 T. Alkinson R.D. #1 Townsend 6.2 - SW 50 50 505,000

49 Carton Blendt Jr. R.D. #1 Townsend 6.1 - SW 50 50 505,000
Ci s 15
? Er 50 Loyd & David Sheats R.D. #2 Middletown 5.7 - WSW 125 125 1,262,500
$ E"

p 31 David Reed R . D. #2 Middletown 5.9 - WNW 55 55 555,5C0
ow

& 52 Phillips R.D. #2 Middletown 4.4 - W 30 0 - 27

53 NA NA 6 - SW 0 4 40,400

54 NA NA 6.2 - SW 0 2 20,200

55 McNatt - Moore Port Penn 4.5 - NNW 9 0 - !27

56 Steller Townson 4.3 - SW l 1 10,100

57 Voss R.D. #2 Middletown 5.0 - W 25 0 -

58 W. David Townson 5.1 - SSW 0 1 10,100

$
e NA - Not Available
E. Notes: 1) Total milk production based on an average of 10,100 lbs/,r. per cow.
"

2) Dairy information for New Castle County, Delaware, was given in total number of cows, therefore
S an approximate number of milk cows was obtained.

j 3) Herds 53-54 were obtained after making a site visit to Delaware; no names or addresses were available. 27e

4) Information on dairy cows in a five mile radius of site updated in summer, 1973.

O O O
_ _ .
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%@ TABLE 2.5-6 (continued)
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%y
nx

Distance Total Milk
Map from site Number of Number of produ_ tion

location Nane of Owner Mailing Address (Miles-direction) Young Cows Milk Cows (1bs/yr.)

Cumberland Co.,
New Jersey

30 Albert S. Fogg R.D. #3 Bridgeton 9.9 - E 40 70 707,000

New Castic Co.,
Ielaware

31 George Baxter R #1 Middictown 6.6 - NW 40 40 404,000

U 32 W. E. Bullen R #1 Middletown 6.6 - WNW 50 50 505,000
$$ 15"* 33 R. Ch ambe rs R #1 Middletown 5.2 - NW 60 60 606.000wo

R ' 34 W. Cleaver R #1 Middletown 8.8 - W 60 60 606,000

35 J. Coverdale R #1 Middletown 7.6 WNW 55 55 555,500

36 S. Coverdale R #1 Middletown 7.8 - WNW 55 55 555,500

37 Raymond Burris R.D. #2 Middletown 8.6 - W 50 50 505,000

38 Samuel Dests R #1 Middletown 10 - WNW 60 60 606,000

39 Robe rt Emerson R.D. #2 Middletova 8.2 - WMW 60 60 606,000

P
N 40 J. Fennimore Box 161 Middletown 8.3 - W 50 50 505,000
5.
" 41 Claude D. Ilamman R.D. #2 Middletown 4.9 - V 50 75 575,700 |27E

3 liarvey Voshell R #1 Middletown 10.2 - NW 60 60 606,00042.

43 Edger Wooleyham R.D. #2 Middletown 9.3 - NW 50 50 505,000

44 Leroy Deporti edessa 6.7 - WSW 50 50 505,000

.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - -
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TAB LE 2. 5-6 (continued)c: m
3 y

X0 |

m i
m

5 "N Distance Total Milkw

Map from site Number of Number of Production

Location Name of Owner Malling Addre_ss (miles-direction) Young Cows Milk Cows (lbs/yr.)

15 F. Sowers R.D. #3 Salen 4.4 - NNE 1 2 70,200 2:

16 Norman Johnson R.D. #2 Salem 8 - ENE 170 0 0

17 Ar. Peterson liox 15 Alloway 9.5 - ENE 45 57 575,700

I 18 Albert M. Bell R.D. #2 Salem 7.7 - NE 20 40 404,000 15
,

|

| 19 Walt Bradway R.D. #2 Salem 7 -E O 7 70,700

20 Norman Counseller R.D. #2 Salem 6.5 - E 11 28 232,800
--

$$
W. Deldon R.D. #2 Salem 11 -E 34 52 525,200

k(21
"I 22 !! award llenderson, R.D. #2 Salem 5.2 - E 10 16 161,600

ov
r* i Jr.

&
s~

23 Richard Keen R.D. #2 Salen 8.2 - NE 20 45 454,500''

24 Ross Peterson lloward Ave. 8 - NE 25 0 0

25 Vicent Retnan R.D. #1 Salem 9 - NNE 10 6 60,600

26 Bob Ridgway R.D. #3 Salem 6.6 - NE 25 45 454,500

27 Ed ga r S t oms R.D. #1 Salen 9 - NNE 20 45 454,500

~6

W.K. Thomaski R.D. #2 Salem 8.3 - ENE 50 0 0
k(28
n

3 29 A. Weigel R.D. #1 Salem 9.2 - NNE 8 30 303,000e

fJ
M

O O O
- -
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TALLE 2.5-6 |em
3.$ |
"Y Dairy Fa rms Wi thin 10 Miles of the Site [
~U i

'f;ja .

Distance Total Milk v
Map from site Number of Number of Production i

Location Na:ae of thmer Mailing Address (miles-direction) Young Cows Milk Cows (Ibs/yr.) I

:
Salem Co., N.J.

[
k

1 Dr. Webster R.D. #3 Salem 5.6 - NNE NA 50 505,000 ,

,

i

2 A. Farnkaopf R.D. #3 Salem 5.1 - NNE 10 60 60,600 27 !

!
3 L. Richic 30 S. Tillury Rd. 7.3 - NNE 10 28 282,800 [

4 B. Ilaynes, Jr. R.D. #3 Salem 6.3 - NNE 25 73 737,300

gg 5 F. Schrier R.D. #3 Salem 10 - N':E 1 34 343,400 15

II $
3- 6 L. Fogg R.D. #2 Salem 6 E 50 50 505,000 ,

t

I
""

7 W. Dixon R.D. #2 Salem 5.5 - E 11 21 212,100.

Y [
& +

3 8 F. Smith R.D. #2 Salem 7-E 3 31 313,100 }
L

9 J.fl. Griscom R.D. #1 Salem 9.3 - N';E 25 74 747,400

10 Ar. Criscom, Jr. R.D. #1 Salem 11 - NE 65 80 808,000

11 Waldac Farms, Inc. R.D. #1 Salem 12 - NE 107 100 1,010,000

t

12 Charles liarris R.D. #2 Salem 5.2 - NE O 15 151,500 !

|
g 13 W. Gaunt R.D. #2 Salem 8.5 - ENE 23 35 353.500 |
$ i
g 14 llorrace Stoms R.D. #2 Salem 7.4 - NE 35 70 707,000

;

I
"

e
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. _ _ _ _ _ _ . _ _ . _ _ _ .._._i__.___ __ _ ____ _ _ ______ .._ _ _ _ _ _ . - - - - - - - CASE 1 -

FLPOLATIL 40 It0!v! DUAL OOSE C ALCUL ATIOa5 FOR UDPE CREEn_ GEt4E NG. STATION __ __

~
ALA6A Al- th L INTEGRATED POPULATION 00SE SUMt1ARY (M At1R E M I.

PAinwAY_a_INHAL

t.UCLIDE .T.ooDY GI-TRACT BONE _ _.JIVER __ __ K l o y E Y _ . THYROID _ LUyG _ _ _ S K. I N _ __ __.

_________,__________,_________.________ __, _______,_________,__________ _________,__________,

i 11 1 3.79E-03 8 8.9 3E-04 _| _4. 72 E .0 3_ | _6 176 --0 3. I _H. 8 5E-0 3_ | _ /. 03 E s oo I _o, o _L O.0 ___l
I 11.16% i 2.67% I 41.39% i 13.641 1 10.161 i so.32t 1 0.0 : I o.0 t i
,__________,___ -_._ _,-- -.__,______ ___,_____ ____._____.,____.__________,

~

1 133 1 3.11 L- 0 3 1 4.0 3E-0 3 1 6.0dE-03 | 9.5dt-03 | 1.37f-32 1 1.97E*oo 1 0.0 1 0.0 |

__ _ i 9.1 St . I _ .14,4 7%.. l_ _ 5 3.3 7t_ L_21,18 5..l . 2 7 9 n _| _ __49,915 _L__ 0,0. t. l ____0,0 t J _ . _ _

,___ ______, ._____ , ______,_______..__.________ _,__._______,___ _ _,

H, 3 1 2.70E-02.I 2.70E-02 l.0.0_ __ _| 2 70E-0 2 | _ 2. 64 E-0 2 _ | _2. 70E- 0 2_ l _2. 70E -02 .1_2. 70E -02__ | _ _ _ , _ .

| 79.35% | 00.71% 1 0.0 t i 59.55% 1 53.06% 1 0.675 | 78.895 1 100.00* |
_________.__________.-________ ,_________,__________,_____ -___.-________,._________,__________,

Lk 51 1 1.70E-07 i S.65E-06 1 0.0 1 0.o i 3.00E-03 | 1.01E-07 | 2.45E-05 1 0.0 l
1 0.0 1 1 _ 0.022.1 _ 0.0 t_i_ _ o.6_t I.___o.0 t i_ 0.0_ t 1 _ _. 0. 0 7 s .. I _.o.0 t |_ _ _ _ _ _ _ _ _ _ _

. Mr4 34 1 7.91 E-0 7 -. _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . , _ _ _ _ _ _ _ . . _ _ ,
_ _ _ _ . _ _ _ _

l.9 72E-06 LO.0 _L4.97E -06 Lt .g4[~o6_ l . 0.0 _! 1.76E-04 1 0.0_ . ___ |
i 0.0 t i o.03 I o.O z | o.01% 1 0.0 t 1 0.0 t 1 0.51s 1 0.0 t I

_ ___

_________.__________,_________,__________._____ ____. ____ ____,__________,_____ ____,__________,

ft 59 i 9.12E-07 | 1.62E-OS 1 1.02E-06 1.2.sof-03 1 0.o 1 0.0 | 8.77E-05 1 0.0 1

1 0.0 * I_ o.ust I __ 0.0.E.1_ 5.10t_i____o.0 1 L _ 0.0_*_ I _ _ 0.26 4 L _ _0. 0 *_I _ _ _ _ _ _ _ _ _ _

_________,__________,__________._________,__________,_____ ____.__________,__________,__________,

CG du i 1.49E-07 | 8.86E-ob i _ 0. o ,_ _ _, L1.13E -0 7_ L o. O _ __ _ _l_0.0 _ __.I_9.61E-oS.I_o.O__ ___|_ . _ _ _ _ _ . . . ,

1 0.0 t 1 0.03% 1 0.0 * 1. 0.0 t 1 0.0 t 1 0.0 * I o.28s I 0.0 t i Y

__

_ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ , _ ___,__ - - , _ _ _ _ _ -__, ______.._,__________.

CL 60 1 4.99E-06 | 1.loE-04 1 0.0 1 3.85E-06 | o.o | 0.0 1 2.87E-03 1 0.0 l
1 0.011 I 0.334 1. _o .O * l __ . 0. 0 * l__ o . 0 A l _ _ . c . 0 .t 1. _ e.40 c | __ 0. 0 . t . L _ _ _ __ _ _ _ _ _

-.

-___ ____ _ ___,__________,_____ _ ___,__________,______ ___.______ - , _ _ _ _ _ _ _ _ _ ___,

a 69 | 1.52E-06 1 1. 75E -0 6 . I _1. 0 6 E -0 6 ..l _3. 3 H E -0 6 L 2. 2 o E_- 0 6 , j _ o . o _ _ _ _ | 2. 65E- 95 I .,0. 0 . ___l _ _ __ . , _ _ _ _ _ _ _ _ .

Ja,I o.o t 1 0.0 t 1 0.0 % i o.O 2 | o.0 * I o.O E I o.08t 1 0.0 t i
__ _ _ _ . -.___ __,__________,___ ______,_________.__________,__________, _________. g
Sk 09 i S.77E-06 | 2.76E-04 1 2.01E-04 1 0.0 1 0.0 1 0.0 1 1.44E-03 1 0.o i fl

I o.025 I. 0.834 |__ 1. 7 6 t _ L _0. 0 x _ i . 0.0 t . | _ 0.0 t..t _ 4.22% L_ _. 0. 0 . t _-,__________,__________,_________,__________,L___ _ _ _ _ _ _ _ _ . _ _ . . _.

_________ _________-,__-_-____,_________, ___

sh, 90 1 1.54E-OS 1 2.18E-06.1 2.51E-O', I . 0._0
._ l . 2.0 _. . _. l _ 0 . 0. _ _ ;_3.73E-oS LO. 0 |

_ __

l 0.05 1 0.0 t i 2.20t i u.o t 1 0.0. t 1 0.0 % i 0.115 i 0.0 * |
_________.__________.__________,_-________,__________,__________,__________.__________.__________.

ik 9) 1 3.3SE-07 | 2.16t-06 | 1.54E-06 1 4.95E-07 1 7.79E-ol 1 0.0 ! 2.$6E-05 1 0.0 i *

I o.o x l _ . o.o * l_ _ _0.010 |____ 0.o I_L _ o.0 % |_ _0 . 0 t.I _._0.07 I _ _0.0 tj
_________.__________.__________.-__--_____,_________._________,_________ ,__________,__________,

_ _ _ _ _ _ _ _ _

sot 24 i *.87E-07 | 1.59E-05 1.1.22E-06 |_2 31E-Oe_l.0.9 _ . . _ | 2.,966-09 | 9.73E-05 |.0.0 __._|,________.__
_ _ _ _ _ . _ _ _ _ . _ _

1 0.0 t I o.05t 1 0.01% 1 0.0 * I c.0 t_1 0.0 t 1 0.23t 1 0.0 t I
_________.-_________.__________ _______ _ -.__________,_-________,_____ _____,__________..__________,

cst 34 1 3.adE-os i 3.64E-0 7 1 2.66e-os I d. 59t -05 | 1.o2i-05 | o.o i o.$9E-06 | o.0 i
! 0.11C 1 o . o _ _ t. | 0.23x | o.124. 1 0.03% 1 0.0 * I 0.02t _ I 0.0 t I

_________,__________ ______ ___,___-______,__________,___-______,_____ .___ .______ ___.__________,
_ _ _ _ _.

~ cS13o I 9.02E-0 7 8 9.47E-od i ~ ~ ~ ~3.176-07 1 1.19E-06 I 4.94E-07 ~ I o.O I 9.7'E-08 1 0.0 |
l 0.0 t i ~ ~o.o t i o.0 Cl~' 'O.o Cl~~~ 0.9 cl ~ o.0 t l~ '0.o t 1 0.0 t.1

~~~~ ~ ~

_________.__________.__________,___ ______,__________,__________,__ ______._,_ ______,__________,

GQ t *.2WE 0T 1 e. 71T 0'7 1 6. Wi.- 55 1 7.aat-os ! 2.36E-o5 i o. o I 9.e4E-06 I c.0 1
-- -

1 0.tzt i
_ o.0. t_.t.__ o _Sa L.L _ 0.17s_1______.___ ______, u 0,0_t_l_____ _ ___.__________.__________ ,I _ _ . _ _ _ . _ _o.034_| 0.0 t_0.0St

_ _ _ _ . _ _ _ _ _ _ _ _ _ , _ _ _ - ______ ___

~ -~ 1 ,IbA140 1 3.11E-06 1 2.56E-04 1 4. 74 E-05 1
| 0.0 * 1 0 77c 1 ~"o.42t') "~~5.81E-08

1 ~2.41E-03 | c.o ~
i 2.2tE-03 1

0.0' t ! 0 '. 0~ t 1 0.0 Y l ~ ~ 6.66 l~ ~ ' - ^0.0
~

0.0 Cl ~Y,~~
,

_ .( ,_
_____ - - . _____,__________ _________.____- ,__________,_ ________ _ _______,_- _____.

CEl+1 1.05E-07 I 9.81E-96 1 .1. 3 7t-0 6 i s.24t-07 | 5.16E-0 7 10.0 1 3.74E-05 1 0.0 I .

3'-- I o.O t 1 0.03t I. o.01% 1 0.0 t |_ 0.0 1 9.0 % i . o.11 c I 0.0 t.1
_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . __,____ -__,_ ______,_ _______,__________ _________,_________-,

. _ _ _ _ _ . . _ _ . _ _.

70w i 2.40t-02 1 3.34E-02 1 1.14E-02 L4.5 3 E -02 ] 4.90 E-0 2 _L4.0 3 E * 00. L3. 4 25-02_ L 2. 70E -02 | _ _ _ _ _. _ , _ _ _



! .

....-.. ... --_-,.. __...._....- -.... -.-.._---- _.7 -- - ~ CASE 1
^

j _ _. . ...___. ._._..-__._.._ ....-

f POPULAT ANo INoIVIDUAL. DOSE CALC 01ATIONS FOR HOPE CREEKJGFm _IM JIATI0ti_-__ .. G
' 7.th A AnauAL INTECRATED POPULATION DGSE SUMMARY IMANREMI

GRCUw .PATH.AY' =

.GI-TRACT ___ BONE __ _ LIVER ._ _K I O*qJ_ T HY RO ID LUNG SKIN ,- _

_ NuCL10E T. BODY . ,.-. .-,. ,_ - - - -,_ ...- --,_ -,.-- --,--- _,- ---,.

-

_ - - , -

_ _ .
1 131 _I 4.3SE-03 1.4.35E-03.,1,_4.35E-03_| 4.35E-03_| 4. 3 5E -0 3 .L4. 3 5E 0 3_i 4. 3 5E -01. _1. 5. 2 8 E_-0 3_ | _

i 4.111 | 4.112 i 4.11t 1 4.112 | 4.11 c 1 4.11% i 4.111 1 4.24% I
-_- -,-- . --, ,----- -, --- ----,--- _- _--, ..-- - ---,----------,---- --- -,

I 143 1 2 16t -u37 2.26t-03.1 2.26t-03 1 2.26t.-03 1 2.26L-03 1 2.26E-os i 2 26E-03 1 2.75E-03 1
-

_ -- . ,l __ 2, M t J . ___ 2. 21.t. ,LI L
.-i 2,14t _ i _____2.14 %--_ ,1, __. 2 44 L, --- -2 .14

_ _ __

-------_-,l _ .2.144..l_ __2.1<.t_ _ _-_------,-----_---- ------. --- _ _ ___,- __-_-,_-__---- -, --_ _ _ _ . _

cR S1 I 7.4TE-05_I_7.47E-05 1 7.47t-OS_.i 7._4 7 0 -05 _ L 7,4 7 En0 5. . l _7. 4 7 E--O S_i _ T. 4 7 E-05 .1. 8. 8 3 E-01._I
.

_m_._

t 0.075 1 0.07% 1 0.075 I o.072 1 0.07 I c ort 1 0.07c | o.07% 1
---- --,-..--------,--- ------,--- -----,----------,----------,

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

KN f4 1 1.64t-03 1 1.64E-03 1 1.64L-03 1 1.04E-03 1 1.64E-03 1 1 64L-03 1 1.64E-03 1 1.92E-03 1
i 1.SSt l _ _ _1.55 tl.__1. 551. L___1. S St L_ .l.55% 1 _ 1.55s.1- 1.55c i._.1.54*..I ____-- _ - . . . _ . .

----,
_ -_ -- ---,--- ------,-------- -,--------- ,-------- - ---- ---,---,------,---- _----,=-:

__ Ft 59 .I 2.21t-04 | _2. 21E-04...l, 2. 2.lt-04_ L2. 21t -04_| _2. 2 if. o4 L2 31E-04 1 J.21E-04 l . 2.60E-04_I-

I o.212 | o.21t 1 0.21t I o.21% 1 0.211 I o.21% ! o.214 1 0.21% i
-- - -----.----- _ ._.------ ---+---- -- _ -, -- - -, _ -,---- ---,__ -, -----,

00 $d i 4.11E-04 1 3.11E-04 i 3 11E-04.1 3.11t-04 i %11t-04 1 3.11E-04 1 3.11E-04 1 3.65E-04 i
i u.29%.I _o.29c I o.29 s _ L. 0. 29 4. I __o .29 c .,L a.29t l _ 0.29t_i___o.295_t _. ._._

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

, ---,----------,

LG 60 1 8.21E-02 | .d.21E-02 l. 8.21E-02_l 8.21E-02_1,_8.21r-02 | .A.21E-02.] _8.21E-02.|_9.66E-02_| _ g' _

L
,

l 77.731 1 77.73% | 77.731 1 77.732 1 77.735 1 77.73t i 77.73% 1 77.68% 1__

5 --. .-_ - .-- _ - . - - - - _ . - - -. - _ _ - - , _ - - - _ - _ . - _ .
' E

1 2.310-04 1 2.31E-04 | 2. 31E-0 4 | 2.315.-04 | 2.31E-04 1 2.650-04 i ''1 2.31E-04K ZN os i 2.31E-04
_.0.22t_1 _ .o.22t_l i o.22t_1 ____o a2t_1_ __0 425 1,--- 0.a24_I____.0.21L.,I

- ~

. .

> 1 0.221 1 ------,-- .--_ --
,-_ _ -_--, - _ - - _ _ - - - , - - - - - - - _ - , _ - - - _ _ , -- - - -

t - - _ _ , - --_-

_

h cs | 1.$9E-07 | 1.59E-0 7,.I .1.59 E-07 _ LI,590 -01_| __1 59 E -O t Lt . 59E-0 7.1_I . 59c-07 L t. 85E-07. .I ______. _ _

g1 . -
# "7-

I o.0 t 1 0.0 t I o.o t I o.O t 1 0.0 t 1 0.0 *| o.0 t I o.0 * I
,--- - --_ ,_- - ---,-- -------,_--------,----- .. . ----- ---,--_ --- --, .--- ----,
i o.03 |.__ o.03t_i 0.035_1 0.035.1___0.03*_ l_____o. oat I o.03* I 0 03L1 ._...' _ _ _ _ _la S5 1 3.40E-oS I 3.40E-05 1 3.40E-05 1 3.40t-05 1 3.40t-05 1 3.40E-05 1 3.40E-oS I 3.95E-05 1

----

__

.

i ._
- --- - - - - , - --- - - -- , - _- - - - - - , - ------ - - , -- - -- - -- - - , - - - -- --- - - , --- - - - - - ,i _2 , 2 1 E - 0 1. 1 . a , m -- _0 4_ |

----------,----------,

.su124 1 2.21t-04 1 2.21E-o4.l.2.21E 04._l 2.21E-o* l 2.gIE.-04 I_2.21E-04_
1 o.215 1 0.214 1 0.211 1 0.211_ | o.21c 1 0.21% l- 0.211 1 0.21% I

------ --,----------,----------,----------,----------,----------, ------,
---25-03---,------

---,--

cstas I a.62t-02 1 3.620-03 1 3.62t-03 1 3.6at-03 1 3.62E-03 8 3.62E-G3 1 3.6 1 4.22E-03 1
3.424 3.42t_l__. 3.425 |_._. 3.3 R ,I _._.. _ _ _ . .

- _ -_--_ --- ,L _3. 4 2 % _ l _ . 3 4 2.c 1., _ --_--__-_.-_-------_.1___3.42%-_- --_--,1i 3.42% ----------,-_---- ---,-- _ --_-,- - --,__. -

_

C5126 | 1.14E-05 l 1.14E-o$,l_1.14E-oS | 1.14E-05 1.1.14E-0 5 1.1.14E-OS | _1.14E-05 1.1.29E-05 L_ _ ___ _ . _ . _ _ _ _ _ .

I o.olt 1 0.014 1 0.01t I o.01% i o.01c I o.014 | c.014 1 0.olt 1

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

cstat i 1.03t-02 1 1. 03t -o 2 | 1. o n-u 2 | 1.03i-u2 | 1.03t-02 1 1. o 3 t-02 1 1.03E-02 1 1.20E-02 |

. ,-- ------ ,8 _ .9.72%-,L __9. N t--- ,i _-- _ . ---------. L_ 9 . 7 2 *-_ ------,I 9.72* .[__. 9.63 I -___.__ ._._.

I 9.72t 9 12* I 9.72C
-.- _.

_ ---,--- -,

__ _.oAi40 _ | 2.7dE-04_|_2.7dE-o4_1 2.78E-04_1 2.78E-04 L2 78E-04.1 2,7dE-04_I _2. 78E-04__ l . 3.17E 04_ i
_

I o.261 I o.262 1 0.262 1 0.261 1 0.261 | o.26% 1 0.265 1 0.26% 1
- - - , _ - _ s--- --,-- ---+- -- - - , _ - --,--- ------,- ----- --,------ ,

ctt-t T-1.coE-oS I 1.ooE-OS 1 1.0 6 0-O S | 1. c ec -O S ! 1,06E-05 | - 1. 0 6 E-0 5 | 1.o6E-05 | 1.19E-05 I
i o.olt i _ o,01t_i_ _ o.ott._1..__o.01% i Q,01L1 a.otLI _ o.o } t _1 o. o_.t _1 y1

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

+ 1 G T A 1.* 1 1.06E-01 1 1.06E-01 1 1.06E-01 | 1.060~01 1 1.061-01 1 1.06E-01 |_1 06F-01_ Lt.24E ,01_1 ___ s ' s_ _.

( : ,,.______--. ,--_ - ,. --_--, ----,----- , --_ _--_-,--- -,

N'I

|
. ++eas-

~~~

.

. - .. . _-.--_-..--m=___n.- -. ....e .e . -u.-*a. -.au-e-==4=a--.__==.=m- d===*-s'.a=~e-* e--

S -- *we. e -.m-m.ww. -% e-_._ e -hee .w _eee .m W. m we. .d.utr-u.s-wur--4p e me.p yopm_.,___ hew
._,*ep_me smi_-e-w-p.ew=6e e - .mem.mee me. e_al.*.e ..

I
_ _ _.
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IN91VIDUAt. 005E CALCULATICNS FGR HorE rREEK
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x

' F0FULATIOG iNO (M te!E.t l

{ AL A6 4 ANaOAL It!TEC# ATiD POPUL AT ICN OCSE SyMH AT=Y ,

PLUMEP AT_W AY
=

.GI-TRACT _ DONE. .__ LIV [R KlONC Y . _Tpp(llu. __1.UNG _ S K I N .__ ___ .
. -,___ _ _ _n -

,- .-- --- -,

----,-
------,-- - _-_--_,- ------ -,------- .,---_ --- -,--- --V) huCLlot T.CODY

_1 1.4 7E-0 7 Ll .4 rL-O i_| _1.4 7t-07_ |_ ),4 7E -91._!_1 4 7 E-0 7_ f.1,15E-0 5 I 4,17.E-05. .]---- --,_
-

I 0.0 t I o.O t 1 0.0 t 1 0.0 t 1 0.0 t I . o.o t t 0.0 t 1 0.0 t 1
_

h um 1 1.47E-07 .----- . -_ -------,, - - - - - - - - + - - - - - - - - , -

3.09E-02 1 3.09E -02 8 3.G9E-02 1 3.09E-02 1 3.195-02 6 1.13E-01 |
,_ ------ ----

- __- ---,--_-- --,---_--_
--_ --, 1 204 1 _..),71t_[ _.___ __ _

1 3.09E-02 1 1. _1 184 ,|KR USA i 3.09E-02 1. _ 1.lut.l _ 1.184.!__ 1.104.L _ l, lac _-- -- _ _,- -- _____,
| 1.161 ----

. ----- _-- -- , ------- - - , -- -- E - 0 3 _1 S . 2 5 E - 0 3 l g.65E-01_1. .
___ .

._
-

-,------- --,--- - _---,-- ---_

|_1.5nE-03..!.l.5DE 0) 1. _1. ,58

I o.061 1 0.062 1 0.065 1 0.065 | o.06: 1 0.06c 1 0.20% l 4.01t I
-

1.58E-03.|.1.50t-03 |__1.53E-03Kk 4f 5 1

-- - - - _ - - , - - - - ~ ~ - - , _ _ _ -
- -__,_-- -- __-,----__- _.. ---- -_ -,_-- - ---_....--- __-,- ___-____,
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,

g Agricultural and Farmingractices with&50_ Mile s. ofdr.tificial
v

Island.

The available data on farm production and agricultura' practices

within 50 miles of Artificial Island was collected and condensed
to provide input parameters for radiological dose assessment. A

detailed survey was conducted for the area within five miles of the

Artificial Island site to obtain specific information within the

immediate site environs. This survey data was current through 1975,

having last been updated in February and March of 1976.~

Thirty-one farms are located, at least partially, within five miles

of Arti.ficial Island as shewn in .Figare A 1.1 ami Table A 1.1. Most of

these farms are relatively small and often the products are used

() entirely by the individual farmors. Data collected for this part
.

of the study,was obtained by direct contact with the individual

fsrmers and landowners. All farms and potential vegetable gardens

( ) 500 sq. ft.) located at least partially within five miles of
Artificial Island were located by visual surveillance and their

locations marked on USGS topographic maps. Farmers were interviewed

and data collected on a standard survey sheet by trained personnel

familiar with the area. The 31 farms within the five-mile radius
of Artificial Island produce 217 metric tons of fruits and vegetables

and 1,360 metric tons of field crops per year. Apples, peaches,

sweet corn, potatoes and tomatoes make up the majority of human food

production. Corn (for grain or silage) and alfalfa are the prevalent

field cropa crown.
,
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Only two dairy farms are located with five miles of Artificial

p||) Island. These, farms and the nearest vegetable garden in eachg

sector are listed in Table A 1.3. Annual milk production from

these two farms is 4.2X105 liters.

Other major animal products produced are beef and chickens. The

total annual beef and poultry production is 46 metric tons.

The data on agricultural practices within 50 miles of Artificial

Island was extracted from the U. S. Department of Commerce Census of

Agriculture (USDCCOA) publications for the states of Delaware,

Maryland, New Jersey and Pennsylvania, and from ths Department of

Agriculture Crop Reporting Service (CBS) publications for the

respective states. In general, USDCCOA data was reported for 1969

and CRS data was available for 1974. The latter also includes
'

O summaries of the prior few years. The data showed a decrease in

acreage in production over the past decade probably due to higher

land costs, and suburban expansion and development. This has been

offset to some extent by increases in yield, such that the total

production figures have remained stable for the past several years.

It was assumed that the 1969 through 1975 data could be combined

without significantly affecting the applicability of the data.

Agricultural production has been divided into five areas: livestock,

dairy, fruits, vegetables and field crops. County production data

was apportioned into the sixteen 22 1/2 degree sectors and appropriate

radial lnteyals by assuming that production was uniform throughout
the arable cou.ty land area. After subtratting urban and forested

,

A'l.2-
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areas, the area of the county in the sector segment of interest was

determined and converted to a fraction of the county's total()
agricultural land. This fraction was used to calculate the fractions

'

of each type of country agricultural production in the area of interest.
For distances beyond five miles, "o" entry in'the distribution

tables indicates that all land within the sector was urban or for-
osted as far as could be determined from the USGS maps used for the
apportionment. Where two or more counties intersected within a
segment, their respective productions were summed.

The annual _ meat and poultry production within 50 miles of Artificial

Island is given in Table A'l.4 for the areas of interest. Table A 145

gives the annual production figures of beef only for the same areas.

Meat and poultry production within 50 miles of Artificial Island is

summarized in Table A 1.6.

Annual _ milk production within 50 miles'of Artificial Island is given
in Table A 1,,7. The contr_ibMtiona_ of_the_two_in.dividual f arms wi thin
five_ miles can be easily see'n. The distribution of this milk is

summarized in Table A 1.8.

Annual production of fruits and vegetables within 50 miles of
,

Artificial Island are given in Tables A 1,9 and A 1.10 respec tively.
This data is summarized by crop type in Table A 1.13. The distribution

of the truckAr:1n1 produce is summari zed in Table A_1.ll. Annual

fieldygoduction is given in Table A 1.12 and summarized by crop
type.in Table A 1.14

I
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Q,,Informationonhazing
sease feedin6 regimes and milk produc tion

'

was gathered from site area field surveys. From this data, pasture

grass density estimates were arrived at by an applica tion of a
bovine energy conversion model. The field survey also provided

yield statistics for harvested crops for beef and dairy cattle
feeding, as summarized in Table A .1.14.

In a_ survey of_78 dairy farms with a 50-mile radius of Artificial~

Island, pasture areas ranged from 4 to 130 acres with an average

pasturage of 31 acres. The number of dairy cattle ranged from a

single cow to as many as 300 cows on a farm. The aversge number of

cows per farm was 61. Thus, approximately two cows per acre grazed

in the sample area. The average nilk production vac about 30 pounds

per cow per day (14 kg/cov/ day).
{'*]AYO,

The majori.ty of farms reported grazing _from_ April-May through_ November.

Most of the dairy herds were reported to be gastured 2h hours a q.ay

during these conths. Ba:ed on a 50-day removal for green crop,
,

typical of Mid-Atlantic States farms, the pasture consumption was

computed to range from a minimum of 1.8 kg/cov/ day to a maximum of

7h kg/cov/ day, averaging around /c An average grazing.

. . g
area was computed to be 2,375m [cov/ day.The pasture density so derived

22 with an average of 0.23 kg/m2 to 1.7 kg/mranced from 0.05 kg/m ,

2 vi_th_an-average _ofso derived-ranged-from-0TC5--kg/m-to-lT7-ks/m
20. 2 3-kt-/m .

O
~
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O StK'ARY OF HIGHEST ELEVATIONS (FEET) ol!N 50-MILES OF t.RTIFICIAL' ISLANDn
a- s.s .

,

OlsTAxcER;.ncE(M:tES) - ..-

..

I!-ECTIM 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-53~

'

r. 10 20 20 River & Mrsh River & M rsh 20 100 450 600 C03

!/.E 10 Marsh & Nd Mrsh & River M rsh 20 50 100 100 30 253

.E 10 River & mrsh River & M.srsh 10 20 50 200 200 250 1E4

E .E la 10 m rsh & River 15 .- 12 50 ~ 140 135 150 200

E 23 10 .- River 4 m rsh 15 10 100 117 106 120 203 .

EiE 20 6 flarsh & River 10 13 33 '200 100 65 100 *

IE 20 River River River Oiver 10 10 9 11 * 22'

., .

51E 20 River River River ' River 10 10 10 9 15

50 53 56 525 20 River River 17 20 10
,

113 23 River River & Marsh 25 12 50 100 75 70 63

14 23 River River & Marsh 12 22 100 75 -75 75 75

kEJ 23 River River I m rsh 16 30 100 69 100 70 E3

'd 23 River - 20 30 60 100 85 84 ;50 457

'#.2 20 River River 24 31 67 71 445 600 750

!. * IC River River 23 3G 100 . '. 500 500 573 828

*JiJ 13 10 River - 10 30 100 500 450 'E62 1.CCD
-
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IDENTIFICATION KEY FOR FIGURE A 1.1
FARMS WITillN A FIVE MILE RADIUS OF ARTIFICIAL ISLAND-

() Map Direction & Distance (miles)
location Farm Name from Artificial island

~l Dukes SSW 3.8
2 L. Voss W 3.8
3 Cleaver W 3.9
4 Alexander WNW 4.0
5 Xux NW 3.9
6 Sowers NNE 4.2
7 Farnkoph NNE 4.8
8 Hinchman NE 4.0 *

9 Farrell NE .4.4
10 R. Davis NE 4.7

'

11 McLain S

12 Spicer SSW.

4.2
5.0

13 Steller SW 4.4
14 Sheltzer SW 5.0
15 Dickinson SW 5.0
16 Cleaver WSW 4.4
17- Bolton WSW 4.4
18 Hammond WSW 4.7
19 Phillips W 4.4
20 Voss W 4.6
21 Coleman W 4.7
22 Hanan W 5.0

O 23 Armstron9 W!rd 4.0
24 Currey Wini 4.0
25 Betts WNW 4.4
26 Wooleyhan WNW 4.7
27 Willoughby NW 4.2
28 Lesser NNW 4.4

; 29 Meyer NNW 4.6
; 30 W. Davis SSW 5.1.

| 31 L. Davis SSW 5.2
'

| .

|

!

i

I

O -
~ ~ ~ ~

..

TABLE A 1.2
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Nearest Milk Producing Animals and Vegetable Gardens
,

(>500 ftz) within 5 miles of Artificial Island*

Nearest Milk Animals Nearest Vegetable Gardens
Map * Map

location (Miles) location (Miles)
_ Direction _

,

N --- ---

NNE 7 4.8 6 4.2
'

8 4.0NE ---

'

ENE --- ---

*

E. - - - ---

ESE --- ---

SE --- ---

SSE --- ---

11 4.2S ---

1 3.8SSW ---

'

13 4.4SW ---

16 4.4 :WSW ---

W 22 5.0 2 3.8
1*

4 4.0WNW ---

;

5 3.9NW ---
.

28 4.4NNW ---

:

.

* Map location on Figure A 1.1

.

4 I

O
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,
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.HCGS DELE A 1,3
,
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Annual tieat and Poultry, Production witt.f a 50 cites of Artifical Istrnd *

. -

(k3fy~e~irT ~

Distance Range la Miles .

b 30-40/. 40-50 Total
Directica 0-1 1-2 2-3 3-4 4-5 5-10 7 10-20$ 20-30

r; O O #3.8)C)( '3.43 E[ 81.66 E'g 89.71 El 1.81 E 6 3.33 E 6

f.*iE O e7.85 E 3 3.05 E 5 1.06 E 6. 4.61 E 6 81.59 E 5 0 {
6.14 E 6

f.E O 1.15 E 4 3.0i E 5 e 9.53 E 5 0 *7.81 E 5 2.66 E 6 4.71 E 6

UAE O O 2.23 E 5 e7,24 0 5 3.72 E 6 1.06 E 6 * 4.11 E 5 6.14 E 6

E O O s 8.74 E 4 * 3.51 E 5 1.60 E 6 e6.07 E 5,, c1.36 E 5 2.78 E 6

ESE O O e 5.65 E 4 s 3.96 E 5 0 e1.99 E 5 1.71 E 6 2.36 E 6

1E O O O O O ,2.34 E 6 ~.1. $ 7 -1.33 E 7 .
'.

' 4.94 E 7 0
ISE O O O 2.07 E 6 .2.65 E 6 5.80 E 6 - .3.8) E 7

*

7

5 0 0 !.35 E 5 1.25 E 6 1.04 E 6 1.50 E 6 c3.46 E 5 4.23 E 6

0 k 1.t>2 E 5 e4.20 E 5 7.24 E 5 8.36 E 6 -1.1)() E 7 -2.77 E 7
f2.60E3'.! W

14 0 0 1.99 E 5 e 4.22 E 5 2.44 E 6 3.03 E 6 2.61 E 6 8.69 E 6 -
,

'
- 1:52 0 c3.72 E 3 1.6) E 5 07.33 E 5 1.25 E 6 2.14 E 6 *9.44 E 5 5.26 E 6

u O 1.86 E 4 1.22 E 5 ,8.58 E 5 o 4.31 E 5 e9.16 E 5 3.07 E 6 5.48 E 6

* 'r4 0 ,1.34 E 3 1.62 E 5 e 7.82 E 5 2.05 E 6 9.35 E 6 -1.65 E 7 2.83 E 7
.

t;J * 2.40 E 2 0 * 2.6') E 4, a 6.04 E 5 2.87 E 6 4.45 E 6 - 1.1,() E 7 1.89 E 7

frrJ 0 0 0 0 * 4.10 E 5 .3.65 E 6 8.48 E 6 ~1.25 E 7 -
s

Total 0 0 0 2.84 E 3 4.30 E 4 2.07I6 1.10 E 7 2.40 E / 4.53 E 7 1.18 E 8 2.00 E 8

. i j ,,

*

, , - -

,

I' '
_
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.
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*
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.

.

6e

TABLE.A 1.4IICGS .
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6 6 6 6 5 5 5 6 5 6 6 '6 6 7 6 6 '7 _
-

.

Rl E E E E E E E E E E E E E E E E E. a
t 9 8 0 5 3 0 4 4 6 3 6 7 0 1 5 2 8 -o 1 2 9 1 9 2 8 9 7 0 3 4 5 1 5 2

-m T

r(V
-1 1 1 1 5 4 1 1 8 1 2 2 3 1 9 6 -

-

-

- 5 5 4 3 5 5 5 4 5 5 5 6 6 6 7
0 E E E E E E E E E E E E E E E
5

- 5 8 2 4 1 8 1 5 4 2 4 5 0 4
0 6 5 7 1 5 8 4 2 6 2 7 7 9 9
4 .

O 8 3 3 1 1 3 6 5 6 4 5 4 3 1

5 4 4 4 4 4 5 5 5 5 5 6 6 6 7
-

0 E E E E E E E E E E E E E E E
4

- 0 8 8 9 5 9 3 8 3 0 0 4 3 6 8
0 4
3

1 4 1 6 5 2 7 7 3 7 2 0 6 1 2
.

2 6 3 4 3 3 6 2 7 8 ? 4 2 2 1

4 5 5 5 5 4 5 5 5 6 6 5 6
0
3 E E E E E E E E E E E E E . --
0 0 8 2 0 1 2 8 1 3 0 9 1 7 6
2

d
6 8 2 7 9 9 1 6 3 3 2 8 5 4

n 3 1 0 3 2 0 4 1 8 6 6 3 1 1 1 6
-

1
s

*I

l 5 5 5 5 5 5 5 5 5 5 5 5 6e
i 0 E E E E E E E E E E E E Ec 2 -
i - 0 9 9 9 0 7 4 3 4 8 4 7 8 7 nf 0 7 3 4 1 3 8 7 4 0 3 9 1 4 7
i 1 ,
t 2 8 7 2 2 0 3 2 2 4 5 5 3 0 3r .

A
s

f e
e l

i 4 5 5 4 4 A 4 5 5 4 4 6s M 57 0 E E E E E E E E E E E E E
1 n 1
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*- SUMMARY OF MEAT AND POULTRY PRODUCTION
WITHitt 50 filles OF ARTlflCI AL ISLAND

.

Number of Meat'

Livestock Animals Production Production
'

(kg/ year) (% of Total)
Cattle 3.82.E 5 4.58 E 7 24

'

Sheep 1.54 E 4 5.70 E 5 --

Hogs 1.52 E 5 5.64 E 7 28_

* Broilers 5.06 E 7 9.62 E 7 (~48 )
-

-
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SUMMARY OF MILX DISTRIBUTION
'*

WITHIN 50 MILES OF ARTIFICIAL ISLAND *() -

State New Jersey Pennsylvania

Total Utilization Fresh Processed Fresh Processed
% 67 33 75 25

Make-up of Processed: ,

' Ice Cream & Frozen Products 27 12
Creamery Butter 5

Cheese & other 6 8
.

*No data available for Delaware and Maryland; however, the distribution *

is assumed to be similar to that shown for New Jersey and Pennsylvania.

Relative milk production from New Jersey, Maryland, Delaware and Pennsylvania
Counties within 50 miles cf Artificial Island:

{]} P,r.o.du cti.e.n, New Jersey Maryland Delaware Pennsylva nia

% 10 21 6 63-
,

-
.

.

.

?

. . 1

.

.

.

.

() -

:
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- TABLE A 1,g
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*

Annual Truth Fpreing Production - Fruit, withia 50 Miles af Artificial Island
*

(L9/yett)2

.

Distance Ran91 in Miles
.

Direction 01 1-2 2-3 3-4 4-5 E-10 10-20 20-30 30-40 40-50 Total

% 2.49 E 3 1.92 E 4 6.97 E 3 4.07 E 4 1.34 E 4 8.27 E 4

L?.E 3.00 E 2 1.19 E 4 6.98 E 4 1.13 E 7 3.89 E 5 0 1.17 E 7

:.E 2.40 [ 3 1.59 E 4 6.24 E 4 0 6.96 E 6 6.77 E 6 1.38 E 7

Ef.E 1.49 E 4 4.73 E 4 8.56 E 6 4.27 E 6 8.50 E 6 2.14 E 7

E 1.22 E 5 3.16 E 6 2.71 E 6 3.90 E 6 1.98 E 6 1.19 E 7

Ett 5.fi8 E 5 3.56 E 6 0 4.74 E 5 ~ 9.32 E 5 5.47 E 6

SE O
~

0 0 6.52 E 4 1.27 E 5 1.92 E 5

51E O 8.67 E 5 1.11 E 6 1.50 E 6 7.24 E 5 4.19 E 6~

$ 7.18 E 3 4.88 E 5 4.33 E 5 8.04 E 4 2.42 E 5 1.25 E 6

51J 1.28 E 3 9.10 E 3 1.07 E 5 2.27 E 3 5.28 E 3 1.14 E 4 1.37 E 5

12 1.08 E 3 1.C6 E 4 1.29 E 4 1.45 E 4 2.13 E 4 1.78 E 4 7.62 E 4

L:2 1.E6 E 4 1.54 E 5 1.30 E 5 8.59 E 3 3.72 E 5 6.75 E 5

- 2 1.C4 E 4 2.86 E 5 1.99 E 5 3.40 E 5 6.49 E 5 1.48 E 6

.*.'J 4.65 E 2 9.10 E 3 2.18 E 5 2.22 E 5 6.40 E 5 5.55 E 5 1.64 E 6
*; 4.85 E 2 1.19 E 3 1.12 E 3 8.15 E 4 3.86 E 5 6.50 E 4 1.08 E 5 6.41 E 5.

!.*m2 0 0 2.02 E 4 5.31 E 4 9.31 E 4 1.66 E 5

Total 1.76 E 3 5.44 E 3 7.47 E 5 9.37 E 6 2.74 E 7 2.12 E 7 2.16 F 7 8.01 E 7 *

. g fFh
.

.

.

.
-

,

.

'

.
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f r.nuvi Truck ffraing Production - Vegeteh (s. withia 50 Miles af Artificial Isl*nd
(kg/ye.nr) -

i

Distance Range in Miles
,

Direction 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total ,

L 0 1.45 E 6 1.30 E 7 2.80 E 5 1.65 E 6 1.20 E 6 1.76 E 7 -

f. .E 1.64 E 5 1.16 E 7 4.07 E 7 3.21 E 7 1.10 E 6 0 8.57 E 7

f.E 6.71 E 3 1.16 E 7 3.63 E 7 0 8.79 E 6 1.78 E 7 7.45 E 7
;

[*;E O t.72 E 6 2.76 E 7 3.30 E 7 1.10 E 7 1.35 E 7 9.38 E 7

E O t. 55 E 6 5.12 E 7 4.46 E 7 1.92 E 7 5.80 E 6 1.25 E 8

ESE O 8.24 E 6 5.77 E 7 0 9.97 E 6 8.63 E 6 8.46 E 7 .

1E O O O O 1.06 E 6 1.50 E 7 1.61 E 7

50E O O 1.29 E 7 1.65 E 7 1.80 E 7 1.22 E 7 5.96 E 7

5 1.82 E 3 1.09 E 6 8.04 E 6 6.46 E 6 9.32 E 6 2.15 E 6 2.71 E 7

1'.7 0 1.31 E 6 2.96 E 6 7.20 E 5 6.16 E 6 1.33 E 7 2.44 E 7

12 1.82 E 4 1.53 E 6 3.13'E 6 5.21 E 6 4.24 E 6 4.43 E 6 1.86 E 7

'kIJ 4.54 E 3 1.22 E 7 4.36 E 6 7.73 E 6 1.28 E 7 6.03 E 6 4.31 E 7

* W 4.54 E 3 1.53 E 6 4.67 E 6 1.82 E 6 2.28 E 6 7.66 E 6 1.80 E 7
,

) L".W 5.14 E 3 -1.31 E 6 4.66 E 6 3.22 E 6 8.46 E 6 7.90 E 6 2.56 E 7

) !.J 1.23 E 3 3.63 E 3 2.18 E 5 4.43 E 6 5.89 E 6 3.86 E 6 6.44 E 6 2.C3 E 7

IJ.J 9.08 E 2 0 0 2.07 E 6 3.16 E 6 6.00 E 6 1.12 E 7
.

Total 1.23 E 3 2.09 E 5 6.53 I 7 2.72 E 8 1.60 E 8 * 1.21 E 8 1.28 E 8 7.46 E 8__

|

|
<
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SUMMARY OF TRUCX FARMING DISTRIBUT10ft 5 FRUITS AND VEGETABLES
.

'

WITHIN 50 MILES OF ARTIFICIAL ISLAND * '

Ov s
-

State: New Jerser Maryland Delaware Pennsylvania
Utilization ?, Fresh-Processed Fresh-Processed Fresh-Processed Fresh-Processed
FRUIT

Apples 55/t 45 0 37 63-- -- -- --

Peaches 99 1 89 11-- -- -- --

.

.

VEGETABLES
'

Beans, snap 100 20 80 100 10 90-- --

Corn, sweet 100 '-- 100-- -- -- -- --

Tomatoes 11 89 35 65 100 11 89--

.

Relative Fruit and Vegetable Production by State within 50 Miles of Artificial Island:
New Jersey Maryland Delaware Pennsylvania

(])its 609b 10 /2 15 15

Vegetables 67 20 8 5i

.

.
. .

.

[ }
* Based on state data and counties within the 50-mile area,

bdGS. TABLF. A 1.11
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Terectfon 01 17 P-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Tetal

0 1.45 C 6 1.30 E 7 2.00 E 5 1.65 E 6 1.20 E 6 1.76 E 7*

!.

f.*.E 1.64 E 5 1.16 E 7 4.07 E 7 3.21 E 7 1.10 E 6 0 8.57 E 7

f.E 6.71 E 3 1.16 E 7 3.63 E 7 0 8.79 E 6 1.78 E 7 7.45 E 7

I'.E O 0.72 E 6 2.76 E 7 3.30 E 7 1.10 E 7 1.35 E 7 9.33 E 7

I O t. 55 E 6 5.12 E 7 4.46 E 7 1.92 E 7 5.E0 E 6 1.25 E 8

E:E O 2.24 E 6 5.77 E 7 0 9.97 E 6 8.63 E 6 8.46 E 7

1E O O O O 1.06 E 6 1.50 E 7 1.61 E 7

5:E O O 1.29 E 7 1.65 E 7 1.80 E 7 1.22 E 7 5.96 E 7

1.82 E 3 1.09 E 6 8.04 E 6 6.46 E 6 9.32 E 6 2.15 E 6 2.71 E 7
5

0 1.31 E 6 2.95 E 6 7.20 E 5 6.16 E 6 1.33 E 7 2.44 E 7
! *.4

1.82 E 4 1.53 E 6 3.13'E 6 5.21 E 6 4.24 E 6 4.43 E 6 1.86 E 7
1.:

4.54 E 3 1.22 E 7 4.36 E 6 7.73 E 6 1.28 E 7 6.03 E 6 4.31 E 7
'L:4

4.54 E 3 1.53 E 6 ~4.67 I 6 1.82 E 6 2.28 E 6 7.E6 E 6 1.80 E 7
' *

w

5.14 E 3 1.31 E 6 4.65 E 6 3.22 E 6 8.46 E 6 7.90 E 6 2.56 E 7
E c4

f.J 1.23 E 3 3.63 E 3 2.18 E 5 4.43 E 6 5.89 [ 6 3.86 E 6 6.44 E 6 2.C3 E 7

9.03 E 2' 0 0 2.07 E 6 3.16 E 6 6.00 E 6 1.12 E 7
f.!.J

Totel 1.23 E 3 2.09 E 5 6.53 E 7 2.72 E 8 1.60 E 8 ' 1.21 E 8 1.28 E 8 7.45 E 8
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. . , -5 :- u 10-20 20-30 30 40 40-50 Total
-

'

?. -~~ 2.'9 E 3 1.92 E 4 6.97 E 3 4.07 E 4 1.34 E 4 8.27 E 4
!.*. I' 3.00 E 2 1.19 E 4 6.93 E 4 1.13 E 7 3.89 E 5 0 1.17 E 7
LE 2.40 E 3 1.19 E 4 6.24 E 4 0 6.96 E 6 6.77 E 6 1.33 E 7
ELE 1.49 E 4 4.73 E 4 8.56 E 6 4.27 E 6 8.50 E 6 2.14 E 7
E 1.22 E 5 3.16 E 6 2.71 E 6 3.S0 E 6 1.S3 E 6 1.19 E 7
ESE 5.E8 E 5 3.56 E 6 0 4.74 E 5 *9.32 E 5 5.47 E 6
IE O

~

0 0 6.52 E 4 1.27 E 5 1.32 E 5
'!E O 8.67 E 5 1.11 E 6 1.50 E 6 7.24 E 5 4.19 E 6-

5 7.58 E 3 4.83 E 5 4.33 E 5 8.04 E 4 2.42 E 5 1.25 E 6
Lid 1.28 E 3 - 9.10 E 3 1.07 E 5 2.27 E 3 5.28 E 3 1.14 E 4 1.37 E 5
iW 1.08 E 3 1.E6 E 4 1.29 E 4 1.45 E 4 2.13 E 4 1.73 E 4 7.82 E 4
LTJ 1.06 E 4 1.54 E 5 1.30 E 5 8.59 E 3 3.72 E 5 6.76 E 5-

2 ~' 1.C4 E 4 2.C6 E 5 1.99 E 5 3.40 E 5 6.49 E 5 1.43 E 6
'-. .~J 4.65 E 2 9.10 E 3 2.18 E 5 2.22 E 5 6.40 E 5 5.55 E 5 1.64 E 6

*

*/ * 4.85 E 2 1.19 E 3 1.52 E 3 S.15 E 4 3.85 E 5 6.50 E 4 1.03 E 5 6.44 E 5
*. .2 --

- 0 0 2.02 E 4 5.31 E 4 - - 9.31 E 4 1.E6 E 5
~ .47 E 5' ' 9.37 E 6 ..

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

7
- ~

. .

-- 8.03 E 7 ~~Tetal 1.76 E 3 5.44 E 3 2.74 E 7 - 2.12 E 7 2.16 E 7
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Annugl Fis1d Erop Pruluction ell .s. 50 Miles af Artificial Island
(kg/ydr)

*

Distance Rarwp in Miles

tirection 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total
ti 0 1.26 E 5 9.76 E 5 8.78 E 6 3.2(a E 6 1.88 E 7 2.13 E 7 5.32 E 7
f.*iE 1.95 E 5 0 7.78 [ 6 2.75 E 7 8.27 E 6 2.85 E 5 0 4.40 E 7
Li 2.18 E 5 0 7.78 E 6 2.37 E F 0 1.76 E 6 4.18 E 7 7.52 E 7

P.E - 0 0 5.86 E 6 2.18 E 6 1.21 E 7 1.79 E 6 1.67 E 6 ,2.36 E 7
0 0 a 2.18 E 6 6.9t1 E 6 9.43 E 6 1.66 E 6 1.11 E 5 2.03 E 7

0 0
~

1.11 [ 6 7.79 E 6 0 1.23 E 6 9.45 E 6 1.96 E 7ISE -
.

SE O O O O O 3.88 E 6 1.80 E 7 2.19 E 7

1E O O O 2.83 E 7 3.62 E 7 5.11 E 7 5.33 E 7 1.69 E 8

5 0 2.01 E 4 4.89 E 6 1.% E 7 1.42 E 7 2.04 E 7 4.72 E 6 6.39 E 7

Stu 4.98 E 4 4.31 E 4 5.87 E 6 7.22 E 6 6.33 E 6 7.32 0 6 3.99 E 7 6.63 E 7

14 0 1.68 E 5 6.82 E 6 1.13'E 7 5.09 E 7 1.69 E 7 3.50 E 7 1.21 E 8,
Liu O 4.24 E 4 6.82 E 6 2.15 E 7 3.72 E 7 6.33 E 7 2.72 E 7 1.56 E 8

u- 6.67 E 3 4.02 E 5 6.82 E 6 2.34 E 7- 1.05 E 7 2.18 E 7 3.95 E 7 1.02 E 8
^

K'.W 3.45 E 4 3.02 E 3 5.87 E 6 2.32 E 7 4.82 E 7 ,114i E 8 ', 4.69 E 7 2.73 E 8

f.J 2.22 E 3 5.11 E 4 9.79 E 5 2.05 E 7 7.13 E 7 1.04E8j 4.84 E 7 2.45 E 8

f. u O O O O 1.16 E 7 8.49 E 7 1.48 E 8 2.45 E 8

Total 0 0 0 5.06 E 5 8.55 E 5 6.39 E 7 2.55 E 8 3.20 E 8 6.00 E 8 4. 62 E 8 1.70 E 9'
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SUMMARY OF TRUCK FART 0HG PRODUCTION FRUITS AND VEGETABLES -

WITHIN 50 MILES OF ARTIFICIAL ISLAND.
*

O
.

0 - 5 Miles 0 - 50 Milos _ .

FRUIT
Kgx10 % ,Kgx10' %8

Apples 4.22 59 39.9 50

Cherries 0.02 0.1 --__

. Grapes 0.85 12 0.4 1
"

,

'

Peaches 0.98 14 36.5 '45
.,

0.5 1Pears 0.29 4 --

0.1Plums 0.06 . __ --

Strawberries 0.78 11 2.8 3

.........................................

0 - 50 Miles
VEGETABLES

Kgx10'- %
'

()SnapBeans 40 5

'Cabbage, Lettuce, Spinach 87 12

Sweet Corn 81 11

Tomatoes 271 36
,

Potatoes 171 23
'

- Others 98 13

_________________________________________

.

.. .

O

TABLE A 1.13

.
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SUtV4ARY OF FIELD CR0P PRODUCTION WITHIN 50 tilLES -

'

0F ARTIFICIAL ISLAND _

O.
TYPE AREA QUANTITY YIELD PRODUCTION

(10' nia) (10' kg) (kg/m') (%, of total)
,

Corn Silage 256 892 3.48 39

drainCorn 1360 (890,/ 0.65 38
,- m.

;

Alfalfa 323 223 0.69 10

Other Hay 271 119 0.44 5
'

1

' 90. n - 0.28 4
,,

Wheat 321
.

.

Barley 220 68.2] 0.31 3
,

-

Oats 53 12.7. ;| 0.24 1
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,

:
LIQUID PATHWAYS

O surrace w ter -

.

Information on water usage in the region of interest was obtained from the
concerned federal, state and other public agencies, from available statistical
publications and in some cases by direct survey of its users.

South of Philadelphia there are no private or municipal utilities which use
the Delaware River or Bay as a potable water source, due to the saline
content of the water.I

Industrial use, assumed to be for cooling and processing, is shown in Table A 2.2.
Facilities for recreational use of the river and bay are presented in Table A 2.1

Infonnation on marinas was obtained in two ways. A search of the telephone
directories for the areas involved resulted in information obtained directly from
the marinas themselves. The second source was "the Boating Almanac"2 for the
Delaware River and Bay area. Total capacity is nearly 1700 boats; boat rentals
and charter and party boats total 100 or more. Over half of these marinas

O are iocated ia new aersey aioas the cohaater aiver. the saurice River aad
the coast inbetween. '

Estimates of current and projected recreational users are presented in
Tables A 2.3 & 4 for Delaware and Tables A 2,5 & 6 for New Jersey.3

An impressive number of Wildlife Refuges and Fish and Wildlife Management
Areas are located along the river and bay. These are open to the public
primarily for wildlife observation and nature study, but hunting and
fishing are allowed, and in some cases boating. Infonnatior, on acreage,
attendance and activities was obtained from the Refuge Managers and from the
United States Department of the Interior, Fish and Wildlife Service.

N Location of facilities listed on Table A 2.1 are identified on
O ria re i 2 1-

.HCGS
*
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IDENTIFICATION KEY FOR Figure 2 A.1
. *

WATER U$fRS WlIHIN 50 MILES OF ARTIFICIAL ISLAND
-

,

j mp Direction & Distance Water Related -

,

; tocation Facility from Artificial Islandi Acres Activity Capacity Attendance !
I swinning [ boats )

boatlog forhire) 1
,

.
,

fishing
;

j miles hunting (waterfowl)
U shing-c e fal {

1A Artificial Island Ulldlife Refuge N 2.3 x x

1 Fort M9tt State Park N 9.5 1229 x 232.042.
q

] 2 Marina NNE 2.3 x 50*

NNE 7.9 x 77
j 3 Parina

*
NNE 8.4 x4 Various ramps*

j $ Marina NNE 8.7 x 86 ,

i 6 Mad Horse L eek Fish A Wildlife ESE 2.9 |

1 Management Area
1 7 Wcodland Beach & Wildlife Refuge SSE 9.6 3542.9 x x x 1000 hunter

7A Et.esapeake & Delaware WildlifeRefuge NW 8.4 2000 hunter
! 8 Reed / Island Need 3.6 50 x x x

! 9 Augustine Beach & Wildlife Refuge NNW 3.S 190.7 m x x
10 m rina NNW 8.4 x x 70i

j 11 - Tort Delaware NNW 9.0 13.021-

; 12 Killcohook National Wildlife Refu9e N 10.6 704 .

i 13 Pennsville Public Launching Ramp N 14.0 x
! 14 narina x 30
2 15 Nrina N 18.6 x 10

i 16 Marina ESE 11.6 x x 50 .

; 17 Marina ESE 11.9 x 125

18 Marina ESE 17.0 x 100
19 Marina SE 11.9 x 1 25

'20 Dix Fish & Wild 1tfe Management Area SE 13.7
21 Marina SE 19.8 x x 40

22 Bo:nbay Hook National Wildlife Refuge SSE 13.5 15.110 x x 59.404
23 Marina NNE 21.2 x
24 Marina NNE 25.0 x

26
. Marina NNE 25.6 x |25

flantuxent Fish & Wildlife Management SE 20.8
' ' !

Area
27 Marina SE 20.8 x 70 20

23 Marina SE 22.1 x 80 15 .

29 Marina SE 22.3 x x 100 15
,

.
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TABLE JL 21 (cont.)
' "

*

| Map q
Direction & Ulstanc2 Water Rel:ted

l te, cati:a facility from Artificisi Island A Actirity Capacity tendance .

+ swinuaing (boatst

| boa ting for hire) *
'

| fishing -

hunting (waterfowl)'

| fishin9--commercial
| miles -

20| 30 Boat Rental SE 22.8 x
31 fortescue Fish & Wildlife SE 25.0

fianagerr.ent Area
1 32 Marina SE 25.6 x 20 1

33 Marina SE 26.0 x
34 Parina SE 26.2 x 20 18

35 Egg Island Fish & Wildlife SE 27.9
*

ftanagement Area
35 Harina . SSE 30.6 x 2

37 Bowers Beach SSE 30.9 13.1 x x x
33 Marina ESE 31.7 x 62 1

*

39 14rina ESE 32.5 x 100 1

40 flarina ESE 32.7 x 35 1

41 Marina ESE 32.9 x 90
42 Marina ESE 32.9 x x 200 6
43 Marina ESE 32.9 x 16
44 Itarina ESE 33.2 x
45. Itarina ESE 33.2 x 26'

'

45 lielslerville Fish & Wildlife ESE 33.8
l'anagement Area

47 Boat Rental x

49 thrina SSE 38.6
*

x 10048 tiarina SSE 37.8
30 -

50 Dennis Creek Fish & Wildlife ESE 41.3
Hanagement Area

51 Fowler Beach SSE 42.5 2 x
52 Prirne flook flational Wildlife Refuge SSE 44.5
53 Lewes Recreational Area SSE 52.7 1.7 x x
54 Boat rental SSE 53.0 x 1'

55 Cape llenlopen State Park SSE 53.5 1641
- x x x 1.294.994

.

(_
-

|

.
-

*
.

,

*
. .
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~
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! DELAWARE RIVER SURFACE WATER WITHDRAWALS BELOW -

; . . . PHILADELPHIA TO AND INCLUDING DELAWARE 8AY '*|*

1
:

! -

Average
Use4

1970
*

'
. mod * Location and Remarks

. . .

| Philadelphia Electric Co. ..

,

193.0 Chester Station. Pa.
j Allied Chemical Corp. 1.5 m rcus Hook. Pa. --

i F. M. C. Corporation 4.4 hrcus Hook. Pa.
! Fhiladelphia Electric Co. 2.7 Tilghman St. Gas P1 tat - Chester. Pa. -

! Philadelphia Electric Co. 552.2 Eddystone Station. Pa.
.

B.P. Oil Co.
~

130.1 mrcus Hook. Pa.
! Union Carbide 30.2 Essington, Pa.

Sun Oil Co. 121.7 k rcus Hook. Pa.
Westinghcuse Electric Co. 17.8 Lester. Pa.-

,
Scott Par.er Co. 20.5 Chester. Pa.

E. 1. duPont 6.7 Gibbstown N. J.
Texaco. Inc. 2.9 West Deptford Township, N. J. .-

Olin Corporation 16.8 Paulsboro Borough. N. J.
P.obil Oil Corp. 30.2 Paulsboro~ Borough. N. J.

.

~~
,
'

Heinz Co. 0.1 Salen Creek - brackish
| E. I. duPont 126.0- Deepwater. N. J. '

j Atlantic City Electric
- 336.0 Deepwater Station - Pennsgrove. N. J. -

)
i Allied Chemical Corp. 35.7 New Castle. Delaware -

Atlas Chemical Ind. Inc. 10.9 New Castle Delaware
i

Delmarva Power & Light Co. 354.0 Eoge Noor Power Station. Wilmington, Del.
; E. I. duPont 0.9 Pigments Dept. Christina River (brackish)

.

E. I. duPont 22.4 Edge Noor -

Getty 011 Co. 317.3 Delaware City
Phoenix Steel Corp. 8.2 Cla g t
Ludlow Corp. 0.1 New Castle. Delaware .

Bancroft Co. 88.8 Lewes. Delaware
.

*~Fish Products Co. 3.0 Lewes. Delaware .

*mgd = million gallons per day.
Ref.: personal communication. John Rattle. Delawere River Basin Commission - West Trenton. N. J.

'HCGS TABLE A 2.2 .
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Assamed & Pro.iected Daily Aecreatiodfor State of Delaware

([]) Visitors -

per day Year

9,000 1966
12,700 1980
18,000 2000

'

Summary of Daily Capacities (1967) Number of Persons
~ ' ' '

''

boating 7 ,9 00
swimming (bay) 21,592

'
,

fishing 20,171

. Projected User Days - 1980:

Del. Resident Non-Resident
fishing 1,673,000 35,000
boating 2,238,000 40,000
swimming (bay) 600,000 10,000 . . . . . . .

Projected User Days - 2000:
Del. Resident Non-Resident

fishing 2,340,000 40,000
boating 3.130,000 55,000

Os swimming (bay) 800,000 15,000
.

SOURCE: Lesser, C. Marine Fisheries Survey,1968. Canpiled for Div. of Fish
4

i and Wildlife, Department of Natural Resources & Env. Control State
of Delaware Dover, Del.
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Recreational Use of Delaware River & Bay .

.

O -

!

Delaware River & tributaries eerson-davs ,

fishing-private 11,591
cruising 3,369

'

.
.

Delaware Bay -

,
,

fishing-private 67,234
.

'

fishing - party boat 30,319 \ --
'

cruising 6,179
sailing 462

-

4

SOURCE: Lesser, C. Marine Fisheries Survey,1968. Compiled for Div. of-

Fish & Wildlife, Department of Natural Resources & Env. Control,
State of Delaware, Dover, Del.
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Recreation Ocmand for. State of New Jersey - Delaware Bh
.

Average Weekend Day during Peak Season - 1970.

0
Resident Non-Resident

Swiming 7,300 1I.700 -
.

Sightseeing 2,400 3,500 '

Fishing 800 3,800-

Boating 1,500 2,400
Hunting - 500 800.

Water Skiing 500 400
'

Canoeing 100 100
Sailing 100 200

'

SOURCE: Outdoor Recreation in New Jersey, New Jersey Statewide Cdmprehensive
Outdoor Recreation Plan, State of New Jersey, Department of Environ- *

mental Protection, Office of Environmental Review,1973.

*
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DELAWARE BAY PRESENT ANb FUTURE RECREATIONAL FACILITY NEEDS |.

.

O '

RECREATION CAPACITY ESTIMATED DEMANDS l' person)
(person) 1970 1980 2000

Swimming 60,557 19,000 27,100 39,200
'

Boatin9 6,373 3,900 ' 5,700 8.200 :

. Fishing 28,219 4,F'JO 5,700 7,600,

.

SOURCE: Outdoor Recreation in New Jersey, New Jersey Statewide Comprehensive
Outdoor Recreation Plan, State of New Jersey, Department of Environ-
mental Protection, Office of Environmental Review,1973. -
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Cow sreinl/R* creation 61 Fieh 4 Sh111firh Catch Fro 7 th, D,levara Rivnr Bay

.

(~'%
O The present ec =creial fish and shellfish catch for New Jersey and Delaware'

is tabulated ~in Tame A 2.7. The species selected from Cape May County

statistics were 'only(th)ose identified by Ichthyological Associates as indigenousto the Delaware Bay. 1 CatA statistics for Delaware were not obtainable by species
but it is not uuteasonable to con = elate them to New Jersey species by relative
amounto.

Projected values were not readily available but past and presece river conditions
%dicate that these values will not increase in the future. This b crimarily
due to extensive industrial and municipal vaste discharge into the estuary which
has resulted in poor water qua uty.(2)

The principal fishing ports in Delaware are Lewes and Little Creek for finfish
*

(mostly striped bass) and Po t
shellfish (mostly blue crab). 3)Mahon, Flemings Landing, and Collins Beach forThe principal fishing ports in New Jersey are
located at Stow Creek, Greenwich, and Newport for shellfish (oyster and blue crab).(4)
All marinas contacted which have dockage for cocnercial boats are identified in
Figure A 2.1.

0 0Since the coc:mercial catch is limited (4.9 x 10 lbs. finfish, 4.8 x 10 lbs.
blue crab,'and 1 x 10" lbs. oysters), it is not unduly conservative to estimate
that the entire catch is consumed locally (within 50 miles).

Statistics on recreational catch were very limited. Table A 2.8 lists some

o estimates for finfish and shellfish catch from 1968. Figure A 2.1 provides
V information on recreational ,sreas where fishing as an activity is com=on. Pro-

jected values for recreational fishing in the area would not indicate any incrag
in numbers mainly because the best fishing is too far from population centers.

There are approximately 21,000 acres of tidal marsh in New Jersey and 18.000
*

acres in Delaware where waterfowl can be found. k'aterfowl hunting is quite
popular here, in areas where this activity is allowed.

EstimatesfromDelgteindicateabout11,000huntersspent93,000 days
hunting waterfowl in 1969 Statistics on the number caught were unavailable,
but should conform with local hunting regt.lations.

The only other major use of the marshes is muskrat trapping, k'hile this activity
is chiefly for the pelts, it c:ust be assumed that the flesh is eaten. Statistics
were available for 1969 with an estimate that 45,000 muskrats were caught within
the study area.

O

HCGS A 2.3
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COM ERCIAL FISH / SHELLFISH CATCH FOR NEW JERSEY & DELAWARE , .

WITH EMFHASIS ON DELAWARE RIVER-BAY u
(pounds per year) -

New Jersey Counties 1974(a)

Species Cape May Cumberland

, Sea trout (Cynoscion arenarius) 1,790,000 123,000
Buttert|sh (Selenotoca paptiensis) 774,000 300

~

Menhaden Srevoortia tyrannus) 377,000 100,000
Bluefish Pomatomus saltatrix) 294.000 18,500
Striped bass

Moronesaxatilis))
266,000- 19,700

American eel nguilla rostrata 23,900 39,600
American shad Dorosoma cepedianum) 11,500 7,730.

White perch (Morone americarA) 5,790 12,100.

Atlantic sturgeon (Acipenserida ) 8,540 -------

Spot (Leiostomus xanthunJs) 4,980 2.980
Alewife (Pomolobus pseudoharengus) 2,600 --,----

'

Carp (Cyprinus carpio) freshwater 47,700- - - - -
'

Catfish (Ictalt rus furcatus) 6,860- - - - -

,_

nfishtotalD 3,560,000 378,000
'

_

Blue crab (Callinectes sapidus)
* '

hard shell 130,000 1,740,000

0 9 1er 8 25o 113 ooo
Oyster (Crassostrea virginica) 985,000- - - - - -

,

Clam (Spisula solidissima) 20,600 -------

Turtle, snapper (Chelydra serpentin'a) * 5,750-------

--

._ .
,

Delaware Counties - 1974 (b) .

,

.

Kent Newca stle Sussex,
_

(mostly blue crab) 1,800,000 878,000 1.460,000 ,~
p. A '

$5?JDelaware Statewide Catch - 196_8, JC 1 y7,c
'

iC ( 4?food fish 161,000-

-7 " I$0 7 0'oyster meat 43,000 .1.

clam meat 242,000 '-

blue crab 223,000
7((,mi,4d&

,

SOURCE: New Jersey Landings, Annual Summary 1974, National Marine Fisheries %
Service Wash. , D. C.,

O '6'50uRCE: eersonai co-unication, Nationai Marine. risheries Serv 4ce.1976
C

SOURCE: The Coastal Zone at Delaware - Tho Governor's Task Force on Marine
and Coastal ATfairs - July, '72

BCGs TABLE A 2.7
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^ restio Fish / Shellfish Catch for Delaware River-Bay (1968), 'w 2

O
-

-

'

Finfish* Pounds Caught

Delaware River and Canal
net 26,400
private boat 11.300bridge & bank 90,900

.

Delaware Bay
,

net 25.100 -

party boat 448,000
private boat 550,000

.

,

shore & jetty 23,400
,

*The catch is estimated at 6 fish / person-day; 65% of the total is trout,flounder, and bluefish.
'

Shellfish

Crabbing Person-Days Number Caught,

Bowers 33 -- -

Lewes 2,300 15,600

Claming
O iniaae eers 56.025 1.680,000

'

,

SOURCE: Lesser Chas. Marine Fisheries Survey,1968 - Compiled for Division of
Fish and Wildlife, (Department of Natural Resources & Env. Control)
Jitate of Delaware.

.
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Item 5 |
*
,

O =r 1= =* a t n *- !

"A. Exclude-first year of operation i

i
3. Tabulkte by effluent release point, month, i

mode of operation, refueling, shutdown [
!

Response i,

Hope Creek Generating Station is imdar construction. Item 5 does not apply.
..

- . - . . - -. - - - - - - - - -
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'T(G Item 6
|

Cost Benefit Analysis (if used) consistent with methodology in 1:egulatory j
Guido 1.110 (Draf t Regulatory Guide 1.FF). 1

,

Response _

The computer printouts indicate that the total body man-ren is 2.18 man-
.

(onc unit basis) f rom gaseous ef fluents and 0.28 can-rem (2) f rom
liquid ef fluents (one unit basis) for a total of 2.46 man-rem to the totalr em(l)

body. (1)

Similarly, the thyroid man-rem f rom gaseous ef fluents is 6.15 man-rento

and ,.21 man-t em '(2) f rom liquid ef fluents f or a total of 6.36 man-rem
the thyroid.

The base plant as represented by parameters listed in responue toQuestion 1 of Enclosure 2 was then evaluated with various "augments" to
the nascous radioactive waste treatment systems.

An evaluation of the cost vs the benefit of three dif f erent "aagments" toThe proposed "augnents" were
the gaseous rudwaste system was considered.
as follows: Corresponding Source

*
AUGMENT Term Case No.

No. Discription (From Item 2_)
.

1

1) Base. case (no augments)
2

, Steam valves 1 2.5 inches leak-off collection2)
3

Charcoal and HEPA filters installed in potentially
3)' radioactive areas of the turbine building ventilation

system. a,b
, -

Containment prepurge cican-up system4) 4 "'" '
,

Combination of all three augments (2,3&4)
5)

through 6.9
These augment,were analyzed with the results presented on pages 6.1

is

As the total man-rem exposure from liquid effluents are very small it
evident that no augments could be added to the liquid radwaste system
for a favorable cost bcnific return.
1) See table 4.11n 6.0 '1

2) See tabic 4.a:
d r y'.

a) No provision in BVR-gal.E Code f or prepurge internal ch.wup of/''TO
b) Source term from case 1 adjusted to reflect prepurge clean-up,c) Source tern from case 4 adjusted to reficct total of all augments.

* These "augments" were originally included in the !!o.pe Creek design. The
cost-benefit analysis which follows analyzes the cost effectiveness of
the originally proposed "augments".

_ . _ _ _ _
f,

-
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Augment: Turbine Building Charcoal /HEPA Filters

O 1) ra c= t =iv vor=1 cio= -r vo =r siv = i= t 61 1 1-.

2) The computer code calculates the thyroid dose to be 6.15 man-thyroid-rems *
| without the augment and 4.44 ** man-thyroid-rans with the augment. The

] dose reduction of this augment is 1.71 man-thyroid-rem.

| 3) Dose calculation models used are described on page 4.1 Detail work
j sheets with the basis for cost estimates are given on Table 6.1. .

4) The cost benefit analysis format conforms with Regulatory Guide 1.10.

3 A. Direct Cost
!
i

1) The direct cost of equipment and materials is 109,600 dollars.

) 11) The direct labor cost is estimated to be 19,500 dollars,
iii) The total direct costs are 129.100 dollars

| B. Indirect Cos3

The indirect cost factor is 1.625 which is the adjustment factor
for multi-unit sites with generally unitized radwaste systems.

C. Total Capital Cost

The total capital cost is 209.788 dollars

i D. Recovery Factor,
)
i The capital recovery factor which reflects the costs of borrowed
' money is 0.1150.

E. Annual Fixed CosJ,

The annual fixed costs are 24.126 dollars.

J F. _Operatina Cost

The annual operatt.ng cost is 27,400 dollars.

G. Total Annual Cost

The total annual cost of this augment id 51,526 dollars

O

RCGS 6.1
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*

2
1

Augment: Turbine Building Charcoal /llEPA Filte .; (Cont'd.) ;

5) Benefit of the augment"

The "benefit" of the augment arrived at by multiplying the dove !.

4 reduction factor calculated in Item 2 by $1000 per nan-thyroid-rem -

! is 1710 dollars. ,

I

6) The cost of the augment (51,526 dollars) far exceeds the benefit-

'of this augment ( 1710 dollars) therefore, the augment is decced
not to be cost effective.

P

i
-

.

!

*
Tabic 6.4 ,

** ,

Table 6.6 r
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TOTAL DIRECT COST ESTIMATE SHEET OF RADWASTE TREATMENT SYSTEM .

^
"

FOR LIGHT-WATER-COOLED NUCLEAR REACTORS !

!

V
Description of Aug:nent TURBINE EUILDING CHARCOAL /HEPA FILTERS * y

t

DIRECT COST (1975 $1000) ,
i

BASIS FOR !
'

ITEM LABOR EQUIPMENT / MATERIALS TOTAL COST ESTIMATE

Cost of filters-including f
1. FROCESS EQUIPMENT internal components. Costs also f53

in lude ' larger capacity fan !112.3
Labor based on 1975 dollars.- i

l~

i
2. BUILDING ASSIGNMENT $,

~

I

i
U - 3. ASSOCIATED PIPING SYSTEMS [

~S -

4. INSTR;rENTATION AND CONTROLS ,1g,
- >

f5. ELECTRICAL SERVICE

t
:

6. SPARE PARTS I

I-

SU3 TOTAL 17 95.3 112.3 j
i

7. CONTINGENCY 2.5 14.3 16.8 15% j.
* >

,

.|

S. TOTAL DIRECT COSTS 129.119.5 109.6
i

* Filters for contaminated areas of turbine building only. Flow is estimated to be 30,000CFM ~

(ref. Pg. G-10 suppl. ER)
;
1

8

. .
.
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ANNUAL OPERATING AND MAINTENANCE COST ESTIMATE SHEET OF RADWASTE TREATMENTm
SYSTEM FOR LIGHT-WATER-COOL-ED NUCLEAR REACTORSk

* *
Description of Augment _ TURBINE BUILDING CHARCOAL /HEPA FILTERS

COST (1975 $1000)
ITEM LABOR OTHER TOTAL BASIS FOR COST ESTIMATE

1. OPERATING LABOR. SUPERVISION. 3.8 15 min / shift + 40 hr annual testAND OVERHEAD
.

2. MAINTENANCE MATERIAL AND
LABOR 18.0 60 IIEPA or high. efficiency

_

filters @l50 each & 30 charcoal.

filters 0900 each every two years

"# 3. CONSUMABLES CHEMICALS AND
- in items 2 and 40 $ SUPPLIES

m

4. UTILITIES AND SERVICES
.

Waste Disposal $50/IIEPA or high efficiency
3.0 filter,$100/ charcoal filter) Mater

Stea a

Electricity
2.6 16kw additional fan HP for filter 9Building Services 0.018 $/kw-hr.

Other

5. TOTAL 0 AND M ANNUAL COST 27.4

* Filters for contaminated areas of turbine building ohly. Flow is estimated to be 30,000 CFM.

-
.

.
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Augment: Steam Valve Leak-off Collection System

(} } 1. The cumulative population man-rem exposures are given in Table 1.1.

2. The computer code calculates. the thyroid dose to be 3.98 man-thyroid-rem
8with the augment and 6.15 man-thyroid-rem without the augment. The

dose reduction factor is therefore.2.17 man-thyroid-rem.

'
3. Dose calculation models used are described on page 41 Detailed

worksheets with the basis for cost estimates are given on Table 6.2.

4. The cost benifit analysis format conforms with that given in Regulatory
Guide 1.10.

A. Direct Cost

1) The direct cost of equipment and materials is 82,000 dollars
.

ii) The direct labor cost is estimated to be 155,000 dollars

111) The total direct cost is 237,000 dollars

B. Indirect Cost
.

The indirect cost factor is 1.625.

C. Total Capitol Cost

() The total capitol cost is 385,130 dollars

D. Recovery Factor *

The capitol recovery factor which reflects the costs of
borrowed money is 0.1150.

E. Annual Fixed Cost

The annual fixed cost is 44,290 dollars

F. Operating Cost

The annual operating cost is considered to be nominal considering
the passive nature of the system.

G. Annual Cost

The total annual cost of this equipment is therefore 44,290 dollars
dollars.

5. Benifit of the Augment:

The benifit of the augment is calculated to be 2170 dollars.73
[ ,) (2.17 man-rem dose reduction times $1000/ man-rem).

IICGS 6.3
t
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6. Cost Benefit . Analysis:
,n,

) The cost of the augment (44,290 dollars) far exceeds its potential;.'"
benifiti(2,170 dollars) Therefore the augruent is deened not to be
cost effective.

.

* See tabic 6.5
** See tabic 6.4

0
.

'

.

O
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TOTAL DIRECT COST ESTIMATE SHEET OF RADWASTE TREATMENT SYSTEM
t

FCR t.iGHT. WATER. COOLED NUCLEAR REACTORS
. ..

t -

'
|

Description of Augrent STEAM VALVE LEAK-OFF COLLECTION SYSTEM -

'

t DIRECT Casi (1975 $1000)
'

BASIS FOR
! _

ITEM LABOR EC'JIPMENT/ MATERIALS TOTAL COST ESTIMATE
.

I.. 1. PROCESS EQUIPMENT,

,

* -
..

4
.

'

i, , ' ' 2. BUILOING ASSIGNMENT
.

I
. ~ g

" @
oy 3. ASSOCIATED PIPINS SYSTEMS 133 71 204 2,000 feet of 1 inch. pipe; 1
" c- 2 inch pipe. Esti:: ate of pi-
"' - oased on 1975 dollars

~

w 4. INSTRUMENTATICM A?O CCNTROLS

-

5. ELECTRICAL SERVICE 1.3 .2 2 Motorized single shutoff val
to the main condenser

6. SPA:E PGTS

SU3T07AL 135 71 205

7. CCNTINSENCY 20 11 31
-. h15%

S. TOTAL CIRECT CO5T5 155 82 237
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ANhilAL OPERATING AND MAI!4TENANCE COST ESTIMATE SHEET OF RADWASTE TREATMENT f
SYSTEM FOR LIGHT-WATER-COOLED NUCLEAR REACTORS

.

i.

-
|

STEAM VALVE LEAK-OFF COLLECTION SYSTEMDescription of Augment

COST (1975 $1000) ,

I

ITEM LABOR OTHER TOTAL BASIS FOR COST ESTIMATE

I

1. OPERATING LABOR SUPERVISION.
Periodic inspection

}
AND OVERHEAD ~ |

.
1

'Greasing of bearings is gnly maintainance;

2. MAlflTE!WiCE MATERIAL AND - anticipated. Bearings replaced every 15 years
LABOR

|N y
IPJ - No consumable chemicals or supplies

o 3. CONSUMA3LES, CHEMICALS, AND

."o SUPPLIES

'm

4. UTILITIES AND SERVICES
-

Caste Disposal
,

-

, . ' , Water -*-

I Steam
negl. .1 kw service at 0.18 $/kw-hr is negl.

Electricity

Building Services _
,

Other _

Considering the' passive devices involved
I. S. TOTAL 0 AND M ANNUAL COST Nominal
.

'
.;, .

n
%

*e

t
.

O

.

$
/ m
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_TOTAt' DIRECT COST ESTIMATE SHEET OF RADWASTE TREATMENT SYSTEM-
FOR LIGHT-WATER-COOLED NUCLEAR REACTORS

CONTAINMENT PREPURGE CLEANUP SYSTE*f_*Description of Augment

, DIRECT COST (1975 $ M9G)

ITEM LABOR EQUIPMENT / MATERIALS TOTAL . COST ESTIMATE

1. PROCESS EQUIPMENT Filter 6.150 32,350 38,500 April 1, 1976 prices de-escalated
Fan 750 1,650 2,400 to , July 1, 1975 prices
Damper - 650 650.

Ductwork 2,100 500 2,600

2. BUILDING ASSIGNMENT

w$
-

.

o$ 3. ASSOCIATED PIPING SYSTEMS
mo

" { " 4. INSTRUMENTATION AND CONTROLS
5,650 7,200 12,850'

5. ELECTRICAL SERVICE
,

5,500 1,700 7,200 .

6. SPARE PARTS
.

.

-SU3 TOTAL 20.150 44,050 64.200

7. <; 'TINGENCY 3,000 6,600 9,600 15%'

**
8. TO AL DIRECT COSTS

23.150 so.6sn 7t,nnn

,, Field over head included.
' '

* Based upon a flow of 3,000 Cn!

.
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A*;NUAL CPERATING AMD PAINTENANCE COST ESTIMATE SHEET OF RADWASTE TREATMENT

. SYSTEM FOR LIGHT-WATER-COOLED tJUCLEAR REACTCRS *

Description of Augeent CONTAIICIENT PREPURGE CLEANUP SYSTEM 3,000 CRI

COST (1975 51000)
ITEM LAP,0R OTHER TOTAL BASIS FOR COST ESTIPATE

1. CPERATING LASCR. SUTERVISION.
AND C'.'ERHEAD

3.8 15 min / shift and 40 hr tests

2. M ENA!CE P.ATERIAL A*;D UST50 a ut.1'A or rugn eiticiency filter*

w7 and $900 a charcoal filte- with 6 HEPA
.5 or high efficiency filter nd 3 charcoalo$

** rilenre rhnngna avgrv s y...cs3. C0'lSU"ABLES. CHEMICALS, AND
N C' SUPPLIES

ta
.

4 UTILITIES AND SERVICE *>

Wa<,te Disposal

Water

Steam

ElCW negl. Intermittent operation
Building Services
Other

S. TOTAL 0 AND M ANNUAL CCST
4.3

.

O

.

.
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''' Augment: Containment Prepurge Clean-up

1. The cumulative population man-rem exposure and man-thyroid-rem exposure
are given in Table 1.1.

2. The reduction to the cumulative population exposure from adding the augment
- is estimated to be 1.5 man-thyroid-rem. The basis for this reduction is de-

scribed on page 6.7 and 6.8

3. Dose calculation models employed are described on page 4.1. Detail work-
sheet with the basis for cost estimates are given on Table 6.3.

4. The cost benefit analysis format conforms with that given in Reg. Guide 1.10.

A. Direct Costs

i) The direct cost of equipment and materials is 50,650 dollars

11) The direct labor cost is estimated to be 23,150 dollars

iii) The total direct cost is 73,800 dollars

B. Indirect Cost

g'N The indirect cost factor is 1.625 which is the adjustment factor for
s_ s/ multi-unit sites with generally unitized radwaste systems.

C. Total Capital Cost

The total capital cost is. 119,925 dollars

D. Recovery Factor

The capital recovery factor which reficcts the costs of borrowed
money is 0.1150.

E. Annual Fixed Cost

The annual fixed costs are 13,791 dollars
'

.

F. Operating Cost

The annual operating cost and maintenance cost are estimated to
'be 4,300 dollars

G. Total Annual Cost

The total annual cost of this augment is therefore 18,091 dollars

() 5. Benefit of the Augment

The "benefit" of the augment arrived at by multiplying the dose reduction
calculated in item 2 by $1000 per nan-rem (thyroid or whole body) is 1500 dollars

k IICGS 6.5
t
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6. The cost of the augment is 18,091 dollars. The most money which could be
expended considering the "benefit" of the augment exceeds its benefit,
therefore, the augment s not justified.
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BASIS FOR THE DOSE REDUCTION 7 ACTOR
,-,

Augment: Containment Prepurge Clern-up System

Table C-9 of Draft Reg. Guide 1.CC refers to a ratio of I-131 reactor
building releases during year round operation to the I-131 released
during normal operation (excluding outages) from a BWR. The same ratio
factor of 2.6 was used in the analysis for the Hope Creek Generating
Station.

This may be expresses mathematically as follows:

Let T = Total Release of I-131 (including purges)

Let N = Normal release of I-131 (excluding purges)

Let P = Total Release of I-131 during purge operations

-alsof= = 2.6

therefore P = 1.6 N

The purging operations must therefore account for 62% of the I-131
released from the reactor.

P = .62
NN ,

The iodine source term calculated on table 2.1 may be reduced by 62% to

account for normal iodine releases (non purge)

containment source term - purge term = normal releases

1.7E-01 - (.62) (1.7E-01) = 6.5E-02. (two unit basis) _ _ _.. _ _ _ - -

. . . _ - . __ .

- --
_

If a prepurge clean-up system were utilized, essentially all iodines
would be removed prior to purging. Hence the 1.05E-02 curies of I-131
from the purge releases would be reduced to approximately zero.
If the I-131 releases from purging operations are approximately zero

'

then the containment source term would be 6.5E-02 curies.

This produces a new total 1-131 release source term frox all buildings _ _ _ _
.

--
..

_

of 3.1E-01 curies of I-131, compared to the 4.1E-01 calculated
previously in table 2.1. This affords a reduction of 25%. __

,
...___

~

|

!
l

|

|

l ()
|

|

l

I HCGS 6.7
_ . - _ _ _ _ _ _ _ . _ ._. -. , _. _ _ . - . _ _ _ _ _ _ _ _ . _ . __ __



\]
The iodine releases account for a large percentage of the integrated/

thyroid dose. It represents more than 98% via the cow milk pathway'

and greater than 50% via the inhalation pathway. The most conservative
assumption vould be if the iodine accounted for all of the dose from

these pathways. This will result in the most conservative asinumption
| concerning the "benefit" of the clean-up system. ~~~'

!

| As Table 1.1 indicated that the total man-thyroid-rem integrated dose
(one unit) is 6.15, the dose reduction achieved as a result of the

internal clean-up system is 1.5_ man-thyroid-rera.
._

This is based on the 25% reduction in the source term for I-131 and
a corresponding 25% reduction in the integrated population dose.

|
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SUMMATION OF INTEGRATED

POPULATION EXPOSURE OF

PROPOSED AUGMEITIS
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BASE CASE (No. 1) - NO AUGMENTS .
,

. .

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

K POL T i ti. A *s O Ir*31VICuAL COSr CALCULATICNS FCC. HOF T CHE! K . GEN F AT!qG _ STATION _ __.. _ _ _ _ _ _ . . _ .. . __ _ _

,.L e u AM.uAL If4TEGa AT EG POPULA T ICi4 OCSE S UMidtii (MANAEPs

P *. l t$ M T.cODY GI-TRACT BCAE L I V H1 K I Dill Y THYkOID LUNG SKIN
________,_ _ _ - _ _ _ _ _ _ , _ _ _ _ . _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ - _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ _

ELL:.t i 2 61t+00 1 2.61L+00 1 2.61F+00 1 2.610.+00 1 2.61E+00 1 2.61t+00 1 2.66E+00 | 6.60t+03 |
__ _ _ _

________,

1 $9.72* I $s.70I 1. 36.91t 1 S.4.4ct. I__.69.2st.l___?t.204_|_._60,595.l_. 79.12 L 1.___ _ _ _ ___ ._. __ .._

._- ____,-___ _____,______-___,__________ -_____--__,_______-__,_--_______,________-_,_________,_-

G hl b t.D | . 0$E-01_j 1.06t-01 | 1.06E-01 1 1. 0tt -01 1 1 034-01 1 1.06E-01 | 1.06E-01 | 1.74E-01 1
1 2.424 1 2.424 | 1.584 | /.41% i 2.a14 1 0.8o% i 2.40% i 1.49; I

_________,__,_______,__________,__________,__________,__________,__________,__________,__________.
Iam t i ~3. 4 3 e - u 2 1 3.34E-02 1 1.140-02 1 4.5.:t-02 1 4.ioE-02 1 4. 0 31- + 0 0 1 3.42i-02 1 2. 70E -02 |

p i ~ 0.7os 1 0.774 1. 0.17: 1 1.63% | 1.30: | .32.76% 1_ 0.78: I_ _ 0.321.1 _ ._.__ _ _ _ _

cc _________,__________,__________,__________,__________,__________,__________,1__________,__________,
(_ 'J u t T j __| . 26t + 00 | 1.26E+00 j J.12F+00 1 1.20 t +00 1 7.76E-01 | 2.026+00 1.24E+00 | 1.24F+03 1

4 .id.uSC 1 28.955 1 46.504 | Zd.764 1 20.62% i 16.42% 1 2d.24 E i 14. sl6 5 I
3 _________,__________,-_________,_,________,_____--___,__________,________ _ _ _ ,,__________,__________,

t.ek H i t a. 1 2. 75 E-01 1 2.69E-01 i S. 7oE-01 1 2.81L-01 | 1.e2E-31 1 3.40E*00 | 2 67E-01 1 2.67E-01 |
a 6.31; I 6.18% |_ . . _ d . 61 *: 1 0.42%_|. _ 4.324 | _ 27.65% | ___6.09E l. _ 3.204.I_ __ ___ _ _ ._ _ _

____-____,__________,__________,_____-____,___-_-____,__________,__________,_____-____,__________,I
hu l i B.17f-02_l _u. 40E -0 2 | 2.80F-01 1 3.3 rte-02 1 6.41E-02 | 1. 3 3 t'-01 1 8.34F-02 | 2. 3',0-02

i 1.924 | 1.93% | 4 .11.. I 1.914 1 1.704 | 1.001 | 1.99: 1 1.0CC 1
__-______,__________,__________,-________-,-___--____s__________,__________, _______,__ ____,

.

*TLTAt= 1 . 3oc+00 1 4.3t.E*00 l o.70F+00 1 4. .1F+00 1 3.76L+00 1 1.2W+01 1 4.4 0& OO I cl.3,C+00 |__~__--__,___-___-__,__ _______,-____~____, _.__-_-_-,-__-__~__-,__~______ ,__-__~_ --,____'_-__-_,
_ __ _

_

. - _ _

% *

. e. - . -- .w

-. -, -m- -m -.--..e.4-w.-a.-.ew--=m-.mename-.w-
- - =* -
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'p CASE No. 3 ( Turbinn Building Filtrctirn Sy te . .n .-
,

'POPULATI V A,N') INDIVIDU?.L 005E CALCULATIONS FOR HOPE CAEEK GEN ING STATION . . (0j
_

ALARA ANNUAL INTEGR ATED POPULA T ION DOSE SUMM ARY (MANREMI 9
n

f,
. - _ _ . .-

PATHWAY T.800Y GI-TRACT 8ONE LIVER KIONEY THYROID LUNG SKIN
,__ _-__,__________,_________..-___..-___, __ -__-,__________,_________-,_____ .-__,

_.
PLu1E * I 2.61E +00 1 2.61E *00 1 2.61E*00 1 2.6tE + 00 1 2.61E+ 00 1 2.61E +00 1 2.66E+00 1 6.60E+00 I 'f

| 6J.98C I 61.341 1_ 40.131 1 60.831 1 70.90 1 29.38% 1 61 661 1 .79.89% l. . , . . .. _

_________,______.-__,______. _ ,._________,__________,___.-_____,____ _____,__________.-_-- - _ ,

GR9U 40____1_3. 76E-02 1 3. 76E-02_i_3.J6E-02_1_3. 76E-02_ L_3. 76E-0 2_I _3. 7 6E-0 2 .l_3. 76E.- 02_I_.A..%E-02 1 ^
__ _.

I J.edt 1 0.881 i n.5cc I 0.38% i 1.022 1 0.422 1 0.87t 1 0.54* 1
_

'

_ _ _ _ _ _ _ _ _ , - - - -__,_________ ,_______ ._,__________,__________,__________,__________, _________,
.

INdAL || L Q9E-02 1 3.02E-02 1 6.23E-03 1 3.66E-J2 l ' 3.93E-02 1 2.32E +00 1 2.81E-02 1 2.70E-02 |
|- 0.721 1 0.71% i C.101 1 0.854 1 1.071 1 26.15% 1 0.655 1 0.33t 1 _. . .________..,_________,_______ ._,.________. .._.._____,_'_________,._________,_________.,____ _..,

VEGE T _ _ [1_1.24E + 3 3. l_1.24E+ J0..l_2.99E + JJ l .1.25E + 33_1_.7 &71E-0 L_ l _1.69E +00 1.1.24E *J3.1._1.24E +00 I . _ . , _ _ . _ _

l 29.12% i 29.14* I 46.12t i 29.09% i 20.991 1 19.125 1 28.715.I 15.015 1
________ ,__________,__________,__________,__ ____,__________,__________,__________,____ -__, ,

COW MILK i 2.11E-J1 1 2.68E-31 1 S.68E-J1 1 2.14E-01 1 1.57E-01 1 2.10E+C0 1 2.67F-01 1 2.6TE-01 |
,

| 6.35* 1 6.28t 1 a.761 1 6.40* I 4.27% i 23.671 1 6.18% 1 3.23t i .

_________,__________,_________ ,_____.____,__________,_________.,_ ._ .. ....,____-_____,____ _ ..

_____MEAI- I _6 . 35 E-3 2 - | _8 . 3 6E.-0 2._1._2. 80E- O Ll _8. 36E -02_.l._6.19E-0 2_ i _1.12 E-01. I _S . 34 E -0 2.1_8. 3 4E-0 2_ t . _ . . _ _

1. 95 s ',t 1.961 1 4.31% i 1.955 1 1.74% i 1.27* 1 1.931 i 1.01* I|
-____ _________ ,__________,__________,__________,__________,._________,__________,_________,___

*10TAL* | 4.27E*30 1 4.27E+00 1 6.49E+C0 1 4.285+00 1 3.6TE+00 1 8.87E+00 1 4.32E+00 | 8.26E+00 |
_

__-______,--_____-__,- --- __,_-_ -___..,----______, _ = -_-,-- _____,__- __-,____ =_,

.

_ . . _ . _

. .

.

.

b

._ ._

- . _ . . _ _ . -

_

*
.

a.i -

*
_ . . _ ~ . -

.

O

_ . - - - -
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! ENCLOSURE 2

Additional Information Needed from Holders of
Permits or Licenses to Construct or Operate

: 0 ti ht-water-coo 1ed Reactors for which
*

; Application was Filed Prior to Janu' ry 2,1971a

1. Provide the information requested in Appendiz D of Draft Regulatory

Guide 1.BB or 1.00, as appropriate. -

'
,

2. Provide, in tabular form, the distance from the centerline of the

first nuclear unit to the following for each of the 22-1/2 degree'

radialsectorscenteredonthe16cardinalcompassdirecYions.

a) nearest milk cow (to a distance of 5 miles)
b) nearest meat animal (to a distance of 5 miles) .

c) nearest milk goat (to a distance of 5 miles)

d) nearest residence (to a distance of 5 miles)
e) nearest vegetable garden greater than 500 ft (to a distanceO of 5 miles)

'

f) nearest, site boundary '

For radiosetivity releases from sta:ks which qualify as elevated
.

releases as defined in Draft Regulatory Guide 1.DD, identify the

locations of all milk cows, milk goats, meat"animals, residences,

and vegetable gardens, in a similar manner, out to a distance of

3 miles for each radial sector.

3 Based on considerations in Draft Regulatory Guide 1.DD, provide

estimates of relative concentration (X/Q) and deposition (D/q)

at loc.ations specified in response to item 2 above for each release

point specified in response to item 1 above.

_izza===
, ,
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4. Provide a. detailed description of the meteorological data, models
() and parameters used to determine the X/Q and D/Q values. Include

information concerning the validity and accuracy of the models and

assumptions for your site and the representativeness of the'

meteorological data used.

5 If an onsite program commensurate with the recommendations and

intent of Regulatory Guide 1.23 exists: '

a) Provide representative annual and monthly, if available, joint

frequency distributions of wind speed and direction by atmospheric

stability class covering at'least the most recent'one year period
of record, preferably two or more years of record. Wind speed

and direction should be measured at levels applicable to release

point elevations and stability should be determined from the

( vertical temperature gradient between measurement levels that

represent conditions into which the effluent is released.

b) Describe the representativeness of the available data with
.

!

respect to expected long-term conditions at the site.

6. If recent onsite meteorological data are not available, o.r if the '

meteorological measurements program does not meet the recommendations

and intent of Regulatory Guide 1.23

a) Provide the best available meteorological data in the format

described in item 5.a above.

,

O
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_ b) Descr'ibe the representativeness of the available data with
'~

respect to onsite and near site atmospheric transport and

diffusion conditions, and with respect to expected long term

conditions at and near the site.

c) Provide a description of the meteorological measurements

used for. collection of the data presented. This description

should include the location of the sensors with respect

to the power plant (s) and'other prominent topographic

features (including buildingc) and accuracy of the

instrumentation.

d) Provide a commitment to establish a program to meet the

recommendations and intent of Regulatory Guide 1.23, or

*
provide sufficient justification to allow the present

program to remain unchanged.

7 Describe airflow trajectory regimes of importance in transporting

effluents to the locations for which dose calculations are made.

8. Provide a map showing the detailed topographical features (as

modified by the plant, on a large scale, within a 10-mile radius

of the plant and a plot of the maximum topographic ele'.ation

versus distance from the center of the plant in each of the six-

teen 22-1/2 degree cardinal compass point sectors (centered on

true north), radiating from the center of the plant, to a distance

of 10 miles.

'

i

(
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O'''''***'"'"''''"'****'''"''"**'**""""''''""
intermittant sources by source location based on actual' plant
operation and, if available appropriate hourly metec alogical,

data (i.e., wind direction and speed, and atmospheric stability)
during each period of release.
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PARAMETERS ,,aEDED TO CALCULATE -

ANTICIPATEDRELEASE5
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PAIULMER UNITS i

3
~

("' Mav4=nn Thermal Power Load (SAR/ER) 3.440 x 10 Wt - Designd 3
3.293 x 10 E t - Rated

6Total Steam Flow Rate 14 x 10 lba/hr
I 6

Mass of Water in Reactor Vessel L.6 x 10 lbs
0Primary Coolant Flow Rate Through Reactor 0.13 x 10 lbs/hr

Coolant Cleanup System Dominera11:ers
'

Number of Deuineralizers,

of Type: Deep Bad - 7 per unit /6 operate continuously and 1 on standby
Ultrasonically Cleaned - Yes

Filter Dominera11:er (Powdex) - none utilized for dondensate
treatment

Fraction of Feed Water Through Condensate Dominerslizer 100%

Average Flow of Diluent Added to Liquid' Radioactivo 24 x 103 ,p , !
i

Wasta Discharge [
f

'

i Steam Flow to Turbine Gland Seal '

(If seal steam is clean, enter 0; if main -0 lbs/hr ,

steam is used, enter 0.001 of Main Steam ;

Flow)

0Mass of Steam in Reactor Vessel 0.02 x 10 lbs !

Design Holdup for Gases Vented from Gland Seal None hrs - Gases are
[Condenser (Steam Packing Condenser) non-radioactive

.

Design Holdup for Offgases from Main Condenser 30 min. ,

Air Ejectors Prior To Processing through the
,

Offgas Treatment System

Containment Building Releases
Charcoal Adsorbers Used to 'freat Ventilation No i

Exhaust Air I
4

HEPA Filters Used te Treat Ventilation Yes

{ Exhaust

Turbine Building Releases
, ,

1 Are Charcoal Adsorbers Used to Treat No
Ventilation Exhaust Air? !

| Are HEPA Filters Used to Treat Ventilation No ;

j Exhaust?
|
'

; A Are Clean Steam or Other Design Features No
'V Included to Reduce Steam Leakage at'

j Valves A 2-1/2 inches?

__._ _ -
_

'

HCCS !
11 Rev. 1 I
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DEmma mnTs

Turbine Gland Seal? Condenser Vent - vents to
~

Turbine Bldg. Ventilation System
Are Noncondensables Released Without Treatment? Yer. -

Are Nducondensables Processed Through Charcoal No
(= 4 n 4 = = 90% Eff1ciency)?-

Condenser Air Ejectors Offgas Treatment System
Cryogenic Distilla. tion System Yes

Auriliary Building Releaues ,
,

Are Charcoal Adsorbers Used to Treat No |
Ventilreion Exhaust Air? j

Are HEPA Filters Used to Treat Ventilation Yes !
Exhaust? !

Radwaste Building Releases
Are Charcoal Adsorption Used to Treat Radw,tste Storace

Ventilation Exhaust Air? tank vents only
Are HEPA Filters Used to Treat Ventilation Yesf

Exhaust?,

Condenser Air Ejector Offgas Treatment System
Utilizes Cryogenic Distillation Yes !

,

If Charcoal Delay System Is Used: Not Applicable

Is Onsite Laundry Present Yes '

Are Detergent Releases Treated Yes
If yes, What is DF Across Cartridge Filter 1 ;

|-

!

.

O :
.
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'U TABLE 1

0 -

*

High Purity Low Purity Chemical
.

O Waste Waste _Vaste Determent Rezenerant__

c) Flow Rate of Inlet 121,440(spd) 20,088(spd) .35 spa 900gpd 10,000(gpd),

Straan>

.

.

b) Fraction of PCA .09 3.4 x 10' .16 N/ .25

/
c) DF for Iodine 100 100 100 1 ~ 1,000

d) DF for Cs & Rb 10 2 100 1 10,000

9

o) DF (Others) 100 100 100 1 10,000

f) Wasta Collection 5.7 - 1.4 hrs 17.9 - 6.1 8 Days 1 Day 4 hrs
, Time hrs

,

O Wa.t. rroc.s ms 330 - 180 m 305 - 230 m u.3 hrs 3. m 10.4 m
and Discharge
Time

h) Fraction Discharge 0 50 1 1 0

i

1

4

-|

!
*

2
,

I
t

i
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1 *
'
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Response to Question 2.A .

Table 2.A

LOCATION OF NEARESTIIh% COW (TO A DISTANCE OF 5 MILES)w. -

,

1-

* Distance
Directio'n in Miles *

g /-

-

.

NNE 4.8

NE -

,

ENE -

E
.

ESE -

-
.

SE -

O
SSE -

- -

3 -

.
.

S5W -
.

-
.

. SW -

WSW
.

W 5.0 .

WNW -

_

_

.

NNW

.

.

,

O 1
SEE PAGE 10.5 FOR EXPLANATION OF FOOTNOTE.

. - - . - . . ' _ - .
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i

Rtspon3G to Qu:stion 2.B

.

Animals observed around the Salem County site include rabbits, dee'r *
;

and pheasant. The rabbit is the most abundant species in terms of

j- pounds and numbers. The State of New Jersey does not summarize data on a

county basis and since the Salem area is relatively small and atypical,

county data from Salem County would not be meaningful. The muskrat is
often estimated as being trapped in higher quantities and pounds than
the other species quoted above, however it should be noted that the

g rat is not truly a game species. It is trapped primarily for its
fur although it's meat is also valued for consumption by individuals

_around the immediate area of the site.

The location of the closest beef animals has been tabulated and is
presented below.

Table 2.B- ~ .

EF} ANIMALS * WITHIN 5 MILES OF ARTIFICIAL ISLANDNEAREST

Direction Distance in Miles

N -

NNW 4.2

NE 4.0
ENE -

E -

ESE -

SE -

SSE -

S -

SSW -

SW -

WSW 4.4

W 4.4

WNW 4.1

# 3.9
NNW -

O
*Any bovine livestock including dairy animals.

HCGS 2.1 Rev. I
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'Response to Question 2.C
:

There are no milk goats. around the Artificial Island (to a distance of 5 ,

!
miles).

!
- ,

!

.

!
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Response to Question 2.D

Table 2.D ,

.
-

LOCATION OF NEAREST, RESIDENCE (To A DISTANCE OF 5 MILES).
'

9,

fjt: Distance !

ge? [g'Direction in Miles s

-- | ' 5 "

.'iy
N . g -r

.. y
ENE 4. 2 ) Usi

'

>
NE 4 . 1- )

ENE- '3. F

E

'

ESE

SE ~

' SSE

S 4.0 V
-

.

SSW 3d V
SW 4.3 v' .

.

._ . __

'

WSW 3.7 /
.

W 34# *
. 3

g ', ,, , ,. ! C ,' ' ,d ' "'

WNW }.rT U 2
~

;.

.

W 3. PV
,

4.5e <;;5.2&%EEW
,

SEE PIGE 10.0 FOR EXPLANATION OF FOOTNOTE.,
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Response to Question' 2,F [

O '

TABLE 2.F i|
I

?
,( b

( f wV^ !
. , _ _ _

. . -

1 / ,9kDISTANCd TO NEAREST (SITE BOUNDARY .j '$ p
(3

{ v]ff#rol p
i~ _ _ - '

i,

Sector Distence 1 ' *

}/; cf.d
,

!(Miles) ,

'

%'14-
'

$1L'N .55 ''

|bE U
NE .86 l38 Y '-

~
10 9 6

-

.62

ENE 1.07 | 7 2. 2- ~~~~ I O
E ,93 Iij<[ ]- -

\ Hg ([,,
ESE - Waterbound '1,11 / 7 b'[ N__ j g g )

*

SE " .56
SSE " .46.

'

S "
,31

,

.

SSW " .21
SW " .18
W8W " .18
W " .20
M " .26 -

W " .41

ff 9'M .57

-C

SEE PAGE 10.0 FOR EXPLANATION ON FOOTNOTE.
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Easponsa to Question 2.E. .

,

*Table 2.E

h
'

LOCATION OF NEARIST YEGETABLE 'fil1 n
.

FARM GREATER THAN 500 FT2 (TO A DISTANCE
- j

OF 5 MILES).

"

Distance..
..

Direction in Miles T.
.

.

N
-

.

1GTE 4.2
'

NE 4.0-

-
- .

ENE *----

.

E
o ,.

-

ESE

O
.

SE *

. .
,

SSE -
,

S 4.2

SSW 3.8

SW 4.4

WSW 4.4
.

W 3.8
.

WNW 4.0 -

NW '3.9

NNW 4.4

.

SEE PAGE 10.0 FOR EXPLANATION OF FOOTNOTE.

O -
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Response to Question 3.A

,

Table 3.A

RELATIVE CONCENTRATION X/Q AND DEPOSITION D/Q AT LOCATIONS OF NEAREST
,

.

MILK COWS.

Distance Undepleted Depleted
,

in X/Q X/Q D/Q
Direction miles (sec /c.3) (sec/m3) (1/m2)

~

N - -

NNE 4.8 2.94E-8 1.02E-8 1.02E- Op
NE _.

ENE

E

ESE

SE

SSE

S

SSW -

SW

WSW

W 5.0 2.40E-8 5.68E-9 5.68E-11

WNW

NW

NNW

See Page 10.0 for explanation of footnote

O

RCGS 3.0 Rev. 1
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Response to Question 3.B

O
Other than local farm animals such as fowl and beef, the Hope Creek area ,

I

does not contain large areas where animals are raised for consumption.

Animals such as deer, pheasant and rabbits are relatively abundant in the

area. Since they may habitat at any location, specific dispersion coefficients

were not calculated.

!

O

,

i
:

I
:
,

I

!

!

|O
.

HCGS 3.1 Rev. 1
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Oaes,onsetoeuestion3.c ;

There are no milk goats around the Artificial Island (to a distance
,

of 5 miles), therefore no dispersion values are calculated. i

.
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Response to Question 3.D [

O
Table 3.D

RELATIVE CONCENTRATION X/Q AND DEPOSITION D/Q AT LOCATIONS OF THE NEAR2ST
-, s

(RESIDENCE)
.

Undepleted Depleted
1Distance X/Q X/Q D/Q

Direction in Miles (sec/m ) (,,cf,3) (1/ 2)3

N 3x,m* * '

NNE 4.2 3.68E-8 1.32E-8 1.32E-10 *

NE 4.1 4.45E-8 1.54E-8 1.54E-10 |

h.74E-b) 1.85E-8 h)ENE 3.5 .

E *

ESE ~*

SE --*

SSE *

O- /.- --
S 4.0 (5.12E-8') 1.60E-8 1.60E-10

SSW 3.6 \(.33E-8) 1.44E-8 1.44E-10

SW 4.3 3.43E-8 9.98E-9 9.98E-11

WSW 3.7 3.13E-8 8.66E-9 8.66E-11

W 3.4 4.59E-8 1.22E-8 1.22E-10

WNW 3.7 3.02E-8 7.10E-9 7.10E-11

NW 3.5 d.I458' 1.72E-8 ld)
NNW 4.5 4.65E-8 1.60E-8 1.60E-10

*No residence within five miles of site in this sector.

SEE PAGE 10.0 FOR EXPLANATION OF FOOTNOTE.

O
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f Response to Question 3.E

TABLE 3.E

RELATIVE CONCENTRATION X/Q AND DEPOSITION D/Q AT LOCATIONS OF THE NEAREST
-

.
s

(5-MILE) VEGETABLE (GARDENS (WITHIN 5 MILES).

Undepleted Depleted
1Distance X/Q X/Q D/Q

Direction miles (sec/m3) (sec/m3) ( if,2 ),
_

N

NNE 4.2 3.84E-8 1.47E-8 1.47E-10

NE 4.0 4.64E-8 1.62E-8

ENE --

E

ESE

SE --

O SSr

S 4.2 4.72E-8 1.45E-8 1.45E-10

SSW 3.8 4.87E-8 1.28E-8 1.29E-10

SW 4.4 3.30E-8 9.54E-9 9.54E-ll
WSW 4.4 2.34E-8 6.12E-9 6.12E-11

W 3.8 3.82E-8 9.82E-9 9.82E-11

WNW 4.0 2.66E-8 6.08E-9 6.08E-11

NW 3.9 4.54E-8 1.40E-8 1.40E-10

NNW 4.4 4.83E-8 1.67E-8 0j

SEE PAGE 10.0 FOR EXPLANATION OF FOOTNOTE.

O
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Response to Question 3.F

TABLE 3.F
,, -

DISTANCETONEARES[SITEBOUNDARY
' w ._ _ /

1
Sector Distance Undepleted Depleted

(Miles) X/Q X/Q D/Q3 3(sec/m ) sec/m (if,2)-

@2Q 7.0E-7 7.0E-9N .55
NNE .62 6.5E-7 3.7E-7 3.7E-9

NE .86 5.0E-7 2.5E-7 2.5E-9

ENE 1.07 3.3E-7 1.6E-7 1.6E-9
'

E .93 5.6E-7 3.0E-7 3.0E-9
ESE - Watefoound 1.11
SE .56"

SSE .46"

S .31"

SSW .21"

O q.18) 10 ''"SW

WSW .18"

W .20"

WNW .26"

NW .41 ,s"

N
(9.0E-7) 4.3E-7 4.3E-9NNW .57

; SEE PAGE 10.0 FOR EXPLANATION ON FOO'INOTE.
i
;

i
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) Meteorology .-- *

Q
-

From 1969 to 1971 Public Service Electric and Gas Company studied meteorological
* conditions 'at the Artificial Island site to determine atmospheric.- dispersion

,

parameters. Parameters measured included wind speed and direction, ambient '

,

temperature, barometric pressure, relative humidity and precipitation. The j
principal source of data was' 300-foot tower which was located north of Salem No. 2
Unit. /

.

.

.

-

The method used to determine atmospheric stability was based upon a system ,
a

. :

developed by Smith-Singer at the Brookhaven National Laboratory. j
- . . .

- '2
*

Since all evidence suggests that the Gaussian diffusion equations are generally
'

conservative no multiplication factor for "on site or close in" distances was
:

used. - -

- - ;.
-

.
1

) A description of the models employed as 'well as a description, of the meteorological
instruments utilized is in the attached report. entitled Salem - Meteorology,r --%

,

Appendix B. ;.

,

' *
, . . -

For purposes of conforming with Regulatory Guide J. 23, data on joint frequency -

distributions of wind speed and direction are tabulated according to vertical
temperature gradients or inpse rates. Dispersion calculation, however, are based

upon the Smith-Singer model. -

.

.

While it appears as if diffusion rates may be altered $n specific cases when air

flows from one region to another, such incidents should be evaluated upon a case
by case basis. At this time there appears to be no logical method of using

independent wind roses for adjusting trajectories.

,
.

')'

. . . . . .

Representative data of the onsite meteorological data collected during 1969 to -

1971 is included. . ..

,

w) -

.
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Response to Question 5.A

A computer card deck and a "hard copy" report (one copy) was transmitted

under separate cover with the original submittal to respond to this question.

We understand this approach was satisfactory with the regulatory staff.
>

/

.

|

|

|

O
'

1
-

.

.

O .
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O Response to Question 5.8

The representativeness of the available data with respect to expected long

term conditions at the site are discussed on Page Bl.4 of Attschment B of this

submittal which is entitled Hope Creek - Meteorology, Appendix B.

O
:

|
;

|
|

l'

O
,
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' Response to Question 6

Onsite meteorological data is provided. Therefore, Question 6 is not

applicable.

The post-operational meteorlogical data collection program for the Hope Creek

Nuclear Generating Station (also located at Artificial Island Site) will meet

the reconusendation and intent of Regulatory Guide 1.23.

O

O

HCGS 6.0 REV. 1
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Response to Question 7

Air flow regimes of importance are discussed on Page 31.3 of the attachment

entitled Hope Creek - Meteorology, Appendix B.

.
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Response to Question 8 . ,

.. . . ,.

h Two topographical maps are provided of the Artificial Island area. .

-

i

|
Figure 1 is a detailed map of the' Artificial Island area showing

,

topographical features of the site within five miles. , . ,

.

'

Figure 2 is an expanded map of the Artificial Island area showing

.
topographical features of the site within fif ty miles. .-
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Response to Question 9

i

The Hope Creek Generating Station is presently under construction.
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FOOTNOTu

I

1. Distances are measured from the cente tot .: .4 drawn hetween.

the respective centroids of the cont _ainment buildings of the
Salem Units No. 1 and 2, and the reactor buildings of Hope Creek

Units No. I and 2. Distances to the site b9undarf (Table 2.F)<

are tabulated from the mid-point of the Hope _ Creek reactor buildings.
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APPEiDIX A

DATA NEEDED FOR RADI0 ACTIVE SOURCE TERM CALCULATIONS

This section contains questions
raised by the Nuclear Regulatory
Cc=ission as presented in Draft

g^3 Regulation Guide 1.CC alcag with
(/ Public Service Electric and Gas

Co of New Jersey response.
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RESPONSE TO DRAFT
REGULATORY GUIDE 1.CC

APPENDIX D FOR HOPE CREEK
GENERATING STATION

()
Data needed for radioactive source term calculations for boiling
water reactors

1. General

1.a. The maximum core thermal power evaluated for safety
consid.*?ations in the PSAR is 3h40 mvt. (Ref. PSAR
page 1.1-1).

1.b. The total mass of uranium and pluto nium in the
equilibrium core is approximately 300,000 lbs.

The percent enrichment of uranium in the reload fuel
shall be 2.663 v/o and 2.453 v/o.
No permits have been received for the loading of
plutonium fuel.

1.c. The OALE code as presented in draft Regulatory Guide
1.CC was used to calculate the source terms in the r

primary coolant. ;

1.d. The quantity of tritium released from the Hope Creek
reactor is calculated to be 43 Ci from gaseous effluents

{s^s) and 43 Ci from liquid effluents.

Regulatory Guide 1.CC (draft) was used as a basis for the
amount of tritium produced. The Guide assumes that
0.25 Ci of tritium is produced per megawatt. It
was also assumed that the plant capacity f actor is 0.80.
and that thenoble gas isotopic release rate is 60,000
uCi/sec. The plant shall use Circaloy-2 tubes and
the activity concentrations expected in the primary
coolant is presented in Table 2.2 of the Appendix I
Enclosure 1 submittal.

2. Nuclear Steam Supply System

2.a. The total steam flow rate is 14 * 10 lbs/hr. (Ref.
PSAR Figure 1.5 ha)

2.b. The mass of reactor coolant (1bs) and steam (lbs) in the
reactor vessel at full power is: ,

0.6*10 lbs of water
' ''

.02*10 lbs of steam

i

HCGS A.1.1
!
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3. Reactor Coolant Cleanup System

63.a. The average flow rate is 0.13*10 lbs/hr.() PSAR Fig. 1 5 ha)
' (Ref.

3.b. Powdex demineralizers are used.

3.c. The regeneration frequency for each deminerali:er is
one backwash every 6.8 days. Since there are two
deminerali:ers in each unit, there will be one back-
wash per unit every 3.h days.

3.d. Regenerant volume (gal / event) and activity:

- 1000 gal /bgekwashVolume
- 1.71 x 10' yC1/ccNormal liquid activity

Maximum liquid ac tivity - 2.59 FCi/{ccNormal solid activity - 5.22 x 10 yC1/ batch
Maximum solid activity k.52 x 10" yCi/ batch

h. Condensate Demineralizers

k.a. The average flow rate is 14*10 lbs/hr. (Ref.
Fig. 1 5 ha PSAR)

h.b. There are 7 demineralizers in all. 6 operate continuously
and 1 operates on standby,

[]} h.c. Number and size (cubic feet) of demineralizers:
Six vessels on line with one on standby.
312 cubic feet bed si:e each vessel,

k.d. Minimum regeneration frequency (no condenser inleakage)
is one demineralir,er every 2.5 days. Maximum regeneration
frequency is 3 4 demineralizers per day,

k.e. The vaste liquid volume generated during a URC cleaning
is 16,000 gallons.

k.f. Regenerant volume and activity:

of1.7x10gghconductivitywastewithnormalactivity25,000 gal h
pCi/cc

29,000 gal low conductivity waste with normal activity
of 1.2 x 10-2 pCi/cc

5. Liquid Waste Processing Systems

5.a.1 The sources of the various radwaste streams are ve ry
briefly described in Section 9.2 of the Hope Creek PSAR.
A detailed descriptior. of the sources of activity is

() presented in the piping and instrument drawings. The
flow rates and the expected activities are contained in
Page 1.3 of Enclosure 2 of the Hope Creek Appendix I
submittal.

A.I.2
HCGS



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - - - - - - - - - - _ _ _ _ _

t

.

'

D. Regenerant Waste Sub-system
,

1. Tanks (liquid volume)
a. Waste Neutralizers (2) - 25.000 gals each
b. Waste Evaporator Distillate Tank (2) - 1000 gals each

.

2. Process Equipment
a. Waste Evaporator (full forced circulation) (2) -40 gpm each .

3. Pumps
a. Waste Neutralizer (2) - 176 gpm each
b. Easte Evaporator Feed (2) - k0 spa each
c. Vaste Evaporator Recirculation (2) - 90,000 gpm each
d. Vaste Evaporator Distillate Transfer (2) - 50 gpm each

E. Detergent Drain Sub System

1. Tanks (Liquid Volume)
a. Detergent Drain ( 2 compart=ents) - 900 gals. each

2. Process Equipment
2

a. Detergent Drain Filter - 25 ft

3. Pumps
a. Detergent Drain (2) - 25 spm each

,

5.a.4 The decontamination factor for each process step are as'

described draft Reg. Guide 1.C0.

5.a.5 The fraction of each process stress expected to be
discharged are described on Page 1 3 of Enclosure 2 of the
Hope Creek Appendix I submittal.

5.a.6 Waste demineralizers are regenerated once every 52 days
and Floor Drain Demineralizer once every 25 1 days (based

!
|

on GE Process Diagram). Regenerant Volumes per dominer-
; alizer: 14,630 gals. (190 cubic feet at 77 gal /cu.ft.)

high conductivity waste; 17,670 gals low conductivity waste
|

(190 cu ft at 93 gal /cu ft). High conductivity waste will,

be processed by evaporation in the Regenerant Waste Sub.
system and low conductivity will be processed by filtration

Sinceand demineralization in the Eq. Drain Subsystem.
these streams are returned for plant re-use, zero fraction

O,

A+1'3RCOS
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'

5.a.2 Effective decay times have been calculated for each stream by
consideration of the vaste hodup, collection, and processing
time. This information is contained in page 1 3 of Enclosure
2 of the Hope Creek Appendix I submittal.

5.a.3 Liquid Radvaste System Capacities
'

A. Equipment Drain Sub-system
1. Tanks (Liquid Volume)'

a. Vaste Collector (2) - 29,000 gals. each
b. Vaste surge - 66,225 gals
c. Waste Sample (2) - 15.000 gals each

2. Process Equip =ent

b. Vaste Deminerali:er - 190 f+,3 *2a. Vaste Collector Filter - 182 #

3. Pumps
a. Waste Collector (2) - 182 gpm each
b. Vaste Surge 182 sps
c. Vaste Sample (2) - h50 spm i

B. Floor Drain Sub-system

1. Tanks (liquid volu=e)
u. Floor Drain Collector (2) - 15,000 gals, each
b. Floor Drain Sample (2) - 15.000 gals each

l

O 2 Proce rs=t>= at aa. Floor Drain Collector Filter - 176 ft
3b. Floor Drain Demineralizer - 190 ft

3. Pu=ps
a. Floor Drain Collector (2) - 176 gpn each
b. Floor Drain Sample (2) 176 gpm each

|
C. Chemical Vaste Sub-system i

1. 'Ianks (liquid volu=e)
a. Chemical vaste LO,000 gals'

b. Chemical Waste Sample - k000 gals

2. Process Equip =ent
a. Decontamination Solution Evaporator (Natural

Circulation) - 5 gym

3. Pu=p
a. Chemical Waste - 5 gpm
b. Chemical Waste Sample Tank - 50gpm

|

|

O.

HCOS A,1,k j

i
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is released to the environs. The:high conductivity
regenerant waste should have the following activities:

Waste Demineralizer: 4.7 pCi/cc max
(_,s) 1,72 x 10-1 yC1/cc normal

Floor Drain Demineralizer: 2.12 x 10- 10 VCi ce normal
8.35 x 10-9 901 ce max

T1.e regeneration frequency is based on an anion exchange
scity of 9 kgrains/cu ft and an average influent

saductivit/ of 30 pmhos/cm for the Waste Demineralizer
and 200/ pmbos/cm for the Floor Drain Demineralizer.

5.a.7 The liquid source term is calculated by the Gale Code,
(See Table 2.2 of Enclosure 1 to the Appendix I submittal)

5.2 F&ID's are provided

6. Main Condenser and Turbine Gland Seal Air Removal Systems

6 a. The holdup time for offgases from the main condenser air
ejector prior to processing by the offgas treatment system
is about four seconds. This is the delay prior to entry
to the recombine,r preheater. Ten minute holdup is provided
by a holdup pipe downstream of the recombiner. An
additional ninety minutes holdup time is provided in the
cryogeni portion of the offgas system before any gases
are vented. The delay time used in the computer codes

(} was 30 minutes.

6.b. There are three shells per condenser.

6.c. A charcoal delay system is not used.
,

6.d. A description of the cryogenic distillation system is
provided on Page 9.4-5, 9.4-6 and Fig. 9.4-1 of the PSAR.
Further information on the system was previously provided
to the NRC as a propietary report. (Reference Page C-110
of draft Regulatory Guide 1.CC reference number 21.)

6.e. Steam flow to the tarbine gland seal is 25,000 lbs/br
normally. The source of makeup to the steam seal evaporator
is condensate from downstream of the demineralizers.

6.f. Since the stesa is not radioactive it is not necesssry to
hold up the gases. (Reference Page 9.4-1 PSAR.)

6.g. Piping and instrument drawings are provided.

7. ventilation and Exhaust Systems

7 a. The provision incorporated to reduce radioactivity
releases through the ventilation system is discussed on

[~]
Page 1.1 of the Hope Creek Appendix I submittal. (Ref.
Section 9 of PSAR.)A

^* *
HCGS
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7.b. The decontamination factors used were taken from
Reg. Guide 1.C0.,-

(,
7.c. The estimated release rates are based upon Table 2.4 of

the Appendix I submitt.1. The basis for these values are
the Gale Code. |

7.d. The ventilation release point for each unit is an exhaust !
stack of cross section dimensions 34 ft. by 9 ft. The |
stack is located above the roof of the auxiliary building
and adjacent to the turbine building. The release eleva- I

'

tion is 103.5 feet above grade. This is 34 ft. above the
cuxiliary building roof and 8 ft. above the adjacent
turbine building roof.

Discharge stack dimensions: 34 ft. x 9 ft. cross section
Unit 1 stack velocity: 1840 fpm summer /1310 fpm winter
Unit 2 stack velocity: 1350 rpm summer /813 fpm winter

Unit 1 HVAC Sources:
,

!

CFM (Summer) CFM (Winter)

MG System 88,000 44,000
011 Storage Rm. 17,500 17,500
Turbine Bldg. Exh.

.

130,000 53,000
T.B. Compartment Exh. 31,000 31,000

<

[) R/W Bldg. 114,000 114,000
Service Bldg. 44,100 44,100'-

Reactor Bldg. 139,500 96,000

1 564,100 (115 F) 399,600 (100 F '
!

Unit 2 HVAC Sources:
I

| MG System 88,000 44,000
| Oil Storage Rm. 17,500 17,500

Turbine Bldg. Exh. 130,000 53,000

T.B. Compartment Exh. 31,000 31,000
Service Bldg. (Chem. Lab) 7,280 7,280
Reactor Bldg. 139,500 96,000

f

413,280 (120oF) 248,780(104oF

| Maximum winter temperature difference between effluent and
ambient: 95 F (Unit 1), 99 F (Unit 2).0

j

Minimum sumger temperature difference between effluent and
| ambient: 21 F (Unit 1), 26 F (Unit 2),

() 7.e. A description of the containment ventilation system is
provided in Section 5.8.4.4 of the ISAR.,

i

|
' Only one purge a year is expected. Draft Reg. Guide 1.CC

quotes a duration of purges of 48 hours / year.

A.1.6
,_
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8. Solid Waste Processing Systems

Expected Volume Expected Activity
(Cu ft/yr (Ci/rea/yr

(} Solid Radwaste Inputs / reactor) ctor)

1. Regenerant Waste Concentrate: 5,865 141.
8.5x10gs/45 days;10,825 ga

yCi/cc

2. Decon. Soln. Concentrate: 267 4.h
4,000 galg/yr;5.8 x 10- p Ci/cc

3. Waste Sludge Phase Separator: 5,921 103.5
6.18x10-{35 days;8,500 gals

pCi/cc

4. RWCU Phase Separator: 1,061 11,410.
2,610 gals /60 days;

23.8 x 10 yCi/cc

5. Spent Resin: 8h 0.8
,' 835cufg/yr

3 3 x lo yCi/cc,

TOTALS 13,200 11,660

8.b. Solid Radwaste storage is located in the auxiliary b1dg.

() at Elev. 102.

1186 drums of HSA and 1170 drums of LSA storage capacities
are provided. These relative amounts are adjustable but
the total will remain the same.

It is expected that HSA material will be stored a minimum
of 180 days and LSA material 30 days.

8.c. Piping and inctrument diagrams are provided starting ,on
page A,li8 of this sectionJ

|

i

i

I

|
|
|

O

HCGS A.l.7
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PIPING AND INSTRUMENT DRAWINGS (P&ID's)
~

& PROCESS FLOW DIAGRAMS

FIQURE NO. TITLE-

P& E #M-61-0 LIQUID RADWASTE COLLECTION

P&ID fM-61-1 (sh.1) LIQUID RADWASTE COLLECTION

P&E fM-61-1 (sh. 2) LIQUE RADWASTE COLLECTION .

P&E #M-62-0 (sh.1) LIQUE RADWASTE EQUIPMENT DRAIN PROCESSING

P& E #M-62-0 (sh. 2) LIQUID RADWASTE EQUIPMENT DRAIN PROCESSING

P&ID #M-63-0 (sh.1) LIQUE RADWASTE FLOOR DRAIN PROCESSING

P&E #M-63-0 (sh. 2) LIQUE RADWASTE FLOOR DRAIN PROCESSING

P& E #M-64-0 LIQUE RADWASTE CHDfICAL WASTE PROCESSING

P&ID #M-65-0 (sh.1) LIQUE RADWASTE REGENERANT WASTE PROCESSING

P& E fM-65-0 (sh. 2) LIQUE RADWASTE REGENERANT WASTE PROCESSING

P&E #M-66-0 SOL E RADWASTE COLLECTION

P&ID #M-67-0 SOLE RADWASTE COLLECTION

P& E #M-69-0 GASEOUS RADWASTE RECOMBINATION

P&ID #M-70-0 GASEOUS RADWASTE COMPRESSOR PACKAGE

P&E #M-71-0 (sh.1) GASE0US RADWASTE CYROGENIC TREAniENT AND STORAGE

P&ID #M-71-0 (sh. 2) GASEOUS RADWASTE CYROGENIC TREADIENT AND STORAGE

The two drawings below described the processing
.of liquid and gaseous effluents,

SIMPLIFIED PROCESS DfAGRAM GASEOUS RADWASTE

RADWASTE SYSTEM DEEP BED-DUAL (Liquid and

solid waste process diagram)
m

.

O
*

~.

HGS A.I.8
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HOPE CREEK - APPENDIX I

APPENDIX B .

METEOROLOGY

Request B-1

Provide the following information from the onsite meteorological
program:

Monthly and annual wind speed and direction data, in joint fre-a.
quency form, at all heights of measurement representative of
wind characteristics. for points of effluent release to, and
transport within, the atmosphere.

O Monthly and annual joint frequencies of wind direction and ' speedb.
by atmospheric stability class at heights and intervals rele-
vant to atmospheric transport of effluents.

Total precipitation by month, number of hours with precipitation,c.
rainfall rate distributions and monthly precipitation wind roses.

Note: The information based on onsite meteorological measure-
=ents, should include at least one annual cycle of data collection
from the onsite program. The information should be fully docu-
mented and substantiated as to the validity of its representation
of expected long-term conditions at and near the site.

.

O .

HCG 3 B.1.1 REY. 1
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t'Response B-1

O Monthly and Annual Joint Fre'quencies of Wind Speed and Directiona.

Monthly and annual jo_ int frecuency distributions of wind speed
and direction for the 30 and 300-foot levels for the period
June, 1969 to May, 1971, are provided in Attachment 1.

In all cases calms have been distributed among the various
wind sectors in the 0-3 mph category. The first calm hour
within the period is placed in the first sector, the second
calm hour in the second sector, and so on until all of the
calm hours have been distributed. This results in essentially

a uniform distribution of calm hours,

b. Monthly and Annual Joint Frequencies of Wind Speed and Direction
by Acmospheric Scabilicy

.

Attachment 1 also provides joint frequencies of wind speed and{) direction by stability for the 30 and 300-foot levels from
June, 1969 to May, 1971. These distributions are based on the
Smith-Singer stability categories and the standard NRC lapse
rate categories. Again, the calms have been distributed in the
manner described above,

c. Precipitacion Data

Monthly precipitation data for the period June, 1969 to May, 1971,
are provided in Attachment 2. These data include total precip-

itation, number of hours with precipitation, rainfall rate dis-
tributions, and precipitation wind roses.

. .

.

.
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Requnst B-2i *'

.

(]) Provide che .following information, concerning regional maceor-
ological condicions characterizing atmospheric cransport processes
within 50 miles of the planc, for as many relevanc scacions as
practicable or necessary to define chase transpore processes wich-
in the region: ,

Wind speed and direction data at all heighc(s) at which! a. t

wind characteristic data are applicable or have been
measured:

.

b. Atmospheric stability daca as defined by vertical camperatura
|

gradient or"other well-documanced parameters that have been
substanciated by diffusion cast daca;

|

?*

f c. Monthly mixing height daca; and
!'

d. Tocal precipitation by month, number of hours with precipi-
I-( ) cacion, rainfall race distribucions, and monthly precipicacion

wind res:5

Describe airflow crajectory regimes of importance in trans-e.
porting effluents to a distance of 50 miles from che planc, ,

! including airflow reversals.

Note: The regional mecaorological information provided should-

be based on at least a one-year period of record and should be
for each scacion with the period of onsica daca col- I.concurrent

leccion. Both onsica and regional meceorological daca should
be presented for each hour , and if possible also be available [

on magnetic capes to expedice che staff reivew. Sources of '

maceorological information, in addition to che ons. ice program,
could include available Nacional Weather Service (NWS) stations :

and other well-maintained and well-exposed (e.g. other nuclear
plancs, univarsity, privnco meteorological programs) ceceorol-

|(). ogical facilicies.
.

i

REY. 1
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Response B-2
,

([) a. A comparison of wind roses was made for four locations:
Artificial lsland (6/ 69-5/ 71) ; Wilmington, Delaware;
Philadelphia, Pennsylvania; and Baltimore, Maryland (1969-
1973), Figures 1-3.

The overall comparison of directions between the site and
regional meteorology stations was very good. Wilmington

and Artificial Island are separated by approximately 15
miles. Differences in frequency for all sectors for both
Artificiallsland and Wilmington average 2. 27..

One possible explanation for the small directional differences
between the site and other stations is wind shear due to dif-
ferences in instrument elevation. The height of the instru=ent

at Artificial Island 13 91.4m while the instru=ent heights at
the other locations average 17.5m with the instrument at
Wilmington being the highest at 23.8m. The largest difference

() between Artificial Island and Wilmington is in the south and
southeastern sectors.

.

I Another possible reason for the directional differences is
that the wind directions at Wilmington, Philadelphia, and
Balti= ore are one minute averages taken hourly; while at
ArtLficial Island the wind direction is an average of the
entire hour. At this open flat site the difference in com-
puting average wind directions may account for more of the
wind direction variance between stations than anything else,

b. The atmospheric stability distributions as defined by the Star
Program for Philadelphia 1967-1971, and Baltimore 1969-1973
are given in Figure 4.

-

c. Seasonal and annual mixing height data for the Eastern United
States and mixing height data for Washington, D. C. are given

O6 in Figures 5-10. These data were abstracted from Hol: worth'.

HCGS B.1.4 REV. 1
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. .

d. Total precipitation by month, number of hours with precipica-
tion and rainfall rate distributions, were extracted from the

() Climatological Summary for Philadelphia 1951-1960 shown in
Figures 11-23.

.

The terrain surrounding Artificial Island is open and. extremelya.
flat and the land-sea interaction favors a vigorous wind flow.
Examination of the topography shows no terrain which would
cause channeling of the winds or unusual flow trajectories. As
evidenced by comparing wind rosas between the site and nearby
National Weather Service Stations , Figures 1-3, the distribu-
tion of wind direction is similar throughout the region. This
question of the representativeness of the local wind data is
important and it appears that the winds at this site are repre-
sentative of the region.

.

'

(:)

.

.

C:) .
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'

O w oese 3-4
-

Provide the following information conce'rning meteorological data:

The identity of the sources of meteorological data used in thea.
atmospheric transport models to assess, the dispersion of gaseous
affluents from the plant to a distance of 50 miles, and a des-
cription of the locations and elevations of all observations and
the frequency and duration of the measurements made at each sea-
tion.

.

.

b. A description of the onsite pre-operational and operational mete-
orological programs including the instruments , performance specifi-
cations , calibration and maintenance procedures , data output and
recording systems and locations, and data analysis procedures.

.

A detailed description of any model(s) to derive estimate 9 ofc.
basic meteorological parameters, such as atmospheric stability,
and information concerning the validity and accuracy of the model(s) .

.

.

.

O .

M*1B.l.6
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'

Response B-4

5() Onsite Meteorological Measurementsa.
.

The primary, source of meteorological data for the Artificial
Island Site was a 300-foot instrumented' tower located north
of Salem Unit 2. The measured parameters were wind speed and
direction,' ambient temperature, barometric pressure, relative

humidity, and precipitation. The data used in this study

cover a period from June, 1969 to May, 1971.

b. Onsite Meteorological Programs

1. Instrumentation

Figure 24 is a plan view of the 300-foot meteorological

tower which'was located at the Artificial Island Site.

Bendix-Friez Model 120 Aerovanes were used to measure
' wind speed and direction at 30 foot, 150 foot, and 300-

({} foot levels. The data were recorced on Bendix-Friez
Model 141 strip chart recorders. Am'oient temperatures
were measured at 30 foot, 85 foot, 150 foot, and 300 foot

using Rosemount Model'1-109M3 resistance thermometers.
These resistance thermometers were housed in Beckman and
Whitley Model M327 aspirated solar radiation shields.
The temperatures were recorded continuously on a Bristol

*Dynamaster multipoint recorder.

!

! Barometric pressure was continuously recorded on a Belfort
! drum type cierobaragraph. Relative humidity was measured

| by a Casella hygrothermograph and precipitation was maa-
| sured using a Belfort weighing rain gauge. All instru-
i ment performance specifications are provided in. Figure 25,

2. Calibration and Maintenance

(]) Data first became available from the 300-foot tower in
,

June of 1969. The meteorological station was inspected at

HCCS B.I.7 REV. 1
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. . .
,

least once a week by qualified instrument technicians,

p. The charts were removed and records made of any unusual
' behavior of the instrument. Periodic calibration of all

equipment was performed following the manufacturer's
suggested maintenance and calibration procedures.

3. Data Analysis

Hourly averages were extracted from the analog scrip

charts, recorded on data sheets and transferred to punch

cards by the Maplewood Laboratory of Public Service
Electric and Gas Company. The punched cards and original
strip charts were then forwarded to Smith-Singer Meteor-

ologists, Inc. for further checking and analysis. Monthly
computer su=maries were generated, the data verified, and
copied on magnetic tape. -

c. Atmo'scheric Stabiliev Es timates
nO The system used to latermine atmospheric stability at the

Artificial Island Site is based on wind gustiness. This sys-

tem was developed by Smith and Singer at the Brookhaven Natienal
Laboratory and is described in detail in a paper entitled, ,

"Relation of Gustiness to Other Meteorological Parameters"o" .

Between 1964 and the present many attempts have been made to
develop new stability criteria for evaluating nuclear plants.

3The most widely used is that developed by Pasquill . The AEC

equated Pasquill's stability categories with certain lapse rate
groups in Safety Gu_de 1.23 and this AT system is also speci-
fied in Safety Guide 1.111.

Smith-Singer has been convinced for some time that th.eNRC
system produces an unrealistically large nu=ber of neutral and
stable hours occasionally. Figure 26 is e comparison of the

({) groupings produced by the NRC system with those of Smith-Singer.

!!CCS B.1.8 REV. 1
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Tho wido dispcrity among tho unstablo, noutral, cnd stable-

hours is very evident. While it is certainly not claimed
,

O chat the Smith-Singer system is the best method, the dif-

forences are too important to ignore,

t

our concern about the validity of the NRC stability classifi-

] cations is based on several'different concepts and data sets.

First of all, the original Brookhaven National Laboratory
2i studies equated both AT and wind gustiness with field dif-

' fusion experiments. Here the frequency of the three main

stability groups was approximately what one would expect in
terms of the corresponding frequencies of sunshine,. cloudiness,
night and day hours, namely unstable 607., neutral 57., and

'

j stable 357..

! Secondly, the Brookhaven classification system has been used
3

i in many studies of fossil plants with considerable success

for,the prediction of ground-level concentrations. The mose
,,

| evidence of its value appears in two reports of the Maryland

O rowe= riant sittna erosra=' 5 These =tudies de=enstrated.

the Smith-Singer system to be superior to those of Pasquill,.

[ TVA, and Turner.

0Gifford in a recent article examined a wide vartecy of dif-

| fusion typing. schemes, and he too.made it evident that no

| system is an authoritative standard at present.

!

!

.

!
'

|
,

O
'

-

!

HCGS B.1.9 RIV 1



.

%= m e= l 1

'
.

*

4 .. . ;

i
*

!

O w uese n-5-

:.

Provide the following information concerning concentration evalua- .

tions: ;,

L

bi
I

a. Estimates of relative. concentrations (X/Q) and/or deposition

(D/Q) at points of potential maximum concentrations outside i

che site boundary, at points estimated maxima individual ex- ;
'

posure, and at points within a radial rytid of sixteen 22.5 de-
gree sectors (centered.on true north, etc.) and extending to f
a distance of 50 miles from the plant. A set of dat points ,

should be located within each sector at increments of .25 mile
!to a distance of 1 mile, at increments of .5 mile from a dis-

tanca of 1 to 5 miles, at increments of 2.5 milos. from a distance

of 5 to 10 miles , and at increments of 5 miles thereafter to a i

distance of 50 miles..
,

O b. Estimates of X/Q for noble gas affluents and, if applicable; X/Q
depleted by deposition and D/Q for iodine effluents at each of |

these grid points, as well as averages of chase X/Q and/or D/Q ;

values between all adjacent grid points along the radials. !

c. A detailed description of the model(s) and the model assumption (s) !

used to determine the air concentrations and/or deposition, and :

information concerning. the validity and accuracy of the mode)(s) [
and assumptions, and the identity of the meteorological data used.

i'

f.

l
i

e

r
I
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Response B-5

() X/Q Valuesa.

.

X/Q values for the reactor vent for the annual case are given in

Figures 27-30.

b. D/Q Values

D/Q values for the reactor vent for the annual case are given in
Figures 31-34.

c. X/Q and D/Q Computations

The diffusion and deposition calculations were based on meteor-
ological data collected from June, 1969 to May, 1971. The fol-

lowing formulas and assumptions were used in deriving the X/Q
and D/Q estimates.

O- 1. Plume Rise

Radioactivity will be released from two vent stacks
located between the reactor and turbine buildings.

The vent stacks are 103 feet above plant grade. The

top of the turbine building is 21 feet lower and the
top of the reactor building is 87 feet higher than
the vent stacks. With moderate to strong winds these
nearby structures will cause downwash.

The best guide for evaluation of downwash from these
7stacks is the field data from Peach Bottom . There

is good agreement beeseen Peach Bottom and Hope Creek
emission speeds, diameters, and flow rates. .

Hoce Creek Peach Bottom

W, (m/sec) 7.0 12.2

() D (m) 5.3 4.5
,

3Vol (m /sec) 155.0 194.0

BCGS B.l.11 REV. 1.
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W, Vertical efflux velocity at release temperature 2

meters /second

D Diameter, meters

3Vol Volume of effluene, meters /second

u Mean wind speed at stack height, meters /second

~

At Peach Bottom the plume rose freely when values of W,/u
from 3.5 to 4.0 were reached. Based on this result and

8similar work at Millstone total entrapment has been as-

sumed for all values of W /u less than 5.0, 2, conservative
,

assumption. Whenever entrapment occurs, the source height
is assumed to be 10 meters above ground and a building cor-

2rection factor (CA = 2000m ) has been used. The wind speed
as adjusted to the vent stack height was used, and is repre-

~

sentative of the average wind speed between the ground and

,the top of the reactor building.

O rhis approach is in good egreement with eheerved data ena
should be conservative. For values of W,/u greater than or
equal to 5.0 plume rise was calculated by the momentum for-

9mula in the ASME Guide .

1.4
h, = hs+D[W,}

ku /
,

|

h, Effective height of the plume, meters

h Actual release' height, meters
s

D Dismeter of the stack, meters

W, Vertical efflux velocity at release temperature,
meters /second

u Mean wind speed at stack height, meters /second

O
|

.

1
-

I HCCS B.l.12 REV. 1
l
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2. Diffusion Modeling |

[]} The Gaussian diffusion equation applicable to 22.5 sectors

and corrected for building wake was used for the computa-
tions. The stability wind roses for the 300-foot level

determined the weight for each stability, speed, and sector

group.

The stability classification is th'at which has been used in

previous Smith-Singer evaluations of nuclear plants. The

four basic classes are comparable to the Pasquill categories,
although the definition is somewhat simpler in both number

and definition (Figure 35) . The equations expressing the
change in 6 with distance are different for high and lowz
sources as shown in the following table.

.

.Verv
. Unstable Unstable Neutral Stable

.

([) Sources Higher Than 50 Meters

d .40X'91 .33x.86 .22x.78 .06x'71z

Sources Lower Than 50 Meters
,

d .29x*91 .25x.86 ,tgx.78 .08x*71
: z

|
; Where: d* Vertical standard deviation of the
| Gaussian plume, meters
!

x Distance downwind, meters *

.

The terrain is extremely flat and the air flow patterns are

| simple. Therefore no adjustments have been made to account
i

i for terrain effects or air flow trajectories.
,

,

.

3. Wind Soeed Profile

'

(]) Wind speeds from the 300-foot level on the Artificial

Island tower were adjusted to release heights according to
'

the f ula:.

3 CGS B.1.13 REV. 1
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u =uy g
_

O (h,/
,

u Wind speed at vent height, meters /secondy.

u Wind speed at instrument height, meters /secondg

b Vent height, metersy

h Instrument height, meters
e

Ranges 5 rom 0.16to0.50andisafunctionofq
stability

4. Deposition

One of the most complex problems in reactor safety evalu-

ations is the representation of the deposition of halogens.
11 l2e Considerable evidence exists, however, (Barry , Hill ,

Pelletier10) to suggest that an average deposition velo-~

,

'

city (V ) of .01 m/sec is often found with active chemicalg
compounds su ', as iodine. Therefore, reasonable estimates

of D/Q should result from the single assuraption of a uni-

form deposition velocity of .01 m/sec. The D/Q estimates
are based on this value.

! Correction of the X/Q for removal by deposition has been

made. The formulas for this plume depletion follew those
13given in Chamberlain .

1

-

O
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Figure 1
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Figure 2 1

:
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Figure 3
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FIGURE 4

STAR PROGRAM

STABILITY DISTRIBUTIONS

G)

Pasquill Philadelphia Baltimore
1967-1971 1969-1973

'A .274 .4432

B Unstable ~ 4.3836 5.1096 ,

C 10.1164 11.2740,

'

O
D ) Neutral 57.7945 48.9178

, .

;

i E 15.1233 14.2808
Stable

F 12.3082 19.9726

O

*
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Figure 5-

..

O
MEAN SEASONAL AND ANNUAL VALUES OF MORNING AND AFTERNOON

MIXING HEIGHT (m) AND WIND SPEED (m/sec)* FOR WASHINGTON, D.C.

1961 - 1964

Morning Afternoon

H (m) u (m/sec) H (m) u (m/sec)
P

Winter 672 6.3 1054 7.3

Spring 585 5.4 1890 7.9

Summer 421' 3.4 1924 5.6
.

O
Autumn 436 4.4 1412 6.4

Annual 528 4.9 1570 6.8

Values taken from George C. Holzworth, "Mixing Heights, Wind Speeds

and Potential for Urban Air Pollution Throughout the Contiguous

United States."

;

|

|
_

|

| * Avercge wind speed in the mixing height layer.
()
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*l' FIGURE 25'

(3 METEOROLOGICAL INSTRt.HENTATION
.

%)
ARTIFICIAL ISLAND

1969 - 1971
.'

Ambient Temoerature

Rosemount Resistance Thermometers
Model 1-109MB

.

Beckman and Whitley Aspirated
Thermal Radiation Shields

Model M327

Bristol n.rnamascar 6 Point Recorder
M '4A-6P 1570-33 Range: -30 F - +120 F

.

Wind Soeed and Direction
O Bendix-Friez Aerovane

Model 120

Bendix-Friez Recorder ,

Model 141

Wind Speed - Distance Constant: 15' Range: 0-100 mph

Wind Direction - Distance Constant: 34' Range: 0-540

| Barometric Pressure

Belfort Drum Type Microbarograph Range: 28.50-31.00" Hg

i Rel'acive Humidity

casella Hygrothermograph Range: 0-100".

Precioitation

Belfort Ueighing Rain Gauge Range: 0-12"

HCGS B.1.40 REV. 1
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I
I SAMPLE COMPARISONS OF STABILITY ESTIMATES

,

|.

i'

. ,

t :.

Site Characteristics .

I
i

Stability Shore Shore Shore Estuary Inland

.

.
-

Unstable
S m.i t h - S i n g e r * 45 68 46 64 67

(Pasq. A . B . C) t- 12 16 8 10 18

? ,,
"

|
.
e :." ticutral

||Smith-Singer 28 13 19 14 16
,

(Pasq. D) 64 29 31 46 36

I
:

Stable

Smith-Singer 28 19 35 22 17

(Pasq. E. F. G) 23 55 61 44 46 |

B -

.

N

* Smith-Singer Gustiness or Lapse Rate Equivalent
'

i

11RC Lapre Rate Categoriesi

i

.

-,- r- v~ , ~~ -- -
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HOPE CREEK

BUILDINC VENT

DLPLETED X/Q AT GROUND LEVEL APPLICABLE TO
LONC-TERM (ROUTINE) CASEOUS RELEASES

(SECONDS /H )

SECTOR ANNUAL I/Q AT CROUND LEVEL

Uta7Aact SECTOW SEARIN8(DEGREES) i;
MILE 3 22.5 45.0 67.5

~

90.0 112.3 133.0 157.5 180.0

1.10 1.693t=08 1.881E.08 1.657E=08 2.J04t=08 1.832E=08 2,381E=08 1.689E=08 1,8625 08
2 261E=08 1.603E=08 1.767E=08m S.so 1.604E=0e 1.fo6E=08 1.ST3E=08 2.187E=08 1.740Eg68

8.90 1.549E*08 1.694k=0S Iq495E=0s 2.079E=08 1.655E 08 2.g1444 08 1.524E=08 le479t=08=

I' 4.00 1.456E=08 1.616E=08 1.422E=08 1.9FsE=08 1.$FSt.08 2.046E708 1,4$14 08 1 59FEaQ8
*- e.no 1.Sout=08 1.S40E.08 1.334E=08 1.88SE=08 1.502E=08 1.950E=08 1.383E.04 1 52tE=08
'# 4.20 1.323 tao 8 1.469E=08 1.291E=08 1.797t=08 1.433E=08 1.860Ee08 1.319E=08 1 4SOE=08

4.3u 1.266c=ce 1.401E.04 1.233t=08 1.F14E=08 1.369E=08 1.777E=08 1.260t=08 1.384E=08
4.40 1.21HE*05 1.342t=os 1.178E-08 1.640E=08 1.309E,08 1.699E=08 1.20SE=08 1.J23E.04
e.30 1.1$9t=ce 1.2 set =48 1.127L*0s 1.569E=08 1.253E.08 1,644Ee08 1.153E.08 1.*263E=08 ''

,

4.6u 1 110E=o8 1.230E=08 1.078E*08 1.503E=08 1.201E=08 1.558E=08 1.104E=08 1,211E.08
4.70 1.0mst=08 1.1f9E=0s 1.033t.08 1.440Ea08 1.15tE=04 1.894t=08 1.0$91 08 1.160Ee08
e no 1.022E=04 1.1J1E.08 9.910L=09 1.JetE-04 1.105t=08 1.433E.04 1.016E.08 1,113Ee08
a 99 v el1E=09 1.0d6E=on 9.512E=09 1.326E=08 1.061E=08 1.37 fee 04 9.757E.09 1.06 e g e,08
S.no 9.4SSE*o9 1.044t=04 9.136E*09 1.2746 08 1.020E=08 1.323E=08 9.378t=u9 1.026E=08
S.lu 9.0FFE=09 1.00eE=08 8.fs2E=09 1.22SE=08 9.41SEe09 1.273E=08 9.020Ee09 9.864t=09
S.do M.759k.09 9.662E.09 8.448E 09 1.179E=08 9.450E=09 1.22SE=08 8.682E.09 9,449E=09
3.Jo e.e19t=09 9.304E=ut e.133E=09 1.135t=08 9.1041=09 1.180Es08 8.363L.09 9.133C=09
5.86 1.13%E=09 n.969t=u9 7.434E=09 1.094E=08 8.777E.09 1.138Ee05 4.062L 09 8.801E=09
S.5u 7.1soE=nv 8.6%oE=09 7.SS2E=09 1.0SSE=0s 4.4672 09 1.098E=08 7.FF6E.09 8.4a4E=09
6.ou 6.60!L-49 ,F.242Eeu9 6.Se2t=09 8.8F0Ee09 F.139E=09 9.252E.09 6.531L 0'; 7.124t=09

f 7.4u g.2 Sit *09 4.672t='9 4,042E=09 5.678te09 1.60!Eet? 5.961Ee09 4.216E.09 4,558E=09 |$ 10.td 2.40FL*09 2.62sE=09 2.252E*09 3.1s&E=09 2.610E=09 3.3771 09 Rc385E=09 2,546E=09 -

15.00 1.1022 09 1.te9E.09 1.008E=09 1.433E=09 1.198E.09 1.381E 09 1.0942:49 1.146E=09*

F. 20.04 e.749L*10 7.18eE=to 6.110E.10 8.340E.10 f.311E 10 9.256t=10 6.716E=10 6.918t=10
25. o rn 4.709s=10 S.04tL=10 4.52%E=10 S.903E=10 S.166E 10 6,418Ee10 4.FF9E.10 4.863E.10
se.ao 3. Soot =10 5.746L-10 $.2141-10 4.144Le10 1.860E 10 4.73Sfe10 3.549E=10 3.6 DOE =10
34.00 2.72st.10 2.A34t*10 2.44sE=10 J.272E 10 2.935Cet0 3.S$1de10 2.738E 10 2.740Ee10
40.oJ /.04St=15 2.219t=10 1.8S70elo 2.491Eelo 2.240E=10 2.786Ee10 2.094E,10 2.04FE 10
45.01 1.6o6L=to 1.660L=to 1.41FL.10 1.92Sk=10 1.739E=to 2.134Ee10 1.616L.10 1.603E=10
Sr.as t.24?t=to 1.79/1=tn 1.092E=to 1.50eE*10 1.3622 10 1.684Ee10 1.263E=10 1.246E.10

.

6
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FIGURE 29
.

IlOPE CREEK

BUILDINC VENT

DEPLETED X/Q AT CROUNO LEVEL APPLICABLE TO

IDNC-TERM (ROUTINE) CASEOUS RELEASES
I

(SECONDS /H )

SECTOR ANNUAL I/Q AT CROUND LEVEL
'

OI37ANCE SECTON 8EANING(DEGNEES)
Mitts 202.4 225.0 24F.5 270.0 292.5 315.0 337.S 360.0

45 F.3mst.of 4.41cg.0F 5.707t.07 a.810E,0F 3.592E.0F 6.9655=07 1.1705 06 1.683g 06.So 1.904t=07 4.0,9k.07 2.687E*07 3.26uE.0F 2.013E.07 4.012E=07 6.143E.07 7.387E.07
e

g,

75 2.354E 07 2.345E 07 1.550E.07 1.86tE.0F 1.219E.07 2.463E=07 3.697E.87 4.287E.07
.

[" 1.0e 1.$tte.07 1.495t.cf 9.876E.08 1.179L*07 7.920E.08 1.618E*07 2.415E.07 2.718E.07- 1.td t.294t.07 1.27*E.07 8.424E=08 1.00$E.J' O.736L uE 1.393L.07 2.071E.07 2.J18E 07#' 1.du t .119E* 0 F i.4992 07 7.260E=03 8.652E 08 5.872E.08 1.209E.07 1.802E.07 1.999E.071.50 9.756L.08 9.ib7E*08 6.314E.08 7.520E.08 5.121E=08 1.0$9E.07 1.577E.07 1.740E.0Ft.40 8.3F3E 08 8.39FE.oS 5.536E.08 6.59tt.08 4.s0tt.04 9.33SE=08 1.39tt 07 1.5286 074.50 F.587E*08 7.424E 08
. 890E.08 5.820E.08 3.983E.08 8.28BE=08 1.235E.07 1.352E.07
4

1.60 6.75FE.un 6.609fc04 34's.08 5.174Ec08 3.54FE.08 7.403E.08 1.104E=07 1.204g.071.Fo 6.052t.n8 s.9tSt.08 3.889t=08 4.62sE 08 3.17FE.oS 6.649E.04 9.915t 08 1.078E.071.Mo S.449t 08 5. 3 24t =04 3.49Ft*08 4.162t*08 2.860E.08 6.003E.04 8.955E.04 9.716E.081.40 6.93DL*08 4.8JtE 08 3.161E.08 3.762E.08 2.587E.08 5.444E.08 8.125E.08 4.796E.082.00 4.e00L.08 e.381E=08 2,869E.04 3.416E 08 2.3SOE=08 4.938E.08 F.404E.08 8.000E=082.lu 4.oaat 08 3,993t.08 2.616E.08 3.114E uS 2.144E.08 4.534E.08 6.773E.08 7.30FE.042.20 3.F46L.08 3.661E 06 2.394E=08 2.450E=08 1.965E 08 4.161E.08 4.219E.04 6.699E 082.50 S.44dt.08 3.367E*0s 2.198E.04 2.618L.08 1.8031 98 3.831E.08 5.729E.08 6.163E 082.40 J.172E.08 3 toht.08 2.026E 05 2.413E.08 1.662E.08 3.538E 08 5.294E.08 5.6888 082.50 2.955t=us 2.AF3t.ua 1.872E 08 2.23tE.08 1.536E.08 3.27FE.08 4.90Ft 08 S.266E.082.60 2.Flet.oo 2.665t.03 1.715t=08 2.068t.08 1.424E.08 3.044E=08 4.560E.08 4.488E.082.FJ 2.Sd8t=06 ' 2.4F9t 08 1.612k.08 1.922E.08 1.J23E 08 2.834E.08 4.248E.08 4.550E=082.8o 2.553t=08 2.311E.04 1.102E.D8 t.79tt.08 1.232E.08 2.645E 08 3.966E.08 4.245E.082.90 2. toot =on 2.ts9E 0a 1.402E.08 1.672E.08 1.151E.08 2.474E.08 3.712E.04 3.970E=08
-

p, 3.oo 2.059 tau 8 2.022E 08 1.112E.08 1.565t.08 1.076E.08 2.319E.08 3.481E.08 3.720E.083.lu 1.951t.08 1.89Ft.08 1.230E oS 1.468E.08 1.009E=08 2.177E.04 3.271E.04 3.493E=083.20 1.414L.o4 1.784t=08 1.151E.08 1.379E=08 9.479E.09 2.048E.08 3.079E.04 3.28tE.083. 14 1.ruet.on 1.680t.os 1.08FE 04 1.298teus 8.919E.09 1.9J0E.08 2.903E.08 3.097E.08S.40 1.610t.0a 1.5aSt.04 1.od5L.08 1.2det.08 4.406t.09 1.822E 08 2.742E=08 2.924E*084.50 1.$20t.08 1.497t*08 9.6Fet.oS 1.tS&k.08 7.93SE.09 1.725t=05 2.591E 08 2.765E.081.60 1.eset.oh t.417t=04 9.14FE.09 1.094t=08 7.502t=09 1.65tE.08 2.457E=08 2.618t 08

"
.

e
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FICURE 30
"

!

HOPE CREEK -

BU!LDING VENT

DMLHD X[0 AT CROUND L21 L AdLICadLL TO
j LONC-TERM (ROUTINE) CASEOUS RELEASES
' 3

(SECONDS /H )

SECTOR ANNUAL X/Q AT CROUND t_EVEL
- '

><
01314NCE SEC70N SEARING (DE3REES)

MILES 202.5 225.0 247.5 270.0 292.5 3[5.0 337.5 360.0 g

I J.70 1.362E.08 1.343E.08 8.662E.09 1.oJ6E.08 7.103E=09 1.546E.08 2.331E.08 2.482E.08
3.80 1.291t 08 1.274E.08 4.214t.09 9.825E.09 6.734E.09 1.468E.08 2.214T.08 2.357E.04,

3.90 1.226t=08 1.210E.08 7.791E 09 9.332E.09 6.Jt2E.09 1.396E.08 2.105E.08 2.2415 08
us a 00 1.166t.08 1.152E.0a 7.414E.01 4.874E.09 6,075E.09 1.328E.08 2.005E.08 2.133E.08
*

4.10 1.110E.08 1.097E.08 7.037E.09 8.4491 09 5.781E.09 1.265E 08 1.111E.08 4.033E.08a

4.2a 1.n5sE.08 1.046E.08 6.724E.09 8.053E 09 5.508E.09 1.207E=08 1.824E.08 1.940E.08.

$| 4.30 1.009E=ce 9.98tE.09 6.414E.09 7.684E 09 S.252E 09 1.153E.08 1.742E.08 1.853E.08
4.49 v.65bE.09 9.537E.09 6.125E.09 7.J40E.09 5.0146 09 1.102E.08 1.666E.08 1.771E.08
4.50 9.211k.09 9.131E.09 S.855t=09 7.018E.09 4.792E.09 1.054E.08 1.595E.08 695E.08 f:

4.60 n.s15E.09 8.732E.09 5.601k.09 6.716E.09 4.583E.09 1.009E.08 1.528E.08 624E.08
4.70 8.440E.09 8.366E.09 5.364t=09 6.434t 09 4.388E.09 9.67JE=09 1.465E.08 1.557E.08
4.c0 n.059E=09 8.021E.09 5.14tE 09 6.168E.09 4.204E.09 9.278E.09 1.406E,08 1.494E.08
4.10 7 fbot.09 7.70th=09 4.932E.09 5.919t 09 4.032E.09 8.107E.09 1.350t.08 1.435E.08
5.00 7.e50E.u9 7. 39 FE.09 4.735E.09 5.684E.09 3.870E.09 4.558E=09 1.298E.08 1.379E308

1
1 326E.08

5.10 7.150t=09 7.111E.09 4.549E=09 5.46JE.09 3.717E=09 8.228E=09 1.848E.04
5.29 6.e8SE.09 6.840t 09 4.574E=09 5.254E.09 3.573E.09 7.917E.09 1.202E.08 277E.04 -

5.34 6.622E 09 6.585E.09 4.201E.09 5.057E.09 3.437E.09 7.623E 09 1.158E.08 1.230E.08
5.40 6.376E.09 6.344E=09 4.052E.09 4.8708 09 3.308E.09 7.345E.09 1.116E.08 141851 08
5.5J 6.144t*09 6.115E.09 3.104E=ot 4.694E.09 3.186E.09 7.041E.09 1.076E.08 1.143E.08
6.00 5.199E.09 5.137E.09 3.272E.09 3.9J9E.09 2.667E=09 5.953E.09 9.066E.09 9.628E.09 *
7.50 3.2h4L.09 3.278E.09 2.076E.09 2.509E.09 1.684E.09 3.8028 09 5.833E=49 6.187E.09

10.40 1. cutt.C9 1.835E.09 1.153k.09 1.401E.09 9.265E.10 2.1244 09 3.277E==9 3.490E.09'

$' 15.00 0.094t=go 8.315E.10 5.295E.10 6.421E.10 3.961E.10 9.544E.10 1.474E.09 1.578E.09
< 20.00 4.99FE.to 5.167E.10 3.475E.10 4.117E.10 2.159E.10 5.817E.10 8.753E.10 9.396E.to*

2.5.0o $.619L.10 3.75tE.10 2.673E.10 3.049E.10 1.346E.10 4.141E.10 6.023E.10 6.469E.10
E' 30.00 2.749E=10 2.853E.to 2.108E.10 2.399E.10 9.144E.11 3.107E=10 4.415t.10 4.746E.10

$5,0J 2.0wSt.to 2.te3L.10 1.634t.10 1.850E=10 6.59tt.11 2.355E.10 3.314E.10 3.57JE.10
40.00 1.590d.10 1.66th.10 1.245E.10 1.411E.10 4.963E.11 1.786E.10 . 2.520E.10 2.728E.10
45.0w 1.tJnt.10 1.267E.10 9.3991 11 1.0721 18 3.864E.11 1.360E=10 1.939E.10 2.112E.10
50.00 9.245E=11 9.756E.11 7.111E.11 4.182E.11 3.088E.11 1.046E.10 1.514E.}0 1.660E.10

.

O
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FIGURE 34

ILOPE CREEK

BUILDING VENT

D/Q AT CROUND LEVEL APPLICARLE TO |
'

LONC-TERM (rot! TINE) CASEOt!S REI. EASES

(H~ )
SECTOR ANNUAL D/Q AT CROUND LEVEL

s

OISTasCE SECTOR SEARING (DEGREES) ''
HILES 202.$ 225.0 247.5 270.0 292.5 355.0 337.5 360.0

1.70 1.Jo2E=14 1.345t=10 8.662t=11 1.036E=10 7.103E=11 1.546Ee10 ' 2.331E.10 2.482Ee10
3.80 a.291t=10 3.2Tet=10 e.214t=11 9.425E=11 6.734E=11 1.460E=10 2.214E.10 2.357E=10
S.40 1.226t=10 3.210t=10 7.799E=11 9.332E.11 6 392E=11 .1.394Ee10 2.105E.10 - 2.a41E.10q

}8 4.0o s.166L.10 1.152E.10 7.414t.11 c.474E.11 6.075t=11 1.32st 10 2.005t=10 2.133d 10
741E.11 1.265E 10 1.911E.10 2.033E.10>= 4.19 1.1 tot to 1.097E=10 7.057L=11 8.449E.11

5 604Ea11 1.207E 10 1.424E.10 1.940E.104.2J 1.cSat.in 1.n46E 10 6.724t=11 8.053E.11 5*
e

! v3 4.34 1.uo9telo 9.9stL-11 6.414t=11 7.=84t=11 5.252E=11 1.153E.10 1.742E.10 1.453E=10,,

4.40 f.636t=1t 9.5 37 t= 11 6.125t=11 7.340E.11 5.014E.11 1.102E 10 1.666E.18 1.771E=10
'

4.S0 9.211E=11 9.121E.11 S.855t=11 7.otat 11 4.7926,11 1.054Ee10 1.595t.10 1.695E=10 -

4.eG 4.815L 11 m.732t=11 5.601E=11 6.716E=11 4.583E=11 1.009Eg10 1.5E8E.10 $.624Ee10
1,557t=10e.79 4.440L=11 4.366 tall S.364E 11 6.434t.11 4.388E.11 9.67JE=11 1.465E.10 1

4.43 n.o=1L-11 a.n23E=11 5.14tE*11 6.16SE=11 4.204t=11 9.278E=11 1.406E.10 894E.10
;

! e.99 7.740t=11 7.70lt.11 4.932t.11 1.911E.11 4.032E 11 8.907k=11 1.350L=10 } 435L-10
5.00 7.450t=11 7.397t=11 4.735E=11 5.684E.11 3.870E.11 8.S5aE=11 1.29st.10 1.3790 10
3.tv f.134t.11 7.tttt.11 4.S49L.11 5.46sE.11 3.ft?E.11 4.224E.11 1.24eE=10 1.32bE=10
5.20 6.deiE.11 6.444t=11 9.374E.11 5.254E.11 3.573E.11 7.917Ee11 1.202t=10 1.277E=10

- 5.30 a.ed2t.11 6.$45t=11 4.209E 11 5.057E.11 3.437E.11 7.623E=11 1.1581=10 1.230E.10
l 4.40 6.lT6L-11 6.34eE=tt 4.052E=11 4.870s 11 3.300E.11 7.345Ea11 1.116Ec10 1.185E.10

2.S0 n.148t=ll 6.115E=11 3.934t=11 4.694E*tt 3.146E.11 7.081E=11 1.076t=10 1.145E=10*

J 6.ao 4.149t=11 S.137L.11 3.2F2E.11 J.939E.11 2.667E=11 5.953Ee11 9.0e6E.11 9.625E.11
7.5J 3.2e4L=tt 3.27at=11 2.076t=11 2.Su1E=11 1.684E.11 3.402E.11 5.s2Jt.11 6.147t=11' ,

10.00 1.n04t=1 , t.433E=lt 1.153Last 1.401L 11 9.465E=12 2.124Ee11 3.27FE 11 3.490E=11
y
og 19.on h.o94t=12 a.515E.12 5.295E=12 6.421E.12 3.96tL=12 1.544Ee12 1.474E=11 1.57dE=11

24.oJ 4.997t=12 1.167t=12 1.475E=12 4.117E=12 2.1591 12 5.4171sta 8.753E.12 9.396E.12
25.44 S.619t=12 3.751t=12 2.675E.12 3.049E.12 1.34tE.12 4.141E.12 6.023t=12 6.4494=12=

50.00 2,Thvt=12 2,453E.12 2.104E.12 2.399E=12 9.144E.13 3.107Ee12 4.415E=12 4.746E.12"'

Si.oo 2.ovst.12 2.180E.12 1.654E.12 1.850E=12 6.S9tt.15 2.355E=12 3.314E=12 J.575t=12
40.04 1.S94t=t/ 3 66tE=12 1.24SE=12 1.411E*12 4.961E=13 1.7s6E.12 2.520E.12 2.724E.12
*S.co 1.299c=12 1.2676 12 9.399E.13 1.072E.12 3.864E.13 1.3608 12 1.939E.12 2.112E=12
50.0G *.#e5L-15 9.756E=13 7.111t=15 a.142E=13 3.Os4E=13 1.046Em12 1.514E=12 1.660E=12

.

e
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FIGURE 35 1|
|
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TURBULENCE CLASSIFICATION |
|"

i I

|
.

'
.

! Brookhaven National
| Smith-Singer Pasquill Laboratory
:| Classification Classification Classification (4) Description of Wind Trace
<

.

.

| .

1 Fluctuations of the wind
j direction during the course

.

I A B of one hour exceed 45 degrees. !j; 2
1

Y
|F II B&C B Fluctuations are confined to
'

:

| % 1
a lower limit of 15 degrees |

1 and an upper limit of 45 i

degrees. |

(

'
III D C The lower limit of the fluctu-

at' ions is 15 degrees, and no i

} upper limit is imposed. The i-

'
case is distinguished by an .

! unbroken solid core, through
: which a straight line can be
). '

m drawn for the entire hour,
| Q without touching "open space" |*

- on the chart. j,,

:

! IV E&F D. The trace approximates a line,
, and short-term fluctuations-

j do not exceed 15 degrees. Di-
rection may vary gradually,

'
over a wide angle during the

I hour.
_ _ - , ._. ._ ._ . . _ . , _ - _ _ - - - - _ _ - - - . . _ _ _ _ _ - - - - - _ . _ . . - - - . - - _ - . - _ _ _ - - .--- - J-


