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ION 1 - DUCTION

This analysis assesses the environmental consequences of in-
creasing (stretching) the thermal ,ower level of the Omaha Fublic
Power District's (OPPD) Fort Calhou: Station Unit No., 1 from 1L20 MWt
to 1500 MWt. The stretch rating is ipproximately 5.6% greater than the
power level currently authorized by (verating License No. DPR-40, dated
m 2"’ 19730

Various documents, previously reviewed by the Nuclear Regulatory
Conmission, have been used, as appropriate, to prepare this report.
These include the following:

s (9 Fort Calhoun Stat.on Unit No. 1 Revisea Environmental Report
(U1 ER).

2. Fort Calhoun Station Unit No. 1 Final Safety Analysis Report
(Ul FSAR).

3. Safety Evaluation of the Omaha Public Power Distriet Fort Cal-
houn Station Unit No. 1, August 9, 1972 (Ul SER).

L. Forw Calnoun Station Unit No, 1 Five Year Report, A Summary
c¢f Environmental Study Programs Conducted in Compliance With
Appendir B to Operating License No. DPR-LO,

5. Fort Calhoun Station Unit No. 2 Environmental Report (U2 ER).

6. NUREG-0434, Final Environmental Statement, Fort Calhoun Station
Unit No. 2 (U2 FES).

Items 1. through 4. may be found on Docket No, 50-285 and items 5.
and 6. on Docket No. 50-548. Since the Ul ER was written prior to 1973,
the U2 ER was used as a format for addressing current environmental is-
sues in this report and for updating information provided in the Ul ER.

The importance of attaining additional generating capacity through
stretching of the Fort Calhoun Station, as opposed to utilizing other
non-nuclear forms of generation, is best illustrated by differential
fuel costs for coal and oil. Differential fuel costs, expressed in
terms of mills/KwHr, show the additional cost associated with producing
a kilowatt-hour of generation with coal or oil, rather than nuclear fuel,
for OPPD generating stations. Differential fuel costs for 1079 are pre-
dicted to be aprroximately 12.4 mills/KwHr for coal and 40,0 mills/KwHr
for oil. Asswewng an annual capacity factor for Fort Calhoun Station of
75%, a savings of approximately 2 milliom dollars per year (based on 1979
data) could be realized by generating additioral power through stretching
the nuclear unit, rather than using coal generation. The savings of using
nuclear generation instead of oil would be approximately 7 million dollars.
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SECTION 2 - SI IRONMENTAL INTERFACES
21 8 cription and Location

The Fort Calhoun Station is located in Washingtcn County,
Nebraska, approximately 21 miles north of downtown Omaha. The
plant is situated on the flood plain immediataly adjacent toc the
southwest bank of the Missouri River. The town of Fort Calhoun,
Nebraska, is epproximately 5 miles southeast of the site. U. 8.
Highway T3, on the bluff west of the Missouri River, is less than
1 mile southwest of the plant. Figure 2.1-1 shows the area within
a 50 mile radius of the site,

The site area is the area of land for which OPPD has the legal
right to control access by individuals and to restrict land use for
the purpose of limiting potential exposure to radiation during nor-
mal facility operction. The site boundary is synonymous with the
exclusion area boundary which has been svaluated in accordance with
10 CFR 100 such that an individual located at any point on the bound-
ary for 2 hours, following an accident, woull receive a total radi-
ation dose to the whole body of less than 25 rem and a thyroid dose
of less than 300 rem. The exclusion radius lies entirely within
the exclusion Loundary. The exclusion area boundary consists of
approximately 1242 acres, including app.oximately 660 acres in
Washington County, Nebraska, owned by OPPD and 582 acres in Harrison
County, Iowa, on the east bank of the river directly opposite the
facility, on which OPPD retains perpetual easement rights., The
minimum exclusion area boundary point is located approximetely at
the 187.0 degree radial from the outer wall of the containment
building and at a distance of 910 meters, U. 8. Highway 73 traverses
the extreme south-southwest corner of the site boundary, and a rail-
way line follows a similar path. Figure 2.1-2 shows the site. The
only activity, not related to plant operations, occurring on the
site is farming.

2.2 Populaticn

The information contained within this section is based on 1970
census data. This data was primarily taken by the U. S, Bureau of
the Census, with additional information being supplied by master
plans of local jurisdictions, aerial photographs from the Agricul-
tural Stabilization and Conservation Service, Washington and Harrison
County highway maps, and field reconnaissance,

The total population within & 1l0-mile radius circle of the
plant was approximately 13,900 in 1970 and is projected to increase
to 15,859 in 1983 and 21,612 in 2020. Average densities for these
population figures are 44,2, 50.5, and 68.8 persons per square mile,
respectively, but most of the people are concentrated in small com-
munities. Tne closest community is Blair, Nebraska, located 3.5
miles north-northwest of the site, with a 1970 population of 6106.
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SECTL0Y 2 - SITE AND ENVIRONMENTAL INTERFACES (Con" inued)

2.2 Population (Continued)

Other communities within approximately 10 miles of the site include
California Junction, Fort Calhoun, Kennard, Modale. Nas)ville, Love-
land, Missouri ‘valley, Findley, and Washington. Table 2.2-1 shows
locations of population centers in the vicinit of the Fort Calhoun
Station. Tables 2.2-2, 2.2-3, a.d 2.2-4 show the 1970, 1983, and
2020 population by compass sectors and by concentric rings from the
site center, 0 to 10 miles, Figure 2.2-1 provides a site vicinity
map showing present and future population for the same years, 0 to
10 »iles. The majority of the increase in population projected for
the 10-mile radius area for 202C will be concentrated near Blair
and on the outskirts of Omaha.

Total population within 50 miles of the Fort Calhoun site
| was 728,527 in 1970 and is expected to increase to 1,218,424 in
2020. Of these totals, the populetion between 10 and 50 miler of
tne site was T14,627 (average of 94.{ persons per square mile) in
1970 ard is anticipated to be 1,196,812 in 2020 (average of 158.7
persons per square mile).

The major population center within the 50-mil radius is
Omaha, Nebraska. The metropolitan area lies between 10 and 30
miles from the site in the south and south-southeast sectors.

Omaha had a 1970 population of 389,455 and a projected 2C20 pupula-
tion of 542,819. In 1y70, approximately 30 percent of Nebraska's
population resided in the Omaha metropolitan area. About 8 percent
of Jowa's 1970 population resided within the 50-mile radius of Fort
Calhoun, and this percentage includes a major population concen-
tration of 60,348 in Council Bluffs. Table 2.2-5 gives current

and projected population of selected communities within 50 miles

of the site. Tables 2.2-6, 2.2-7, and 2.2-8 show the 1970, 1983,
and 2020 population by compass sectors and by concentric rings

from the site center, C to 50 miles, Figure 2.2-2 provides a site

vicinity map chowing present aud future population for the same years,
0 to 50 miles.

In addition to permanent residents, transient populetions enter
the area to use recreational grounds, Important recreational areas
are the DeSoto National Wildlife Refuge, located about 2 miles east
of the plant tite; the Wilson Island State Park, located about 4.5
miles southeast of the plant site, California Bend State Wildlife
Refuge, located about 4 miles north of the plant site; Nobles Lake
State Wildlife Management Area, located about 5 miles east-southeast
of the plant site; and Christ Child Camp, directly across U, S. High-
wvay 73 frow the plant site. In 1970, the DeSoto Wildlife Refuge

attracted 364,215 visitors. Other recreational grounds attract less
individuals.




Table 2.2-1

Locations of Population Centers in
Vicinity of Fort Calhoun Station

DISTANCE 1970
MUNTCIPALITY FROM PLANT DIRECTION POPUTATION

(miles)
Blair, Nebraska 3.5 NNW 3106
California Junction, Towa 5.0 NNE nal
Ft. Calhcun, Nebraska 5.0 SSE 642
Kennard, Nebraska 7.0 SW 336
Modale, Iowa 8.0 NNE 297
Nashville, Nebraska 9.0 SSE nal
Loveland, Iowa 9.6 ESE na'
Missouri Valley, Iowa %0 ENE 3519
Findley, Iowa 103 E nal
Washington, Nebraska 10.6 SSW 76

NOTZ: l!Breakout of population for small ruvral unin-

corporated communities not available from

U.S. Census.
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Table 2,2-2

1970 Population by Compass Sectors and by Concentric

Rings From the Site Centroid, 0 to 10 Miles

COMPASS CONCENTRIC RINGS

SRCTORC | 0wy | 2-2 | 2-3 | 3-4 4-5 | 510 | o-10
N o 4] 0 0 0 63 63
NNE L 6 12 8 6 372 404
NE 0 6 0 24 6 €9 105
ENE 0 0 0 0 3 2,360 2,363
E 0 0 0 0 3 145 148
ESE 0 0 0 0 6 230 236
SE 0 36 3 9 45 453 546
SSE 12 38 6 9 80 645 790
s 3 3 9 12 43 15u 220
SSW 3 9 6 12 15 240 291
SW 9 10 15 9 21 183 247
WEW 0 11 12 135 45 507 710
" 0 9 15 78 27 225 354
VN 2 C , le8 - V! 1,140 210 6,782
Nw v] J ‘ 58 2/0 9 144 481
NNW £ 9§ 46 6 18 90 160

TOTALS 33 128 350 5,836 1,467 6,086 13,900

| |
Note: The 16 sectors are of 22.5 degrees and centered

on the cardinal points of the compasc.
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Table 2,2~3

1983 Projected Population by Compass Sectors and by
Concentric Rings From the Site Centroid, 0 to 10 Miles ‘

Sasiabe CONCENTRIC RINGS }
SECTORS | 0e1| 1-2 [ 2-3| 3-¢ | 4-5 | s-10 | o-10 \
|
N 0 1 0 0 ) 56 57 |
NNE 0 6| 13 8 6 358 391 |
NE 0 6 0 24 7 56 93 i
ENE 0 0 0 0 3| 230 2,313 |
E 0 0 0 0 3 138 141
ESE 0 0 0 0 6 218 224
SE o| 49 7 13 107 523 699
SSE 17| s 9 9 101 980 | 1,167
s 6 71 12 13 90 215 343
SSW 12 | 12 7 12 19 267 329
SW 12| 12| 1s 9 29 172 249
WSW 6| 16| 12 180 48 518 780
w of| 15| 27 163 31 221 457
WHW 0 o| 188 | 6,130 | 1,309 205 | 7,832
NW 0 o] 76 359 22 134 591
NNW 0 0| 64 64 22 101 251
TOTALS 53 | 175 | 430 | 6,984 | 1,803 | 6,472 | 15,917
|

Note: The 1C sectors are of 22.5 degrees and centered
on the cardinal point of the compass.




2020 Projected Populaticii by Compass Sectors and by Concentric

Table 2.2-k

Rings From the Site Centroid, 0 to 10 Miles

COMPASS CONCENTRIC RINGS
PN | ot} 2e2] 23] 2.4 4-5 | s-10 | o-10
N 0 6 0 0 0 51 57
NNE 0 6 24 8 6 340 384
NE 0 6 0 24 9 45 84
ENE 0 0 0 0 3 2,310 2,313
E 0 0 0 0 3 120 123
ESE 0 0 0 0 6 200 206
SE 0 60 12 18 180 550 820
SSE 30 60 12 9 160 | 2,762 3,033
S 9 12 16 30 190 670 927
SSwW 15 15 12 12 30 340 424
SwW 15 13 18 12 45 300 405
WSW ¢ 9 20 15 180 54 900 1,178
~ 0 18 90 900 45 330 1,383
WNW 0 0 270 7,058 1,700 260 9,288
NW 0 0 | 105 450 30 170 755
NNW 0 0 70 12 30 120 232
TOTALS 78 | 218 | 644 8,713 2,491 9,468 21,612
Note: The 16 sectors are of 22.5 degrees and centered on

the cardinal points of the compass.
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Table 2.2-5
Current and Projected Population of Selected
Communities Within 50 Miles of tue Site

[ vEAR |
| LOCATION = T T
iste 1990 260
§ 1|
Lia
onons County (L 1763) ! {
mapletan 1.887 .3 ¥
Cawtans aur | i | ar
Ure si2 199 108
: ocrhead m no 8
nava’ 505 3,129 .49
Crewford County (.943)) {
Charter Osk ns | 674 30
| Dow City L3 s | 08
Shelby County |.883%)
Dufiance L e | 304
Harian® 5,048 6, 68 5,088
Shelsy LU Tee s
|
Harrison County (.8844) |
Dunlap A 1,40
woods L ne L .49
wyan 1,526 1,9% L%
Wisecuri Vailey® Vs | 3,e% 3,469
Magno.ia 06 | e | ol
Pisqgan s | FLS I EEl]
Pottawattamie County (1.0418) }
Avoca 1,538 1,5 | 1,666
walnut 70 w06 | W44
Oanland 1,603 1.6% 1.7
Carben s | i w
Councii Bleffsd 0,48 | €04 | 88,010
] 1
Milis County (.8784) i 1
Silver City 73 | iw e
Gl wowond G4 | 1960 3,479
Pacific Junction sos | 44s 190
"alvern LAse | Lar | 9
Tabor " | (TP e
webraska’ '
Cass County |
G I 5o | #00 1,007
Weeping Water 1,143 5,13 | L4
Plettamouth | 7 | 7,569 8,0%7
Cuming County ! |
Bancroft | 4t 129 Ll
west Puint | 1ee | 4,082 0%
Bent County | |
Lyons Lan i.5w O N
Decatur &7 sa1 ve:
| Qaxiand 1088 | L s
l Tekaman 1,848 1864 L.
i Dodge Tounty
Cadge % €8
! Nort. Bend iy i, ne (98 71
: Fremont 22,%: 0,27 18,009
| Waahington County {
washingtan % 19 P
Blair 6,106 $.40 G, %
Fart Calhoun 2 | 1,3% i |
Kennard 138 % 11
Gougias “ounty
Valley 1,59 2.604 3,328
mana WO.4%5 | 499,569 Sez,009 |
Ralston . m 6,142 s |
Sarpy County I
Selivvee 21,9 56,407 Ly L3 i
Seunders County
Asniand 2ate | 1,819 3,064
Valparisc 4us L1 “o
wahoo 1.43% 4,420 4,760
B | |

"'ru]ntl\n- Preparsd By the State of Jowa do not estend Deyond 1990 and
S1e A0t proparsd for emall communities (less than J%00 popeiation In
e Where peojertions are ot avellable, the anticipated county~
wide groweh rates exclusive of lerger towns was applied to the 97
POpulation to project the 1990 popuiation The appropriate count

fate is parenthesised following the Jounty name Since a5 proiections
o the ywar 2020 are svailable in lowa. the 1970 - 1990 rate of crange
was applied to year L3990 projections

“Frojections 1970 - 1990 prepared by the State of lows

‘AH NeDrasks projections were prepared by the State The “adi o

e N
POOR C..._...
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1970 Populetion by Compass Sectors and by Concentric

Table 2.2-6

Rings From the Site Centroid, 0 to 50 Miles

CONCENTRIC RINGS

COMPASS
SECTORS | 4.5 | s-10 | 10-20 20-30 | 30-40 | 40-50 0-50
N 2 | 63 782 1,186 3,823 2,390 8,244
NNE 32 372 328 843 1,709 4,481 7,765
NE 36 69 1,072 2,035 2,352 2,211 1775
ENE 2 2,360 3,666 793 1,931 9,143 17,896
E 3 145 447 3,463 3,599 1,624 9,281
BE 6 ' 230 1,078 1,241 4,043 1,752 8,350
SE 93 453 2,076 2,916 1,881 3,674 11,093
SSE 145 645 | 197,059 | 144,410 | 14,964 1,899 359,122
S 70 150 | 114,881 69,858 3,808 3,911 142,678
SSW 51 240 7,007 2,313 3,189 4,484 17,284
SW 64 183 3,110 1,960 4,710 2,740 12,767
WSW 203 507 1,572 26,540 1,886 2,752 33,460
» 129 225 703 965 2,129 1,832 5,983
WNW 6,572 210 686 1,756 2,041 4,207 15,472
NW 337 144 765 1,062 8,248 2,983 13,539
NNW 70 90 2,269 917 1,476 2,996 7,818
TOTALS 7,814 | 6.086 | 337,501 | 262,258 | 61,789 | 53,079 728,527
Note: The 16 sectors are of 22.5 degrees and centered on the
cardinal points of the compass.
B W
491
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Concentric Rings From the Site Centroid, O to 50 Miles

Table 2. 2-T7
1983 Projected Population by Compass Sectors and by

CONCENTRIC RINGS

COMPASS
REGIONS 0-5 5-10 10-20 20-30 30-40 40-50 0-50
N 1 56 725 1,101 3,861 2,232 7,976
NNE 33 358 304 780 1,568 4,258 7,301
NE 3 56 1,019 2,017 2,302 2,126 7,556
ENE 3| 2,310 2,634 738 1,790 9,446 17,921
E 3 138 415 3,523 3,505 1,672 2,256
ESE 6 218 1,089 1,311 4,120 1,682 8,426
SE 175 523 2,320 3,242 1,969 3,534 11,763
SSE 187 980 | 209,370 | 201,547 | 17,482 2,731 | 432,297
S 129 215 | 147,471 88,866 5,349 3,992 | 246,022
SSW 62 267 9,083 5,764 3,506 5,923 24,605
SW 79 172 4,054 2,223 4,991 2,818 14,337
WSW 263 518 1,785 31,589 1,787 2,595 38,537
~ 237 221 742 977 2,334 1,71n 6,221
WNW 7,627 205 636 2,290 2,077 4,C.e 16,871
NW 457 | 134 709 9865 8,832 2,908 14,025
NNW 93 101 2,252 850 1,370 3,126 7,791
TOTALS 9,330 | 6,472 | 385,608 | 347,803 | 66,843 | 54,789 | 870,905
d
Note: The 16 sectors are of 22.5 degrees split by and centered
on the cardinal points of the compass.
L} —Ii
71
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Table 2.2-8
2020 Projected Population by Compass Sectors and by
Concentric Rings to 50 Miles From the Site
Centroid, 0 tc 50 Miles

ONCENT RI
ASS C RIC RINGS
0-5 5-10 10-20 20-30 30-40 40-50 0-50

N 6 51 626 950 4,005 1,950 7,588
NNE 44 340 263 665 1,370 3.880 6,562
NE 39 45 33 1,980 2,215 1,980 7,192
ENE 3| 2,310 3,947 635 1,545 | 10,420 18,860
E 3 120 357 4,183 3,345 1,655 9,663
ESE -] 200 1,075 1,542 4,395 1,576 8,794
SE 270 550 3,120 4,110 2,225 3,281 13,556
SSE 271 2,762 | 242,845 287,484 | 22,285 4,385 560,032
S 257 670 | 246,669 170,451 7,685 4,245 429,977
Ssw 84 340 14,620 14,400 4,370 9,100 42,914
SW 105 300 5,675 3,110 5,770 3,700 18,660
WSW 278 900 2,350 39,400 1,625 2,320 46,873
w 1,053 330 845 1,018 2,550 1,495 7,291
WNW 9,028 260 550 2,325 2,180 3,740 18,083
NW 585 177 612 850 9,%50 2,765 14,532
NNW 112 12C 2,218 734 1,185 3,478 7,847
TOTALS 12,144 | 9,468 | 526,705 533,837 | 76,300 | 59,970 | 1,218,424

Note: The 1€ sectors are of 22.5 degrees and centered on the
cardinal points of the compass.
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.3 Land Use
2.3.1 Land Use of Site and Immediately Adjacent Areas

Almost 7O percent of the existing land use within 5
miles of the Fort Calhoun Station Unit No. 1 site is agricul-
tural, and no large scale changes are foreseen. Major ob-
jectives of local land use plans emphasize the preservation
of this land in its present form.

Properties adjacent to the plant site are held by a
variety ol owners, including individuals, the State of Iora,
the federal government, a stone company, and a religious group,
and are used prdmarily for agricultural purposes. The site
property controlled by OPPD is approximately 60 percent culti-
vated and 31 percent coverad by natural vegetation, The re-
maining percentage is modified by plant structures and utilized
in other ways. Figure 2,3-1 depicts land use within a 2-mile
radius of the Fort Calhoun Station.

2.3.2 Regional Land Use

As with local land use, regional land use is largely
concerned with agriculture. Corn is the most extensively cul-
tivated crop in the regior., comprising over 61 percent of all
crops harvested in the 3 county area in 1972. In Washington
County, Nebrasks, alone, approximately 9 million bushels of
corn were produced on €5,800 acres of land, for an average
yield of 103.1 bushels per acre, compared to 104.0 bushels
per acre produced statewide. An additional 5200 acres of
corn were harvested as silage, producing (8,000 toms or 15
tons per acre,

Soybeans comprised approximately 18 percent of the
harvested crop acreage in Washington County in 1972. Washington
County farmers pronduced soybeans on 27,200 acres, yielding
32,0 bushels per acre, for a total production of 870,000
bushels.

Alfalfa was produced for hay or s.lage on about 13
percent of the harvested crop acreage. Some alfalfa grown
near alfalfa mills is dehydrated and made into livestock pel-
lets or meal. Alfalfa stands are allowed to remain for several
years until productivity declines and weeds invade, then alfalfa
ground is turned back into row crops. Alfalfa was droduced
on 19,600 acres, producing 3.90 tons per acre iu Washington
County in 1972.

17
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.3

Lanc Use (Ccntinued)

2.3.2 Regional Land Use (Continued)

Other crops in Washington County are wheat, oats, and
sorghum, comprising about 7 percent of the harvested acreage
of Washington County in 1972. Pasture in Washington County
accounts for 21,219 ac-es. Most of the pasture is brome-
legume mixtures. Some .ative vegetation still exists along
the Missour.: River bluffs, but is not extensive. Table 2.3-1
summarizes Washington County agricultural production for 1972,
as well as production for Harrison and Pottawattamie Counties.

Livestock production plays an important role in the
agricultural economy of Washington County. In 1972, about
12,000 cows calved, 90,000 cattle were grain Ted, and the

total value of all cattle in Washington County was $15,387,406.

Hogs num‘ered 63,700 with 14,900 sows farrowing. The number
of pigs raised was estimated at 108,000. Total c!ickens num-
bered 85,400.

Agricultural production and major land use in Harrison
and Pottawattamie Counties in Iowa is simila: to tnose in
Washington County, Nebraska. Refer to Table 2.3-1 for com-
parison.

In addition to agricultural use, regional lauus are
also used for residential, recreational, and industrial/com.-
mercial purposes. The distribution of residences is reflected
in the population data shown in Table 2.2-2 and Figure 2,2-1.
Most families within 5 miles of the plent site live in single
family resiacences. Future residential land use calls for
major residential expansion into Washington County by 1990.
This will occur primarily from expunsion of existing communi-
ties, rather than from scattered dwellings along rural roads.

kecreational land use within a 5-mile radius of the
Fort Calhoun Station occurs over approximately 16 percent of
the area. The 4 major recreational pursvits in the area are
fishing, boating, camping, and hunting. These activities,
except for hunting, are done primarily on L recreational areas
in Nebrasxa and Towa as follows:

o DeSoto National Wildlife Refuge (2 miles east).
2. Wilson [sland State Park (4.5 miles southeast).

3. California Bend State Wildlife Refuge (3.6 miles
north).

L. Nobles Lake State W ldlife Manugement Area (5.0
miles east-southeast).

19 497 179
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Tavle 2.
Agricultural Production in Washington

Pottawattamie Counties, Iowa, 1972

1
g;unty, Nebraska, and harrison and

HARVESTED ACRES

PERCENT HARVESTED ACRES

L WASHINGTON | HARRISON | POTTAWATTAMIE WASHINGTON | HARRISON | POTTAWATTAMIE
Corn 85,800 150,335 210,210 57.7 62 .6 6l.2
Corn Silage 5,200 6,071 11,893 3.5 25 3.5
Oats 3,900 6,237 11,406 2.6 2.6 3.3
Soybeans 27,20 53,865 78,062 13.3 22.4 22.7
Sorghum 3,800 1,612 1,409 2D 0.7 0.4
Wheat 2,300 2:715 620 I | 0.2
Popcorn 4,887 1,118 2.0 0.3
Alfalfa Hay 19,600 12,988 26,626 13.2 5.4 7.8
All Other Hay 800 1,075 1,322 0.5 0.4 0.4
wisc. Crops 200 586 729 0.1 0.3 0.2
TOTALS 247,68 240,371 343,395 106.0 100.0 100.0




SECTION 2 - SI™E AND ENVIRONMENTAL INTERFACES (Continued)

2.3

Land Use (Continued)

2.3.2 Regional Land Use (Continued)

The DeSoto National Wildlife Refuge consists of 7800
acres of land and 800 acres of water, designed primarily for
the purpose of a wildlife refuge. The refuge offers boating,
water skiing, fishing, limited hunting, and picnicking.

The Wilsor "sland State Park offers picnicking, camp-
ing, and boat leu.ch facilities to the Missouri River. The
California Bend and Nobles Lake Wildlife Refuges do not offer
visitor facilities, other than boat ramps at Nobles Lake, but
are availabie for nature cbservation and occasionally for
huating. Private lands offer most hunting opportunities.

Industrial and commercial land use within the S5-mile
radius of the nlant is sparse and limited primerily to the
communities « f Blair and Missouri Valley. No large commer-
cial develcprents occur in either town, but the normal com-
munity facilities such as gas stations, grocery stores, and
small shops provide for local needs and create some employ-
ment opportunities. Large industries occur only in the city
of Blaii. These are 4 in number, serving local and regional
markets, The Bleir Manufacturing Company, which fabricates
farm equipment snd employs about 250 people, is the largest
in Blair. Other important industries are the Concrete Equip-
ment Company, fabricators of equipment for concrete industries,
employing approximately 27 people, and McCrea Manufacturing,
manufacturers of hydraulic motors, employing about 30 people.
One large industry lies Just outside the 5-mile radius to the
southeast of the site, This is the Wilkinson Manufacturing
Company in Fort Calhoun, which processes and stores bulk
aluninum and employs approximately 450 people.

Serving industrial and commercial facilities, as well
as regional residents, within a 50-mile radius of the plant
is a substantial network of transportation facilities, in-
cluding railroads, as well as important air and water trans-
portation facilities. Eight major railroads operate main-
line or trunk facilities within a 50-mile radius. Currently,
the Omaha-Council Bluffs area is the fourth largest rail
center in the country, with switching and handling operations
for several railroads, as well as important inter-railroad
exchanges. The railroads currently operating in the area
are Burlington Northern, Inc.; Chicago, Milwaukee, St, Paul
and Pacific Company; Chicago and Northwestern Trausportation
Company; Chicsgo, Rock Island and Pacific Railroad Company;
Illinois Central Gulf Railroad; Missouri Pacific Railroad
Company; Norfolk and Western Railway Company; and Union
Pacific Railroad Company. Of these, only the Chicago .nd
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SgCTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)
2.3 land Use (Continued)

2.3.2 Regional Land Use (Continued)

Northwestern Railway operates within 5 miles of the site.
Its east-west line passes no closer than 2 miles north of
the site and handles about 28 freight trains per day.
Figure 2,3-2 shows railroads within a 50-mile radius of
the Fort Calhoun Station.

Air transy ‘“ation is facilitated by 31 airports of
varying size and quality. Figure 2.3-3 depicts airports
within a 50-mile radius of the Fort Calhoun site. Omaha's
Eppley Airport is the region's principal commercial service
facility. with over 120 arrivals and departures daily.
Eppley Airfield is the focal point with connections to the
site via ground transportation. Primary military fields
include Offutt Air Force Base at Bellevue and H., J. Paul
Army Air Field, located at Ashland.

Water transportation occurs exclusively upon the
Missouri River, which is an important link in the movement
of many bulk commodities. In 19Tk, the Corps of Engineers
reported that 227 round trip barge trains, averaging 3.4
barges per train, carried 1,310,082 tons from the Kansas-
Nebraska border north to S.uux City. Four docking facili-
ties exicst near the Fort Calhoun Station,

Highway transportation is accomplished using an ex-
tensive network of highways, consisting of interstate free-
ways, "U. S." designated highways, state highways, and country
roads, in addition to streets located in city and towns. The
major higiways are I-80, running east-west through Omaha-
Council Bluffs; I-29, passing north-south through Council
Bluffs on the Iowa side of the Missouri River; I-630 and
I-480 in the Omaha metropolitan area; U. S. Highways 6, 30,
ani 34, running east-west; U. S. Highways 59, 73, 75, 77,
and 275, running north-south; and an interconnecting network
of numerous state highways. Figure 2.3-4 is a map of the
principal highways shown in relationship to Fort Calhoun
Station. Highway 73 provides main access to the site.

2.3.3 Locations of Nearest Indicators From Centerline of
Containment Building

The distance (within 5 miles) from the Fort Calhoun
Station reactor containment structure tc the nearest milk
produc.ng animal, pork animel, beef animal, residence, vege-
table garden, and site boundary, for each of the 16 major
compass points, is shown in Table 2.3-2. Within a distance
of 5 miles, there is ¢ ly one commercial Grade A milk pro-
ducer, The R. P. Flynn and Sons Dairy is located on the
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SFCTION 2 - SITE AND ENVIROH AL INTERFACES (Continuca,
2.3 Land Use {(Continued)

2:3.3 locations of Nearest Indicators From Centerline of
Containment Building

north edge of Blair, approximately 3.1 miles northwest of
Purt Calhoun Station. This producer milks an average of 131
cows per day, with a maximum of 150 per day. Assuming an
average daily production of 5 to 6 gallons of milk per head,
the 131 ccss within the 5-mile radius produce between 655
and 786 gallons per day; 150 head would produce between 750
and 900 gallons per day.

In keeping with close agricultural ties, many rural
residences in the 5-mile radius cultivate small vegetable
gardens where crops such as sweet corn, tomatoes, green
veans, cucumbers, rhubarb, etc. are harvested, eaten fresh,
or preserved for winter consumption. The vegetable garden
closest to the site is 0.75 mile to the south-southwest.
The residence closest to the site is 0.7 mile tc the south-
west.

2.L Water Use

Water is used for recreation, transportation, and municipal,
industiial, and agricultu . uses. Both surface and ground water
supplies are used. Recreational and transportation water use is
discussed in section 2.3. Figure 2.4-1 illustrates the location
and magnitude of industrial, municipal, and agricultural water
usage in the T-county Cmaha-Council Bluffs area.

Agricultural water usage is primarily for irrigation. Wash-
ington County has 32 registered irrigation wells and 4926 irrigated
acres. Irrigation wells in the county average .bout 910 gallons
per minute. Harrison County has 14,708 irrigated acres and 73
=egistered irrigation wells, averaging a rate of 1600 gallons per
miaute. Pottawattamie County has 3079 irrigated acres from 17
irrigation wells and 6 surface water sources. Only 1 irrigation
wvell is registered within 2 miles of Fort Calhoun Station., This
has a. appropriation of 1000 acre-feet per year for irrigating
1000 acres in Iowa north of the station.

Industrial water users in the vicinity of the Fort Calhoun
Station site are shown in Figure 2.4-2. Only the industrial users
whose source of supply is the Missouri River or the alluvial aquifer
could interact with liquid effluent from the plant. Most of the
industrial users in the Omaha-Council Blurfs aresa use Metropolitan
Utilities District water, of which approximately 60 percent comes
from the Missouri River intake located 19.7 river miles downstream.

% 497 185




2

TO VARIOUS RECEPTORS (METERS)

I:’!:\'D WIND € CQNT. mlmgu CARDEN
JIWCTION | DIRECTION | TO STRUCTURE MILK COW | PORK ANIMAL | BEEF ANIMAL | MILK GOAT RESIDESCE S00 ¥FT.“ OR LARGER SITE mmn:s_
S N 75 wr - — 6436 — 1567
SSW NNE g7 v .z 3057 3057 3051 103¢
Sw NE gs et = - 2414 2414 1082
WSwW | ENE 49 et - - — — 1097
W = 32 3 - - 7723 s 1267 -
WNW | ESE |5 - — - - — 1332
Nw SE |9 - 2218 - 2816 2816 1152
NNW | SSE ¥ - 3057 | 3319 | 602 | 609 975
N S 32 - 5632 | 2896 2.89¢ 2 896 Y3y -
NNE | Ssw 40 | 1207 | - 2092 1207 1207 975 .
HE Sv/ 40 | 2574 | 3862 | 12587 112.6 3682 999
ENE visw 47 - 193] 1287 1287 ] 287 |O8 2
B- W 52 - 4183 | D45 3218 | 602 113
ESE WNW 43 - 4183 | 2574 2574 2574 1346
SE W 43 - — 4023 4023 4023 1571
SSE NNW 50 - - £03%4 3379 3379 1593
—c\, : o s
o . @ o



L e oe
WABMMNQTON CO

N E BR AS x A

mOwne O | o an ron0 ’
HARRISON © '
-

ey



-

—
s

.
o Testaby

— —(r-—

- msmsarg

5% ® B
-
o

2
&g

Cane

[ T2 1 DI

WEs--

LEGEND
MUMICIPAL - GROUND SUPPLY
MUNICIPAL - SURFACE 8 GROUND SUPPLY
INDUSTRIAL - GROUND SUPPLY
NDUSTRIAL - SURFACE SUPPLY
RIGATION WELL
FEEDLOT & MISC. LARGE WELLS

AVERAGE DAY USAGE
@ < 0100 MGD

@ 0100 - 0249 MGD
2 025 -0449 MGD

71 0500 -1000 MGD

D > 1000 MGD

QOeS*

OMAHA PUBLIC POWER DISTRICT
FORT CALHOUN STATION

Figure 2.4«1
Location and Magnitude of Water
Users in Omaha-Council Bluffs Region




N E BRAGB < A

LEGEND

e INDUSTRIAL
" DENTIFICATION NUMBER

POCT CRICEAL

29

L f ‘)”
” & 71 l,u



B S S SN |

I \
e 5
-e —a-
{
|
|
'n
1
le
4
I' & .
. M
Sy B L e L
]
‘
|
+ - e B T
“ s
|
o e
B -
|
-
A
& - |
| ]
|
)
...«.,.' i
ot g
!.. i
4 : :
» L 3
& T ..I lo
w
' B e e §
. "
E.. o .
.
-t .- 2 w
)
5 | i
< . i
$ = 3 )
) s |4 A
4 .
"'".A‘ o & |
- : |
Y
i
s ‘ 3
i i
|
- SOUTY TawaAT TAMIE €O |
wiuies Eo
*-‘-Q‘O-.
: |

OMAHA PUBLIC POWER DISTRICT
FORT CALHOUN STATION

Figure 2,42

Location of Industrial Water Users

-




SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.4

Water Use (Continued)

Wells for domestic and livestock water supply are fairly com-

mon within a 2-nile radius of the plant location. There are a total
of 61 wells within 2 miles, with only 7 of these wells locatea within
& l-mile radius. More than one-half of t“e wells ara found above
the flood plain, southwest of the Chicago and Northwestern Railway

track.

Of those wells located along the flood plain, 1li are centered

around the community of DeSoto, downstream of the project area, The
remaining wells in the flood plain are in Iowa, upstream from the
project location. Generally, the wells a:. e of 2 %ypes, drillad in
wells, with well screens, and driven sand woint wells.

area.

The Fort Calhoun Station is 1 of the major water users in tne
Water for cooling and in-plant needs is drawn by pumps through

a concrete intal's structure on the river edge. Maximum use, which
normally occurs during the summer, is considered to be 365,500 gal-
lons per minute (gpm). Minimum use, occurring during reduced load
periods and during some winter operations, is considered to be
245,000 gpm.

Of the maximum use of 365,500 gpm, 365,000 gpm is used for

circulating cooling water, with 360,000 gpm pumped by the 3 main
circulating water pumps and 5000 gpm pumped by the :ew water pumps.
The additional 500 gpm pumped by the raw water pumps is supplied
to the water treatment plant. After pretreatment, the water supply
is divided into 2 streams: 1 stream is the source of potable and
service water (approximately 200 gpm), and the other stream is
diverted to the ion exchange units (approximately 300 gpm), from
which demineralized water is supplied for the condensate makeup
system and the primary water makeup system.

Missouri River. About 3000 gpm of this circulating water is diverted
for the purpose of washing the traveling screens and is returned

All 365,000 gpm of circulating wuter is returned to the |

to the river at the intake structure. The remaining circulating
water is returned to the river via the discharge structure after
passing through the condensers.

Most of the 500 gpm supplied to the water treatment plant is

consumed by in-plant uses, but s~me wastewater is returned toc the
river following treatment.

2.5

Ecology
2.5.1 Terrestrial Ecclogy

The plant sita2 is located on the Missouri River flood
plain edjacent toc the river. The river at the site is near
the western edge of the flood plain, approximetcly 2000 feet
from bluffs rising to rolling uplands. The flood plain extends
east from the site for approximately 9 miles. Flood plain
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.

Ecology (Continued)
2.5.1 Terrestrial Ecology (Continued)

forests are concentrated along the river and at the base of
the bluff. Within the strip of forest along the river there
are lateral sloughs in various stages of biological successinn,
ranging from open water to dense cattail marshes. Two creeks
flov into the Missouri River from the west in the vicinity

of the plant; Fish Creek to the north and Long Creek to the
south. A narrow strip of forest occurs along these creeks,
where they flow through crop lands. The forests on the flood
plain are dense and are characterized oy willows, cottonwoods,
boxelder, and hackberry., These forests have well developed
shrubbery or herbaceous understory. There are a few small
marshes on the flood plain occurring next to the lateral
sloughs or the creeks, where there is an abundant weler sup-
ply. These marshes are dominated by cattails in the wettest
areas and by goldenrod and numerous grass species in the drier
areas, Muskrat, water fowl, and beaver inhabit the marshy
areas.

The uplands are separated from the flood plain by
steep irregular bluffs formed by loess which erod ‘o fuirm
deep gullies. The bluffs and other steep areas ar marily
covered by upland forest, ocak-dominated in the most wstire
stands, and there is usually a dense layer of shrubby under-
growth. The uplands are primarily covered by farmland, ir-
cluding pastures and are inhabited by deer, various species
of rodents, pheasant, and other birds,

Terrestrial flora are divided among individual habitat
types, including flood plain forest. upland forest, pasture
an¢ plantsd grass lands, marsh lands, crop lands, and exposed
areas. The distribution of these habitat types within a 2-
mile radius of the Fort Calhoun Station is shown in Figare
2.3-1. Tue percentage of the area occupied by each of these
habitat types is listed in Table 2.5-1. Of the terrestrial
flora species identified as possibly existing near the site,
two are on the Department of Interiors' list of Threatened
or Endangered Fauna or Flora. These are the prairie orchis
(Platanthera leucuphaea) and the small white lady's slipper
(Cypripedium candidum), Neither has been collected on the
site.

Flood plain forest occupies 939 acres (11.7 percent)
of the 2-mile radius. Most of this vegetation type is re-
stricted to the areas adjacent to the Missouri River, witlp
a small tiact occurring at the base of the bluff. The flood
plain forest in eastern Nebraska is dominated by a number of
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Table 2.5-1
s Hebitat Types Within a 2-Mile Radius
of the Fort Calhcun Station

PERCENTAGE OF
HABITAT TYPE 2-MILE RADIUS ACRES

Croplands $5.21 4,438.00
Floodplain forest 11.68 938.89
Upland forest 11.16 897.08
Pasture and grazing 9.57 769.27
Water 5.44 437.29
Roads 2:37 174.43
Marshland or grassland 1.92 154.34
Residentia), commercial 1.46 117.36
Expos~d 2reas 1.15 92.44
Fo.t Calhoun Station Unit No. 1

Structures 0.24 19.29
TOTAL 100.00 8,038.40

(12.56 sq. mi.)
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)
2.5 Ecology (Continued)
2.5.1 |Terrestrial Ecology (Continued)

tree species, each of which is characteristic of certain
stages of succession, The more immature stages of succession
are found in relatively unstable areas; for example, on the
bank of the river or adjacent to & marsh. Later successional
stages are found in more stable areas, with the most advanced
stages being located in areas which have remained undisturbed
for tae longest periods of time. Peachleaf willow and black
willow are dominant tree species in the earli~st stiages of
successicn. The general succession on the flood plain is
from willows, to cottonwood, to mulberry-boxelider-hackberry
dominated forest.

Upland forest, loc. <d primarily in areas tco steep
or otherwise unsuitable for crop cultivation, occupies approxi-
mately 897 acres (11.2 perceant) of the area included within
a 2-mile radius of the plant. It is dominated primarily by
bur oak at maturity. Immature sections are dominated by box-
elder, mulberry, and elm,

Areas of pasture or planted grass land have replaced
much of the original forest and prairie in the uplands and
occupy almost 10 percent (769 acres) of the land within a 2-
mile radius of the plant, Pasture and planted grass land
are conposed primarily of introduced vegetation, but some
native species are present. Important species found in this
habitat sre smootli brome, black alfalfa, and Kentucky blue-
grass.

Marsh lands occupy less than 2 percent of the area
within a 2-mile radius of the plant., These remain wet through-
out spring and most of the surmer, but generally dry out in
autun and reestablish in spring with the melting snow. Domi-
nant = _~cies in dry marshes are goldeanrod and horsetail. Wet-
ter mars. .s are composed primarily of cattails and arrowheads.

Fifty-five (55) percent of the land (L4438 acres) w'th-
in the 2-mile radius, including most of the flood plain, iz
crop land with corn most commonly planted. Approximately 1
percent of the area is exposed, without crops or any identi-
fiable ecological succession.

In addition to a diverse population of flora, a wide
variety of terrestrial anifals occur in the vicinity of the
plant, Table 2.5-2 provides & comprehensive species list,
which includes all of the vertebrates that have been observed
or that may ~lcur near the site. The habitat types in which
each specics is expected and in which each has been observed

~O
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Table 2.5-2
Comprehensive Vertebrate Species List
(Estimates of Abundance in the Terminology of the
Authors Cited - See Key Below. Habitat Preferences
Based on the Authors Cited and orn Field
Observations at the 3ite.)

(Page 1 of 9)
KEY
P = Present, observed, but density not known.
I = Inferred, likely to be present. Range includes the study area and
suitable habitat exists, but potential density is unknown.
C = Observed or inferred, relative abuncance known or estimatud to be
cemmon or abundant.
U = Observed or inferred, relative abundance known or estimated to be
uncommon .
O = Observed or inferred, relative abundance known or estimated to be
occasional.
R = Observed or irferred, relative abundance known or estimated to be
rare.
A = Observed or inferred, relative abundance known or estimated to be
accidental.
Q = Questionable. .
() = Observed or collected in a pond.
E = Edge of range.
N = Birds recorded sinc~ 1968 at the DeSoto Nationa. Wildlife Refuge,
but not rated for abundance.
x = Known from literature to occur in this habitat type.
* = Observed during the applicant's preoperational ecological monitoring
program.
REPTILES:
l. Loth, 1974 ""ef. 2.2-118).
2. Dunlap and Xruse, 1973 (Ref. 2.2-35).
3. Hudson, 1972 (Ref. 2.2-49).
4. Conant, 1958 (Ref. 2.2-3).
5. Lynch, 1975 (Ref., 2.2-119).
BIRDS:
1. U.S. Department of the Interior, 1968, and E. Loth, Y°68
(Refs. 2.2-.20 and 121).
2. Fontennelle Forest Nature Center (Ref. 2.2-122).
3. Rapp, et al., 1958 (Ref. 2.2-28).
4. Checklist >f T. Kain (Ref. 2.2-123).
MAMMALS :
1. Loth, 1974 (Ref. 2.2 -°24).
2. Dunlap ard Kruse, 1973 (Ref. 2.2-35).
3. Nebraska Game & Parks, 1972 (Ref. 2.2-18).
4. Burt & Grossenheider, 1964 (Ref. 2.2-6).
5. Hall & Kelson, 1959 (Ref. 2.2-45).
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2.5 |Ecology (Continued)
2.5.1 |Terrestrial Ecology (Continued)

and the relative abundance of each species are indicated.
Certain species are of particular importance in the area
because of their economic or recreational value or because
of their rarity or importance in the ecosystem. Of re-
creational importance among the amphibians is the bull-
frog. Bullfrogs are hunted during state controlled hunt-
ing seasons in both Iowa and Nebraska.

Some birds near the Fort Calhoun Station are also
considered to be of particular significance, either because
of their economic or recreational value, or because of their
rare or endangered status. The birds most heavily utilized
recreationally in the area are vaterfowl. Fourteen (1)
species of ducks and 2 species of geese are common and most
of these species pass through the «dy area during the fall
and spring migration along the Mis. ouri River corridor of
the Mississippi Flyway. The plunt is not in an area of b .gh
waterfovl production, with only 3 species of ducks (wood lucks,
mallards, and blue-winged teal) known to nest at the DeSc.o
National Wildlife Refuge. In addition to waterfowl, upland
game birds, notably the bobwhite quail and ring-necked pheasant,
are also hunted recreationally near the plant.

Four (L) species of birds which are listed as rare,
threatened, or endangered may occur in the area. These are
the American peregrine falcon, the American osprey, and the
northern bald eagle. The American peregrine falcon, con=-
sidered endangered nationally and in Nebraska, does not breed
in Nebraska, but occurs as an occasional migrant and an oc-
cssional winter resident, most commonly observed in the cen-
tra. and northwestern regions of the state. The American
oaprey, classi’ied as status undetermined, has been observed
nesting in the DeSoto Wildlife Refuge on one occasion, but
the bird is considered an uncommon migrant, most abundant
along the Missouri River. Northern bald eagles, classified
as rare in Nebraska, are considered uncommon migrants and
winter residents. The summer tanager, listed as a rire species
in Nebraska, ic probably at the extreme uorthern edge of its
range within the study area.,

Three (3) species of mammals, potentially occurring
near the site, are rare or endangered. Some species of larger
mammals occupying the site are used for commercial or re-
ereational purposes. The species hunted for recreational
purposes are the whitetail deer, eastern cottontail rabbit,
and eastern fox squirrels, Commercially harvested mammals,
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SECTION 2 -« SITE AND ENVIRONMENTAL INTERFACES (Continued)
2.5 |Ecology (Continued)

2.5.1 |Terrestrial Ecology (Continued)

trapped for pelts, are muskrat, beaver, mink, raccoon, skunk,
opossum, badger, bobcat, coyote, and fox. Rare or endangered
mammals potentially occurring in the area include the scuthern
flying squirrel, eastern chipmunk, and swift fox. The swift
fox, listed as a endangered species by the Nebraska Game and
Parks Commission, is most likely to occur in the southwestern
portion of the state many miles from the plant.

2.3.2 Aguatic Ecology

The aquatic habitat within a 2-mile radius of the Fort
Calhoun Station are the Missouri River, long Creek, Fish Creek,
and several sloughs. The Missouri River near the plant is
nighly controlled and channelized. It is approximately 600
feet wide and is confined to a sinuous artificial channel.
The concave banks of the channel have been stabilized by
boulder 1iprap, while the convex banks have filling dikes.
The main channel has current of L to 6 feet per second, a
depth of 9 to 20 feet, and a substrate of fine to coarse shift-
ing sand. In summer and fall, the bottom consists of undulating
dunes which cause turbulence cells that appear as boils on the
water surface, Sediment load is quite high, resulting in re-
duced light penetration., Water temperatures vary from 32°F
in winter to 85°F in summer. In winter, the river may freeze
approximately halfway across along the convex bank, and the
remainder of the channel often contains floating ice cakes.
The water flow is regulated to meet the needs of barge traffic,
flood control, irrigation, pollution control (at low flows),
and generaticn of hydroelectric power by releases from up-
stream impoundments. During winter, when there is no barge
traffic, the discharge from the iz >undments is reduced,
causing the water level to drop seve.al feet in addition to
the dror causzd by low temperature and bottom changes. A
more ditailed description of tne river, along with water quality
and tem erature data. is presented in the hydrology discussion
in section 2.6.

Long Creek is a small tributary of the Missouri River
that drains the upland terrain south of the site. It crosses
the flood plain in a northerly direction and enters the river
approximetely 0.75 mile south of Fort Calhoun Station Unit
¥o. 1. The creek is 6.8 miles long and its banks are well
vegetated. Submerged logs and brush are common. The upper
portion of the creek is approximately 6 to 8 feet wide and
0.5 to 1.5 feet deep, and the bottom substrate is sand with
soft silt in the eddies around submerged logs. The lower
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)
2.5 Ecology (Continued)
2.5.2 Aguatic Ecology (Continued)

portior. is avout 35 feet wide and 3 to 6 feet deep with a
soft silt bottom. The depth varies with river level and was
6 to 8 feet during the summer of 1975, Flow rates have not
been measured for Long Creek, but flows appes. to be low to
moderate most of the year and very low to 'orexistent in
winter.

The sloughs were formed by the channelization of the
Missouii River when a portion of the old channel was cut off,
These are normally very shallow (1,5 to 4 feet), wit: -oft
silt bottoms. The slough is similar in water qualit; the
Missouri River.

Fish Creek is a small intermittent stream that drains
a flood plain marsh northwest of the site. The lower portion
is 3 to 5 feet wide, and the water level depends on upstream
drainage and river level. Runoff from the cleared area of
the Fort Calhoun Station drains into the creek.

The biological makeup of the various aquatic habitats
near the plant is similar in many aspects. Sixty-four (64)
species of fish have been reported for the Missouri River and
tributaries near the station, and these are listed in Table
2.5-3. Of these, 19 taxa are representative of commercially
or recreationally valuable species and species critical to
the functioning of the ecosystem. These species are listed
in Table 2.5-4., Of the commercial species, the channel cat-
fish, flathead cat®ish, and carp have made up most of the com-
mercial catch in recent years. Carp appear to consistently
dominate the catch in weight harvested; however, the dollar
value of the catfish exceeds that of carp, and catfish may
produce a larger percentage of commercial fishermen's income
than carp. The recreational species listed in the table are
those most sought after by sport fishermen, and the list of
species critical to the functioning of the ecosystem is com-
posed of reprecentatives selected from all trophic levels of
the food web, which are relatively abundant at the Fort Cal-
houn Station.

Some of the fish potentially inhabiting the waters
near the plant are considered threatened in Nebraska, although
none is considered endangered nationally. Table 2,5-5 pro-
vides a list of these. The status of thes® species near the
site is unknown. Table 2.5-€ shows the relative abundance
of all fish cocllected near the site.
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Table 2.5-4

Selected Representative Fish Species in the Missouri
River, Associated Backwaters, and Creeis Near Fort Calhoun

CATEGORY OF IMPORTANCE
SPECIES
COMMERCIAL RECREATIONAL ECOSYSTEM
Channel catfish X A
Flathead catfish x X
Carp X X
Carpsuckers x X
Buffalofishes x x
Freshwater drum x
Sauger X
Walleye X
Goldeye X
Shortnose gar x
Gizzard shad x
Emerald shiner X
Red shiner X
Silver chub X
Crappies x x
Green sunfish x X
Blue sucker X
Shovelnoce sturgeon X
Paddlefish X X
4
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Table 2.5-5

Threatened Fishes of Nebraska
as Listed by R. K. Miller (1972)

Chestnut lamprey (endangered)
Silver lamprey (endangered)
Lake sturgeon (endangered)
Pallid sturgeon (endangered)
Mooneye (endangered)
Sturgeon chub (endangered)
Hornyhead chub (rare)
Blacknose shiner (rare)
Tupeka shiner (endangered)
No-~therr redbelly dace

(rare and endangered)
Finescale dace (endangered)
Bluntrose minnow (endangered)
Blacknose dace (endangered)
Pearl dace (rare)
Highfin carpsucker (endangered)
Black buffalo (indeterminate)
Golden redhorse (rare)
Blue catfish (indeterminate)

Ichthyomyzon castaneus
Ichthyomyzon unicuspis
Acipenser fulvescens
Scaphirhynchus albus
Hiodon tergisus
Hybopsis gelida
Nocomis biguttatus
Notropis heterolepis
Notropis topeka

Phoxinus eos
Phoxinus neogaeus
Pimephales notatus
Rhinichthys atratulus
Semotilus margarita
Carpiodes velifer
Ictiobus niger
Moxostoma erythrurum
Ictaluras furcatus
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Shortnose Gar
Gizzard Shad
Goloeye

Carp
Siiver Chub
Emerald Shiner

River Shirer
Bigmouth Stiner -
Red Shiner

Sand Shiner S04 SER—
Fathead Minnow »
Goldfish . ®

Largemouth Buffalo L’
Smalimouth Butfalo

River Carpsucker P

Quiliback . T
Northern Redhorse
Blue Sucker

Channel Catfish
Flathead Catfish
Black Builhead

-
E

Bluegill =
Green Sunfish 1973 R :
Orangespotted Sunfish 1974""" o
white Crappis 9K -

E Tctal Numbers: |
Black Crappie - 285 in 1973 __|
Yeliow Perch . 763 in 1974 _ |
Walleye pis
Sauger > " |
Freshwater Drum Eo.c—-n—

i = 0 4 L L L L ] L
10 20 kY] 40
% Abundance
*£05

** Bio-test. 1973
o Bremer, 1974 and Wetzel 11V758

NOTE: RELATIVE ABUNDANCE OF FISH COL! SCTED IN THE MISSOURI RIVER NEAR
FORT CALHOUN STATION BY BIO-TEST IN 973 AND 1974.

OMAHA PUBLIC POWER DISTRICT Table 2.5-6 (Sheet 1 of 2)
FORT CALHOUN STATION Relative Abundance of Fish Collected in
the Missouri River Near Fort Calhoun
Station by Bio-Test
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Pacdietish
Longnose Gar
Shortnose Gar

Guzarg Shaa
Skipjack rHernng
Golceye

Norhern Pike
Burbot
Carp

Stonerotier
Silvery Minnow
Speckies Chud

Flatheac Chub
Siver Chud
Emeraic Shiner

Fiver Shiner
Bigmouth Shiner
Redc Sriner

Sang Shiner
Fathead Minnow
Crees Chub

Gotatish
Unidentfied Shiners
Largemouth Buttao

Smaimouth Buttaio
River Carpsucker
Northern Redhorse

Wnite Sucker
B.ue Sucner
Channe: Cattian
Fiatheao Cathisn

Yeliow Bullhead
Biack Buineac

Stonecat

White Bass

Plains Kilishigh

Largemouth Bass
|

Green Sunfisn

Orangespotied Suntish

Write Crappie

Black Crappe

Jonhnny Daner

Yellow Perch
Walieye

Shoveinose Sturgeon

|
- S

11l

T

TOAE0Y e

T c—

T Towl numbers
3 1816 n 1970
8260 n 1971

DoR—

*Som
Y Mo o @ a0
" Sy e W72

NOTE: RELATIVE ABUNDANCE OF FISH COLLECTED IN THE MISSOURI RIVER NEAR FORT CALHOUN
STATION BY THE NEBRASKA GAME AND PARKS COMMISSION IN 1370 AND 197).

OMAHA PUBLIC POWER DISTRICT
FORT CALHOUN STATION

Table 2.5-6 (Sheet 2 of 2)
Relative Abundance of Fish Collected in
the Missouri River Near Fort Calhoun
Station by Nebug}m Game & Parks Commission
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2.5

SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

Ecology (Continued)
2.5.2 Aguatic Ecology (Continued)

Stomach content analysis of fish in the area showed
*hat an important food source is drift macroinvertebrates.
These can be of terrestrial origin, washed into the river by
rain, or organisms which spend part of their life cycle in
the river. Approximately 140 taxa of drift macroinvertebrates
were collected during 1974 in the vicinity of the plant, as
shown in Table 2.5-7. The most abundant organisms collected
during 1974 were the caddis fly and may fly. Seascnal shifts
vere identified with respect to species composition and den-
sity. In genersl, highest densities were cbserved during the
spring.

In addition to fish and drift macroinvertebrates, the
ar2a aquatic habitat's makeup with respect to aufwuchs, ben-
thic macroinvertebrates, zooplankton, macrophytes, periphyton,
and phytoplankton was assessed. Aufwuchs (those organisms
living attached or in close association with a submerged sub-
strate) nave been collected from various artificial and
natural substrates in the Missouri River. Taxa reported
from the middle Missouri River, including those collected from
artificial substrates exposed in the vicinity of the plant,
are listed in Table 2.5-8. The macroinvertebrate assemblage
was compcosed almost exclusively of caddis fly, may fly, and
midge fly larvae. The most abundant crganisms collected were
the same organisms. The largest abundance of tutal organisms
occurred during July through September. In general, the
abundances of organisms immediately downstream from the station
wvere as large or larger than the abuncfances at any of the other
transects upstream or further downstream from the station.

Approximately 100 benthic macroinvertebrate taxa were
collected in the middle Missouri River, as shown in Table 2.5-9.
The number of taxe ‘ollected from the channelized areas was
generally lower than the number of taxa collected from un-
channelized areas. The benthic community was dominated by
four groups: Oljgochaeta, Ephemeroptera, 'ricoptera, and
Chirconomidae. The average standing crop f benthic macro-
invertebrates in the channelized Missouri River near the station
was estimated to be approximately 36.6 grams per square meter.

Zooplankton (those invertebrates less than 500 microns
in length which drift with the current) are represented by
136 taxa collected from the middle Missouri River. Table 2.5-10
provides a list of these. The zooplankton community in this
area consists primarily of copepods, cladocerans, rotifers,
and protozoans. The abundance, species composition, and species
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Table 2,5=T
Drift Macroinvertebrates Collected in the Missouri

s . r and Adjacent Backwaters
" (Page 1 ¢t 2)
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MOTE:  THIS LIST COMPRISES COLLECTIONS WADE AT SEVERAL LOCATIONS. THE COLLECTING TECMNIQUES AND SPECIFICITY OF, T { A
IDENTIFICATION VARIES AMOMG LOCALITIES. THE LISTING OF TANA AT ONLY ONE LOCALITY DOES NOT NECESSARILY T l i
;:‘;wu:'n NOT OCCUR AT THE OTHER LOCALITIES AS WELL - IT MEANS ONLY TWAT THEY WERE EITWER NOT COLLECT :
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Table 2.5=T
(Continued)

POCT CRI2t,

Drift Macroinvertebrates Collected in the Missouri
River and Adjacent Backwaters
(Page 2 of 2)
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THIS LIST COMPRISES COLLECTIONS MADE AT SEVERAL LOCATIONS. THE COLLECTING TEZMNIQUES AND SPECIFICITY OF TAXOWOMIC
THE LISTING OF TAXA AT ONLY ONE LOCALITY DOES NOT MECESSARILY [MPLY THAT

IDENTIFICATION WARIES AMONG LOCALITIES.
THE TAZA 00 NOT OCCUR AT THE OTMER LOCALITIES AS WELL - 1T MEANS OILY THAT THEY WERE E1TMER NOT COLLECTED OR WOT

TOENTIFIED.

Table 2.5-8
sutwuchs Organisms Coliected in the Missowi
River and Adjacent Backwaters

' (Page 1 of 3)

o

Acmoum’

L aTion

—
et

e

LA

et

mlenteieta Coder el
ydiaece

i e
e W

Cimsides
Cordyiephore aceetiie
- -

Fiatyne e otnee
Portwliaie
i latite
Planariidee e ident )
D 1@

it e i

LR J

Priutine  mgiswts

Fryiaria savemteis
Tbilitidee wnident

T

Tleest. LHTL, The. M4, et T8, ey 19TH
Taeerie ot 4l WYL Sueshy et ah., 975
ey and Baidwia, 90

Seenuine e

Theia. iwes

54




Table 2.5-8
(Continyed)

Aufwuchs Organisms Collected in the Missouri

River and Adjacent Backwaters

(Page 2 of 3)
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R ORIC....:
0 “llil‘ Table 2,5-8

Addendum
Additional Aufwuchs Species Identified Toc Late
for Inclusion in Table 2.5-8 (from OPPD Rock Basket
Samplers at Fort Calhoun Station, 1973-19T4)
(Page 3 of 3)
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Table 2,50
Benthic Organisms Collectrd in the Missouri
River and Adjacent Backwaters
(Pags 1 of 2)
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Table 2,5«9
(Continued)
Benthic Organisms Collected in the Missouri
River and Adjacent Backwaters
(Page 2 of 2)
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Table 2,5-10
Zocplankton Culiected in the Missouri
River and Adjacent Backwaters

. (Page 1 of 2)
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Zooplankton Collected in the Missouri
River and Adjacent Backwaters
(Page 2 of 2)

able 2,.5«10
Continued)
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X 2 -8 _ 1 CES (Continued)

2.3

A

Ecology (Continued)

2.5.2 Agquatic Ecology (Continued)

diversity of riv  zooplankton populations fluctuate seasonally.
In general, zooplankton densities are low during the fall and
wvinter, reach a maximum in late spring, and subsequently de-
cline through the summer. Total zooplankton densities ranged
from 13,557 per cubic meter in June to 185 per cubic meter in
August.

Fifty-seven (57) taxa of periphyton (algal species
growing on artificial or natural submerged substrates) were
identified from glass slides exposed to the Missouri River
near Fort Calhoun Station, as listed in Table 2.5-11. The
seasonal development of periphytic communities in the Missouri
River near Fort Calhoun Statici has generally reflected a
succession of diatom (Pacillariophyta) species, Comphonema,
Fragilaria, and Nitzscnia were most prevelent in spring to
mi d-summer; Navicula, Gomphonema, Cocconeis, and Biddulphia
in late summer; anl Biddulphia, Cocconeis, Navicula, and
Nitzschia in the fall.

A 103 taxa of phytonlankton were reported from the
Missouri River in the vicinity of the stalon; however, 342
taxa were identified downstreai at 2 other power stations
(3C and 114 miles downstream) Most species collected at
these other 2 power stations probably occur at the Fort
Calhoun Station. Tadble 2.5-12 lists species collected.

The rhytoplanktor emblage of the Fort Calhoun Station con-
sisted primarily o: iiatoms (Bacillariophyta) and green algae
(Cryptophyta). Groups infrequently observed included cryptomonads
(Cryptophyta), euglenoids (Euglenophyta), and dinoflagellates
(Pyrrophyta). These phytuplankton species were primarily
responsible for the seasonal variation in total phytoplankton
densities. In general, green algae were dominant during the
gpring and summer months, except for a pulse of blue-green

algae in August and September, while diatoms comprised the
majority of phytoplankton in the winter.

No aquatic macrophytes have been observed along the
channelized banks of the Missouri River.

Additional detailed data on characteristics of the
ecological makeup of the area is available in the U2 ER.

Meteorology

2.6.1 Regional Climatology

The general climate of the region is classified as
continental, i.e., hotter in summer and colder in winter than

61 3 <
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e 2.5-11
Periphyton Collec 2d in the Missouri
River and Adjac.ont Beckwaiers
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Table 2,5=12
Phytoplarkton Collected in the Missouri
River and Adjacent Backwaters
(Page 1 of 5)
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Table 2,5=12
(Continued)
Phytoplankton Collected in the Missouri
River and Adjacent sackwaters

(Page 2 of 5)
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Table 2.5-12

(Continued)
Phytoplankton Collected in the Missouri
River and Adjacent Backwaters

(Page 3 of 5)
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Table 2,5-12
(Continued)
Phytoplankton Collected in the Missouri
River and Aajacent sackwaters

(Page 4 of 5)
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Table 2.5-12
(Continued)
Phytoplankton Collected in the Missouri
River and Adjacent Backwaters
(Page 5 of 5)
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.6

Meteorology (Continued)
2.6.1 Regional Climatology (Continued)

in lands near the ocean. However, Nebraska is located midway
between 2 distinctive climatic zones, the humid east and the
dry west. Thus, cyclic weather conditions representative of
either zone, and combinations of both, occur. Changes ir
weather result from the invasion of large masses of air «ith
dissimilar properties, such as warm, moist air from the Guilf
of Mexico, hot, dry air from the southwest, and cold, dry air
frcm the northwest. The region is also affected by many storms
or cyclones (areas «f low pressure) which travel across the
country, generally “rom west to east. Thus, periodic and rapid
changes in the weather are normal, especially in the winter.

Annual average precipitation for the region is about
28.4 inches, but annual amounts vary widely from year to year.
For example, at Omaha in 1934, the total was 14,9 inches,
while in 1965 the total was 44.85 “‘nches. About 75 percent
of the precipitation occurs during showers and thunderstorms
during April through September. Snowfall amounts to about
32.0 inches of snow for an annual average, but total annual
amounts vary widely from year to year.

The surface wind direction and speed is quite varied
during all seasons of the year. The prevrailing direction from
May through December is from the south-southeast with the north-
northwesterly winds prevailing duriug the remainder of the
year. The mean annual wind speed 1is 10,9 miles per hour.

The mean annual tempersture for the region is 50.9°F.
The January monthly mean is 23.20F, while that for July is
T4L.60F. Relative humidity in the region varies from an aver-
age of about 73 percent for the pericd midnight-to-noon and
about ©3 percent for the period noon-to-midnight. The mean
percentage of possible sunshine cver the area is sbout 50 per-
cent in winter and about 70 percent in summer.

Data on air pollution levels in non-urban areas of
the region, except for levels of total suspended particulates,
are snarse or nonexistent, In the case of total suspended
particulates, both the annual and 2b-hour federal primary
standards have been exceeded at some sampling locations.
However, the existing levels of air pollution are not ex-
pected to affect plant operations. The plant's contributions
to air pollution levels are insignificant.

A7 7:‘{,‘3
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)
Meteoroloay (Continued)
2.6.2 Local Meteorology

Data from proximal long-term National Weather Service
Stations are used to supplement the existing Fort Calhoun
data in formulsting the description of the local meteorology.

The on-site weather program currently utilizes 1 weather
tower, 110 meters tall, which has been in operetion for approxi-
mately 4 years and provides wind and temperature gradient in-
fornation. Two other weather towers, 40 feet tall and 109 feet
tall, were utilized in the past. Section 5.1.3 provides a his-
torical perspective of the on-site meteorological programs and
provides specific information in regard to monitoring capabi-
lities.

Surface (68 to Tl feet above ground level) wind data
from Omaha Municipal Airport, Eppley Airfield in Nebraska, for
the years 1951 through 1960, are used as a climatological base
to approximate the normals that may be expected at the site.

On an annual basis, south-southeast is the most frequent (18.8
percent) wind directiou. The wind is from the southeast through
the south 37 percent of the time and from the northwest through
the north 29.8 percent of the time. The least frequent direc-
tions are s uthwest through west and northwest through east.
These frequencies are 6.5 percent and 7.7 percent, respectively.
Calms occurred slightly over 3 percent of the time, and the
averege wind speed for the total of all observations was 11.6
miles per hour. The maximum wind speed recorded at Eppley
Airfield in Omaha for each month of the year duriag a 39-year
period (1936 thrcugh 197k) is shown in Table 2.6-1..

Table 2,6-2 shows the climatological normal and mean
temperatures for the period 1941 through 1970 at Eppley Air-
field. It also shows extreme temperatures for the period
August, 1963, through December, 197k, Two of the record low
temperatures shown in the table were broken during 1975. An
extreme minimum temperature of -19°F was recorded on Februar;
9, 1975, and a minimum of -1°F was recorded on March 1k, 1975,
as a new record low for that month. This data correlates
closely with data from Bleir, Nebraska, and North Omaha Air-
port, thus showing applicability to the Fort Calhoun Station,

The average relative humidity values for the Fort Cal-
houn site for 4 times of the day can be estimated from 11 years
of relative humidity data from Eppley Airfield, These data
are shown in Table 2.6-3,

~7A
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Omaha, Nebraska, 1936 Through 1974

Table 2,6-1
Maximum Wind Speed for Eppley Airfield,

MONTH MPH DIRECTION YEAR
January 57 NW 1938
February 57 NW 1947
March 73 NW 1950
April 65 NW 1937
May 73 NW 1936
June 72 N 1942
July 109 N 1936
August 66 N 1944
September 47 E 1948
Octnber 62 W 1966
November 56 Nu 1951
December 52 NW 1938
Maximum 109 N 1936
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Table 2.6-2
Monthly Temperature Statistics (OF) for
Upvley Airfield, Omaha, Nebraska

PERIOD

January
February
March
April

May

June

July
August
September
October
November
December 67.

© oo o0 o o

37.¢ 28.0 18.1 -13.0

Maximum 110.0 62.8 I 51.5 40.2 -22.0
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Relative Humidity Values for Eppley Airfield,

Table 2.6-3

Omaha, Nebraska (1964-1974)

[ MEAN RELATIVE HUMIDITY
PERIODC (percent)
0000t | 0600t | 1200' | 1800 i:;:gg:

January 74 76 65 68 7
February 73 76 61 61 68
March 71 76 55 52 64
April 66 75 - - 47 60
May 71 78 54 50 63
June 75 81 -1 53 66
July 77 82 57 56 o8
August 80 87 59 58 i !
Septeiber 83 88 62 62 74
October 77 82 56 58 68
November 77 8l 63 66 72
December 78 80 €8 71 74
Menthly

Average 75 80 59 58 68

lLocal standard time.
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.6 Meteorology (Continued)
2.6.2 Local Meteorology (Continued)

Monthly and annual normal and extreme preci= _ation
amounts for Eppley Airfield are presented in Tabl. <k,
Average monthly precipitation follows a seasonal tren.,
reaching a maximum in June (4.94 inches) and a minimum in
January (0.76 inch), During the period 1936 thrcugh 1974,
extreme amounts have been as follows:

Minimum annual total 18.43 inches (1953)
Maximum monthly total 13.75 inches (9/65)
Minimum monthly total Trace (12/43, 10/52)
Maximum 2L-hour total 6.47 inches (1965)

The mean number of days with measurable precipitatio: varies
between a 12-day maximum in May to a minimum of 5 days in
November. The normals and extremes for amounts o’ snow and
ice pellets (including sleet) for Eppley Airfie’ : are shown
in Table 2.6-5. , During the weriod 1936 “hrousu 1974, ex-
treme amounts of frozen precipitation have been as tollows:

Maximum season total 58.5 inches (1947-1948)
Minimum season total 8.0 inches (1953-195L)
Maximum monthly total 27.2 inches (3/u48)
Minimum monthly total 0 inches

Maximum 24-hour total 18.3 inches .2/65)

An on-site program was conducted to assess represent-
ative annual and monthly Joint frequency distributions of wind
speed and direction by atmospheric stability class in order
to evaluate compliance with 10 CFR 50, Appendix I. These data
were submitted to the Commission in a report entitled "Evaluation
of Fort Calhoun Stat'.un Unit No. 1 in Accordance With 10 CFR
Part 50, Appendix I, June 1976", with a letter dated June 2,
1976. The data presented in the report cover the periods
January 1, 1974, through January 31, 1974, and January 1, 1975,
through January 31, 1975. Self-explanatory dats tables are
provided therein. The stability ~lzeses used are based on
Pasquill's class structure as follows:

Pasquill Delta 7

Class (Degree C.100m) Description
A <=2.0 Extremely unstable
B -1.9 to =1.T Unstable
c «l.0 5 1.5 Slightly unstable
D -1.4 to =0.5 Neutral
B -0.4 tc +1.5 Slightly stable
F +1.6 to +4.0 Stable
G >+4.0 Extremely stable
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Table 2.6-4

Normal and Extreme Precipitation Amounts (Inches)
for Eppley Airfield, Omah., Nebraska (1941-1970)

PERIOD FERIOD PERIOD PERIOD 24~HOUR

NORMAL HAXIMUM MINIMUM MAXIMUM
January 0.7¢ 3.70 0.05 1,52
February 0.98 2,97 0.10 2.24
March 1.59 5.96 0.12 1.45
April 2,97 6.45 0.23 2.36
May 4.11 10,33 0.56 3,58
June 4.94 10,81 1.03 3.48
July N 9.60 0.52 3.37
August 3,97 9.12 0.73 3.40
September 3,27 13,75 0.41 6.47
October 1.93 4.99 i 3.13
November 1.11 4.05 0.04 2,53
December 0.84 3.30 T 1.79
44.85 6.47
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Table 2.6-5
Normal and Extreme Snow and Ice Pellet Amounts (Inches)
for Eppley Airfield, Omaha, Nebraska (1936-1974)

PERIOD PERIOD PERIOD PERIOD 24-HOUR
NORMAL MAXIMUM MINIMUM MAXIMUM
January 8.2 25.7 0.1 i3:1
February 7.3 25.4 0.1 18.3
March 6.9 27.2 vl 13.0
April 0.8 8.6 0.9 8.6
May 0.1 2.0 0.0 2.0
Tine 0.0 0.0 0.0 0.0
July 0.0 0.0 0.0 0.0
August 0.0 0.0 0.0 5.0
September T . 0.0 T
Octaber 0.3 7.2 0.0 X
Novembe r 2.5 12.0 0.0 8.7
December 6.1 19.9 3 10.2
Year 32.2 58.5 8.0 18.3
I = Trace
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SECTION 2 - SITE AN) ENVIRONMENTAL INTERFACES (Continued)

2.6

Meteorology (Continued)
2.6.2 Local Meteorology (Continued)

Coupled with atmosph2ric stability and derivea there-
from are long-term ground release dispersicn factors. These
are provided in terms of %/Q values in various wind directions
at evaluated receptors, out to 5 miles, in the report regard-
ing Appendix I, referenced above,

The Fort Calhoun site experiences orcnusional severe
weather, usually associated with thunderstorms which occur
about 48 days per year on a statewide basis, with the most
frequent activity in the month of June. Hail is observed
L days per year in most locations. The average number of
tornadoes expected in a 1 degree square in the general site
area is about 2 per year. Other severe weather conditions
include heavy precipitation, ice storms, and extreme winds.
The probability of a tornado hitting the site in any given
year is estimated %o be ,00158, with a return frequency of
once every 633 years.

Hydrology and Water Quality
2.7.1 Surface Water Hydrology

Surface water in the vicinity of the station consists
of the Missouri River and various small streams. The Missouri
River drainage basin upstream from the site encompasses 321,258
square miles and conveys runoff from 7 states (Nebraska, Iowa,
Minnesota, South Dakota, North Dakota, Montana, and Wyoming)
and the provinces of Alberta and Saskatchewan. Along the
length of the Missouri River, the U. S. Army Corps of Engineers
has constructed 6 major dams, referred to as the Missouri River
Main Stem Dams. These dams are used for the purpose of flood
control, irrigation, generation of hydroelectric power, flow
augmentation for the navigation season, and low flow augmenta-
tion for pollution control. The major tributaries to the
Missouri River are identified in Table 2,7-1 and shown in
Figure 2.7-1. The table summarizes the location and river
miles of the major tributaries, the drainage area, average
discharges, and recorded maximum and minimum flow information.

The Missouri River near the site is approximately 600
feet wide and 15 feet deep, with an average discharge of 28,850
cfs at the USGS gauging station at Omsha, Nebraska. The aver-
age slope of the river from Gavins Point Dam to Omaha is ap-
proximately 0.0002 feet per foot.  The yiver reach from Sioux
City, Iowa, to Omaha is used for navigation and is maintained
in a relatively uniform condition with respect to width, depth,
and alignment. Many jetties, pile dikes, and levees have been

76

=

O

—l
™~
L
o



Table 2.7-1
Flow Data, Missouri River and Tributaries

- WATER SURFACE C

Qo (CITy, sTaTE) oy N sow o - I it A o
MiLE ’ (sQ. m1.) (cfs) (cfs) DISCHARGE tcts)

(PEET M.S.L.)

670, Turin, IA 900 FEL 19,900 1043.0 19 February 1971 8.5 3 January 1959
669.2 Turin, IA 4. 027 1,078 30,000 1047.3 19 Pebruary 1971 22.0 10 Pebruary 1959
6636 Pisgah, IA 407 125 22,500 10647 12 June 1950 2.0 7 Jansary  1MS
646, 0 Site 321,258 28,500 396,000 10087 18 April 1952 2,200.0 € Janvary 1937
635 2 Logan, IA 1,000 306 25,000 1032.0 19 Pebruary 1971 1.5 16 July 1938
615.9 Omaha, W 322,800 28,850 396,000 985 4 18 April 1952 2,200.0 6 January 1937
- waterioo, WB 6,900 4124 100,000 11233 12 June 1944 50.0 17 Novesber 1940
—-- South Bend, WB 88,800 5,499 124,000 1019.6 30 March 1960 240.0 3 September 1955

— ._4»_
80%.8 Yankton, SD 279,500 25.%20 480, 000 1Urs.2 13 April 1952 2,700.0 15 Sovember 1WD
\
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SECTION 2 - SITE AND ENVIRONMENTAL INTEKFACES (Continued)

2.1

Hydrology and Water Quality (Continued)
2.7.1 Surface Water Hydrology (Continued)

constructed by the Corps of Engineers in order to provide a
uniform, relatively straight channel,

The flood plain of the Missouri River is approximately
10 miles in width near the site, narrowing to a few miles as
the river flows past Omaha, A typical cross section of the
river and its flocd plain near the site is shown by section
32 on Figure 2.7-2. A plot of stage versus discharge at the
site is presented on Figure 2.7-3, Estimated mean velocity
versus mean discharge curves for the Fort Calhoun Station site
are shown in Figure 2,7-k., While the mean flow velocity ranges
between 3 and 5 feet per second during normal conditions, dis-
crete flow velocities may range up to approximately 7 feet per
second. The rate of flow in th. river past the site is largely
controlled by the releases from the Gavins Point Dam, approxi-
mately 165 river miles upstream from the site.

The maximum historical flow recorded for the Missouri
River at Omaha, Nebraska, is 396,000 c¢fs on April .34, 1952.
The river remains largely within its banks until a flow of
approximately 100,000 cfs is ex~eeded, at which point flow
spreads extensively onto the farm land on the flood plain.
Flood frequency curves are presented in Figure 2.7-5. The
2 periods of record shown in the figure represent construction
of the main stem dams,

The record minimum l-day low flow in the Missouri
River at Omaha is 2200 cfs, recorded on Jauuary 6, 1937. The
10-year recurrence interval T-day low flow at Omaha is 3700
cfs, based upon the entire period from 1928 to 19T4. For the
ruriod 1957 to 1971, the 10-year recurrence interval T-day
low flow is L850 cfs. The first period includes the severe
drought of the 1930's and the latter, subsequent to construction
of the dams, reflects low flows due to filling of the ams
An analysis of the period 1967 to 1974, using Hazen's method,
indicates a T day, 10-year recurrence interval low flow of
8800 efs. All yeerly low flows have occurred during the winter
months when ice Jjams occur.

The principal small streams occurring near the site
are Fish Creek and Long Creek. The drainage basins of these
creeks lie in the immcdiate vicinity of the site, greatly ou
the Missouri River flood plain., Fish Creek is dry much of
the time.
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.7

Hydrology and Water Quality (Continued)
2.7.2 Surface Water Quality

Missouri River water quality data have been compi.ied
from stations extending as far from the site as Decatur (!5
river miles upstream) and Omaha (approximately 19 river m. les
downstream). The data from Decatur, Nebraska, include temper-
etures, turbidity, pH, dissoclved oxygen, BOD, hardness and
fecal coliform among other pollutants and are presented in
Table 2.7-2, Dats have teen obtained from 2 sources in the
Omaha area, the Metropolitan Utilities District (MUD) intake
at Florence and USGS station 06610000 in Omaha. Tke MUD data
are presented in Table 2,7-3 and include similar pollutants
presented at Decatur, plus total dissoclved and suspended solids.
The MUD data, however, lack informatior about temperature,
turbidity, and fecal coliform. The USGS data are listed in
Tables 2.7-4 and 2.7=5. Table 2.7-4 presents the Missouri
River average temperature at Cmahea for each month based on
the record period 1968 through 1975. Table 2.7-5 provides a
detailed distribution of grain sizes for the suspended sedi-
ment and bed material of the Missouri River at Omehe. Addi-
tionally, radioactivity (gross alpha, beta) has been measured
at MUD, commencing in 1975, Although the period of record is
very limited, the readings ranged from 12 to 37 pCi/l.

2.7.3 Ground Water Hydrology

The source of ground water in the area of the site
is the alluvial sands and gravels of the Pleistoiene Valley
fill. The water table closely follows the level of the Missouri
River and varies seasonally in a regular pattern. Gradients
are relatively flat in the flood plain, but dip toward the
river. These alluvial deposits in the flood plain are in
direct hydraulic convection to the Missouri River. The
movement of the ground water in the uplands area surrounding
the Missouri River flocd plain is toward the river.

Locations of all wells within a 2-mile radius of the
plant are shown on Figure 2.7-6. Many of the records and
entries were ectimated by the drillers and owneirs, Where
possible, the depths, sizes, and other physical parameters
were measured, but generally most of the wells were not
accessible. Where entries could not be reasonably estimated,
they were classified as unknown.

In the eastern Nebraska region along the Missouri
River valley, the ground water in storage is contained in the
quaternary and tertiary sand and gravel deposits. The amount
of water stored in this aquifer is extensive and has not been
ncticeably affected by ground water withdravals. Average
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Table 2,7-2

Surface Water Quality, Missouri River

at Decatur, Nebraska

FARAMLTER JANUARY FPEBRUARY AR APRIL MAY Juwr
A———— i MU SUN—— — ICEEE. S TR S
Temp (O) 0.5 1.4 J.e 9.6 16.% 20.6
Turbidity (JTO) 16.0 2.0 9.0 4.0 M0 6l.0
P (units) 7.6 7.7 2.7 8.0 8.0 1.8
Disselved Oxygen 13.2 12.5 1i.4 1.0 9.1 6.
Ly 2.1 1.6 59 2.1 3 1.9

Pecal Coliform
{Colifurm/100 mi) v.227.0 4.00).0 3.47%.0 1,967.0 3,517.0 8,100
HWardness 2%2.0 42.0 2110 240.0 254.0 M7.0

Specilic Conductance
(micrombos/ow at

25 degrees C) 0.0 T24.0 649.0 7.0 726.0 .0
Magre s L um .0 2.0 18.0 290 4.0 2.0
Calctum 61.0 62.0 $3.0 6.0 631.0 4.0
Chior ide s iL.8 9. 12.0 10.8 i0.¢6
Sulfate 215.0 197.0 152.0 191.9 202.0 205.0

5,850 0
247.0

747.0
22.0
61.0
10.5

2130

©,800
40

SEPTT VBE»

.7
8.0
7.7
L
1.5

£,953.6
nr.o0

T40.2
2.0
59.0
a7

210.9

OCTOBL K
15.8
.0

7.8
9.7
14

'y
<
o

-~
»
o & o © ©

e e

L
230
7.9
.2
1.2

2,5%0.0
2%%.0

wr.e
2.0
59.
10.

w0e

9 v o

WOTES ALl units are miiligrame/liver (mg/l) unless otherwise specifisd.
No replicetes were taken.

Location of Sampling from State Mighway 175 bridge at river mile 691 in ice-free periods; from the adjacent Nebrasks bark at other periods

Methods of Collection grapg sample at surface with weighted bucket on a rope.
Methods of Analyses: standard U.S.C.5. methods (Ref. 2 4-16 and 2.4-16b) .
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Table 2.7=4
Surface Water Quality Average Monthly Temperature
for the Missouri River at Omaha, Nebraska

MONTH ]L TEMPERATURE (C)
January : 1.0
February 1.1
March 2.8
April | 8.3
May | 14.6
June 20.6
July 24.6
August 24.2
September 22.4
October 13.9
November T
December 3.0
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Table 2,7-5

Surface Water Quality Suspended Sediment Gradation,
Missouri River at Omaha, Nebraska

Shiiutint SUSPENDED PEsCENT PERCENT PERCENT PRRCENT PERCENT PERCENT PERCEwT PERCENT
pr— S SELIMENT PINER THAN PINER THAN FIV L THAN FINER THAN FINER THAN PINER THAN PINER THAN FINER THAN
twg/1) D:m o.uu_- g.ﬁl}& L= 050 - 0.500 == 0.062 -= 0125 w- .25 w» 0.500 ==
i, AR _ BED WATERIAL - SUSPENOED SED INENT =
1972
June 684 92,100 - - - - a3 51 100 -
July 764 95,500 - 2 74 ¥ 2 a“ [ 100
August 4 99,800 - 2 o7 " @ 60 100 -
September e 84, 500 - . - - 19 . ¥ 100
October 746 104,100 " 3 7% 100 1 0 " 100
- 559 84,100 o 1 60 £ ' [ e 100
De embe ¢ s46 3,700 0 2 84 100 » 50 100 -
1973
January 754 %6, 500 1 2 1) 9 58 69 97 100
Febcuary 784 60, 300 0 1 85 - 3% 53 100 -
March 1,440 176,000 1 2 ” 100 87 9 100 -
April 1,2m 109, 300 9 2 54 w 65 % 99 100
ay 1,086 108, 500 - - - 53 7 99 100
June 776 70,800 ° 2 7 99 58 72 100 "
July 57 70, 500 o 4 10 100 S 66 97 100
Aagust s79 53,400 1 2 s7 - s0 10 a9 100
Septémber 704 65,200 0 2 7 100 23 i - 100
October 753 77,200 ° 2 ™ 4 s2 66 100 -
N ambe t 468 19, 500 0 1 73 100 2 50 99 100
December s 24, .00 o 4 9 100 i . 190 -
1974
January m8 14,300 - 0 $3 7 o 100 -
Pebruary w2 22,900 2 ) 79 99 » 99 d
march a1 32,600 o 2 56 » 2 ™ o -
April 99 49,600 0 2 60 .- i » 100 -
May 59 $1,%00 o 2 » Ll A 52 " e
June 1,500 159, 000 0 . %0 100 3 81 100 o
July 80 46,400 o N 20 w . &2 100 -
Auguat 529 54,300 ° ‘. 53 92 " a ™ il
Sapteate: e 44,400 ° ¢ 3 100 26 42 - .
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)
P dr logy and Water Quality (Coantinued)

2.7.3 Ground Water Hydrology (Continued)

annual ground water pumpage in the Missouri River flood plain
is in the range of 100 to 200 acre-feet per square mile, while
in the uplands bordering the river valley the pumpage is in
the range of 1 to 3 acre-feet per square mile.

For the middle Missouri River region of the Missouri
River basin, in which the site is located, approximately 75
percent of the land is in crops and 95 percern* is in agricul-
tural usage. Projected population growth in the area is a
20 to 25 percent iuncrease by the year 2020, while the rural
population is expected to remain constant or decrease clightly.
Industrial ground water ‘isage is expected to increase, but it
is unlikely that any significant industrial development will
occur upgradient from the site because of the unfavorable
uplend topography and distance from the river.

2.7.4 Ground Water Quality

Water samples have been obtained from the 5 piezometers
located at the plant site. A chemical analysis of the samples
taken from the piezometers has been performed. The results
are presented in Table 2.7-6. The range of total dissolved
solids is from 593 to 1230 mg/liter which is above the normal
recommended limit for drinking water.

2.8 Geoclogy and Seismology

The Ul FSAR adequately summarizes the geologic and seismic
characteristics of the site (§ 2.4 and 2.6)., The following con-
clusions are drawn from these sections:

2.8.1 The site is subject to infrequent slight ground motion
from regional shocks. Conservatively, and in line with USC

& G5 recommendations, the plent is dejigned for earthquake
intensities postulated on the basis of a fault system in the
vicinity of the site.

2.8.2 The vedrock beneath the site provides suitable sup-

port for the plant structures. There is no geologic feature
of the site or surrounding area which adversely affects the

ui'e of the site for a nuclear power plant.

Stretching the Fort Calhoun Station does not alter these conclusions.

2.9 Regional Historic Features

There are several previously discovered archaeological sites
within a 10-mile radius of Fort Calhoun Station. The following is

-
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Chemical Analysis .

Table 2.7-6

Ground Water

DETERMINATION UNITS B-201 B-204 B8-209 B-212 B-228A
PH @ 10.0 degrees C 7.15 7.40 7.30 7.85 7.20
Specific Conductance
@ 25.0 degrees C micromhos/cm 1540.00 1070.00 1340.00 1210.00 800.00
Alkalinity mg/1 as Ca(.‘o3 768.00 589.00 802.00 €50.20 388.00
Tc'al Dissolved "olids
(evaporation) mg/1 1230.00 738.00 933.00 845 00 593.00
Total Hardness mg/1 as CaCOs 815.00 529.00 699.00 563.00 332.00
Sulfate mg/1 as Sr.)‘ 310.00 105.00 105.00 115.00 115.00
Chloride mg/1 as Cl 1.54 3.09 1.03 1.54 1.54
Nitrate mg/1l as HOJ-N 0.04 0.01 0.03 0.03 0.05
Total Soluble I-on mg/1l as Fe 0.54 0.26 1.09 0.12 0.10
Manganese mg/L as Mn 2.64 1.83 2.04 1.12 0.20
Sodium mg/1 as Na 96.00 77.00 8 0 86.20 84.50
Potassium mg/1 as K 10.70 8.50 10.50 10.60 12.20
Calcium mg/1l as Ca 316.00 156.00 204.00 170.00 100.00
Silica mg/1 as 8102 11.50 11.50 9.30 13.70 15.60
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SECTION 2 - SITE AND ENVIRONMENTAL INTERFACES (Continued)

2.9 Regional Historic Features (Continued)
a listing of sites published by the Nebraska State Historical Society:

2.9.1 Site 25 WN6 is a burial site 1 to 2 miles southwest
of Fort Calhoun Station.

2,9.2 Bite 25 W'T is a burial site to which no cultural
affiliation has been assigned. The site is 5.5 miles west-~
southwest of Fort Calhoun Station.

2.9.3 The Renne Site is a Nebraska Culture earthlodge vil-
lage site located about 8.1 miles southwest of Fort Calhoun
Station.

2.9.4 The O'Hanlan Site has shell beads on a hilltop burial
site which suggests a Woodland occupation. This site is about
1.8 miles west of Fort Calhoun Station.

2.9.5 The Peters : 8ite is a Nebraska Culture earthlodge
village located T7.! miles south-southwest of Fort Calhoun
Station.

2.9.6 The Nelson Site is a location from which a stone axe
has been collected. The site is located 7.6 miles south-south-
west of Fort Calhoun Station.

2.9.7 The Dawson Site has & Clovis point reported from it,
giving an approximate date of 10,000 B.C, and is located 7.8
miles south-southwest of Fort Jalhoun Station.

2.9.8 The James Site, a Nebraska Culture earthlodge village
site, is located G.1 miles southwest of Fort Calhoun Station.

2.9.9 The Frank Parker Site, located about 11 miles south-
east of Fort Calhoun Station, is a Nebraska Culture earthlodge
village site.

2.9.10 The Kelly Site, located on a ridge about 9.2 miles
southeast of Fort Calhoun Station, is a buricl site excavated
in 1938.

There are also several historical sites within 10 miles of the
station. The site numbers and distances from the station given in
the following descriptions are shown in Figure 2.9-1.

Fort Atkinson (Fo., 1) was the second fortified position bdbuilt
by Colonel Harry Atkinson in the area. The post was the largest
military post in the United States during the pericd 1820 to 1827.
The fortification contisted of a rectangular arrangement of l-story
barracks fashioned of horizontal logs and is believed to have been

92 4



*See text for
discussion of location.
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SECTION 2 - SITE AND ENVIROKMENTAL INTERFACES (Ccntinued)

2.9 Regional Historic Features (Continued)

built on the site of the Lewis and Clark Indian Council. This site
is a National Historic Landmark and appears in the National Register
of Historic Places., Fort Atkinson is located 5.8 miles southeast of
Fort Calhoun Station.

The Congregational Church (No. 2) in Blair, Nebraska, was
erected in 1874 in the Gothic Revival style. The interior has been
altered, but the exterior has not. The church is 3.4 miles north-
west from Fort Calhoun Station.

The Crowell House (No. 3) in Blair was a 3-atory frame struc-
ture erected at a cost of $85,000 in 1884 by Christopher C, Crowell.
This High Victorian mansion was by far the most elaborate house in
Blair. A historical marker now marks the previous location of the
Crowell House and is located 3.7 miles northwest of Fort Calhoun
Station.

The Old Main (No. L) Dana College, Blair, was constructed when
the college was founded in 1884. It was first designed to house L0
students, the president's family, classrooms, and administrative
offices. The house is 4.5 miles northwest of Fort Calhoun Station.

The Bertrand (No. 5) is the wreck of a Missouri River steamer
which sank in DeSoto Bend in April, 1865, while on her maiden voyage
upstream with cargo for the Montana zoldfields. Excavation of her
cargo has proven tc be an important time capsule for artifacts re-
vealing articles needed in western gold mine towns in the 1860's.
The Bertrand is listed in the National Register of Historic Places,
and is located 3 miles east of the Fort Celhoun Station in DeSoto
National Wildlife Refuge.

The Fort Atkinson Cemetery (No. 7) served the fort es post
cemetery from 1820 to 1827. It is probably located approximately
L to 5 miles southeast of Fort Calhoun Sta%ion.

The DeSoto Site (No. 8) is the site of the historic town of
DeSoto which served as river port and ferry town from 1854 to the
mid-1860's, Nothing remains of this old steamboat town that once
flourished on the Omaha to Decatur road, but the platted city limits
are only a few yards southeast of the substation at Fort Calhoun
Station. The Nebraska State Historical Society has erected a
marker Jjust off ', S. Highway 73 at the entrance to Fort Calhoun
Station, to indicate the significance of DeSoto.

The Summer Quarters (No. 9) were farmed by the Mormons to
supply their immigrant trains heading west to Utah until 1847 or
2848. It was probably located approximately 2 to 3 miles south-
southeast from Fort Calhoun Station near Fort Calhoun, Nebraska.



B R IR IR ESSrSESnSST

CECTION 2 - SITE AND ENVISONMENTAL INTERFACES (Continued)

2.9 Regional Historic Features (Continued)

The Engineers Cantonment (No. 10) was the wintering place for
Major Stephen H. Long's Expedition in 1819 and 1320, Major long,
geologists, zoologists, and an a~tist were sent by the Federal Govern-
ment to explore the Platte River and the mountain region beyond.
The cantonment is located approximately 10 to 11 miles southeast
of Fort Calhoun Station, along the Missouri River.

The 0ld DeSoto (No. 11) is lccated on the upper edge of the
Fort Calhoun Station Unit No. 1 borrow pit about 0.6 miles south
of the reactor containment structure. This is the site of a his-
toric house yielding artifacts of the mid-19th Century and Fort
Atkinson brick. The original plat maps suggest that this building
was located in DeSotc's central business district.

The Anderson Steambcat Site (No. 12) is the suspected location
of a sunken steamboat. Three (3) boats are known to have sunk in
the area and private attempts are being made to locate these sites.

The possible site in question is about 1 mile west of Fort Calhoun
Station.

The County Courthouse (No., 13) is & 19th Cent .~ masonry court-
house erected in 1889 to 1891 at a cost of $36,000. The courthouse

is presently in use and is located 3,2 miles west-northwest of Fort
Calhoun Station.

Cuming City (No. 14) is an abandoncd townsite located about
5 miles northwest of Fort Calhnoun Station.



SECTION 3 ~ PLANT DESCRIPTION

3.1 External Appearance

No change in plant appearance will result from operation at
stretch power.

3:2 Reactor and Steam-Electric System

Operation at stretch power will not require design modifica-
tions to the reactor and steam-electric system. Therefore, the
syst-am description provided in section 3,3 of the Ul ER is un-
chunged, with the exception of the following operating parameters:

Thermal power level - increased from 1420 MWt to 1500
MW+,

Secondary steam pressure - increased from 770 psie to
arproximately 820 psia..

Saturated steam flow (full load) - increased from 6.2
x 106 1b/hr to 6.6 x 10° 1b/nr.

As shown in “he Ul FSAR, the reactor and steam systems are
currently designed to suppcort operation a. 1500 MWt.

3.3 Plant Water Use - Heat Dissipation Systems

No significant change in plant water use will result from opera-
tion at stretch power. Maximum circulating water and raw water flows
remain the same, and water inventories within the plant are unchanged.
A general description of water usas: or heat dissipation is provided
in section 3,4 of the Ul ER, Expec.ed effluent temperatures and
resultant environmental impact are addressed in section 4 of this
application,

3.4 Radwaste Systems

Operation of the unit at stretch power 1s not expected to in-
crease radwaste volumes or significantly increase radwaste releases
from the plant. A description of certain radwaste systems at the
plant is provided in section 3.5 of the Ul ER and section 11 of the
Ul FSAR., [1ll systems are designed to accommodate reactor operation
at 1500 MWt and have been evaluated at the stretch rating in the
Ul FSAR.

In addition, the radwaste system has been evaluated to demon-
strate compliance with 10 CFR 50, Appendix I, at a power level of
1500 MWt. This evaluation has been submitted to the Commission for
review in the following documents:
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UECTION 3 - PLANT DESCRIPTION (Continued)

3.4 Radwaste Systems (Continued)

Letter, dated June 2, 1976, from T. E. Short to G. E. Lear,
and enclosed report entitled "Evaluation of Fort Calhoun Station
Unit No. 1 in Accordance with 10 CFR Part 50, Appendix I".

Application for Amendment of Facility Operating License,
dated March 21, 1979.

3.5 Chemical and Sanitary Wastes

No increases in the amount of chemical or sanitary wastes will
result from stretching the Fort Calhoun Station.

3.6 Transmission

No additional transmission lines are necessary due to the in-
crease in power level.
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SECTION 4 - ENVIRON:. AL EFFECTS OF PLANT OPERATION

k.1 Non-Radiological Effects

Omaha Public Power District is currently operating the Fort
Calhoun Station Uni! No. 1 within temperature limits, as specified
in Apperdix B of Operating License No. DPR-4). One effect of stretch
power ot the station will be the increase in steam flow and resultant
BTU's discharged through the condenser cooling water system. As a
result of the fact that there will be no change in the amount of
eirculating water flow in the condenser cooling system, the AT
across the plant will increase. An analysis of the additional
steam flow, resulting from stretch power, has enabled the District
to ealculate an increase in the curreut 20°F AT of SOF up to 1560%
thermal megawatt stretch power conditions. The calculated increase
in AT of 5°F would cause changes in the current Appendix B Techni-
cal Specifications. The changes necessary for 1560 thermal megawatt
stretch power conditions are as follows:

The condenser cooling water discharge temperature shall not
exceed 110°F.

The difference AT between the ambient temperature of the
Missouri River, as measured just upstream from the cooling water
intake structure, and the temgerature of the coocling water at the
discharge shall not exceed 25°F when the river temperature is
> 559OF.

The change necessary in the maximum discharge temperature from
105°F to 110°F was determined by the evaluation of ambient river
temperature data from two sources. The frequency of occurrence of
ambient temperatures > 80°F at the Fort Calhoun Station was recorded
for the 6 year period, 1973-1978, Under 1560 thermal megawatt con-
ditions and with a AT of 25°F, the maximum discharge temperature
during the 6 year period would have been 109°F. This temperature
would have persisted for 35 total hours in the 6 year pericd. A one
time occurrence of 859F was recorded in 1969 (data from 1955 to 1972%)
at ithe North Omaha Station water inlet. Based upon th'- occurrence
and a 25°F AT, as a result of a thermal increase due to stretch power,
a 110°F maximum discharge temperature, which will be required, is
calculated. This temperature will occur quite infrequently in the
future under similar Missouri River flow conditions.

The once throush condenser cooling system, as designed, increawses
the temperature of the ambient river water pumped through the conden-
ser cooling system during full load operation by 20°F. Once dis-
charged, the added heat rapidly mixes with the ambient Missouri
River water and produces a thermal plume, which hugs the Nebraska
bank downstream of tne cocling water discha.ge.

The District has studied the effects of station operation on
thermal plume dimensions in excess of 5 years, in accordance with
fechnical Sperification 2.1 of Operating License No. DPR-4O. A 5

year report, consisting of a thermal plume summary, was submitted
to the Commission in July, 1978,

¥Data from the Metropolitan Utilities District water inlet (approximately
R.M. 3527) and the North Omaha Station. :
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SECTION b - T“VIRONMENTAL EFFECTS OF PLANT OPERATION Cantinued)

k.1l Non-Radiological Effects (Continued)

Thermal plume dimensions are presented in the Five Year Re-
port (Tables L.1-1 and 4.1-2), Maximum lengths and widths of plume
isotherms measured are presented on these tables. Under average
river flow conditions (35,000 cfs to 40,100 cfs), the average length
of the S5OF isotherm downstream of the station's discharge was 985
feet. The width of the 5°F isotherm under the average flow condi-
tions was 101 fiet from the shoreline. During conditions of low
river flow (16,800 cfs to 22,400 efs), the nverage length of the
5°F isotherm was approximately LL50 feet downstream of the discharge,
but the maximum width of approximately 100 feet for the 5°F iso-
therm remained similar to river width under the average flow condi-
tions.

These data indicate that the average 5°F AT thermal plume dimen-
sions, under average summer river flow conditions, when the highest
discharge temperatures are realized, are less than 50% of the pre-
dicted (AEC, 1972) width of 250 feet and length of 2000 feet, as in
tne Fort Calhoun Final Environmental Assessment. Based on our pre-
liminary estimations, the additionsl 5°F AT, resulting from 1560
thermal megawatt stretch power conditions, will result in plume
dimensions that are expected to fall within the 1972 projections.

The Fort Calhoun Staticn is not currently operating under any
limits or constraints, with respect to thermal plume dimensions.
Under federal regulations (40 CFR Parc 423), Fort Calhcun is classi-
fied as an "old unit" and is not prohibitea from the discharge of
heat. Fort Calhoun's thermal discharge to the Missouri River oper-
ates on National Pollutant Discharge Elimination System Permit No.
NE 0000418 and has its only temperature requirement a thermal maxi-
mum of 105°F, In order to operate under stretch power conditions,
an NPDES permit change will be pursued with the State of Nebraska
Department of Environmental Control (D.E.C.). The thermal maximum
must be changed to 1100F, which could be reached with a 259F AT and
a river temperature of 859F. The D.E.C. has been contacted with
respect to our intent to pursue this change. The District's permit
application requirements are not known at this time, but should be
known so.m.

Organisms suble~ced to the effects of AT are those which are
components of the condenser cooling water, which is used to cool
turbine exhaust steam. Organisms mixed with the thermal discharge
at the river interface experience the full AT and thermal maximum
for only a very short period of time, River flow (average approxi-
mately 5 feet per second) rapidly moves the discharged water and
entrained organisms downstream tc areas of reduced thermal load.
Sessile organisms, attached to rock and pile subst-ates downstream
of the plant, are exposed to the plant's thermal discharge, Due
to the rapid mixing characteristics of the Missouri River, organisms
exposed to the highest temperatures are in a small zone near the
plant (< 500 feet). Fishes in the area may also encounter the
thermal plume. The plume at no time blocks the river and allows
the fish to seek preferred temperatures in it or avoid it completely.

A
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SECTION 4 - ENVIRONMENTAL EFFECTS OF PLANT OPERATION (Continued)

4.1 Non-Radiological Fifects (Continued)

During the first 5 years of station operation, studies were
conducted on the thermal and/or mechanical effects on the biotic
communities entrained in the Fort Calhoun condenser cooling system.
The entrainment of zooplankton, paytoplankton, and macroinvertebrates
was determined to have minimal effects Phytoplankton productivity
indices (ce~bon fixation per unit chlorophyll a) T hours after cole-
lection in icated sli ht mean inhibition in the summer (9%) (Kline,
1977). The total Missouri River effect, however, was < 0.5% for
all collection periods 7 through 72 hours following collection
(Kline, 1977). When high absolute discharge temperstures (> 35¢C)
were observsd at the Fort Calhoun Station, entrainment losses for
total zooplankton ranged from 5.5% to 21,6%. Impact based on de-
layed effects ranged from < 0.1% to 0.6% losses of the total zoo-
plankton assemblage passing the plant (Rodgers, 1978). During periods
of high absolute temperatures of 32 to 37C, entrainment losses for
macroinvertebrates averaged 10.0% (Carter, 1978). Apparently, most
of the entrained biotic organisms are able to withstand higher ab-
solute temperatures, otherwise much higher mortality rates would
have been detected. An assessment of maximum entrainment losses
at the Fort Calhoun Station on the assemblage of zooplankton, phyto=-
plankton, and mac-oinvertebrates drifting past the plant was deter=-
mined to be < 0.6%, < 0.5%, and approximately 0.2%, respectively
(Rodgers, 1978), (Kline, 1977), and (Carter, 1978). Due to this
small percentage oif effect, a Facility License Change was approved
by the Commission in 1978 to eliminate these studies from the original
Technical Specification requirements,

e

; -t is expected that the increased AT (25°F) and thermal maxi-
’ mum tenperature (110°F) will not kill all the entrained zooplankton,
phytoplankton, and macroinvertebrates, due primarily to the short
term of exposure (approximately 2 to 3 minutes). The worst case
can be discussed, however, if 100% mortality is assumed. In the
summer, when the highest absolute temperatures are r>ached, river
flows average approximately 332,500 ~fs, Under these conditions,
the maximum withdrawal for ccnde -  cooling will be 802 cfs. As-
suming complete homogeneity of o._ .«isme in the Missouri River, the
maximum worst case total river mortality for each of the 3 drift
components is calculated to be 2.4%. We do not believe this minor
reduction in population size will endanger the balanced indigenous
population of fish and fauna in the vicinity of the station.

A fourth component of the entrainment studies involved the
determination of the effects of station operation on the ichthyo-
plankton community. Larval tish studies also included analysis of
species composition, ebundance, and distribution. The impact of
entrainment on game fish (including sauger-walleye and white bass)
and commercial fish (including carp, channel catfish, and flathead
catfish) was low because larvae of these species generally made up
& very low percentage of the entrained ichthyoplankton. Annually,
freshwater drum accounted for approximately 75% of the larvee that
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SECTION 4 - ENVIRONMENTAL EFFECTS OF PLANT OPERATION (Continued)

k.1 Non-Radiclogicai Effects (Continued)

were entrained, Entrainment of ichthyoplankton during peak larval
fish periods always occurred when there was heat transfer. This
prevented the separation of mechanical from thermal effects. Survival
rollowing condenser passage was nearly 30% in 1977 when discliarge
temperatures ranged from 29 to 37°C (84,2 to 98.60F). Survival of
larvae at temperatures above 30°C (86°F) was attributed to the slort
duration of exposure to absolute discharge temperatures (approxi-
mately 2 to 3 minutes).

A station operational effect of 5.3% on the larval assemblage
passing the plant has been calculated assuming 100% mortality as a
result of larval fish entrainment. Due to the fact that the circulat-
i.g water volume used will not change and no increase in the number
of larvae entrained will be experienced, the worst case (100% mortality)
estimate for increased temperature, as a r-sult o stretch power,
will not differ from the 5.3% calculated for current conditions.

*« - result of the larval fish studies conducted at the Fort
R ation and a demonstration of the maximum eff>ct of the
¥ -+ 5.3%, the Nebraska State Department of Environmental Con-
t . has allowed continued operation of the Fort Calhoun Station
¢ .ce through cooling system. In this document, the worst case as-
sumption of 100% mortality was used to calculate the effect on the
drift population passing the plant of 5.3%. This level of effect
was determined to be acceptable and we believe should continue to
be acceptable under stretch power conditions,

Otrar entrainment studies conducted at the Fort Calhoun Station,
as stated earlier, have resulted in minimal effects on the availability
and composition of the phytoplankton, zooplankton, and macroinverte-
brates in the drift of the Missouri River. These major food items
utilized by the adult fish nave apparently been available in suffi-
cient quantities and no alteration in feeding hebits (Bliss, 1978)
has been noticed in fish stomach analysis conducted since 1973,
Additional reductions due to stretch power are not expected to modify
this sivuation.

Other research conducted has used species composition and re-
lative abundance data to evaluate the status of the adult fishery,.
On the basis of data collected from 1973 through 1977, it appears
that station operation has had minimasl effects on the distribution
and relative abundance of fish populations. Other physical aspects
of the habitat and seasonal and yearly changes in flow characteristics
probably have greater influence on the adult fishes than the heated
effluent. The catch per unit effort data indicate that certain species
may be attracted to the heated effluent, while others may avoid it.
Since the stretc.. ;» er thermal plume, as discussed ‘arlier, is only
slightly larror than the plume studied since 1973, we believe that
the adult fish ropulation will not be adversely affected,
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SECTION 4 - ENVIRONMENTAL EFFECTS OF PLANT OPERATION (Continued)

4.1 don-Radiological Effects (Continued)

In addition to the entrainment and fish population studies,
periphyton and macroinvertebrate monitoring studies were also con-
ducted at the Fort Calhoun Station. Glass slide and rock basket
techniques were utilized with 3 wezk exposures to obtain samples
from thermally affected and unaffe:ted zones. Results of these
studies indicate that the station's thermal discharge influenced
the assemblages of these organisms only in the immediate vicinity
of the station's discharge. These effects were localized and rarely
statistically significant.

Biochemical reaction rates are normally accelerated by in-
creases in temperature. This was verified by higher productivity
(based upon chlorophyll a values of periphyton and biomass of
macroinvertebrates) in the immediate area of the thermal discharge,
Comparisons of productivity levels further downstream of the thermal
discharge were comparable to upstream or unaffected river conditions
indicating that the increased productivity was very localized in
the immediate discharge area.

Biomass analysis from macroinvertebrates samples was normally
greater at the most thermally affected zone, except on r~ertain occasions,
which normally occurred during the hot summer months wheu temperatures
were greater than 300C (86°F), Durinz these periods, the locations
upstream from the thermal discharge and downstream of the discharge
generally exhibited higher biomass than the location nearest to the
immediate discharge.

Being the highest temperatures (> TOF) will still be located
in the area of the immediate discharge when AT is increased, the area
where biomass may be reduced will be small, The reduction in biomass
is not believed to be of any significance due to recovery when tem-
peratures are reduced, annual repopuletion from the river and the
fact that adult fishes food habits have not been documented to have
been affected under the current zonditions.

Based upon this evaluation, it i3 the District's belief that
an increase AT of approximately 5°F will not cause asny major alter-
ation in the Missouri River biota. The total impact from an increase
in temperature as a result of stretch power will be minimal due to
t!- mixing characteristics of the submerged discharge, rapid dissipa-
tion of heat, short exposure to plume temperatures greater than 5OF
AT, and the low percentage of river water used for cooling.

¥ NOTE: All of the above analyses and conclusions conservatively
apply to a thermal power of 1500 MWth.

4,2 Radiological Effects

No adverse radiological environmental impact will result from
operation at stretch power. All releases are intended to be made
in accordance with 10 CFR Part 50, Appendix I, dose design objectives.
No significant increase in the amount of radiocactivity released to
the envircns is anticipated.



Table 4.1-1
Length of Isotherms in Feet Downstream
of the Immediate Thermal Discharge

OPPD Surface Thermal Plumes
River

7 Flow
Date Power _cfs T°F SOF LOF 3°F

High River Flow Conditions

T-25-75 8o 60,500 250 300 310 560
| 8-21-75 86 64,000 310 400 500 570
9=5-75 86 67,000 300 375 kLo 720
10-16-75 86 64,000 375 k70 810 940
| 11-b-T75 87 € "0 310 560 670 1250

12-3-75 87 5 4U00 220 315 625 1300
Average 85.3 13,167 29 413 559 90
Low River Flow Conditions

| 12-2-7h 80 18,500 2400 5000 >5500 >5500

' 2-28-17 96 16,800 L4700 >5500 >5500 >5500
3-16-77 96 22,400 870 3000 5200 >5500

2°F 19F
810 >5500
1430 >5500
2560 >5500
2870 >5500
2560 >5500
0 >5500
2247  >5500

>5500 >5500
>5500 >5500
>5500 _>5500

Average 90.7 19,233 2657 >LL50 >5400 »>5500

l Average River Flow Conditions

7-26-Th 77.5 37,000 650 1300 None >5500

8-8-7L 79 36,000 280 k4o 720 3970
9=6-Tk 79 35,000 300 630 1260 3875
10-18-74 80 36,000 Loo 1688 30k0 LkT50
9-3-76 76 46,100 250 525 600 1350
}=15-T6 35,000 375 620 1250 1750

>5500 >5500

>5500 >5500
>5500 >5500
>5500 >5500
>5500 >5500
5310 >5500
L870 >5500
>5500 _ >5500

| 5-6-76 000 k30 16% 2950 L800
: Average 53 21 33.570 gi 1637  >371k

| 103
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Table 4.1-2
Width of Isotherms in Feet Across
River from Nebraska River Bank

OPPD Surface Thermal Plumes

River
% Flow
Date Power cfs 790 SOF Low 30F 20F 1°p
High River Flow Conditions
T=-25-75 80 60,500 65 75 86 100 106 136
8-21-75 86 64,000 65 75 99 110 125 200
9=5-75 86 67,000 38 63 78 90 130 175
10-16-75 86 64,000 34 73 88 100 112 56
11-4=75 87 6k ,500 52 T4 88 108 138 162
12-3-75 67 gg,ooo 27 37 %9 68 92 125
Average 5.3 3,167 47 66 1 96 117 142
Low River Flow Conditions
12-2-Th 80 18,500 18 62 75 87 100 132
2-28-77 96 16,800 63 82 95 112 125 145
3-16-11 96 22,400 165 175 183 187 193 212
Avrrage 90.7 19,233 89 106 118 129 139 163
Average River Flow Conditicns
T=26=Th 77.5 37,000 125 161 None 200 222 235
B-8-T4 79 36,000 75 102 130 170 200 237
9=b6=7h 79 35,000 60 73 B4 104 147 172
10-18-7k 8o 36,000 31 87 100 125 137 148
=376 76 40,100 65 108 118 129 137 150
4=15-76 96 35,000 78 170 106 118 122 140
5-6=76 ») 36,000 71 16 81 8L 130 137
Average 3.21 ,870 T2 101 103 133 156 174
4971
10k

R N —— i e e e



SECYION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS
2.1 Non-Radiological Programs

Various non-radioclogical monitorirg programs have been con-
ducted by OPPD and environmental consulitaats to OPFD. These pro-
grams have monitored various media, including surface waters, ground
water, air, and land, as described irn the following subsections,

5.1.1 Surface Water Monitoring Programs

Surface water programs have included measurement ol
both physical and chemical parameters and =cological parameters.
Table 5.1-1 provides a listiug by month from January, 1974,
through December, 1975, of the monitoring programs used for
measuring physical and chemical parameters of surface waters
on or nea- the site, as well as relevant studies away from
the site. Studies in progress or completed prior to January,
1974, are also indicated. The following list describes some
of the more important programs used for measuring physical
and chemical parameters of surface waters.

Physical Parameter Monitoring

1, Fort Calnoun Continuous Temperature Measurements
in the Misscuri River (OPPD)

Upstream river ambient and discharge temperatures
at Fort Calhoun Station Unit No. 1 were continucusly
mor itored and recorded prior to 1974 and have been con-
tia -7 through the present. Measurements are currently
made from permanently emplaced thermistors upstream out
of the influence of the Unit Fo. 1 intake structure
and within the outfall tunnel prior to any mixing with
' river water. This program is part of the operatiocnal
monitoring program for the Tort Calhoun Station.

2, Fort Calhoun Surface Thermal Plume Measurement
in the Missouri River (OP?D)

i Temperatures within the top 6 inches of river

I water have been monitorel moathly over the entire ex-~
tent of the station plume from 1973 tc present. Measure-
ments are made on a standard grid, and locations in
the river were established using optical range finders
and river mile markers along the banks. This program
is part of the operational monitoring program for the
station. Its continuation is not deemed necessary due
to the extensive data base generated during the past
years. See Section 4 for thermal impact assessment

of stretch power.

3. Fort Calhoun Monthly Triple-Depth Temperature
Measurements in the Missouri River (OPPD)

Temperatures are measured at the surface, at half
the total depth, and near the river tottom, on a standard
105 497 24
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Table 5,1-1

Physical and Chemical Parameters Measured in the

Missouri River and AdJacent Bodies of Water

. Calhoun Continuous Temperature Measurements
wPPD)

Port Calhoun Thermal Plume Measurements (OPPD)

Port Calhoun Monthly Triple Depth Measurements
(OPPD)

Port Calhoun Radiocactive Waste Disposai Systea &
Steam Generator Blowdown Chemical Discharge (OPPD)

Port Calhoun Missouri River Water Quality
Sampling (OPPD)
Port Calhoun River Water Chemical Analvsis taken

Upstream & Downstream of Lagoon & Sanitacy Waste
Dizcharges (OPPD)

Port Calhoun Aerial Infrared Surface Scans
(OPPD/TI)

Fort Calhoun Thermal & Flow Measurements (GHDR)

Fort Calhoun Comparative Water Quality Studies in
the Missouri River, La eral Slough, & Long Creek
(CYDK)

Fort Calhoun Water Quality Measurements in Lateral
Slough & Long Creek (GHDR)

George Neal Station Water Quality & Thermal Pluss
Measurements (Hey & Baldwin)

Port Calhoun & Cooper Station Preoperational
Water Chemistry & Temperature Measurements
(Dept. of Env. Control, State of Nebrask:)

DeSoto Lake Temperature & Water Chemistry
Measureaments (Hugyins)

Missouri kiver Water Ouality (EPA)

Missouri River, Snyder Bend Lake & DeSoto lare
Weter Chemistry (Dillon & Hansen)

Cooper Station Tempersture & Water Chemistry
Neasurements (Pio-Test)

PRIOR TO
JAN 1974
JAN 1974

' 4
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SECTION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAME
Continued

5.1 Non-Radiological Programs (Continued)
5.1.1 Surface Water fonitoring Programs (Ccntinued)

3. Fort Calhoun Monthly Triple-Depth Temperature
Measurements in the Mig-ouri River (OPPD) (Continued)

grid. Locations were established using ar optical
range finder and river mile markers, This program
ig part of the operational monitoring program at the
station and is not exjected t» continue due to the
adequate data base already established.

4, Fort Calhoun Radiocactive Waste Disposal System
and Steam Generator Blowdown Chemical Discharge
Monitoring (OPPD)

All radioactive batch discharges and 3 steanm
generator blowdown samples per week are chemically
analyzed. Analyses are used in conjunction with
steam generator blowdown rates, monitor tank release
rates, and circulatin: water flows to calculate con-
centrations of chemical const!tuents in the circulat-
ing water discharge. Analyses for iron, copper, nickel,
and chromium were performed .ccording to Technical
Specification requirements This program is part of
the operational monitoring program for the statica.

p Fort Talhoun Missouri River Water Quality Sampling
(OPPD)

Samples for water quality were pumped from the
Missouri River into glass carboys by integrated sampling
at each of the sites designated in Figure 5.1-1. This
water is thoroughly mixed and 2 l-liter aliquots re=-
moved for physical and chemical analyses, Such sampling
proceedcd on a bi-weekly basis in 1972 (June through
October) and 1973 (March through October), Sampling
frequency increased to weekly in 1974 (March through
October) and continued April, 1975, through 1977.

The following parameters were measured: water tempei-
ature, dissolved oxygen, biochemical oxygen demand,
turbidity, ammonis nitrogen, nitrite nitrogen, nitrate
nitrogen, organic phosphate, and inorganic phosphate.
This program was part of the operational monitoring
program for Unit No. 1.

6. TFort Calhoun River Water Chemical Analyses Taken
Upstream and Dovnstream of the Isguon and Sani-
tary Waste Discliarges in the Missouri River (OPPD)

River water samples were collected and chemically
analyzed once per week, upstresm of the cooling water

. -
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FORT CALMOUN STATION Pumped Water and Rock Basket Sampling
§ L Stations on the Missouri River in the
= Vieinity of Fort Calhoun Station




8 ION - ENVIRQQ&E!EA& §§A§UREMENT AND MONITORING PROGRAMS
QContinuod5

5.1 Non-Radiological Programs (Continued)
5.1.1 Surface Water Monitoring Programs (Continued)

6. Fort Calhoun River Water Chemical Analyses Taken
Upstream and Downstream of the Lagoon and Sani-
tary Waste Discharges in the Missouri River (oPPD)

intake and 75 feet downstream o’ the lagoon and sani-
tary waste discharge, This analysis includes pH, alka-
linity, methyl orange 21:z'inity with phenclpthalein,
tusbidity (Klett Units), oil, total dissolved solids,
dissolved oxygen, biochemical oxygen demand, and total
coliform bacteria. This program was part of the opera-
tional monitoring program for the station, but was
suspended, for the sanitary lagoons, when permanent
zero discharge retention basins were installed. The
program was suspended for chemical lagoons pursuant

to a Technical Specification change in January, 1978.

Te Fort Calhoun Aerial Infrared Surface Scans of
the Missouri River (OPPD/TI)

Two aerial infrared scans were made in January
and February, 1975, by Texas Instruments to characterize
the surface thermal plume at times when ice on the river
prevented access by buats. This program is part of
the operational monitoring program for the station
and will continue as needed.

8, Fort Calhoun Thermal and Flow Measurement in the
Missouri River (GHDR)

In order to obtain river velocity and temperature
within the plume, 2 sampling programs were conducted
to examine the flow field on the Fort Calhoun Station
discharge. In 1 program, recordings were made at 1
foot intervals to a depth of 10 feet on a gric pattern.
In the .her program, measurements were made at 2 depths,
2 feet from the surface and 2 feet from the bottom,
on a grid pattern more extensive than that used for
the 197k measurements.

9. Fort Calhoun Comparative Water Quality Studies
in the Missouri River, Lateral Sloughs, and Long
Creea (3HDR)

Water samples were collected in 1975 from the
river, between the thermal discharge and the chemical
lagoon outfall on February -~ and from the Long Creek
and the south slough on May 5. These samples were
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SECTION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS
zContinuedi

5.1 Non-Radiologi~al Programs (Continued)

5.1.1

Surfece Water Monitoring Programs (Continued)

9. Fort Calhoun Comparative Water Quality Studies
in the Missouri River, Lateral Sloughs, and Long
Creek (GHDR) (Continued)

analyzed by Nebraska esting Labs for the following
constituents: .arbonate alkalinity, ammonia nitrogen,
nitrite nitrogen, nitrate nitrogen, chloride, sulfate,
Jardness, suspended solids, dissolved solids, phosphate
as P, biochemical oxyger demand, sodium, mercury, total
coliform bacteria, fecal coliform bacteria, and pH.
Samples were also taken at all 3 locations in July and
October, 1975.

10. Fort Calhoun Water Quality Measurements in Lateral
Sloughs and Long Creek (GHDR)

Measurements of temperature, pH, dissolved oxygen
(p0), and conductivity were made at 350 and 1000 feet
from the mouth of Long Creek and in the sloughs up-
stream and downstream from the existing plant, Water
quality measurements were taken concurrentlv with the
biological sampling begimning in April, 1Y.>, (except
DO which was begun in June, 1975). The measurement
program with monthly samples in the slough and bi-
veekly samples in Long Creek were continued through
November, 1975.

11. Fort Calhoun and Cooper Station Preoperational
Water Chemistry and Temperature Measurements in
the Missouri River (Department of Environmental
Control, State of Nebraska)

Temperature measurements were taken at 6 points
on transects across the Missouri River in July, September,
and November, 1970, and April, 1971. The stations were
lncated at the following river mile locations:

Station Fort Calhoun Cooper
1 645.9 532.6
2 645,55 532:1
3 6L0.0 528.6
L 6L1.4 527.0
b} 637.0 523.2
6 633.7 519.7
A1 £t
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SECTION 5 - EFFLUENT UNVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

Continued)

5.1 Non-Radiological Programs (Continued)

5:2.1

Surface Water Monitoring Programs (Continued)

11. Fort Calhoun and Cooper Station Freoperationcl
Water Chemistry and Temperature Measurements in
the .issouri River (Department of Environmental
Control, State of Nebraska) (Continued)

Station 1, at Fort Calhoun Station, was located
immediately upstream from the power plant effluent,
and at Ccoper Station, was located at the north boundary
of the piant. Recordings were made al. the surface
and at 5-foot depth intervals.

Water analyses were made at Fort Calhoun Station
and Cooper Station in July, September, and November,
1970, and April, 1971. Dissolved oxygen was measured
at all locations where temperature was measured. The
other anelyses were made u{ samples taken et Stations
1, 2, 4, and 6 for Fort Calhoun Station and Stations
1, 2, 3, and 6 for Cooper Station. The parameters
analyzed were calcium carbonate, hardness, calcium,
magnesium, sodium, conductivity, total dissolved sclids,
sodium absorption ratio, pctassium, sulfate, turbi 'ity,
carbonate alkalinity, pH, chloride, nitrate nitrogen,
and total phosphate.

Ecological Parameter Mor.itoring

Table 5.1-2 provides a listing of ecological monitor-

ing prograus of surface waters conducted through 1975. The
following list summsarizes important programs.

1. Fort Calhoun Fish Impingement Monitoring Program
(OPPW)

Impingement studies have been conducted at Fort
Calhoun Station from May, 1973, to the oresent. ©Sam-
ples were taken daily at noon and midnight, plus or
minus 2 hours, from May through October and at noon,
plus or minus 2 hours, during November through April.
Only 1 of the 6 screens was sampled during each sam-
pling period, but all are sampled on a rotational basis.
For the first 20 minutes, the screen being sampled
was cleaned. All impinged organisms were then collected
for the next 60 minutes and identified, measured for
length, and recorded as alive or dead.

.
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Table 5.1-2
Aquatic Ecological Background Field Studies
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SECT ~ EFFLUENT RON ) AND MONITORING PROGRAMS
Contin
5.1 Non-Radiological Programs (Continued)

5.1.1 Surface Water Monitoring Programs (Continued)
2, Fort Calhoun Fish Impingement Study (GHDR)

Beginning in September, 1974, an impingement study
was begun to assess the diurnal variability in fish
impingement rate. Samp.ing was conducted once in September
and 3 times in November, 197L. Sampling in 1975 was
conducted once in January, February, and April and twice
monthly in May ani June. OSamples were taken twice
monthly July through December. The procedure used
was to collect all the organisms impinged on each of
the 6 screens every time the screens moved over a 2k~
hour period. All the organisms coliected were identi-
fied, weighed, and measured. During all or part of
the sampling periods in January, February, May, and
December, the screens were running continucvsly and
sampling was conducted for 15-minute intervals -very
45 or 75 minutes.

The plant was not generating power from February
through April and 2 of the screens were not operating
due to maintenance work on them during the February
and April sampling periods.

3. Fort Calhoua Missouri River Reactor Shutdown
Monitoring (OPPD)

On February T, 1975, the Fort Calhoun Station
was taker out of service until May 9, 1975. The plant
was operating at TS5 percent power and decreased power
by T percent per hour during shutdown, 7The discharge
area was visually monitored for aquatic organisms at
255, 285, and 330 feet downstream from the screenhouse
by OPPD personnel for 1 hour at the beginning of shut-
down and then for 1/2-hour intervals each hour until
shutdown was completed.

4, Fort Calhoun Missouri River Monitoring Program
(Bio=Test)

Sampling of adult fish at Fort Calhoun Station
began in 1973 (October and November) and is continuing
with sa.; les taken once monthly May through November
by means o1 electroshocking. Sampling locations are
transects parallel to the bank, 1 on each side of the
river and 1 in the main channel, above and below the
plant for = total of 6 stations (see Figure 5.1-2).
The electroshocking catch is summed along the whole
transect for each sample.

13
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SECTION ~ EFPFLUENT ENVIRONMENTAL MEASUTEMENT AND MONITORING PROGR/.E
(Continued)

5.1 Non-Radiclogical Programs (Continued)

$.1.1

L-~- P ———

Surface Water Monitoring Programs (Continued)

4, Fort Calhoun Missouri River Monitoring Program
(Bio=-Test) (Continued)

Fish larvae collections were made in the river
twice xonthly in the spring ana summer of 1974 (April
through July, by Bio-Test. Duplicate samples were
taken at T locetions in the river in May and June:
near the intake, at mid-river, and at the Iowa side
at the level of the intake, at the discharge outfall,
and at 3 locations on a transect acrczs the river
from 0.5 to 3.0 miles downstream from the discharge
where the 1 degree C isctherm was measured (see Figure
5.1=3). Larval collections were discontinued at the
downstream mid-river location in July. Samples were
placed in 5 gallon containers and immediately returne”?
to the laboratory at the site for separation into li.e-
dead fractions.

In 1975 through the present, sampling for fish
larvee was conducted during the period of larval drift
(May through July). Sampling locatic s, methods, and
statistical aualyses were the same az = the 19TL study,
with few exceptions.

Duplicate samples of drifting macroinvertebrates
were collected beginning with 1 collecticu in October,
1973, and continuing twice monthly from November, 1373,
on for the operational monitorine, These collections
are made adjacent to the intake and discharge of the
station (see Figure 5,1-4) using a flow-metered conical
plankton net. Sample volumes average 1900 cubic feet.
Immediately after collection, live and Jdead organisms
are separated and preserved for laler identification
and enumeration. Fercent differential mortality was
determined. This program was part of the station's
operational monitoring program and was terminated in
January, 1978, pursuant to a Technical Specification
cmﬂe .

Duplicate zooplankton samples (n>t simultaneous)
wer2 collected with an Icanberry rilter pump system
at the intake and discharge of Fort Calhoun Station
year-round, monthly sampling beginning in October,
1973, Samples, averaging 10.6 cubic feet, were filtered
through a screen and live samples, maintained at up-
stream ambient water temperature, were examined 0.3,
4, and 2k hours after collection for evidence of motility.
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SECTION 5 - EFFLUENT EM/IRONMENTAL MEASUREMENT AND MONITORING PROGRAMS
Continued

5.1 Non-Radiological Programs (Continued)

2.1.1

Sarface Vater Monitoring Programs (Continued)

4. Fort Calhoui Missouri River Monitoring Progzraa
(Bio-Test) (Continued)

Perceat differential immotility and mortality were
determined. Zooplankton were preserved at the con-
clusion of each survival analysis for later identi-
fication and counting. This program was part of the
station operational monitoring program and continued
until January, 1978, when it was terminated Dursuant
to a Technical Specificntion change.

Phytoplankton samples were collected by Bio-~
Test twice monthly year-round beginning in October,
1973, at the intake and discharge of Fort Calhoun
Station. Duplicate composite water samples, 6.3
gallons each, were sampled from each location using
a l.6-gallon K-mmerer bottle. Each composite sample
was maintained at ambient river temperature in trans-
lucent carboys during incubation in diurnally con-
trolled light-dark growth chambers. Carbon fixation
rates, chleroplyll a, and ATP concentrations were
measured at T, 2k, 18, and 72 hours after sample
collection from the intake and discharge. Phyto-
plankton abundance and species composition were
determined fur the incubated samples at 7 and 72
hours after ccllection., GSamples were collected
during station operation with no temperature differen-
tial to decermine mechanical effects. This was part
of the Unit No. 1 operational monitoring program and
was terminated pursuant to a Technical Specification
change in January, 1978,

5. Fort Calhoun Long Creek and Slough Populations
(GHDR)

Fish were gill-netted in Long Creek once in April
and twice monthly in May and June, 1975, and once in
the north and south sloughs in June, 1975. Sampling
was done twice monthly in Long Creek and monthly in
the sloughs from July through November,

Fish were seined in Long Creek at the Chicago
and Northwestern Railroad crossing in May and June,
1975, aud adjacent to the bluffs in June, 1975. This
program was continued monthly at both locations from
July through November, 1975.
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SECTION S5 - EFFLUENT ENVIRONMENTAL MEASUREMEWT AND MONITORING PROGRAMS
(Continued)

5.1 Non-Radiological Programs (Continued)
5.1.1 Surface Water Monitoring Programs (Comtinued)

6. Fort Calhoun Missouri River Monitoring (OPPD)

Fish larvae were collected in the Missouri River
on 27 sampling dates between May 8 and August 23, 1974.
Four stations at 35, 150, 300, and 450 feet from the
Nebraska bank were sampled on a transect across the
river .t river mile 646 (0.2 mile upstream of Fort
Calhcun Station). Subsurface samples were collected
using a 30-inch diemeter net 70 inches long with
526-micron aperture mesh net. The net was connected
to eu ll-inch diameter S5-gallon plastic bucket and
had a flowmeter mounted in the mouth,

Larval fish and eggs were collected in June, 1975,
from the discharge of Fort Calhoun Station Unit No. 1,
using the same net described immediately above. The
net anchored by a 10-pound weight tied to the briule,
was lowered into the discharge area on approximately
10 feet of line, The sampling duration varied with
larval densities, but was approximately 3 minutes.
Larvae and eggs were separated from detritus and divided
intc live, dead, and viable categories. Specimens
were then watched for 2 hours, and the normal eggs
and living larvae were placed into 1 gallon jars with
an air pump to aerate and circulate the water and eggs.
Fish were kept in the gallon jars and fed a commercial
fish fry food, After the first group of fish eggs
died from fungus, a drop of methylene blue was added
to later collection Jars to inhibit such infestations.
Fish and hatching eggs were kept in the 1 gallon jars
for 2 weeks, after which they were transferred to a
20-gallon community aquarium and fed a combination
of zooplankton and commercial brine shrimp.

Periphyton were collected from the rock baskets.
The organisms retained by the 0.4S5-micron sieve were
weighed and tested for caloric content, protein con-
tent, respiration, and photosynthetic activity. 1In
addi*ion, the samples were analyzed for chlorophyll a
and b. Representative -amples were preserved and
stored. This program is terminated pursuant to a
Technical Specificatica change.

The thermal plume produced by the Fort Calhoun
Nuclear Power Plant influerces the periphyton popula-
tion downstream from the discharge. Pigment analyses
vere performed on populations obtained from unaffected
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SECTILN 5 - EFFLUENT ENVIROWMENTAL MEASUREMENT AND MONITORING PROGIAMS
zContixued

5.1 Non-Radiological Programs (Continued)

5.1.1 Surface Water Monitoring Programs (Continued)

6. Fort Calhoun Missouri River Monitoring (OPPD)
{Continued)

and thermally exposed artificial substrates to deter-
mine total smounts and proportions of chlorophylls

a, b, ¢, phaeophytin a, and carotenoids. This study
was undertaken to test the feasibility of using pig-
ment analysis as an indicator of thermal impact on
periphyton populations.

Te Fort Calhoun Missouri River Monitoring (Hergen-
rader)

Larval fish were sampled in the **issouri River
near }ort Calhoun Station April throv. July, 1974,
and 1975 and 1976. Simultaneous duplicate samples
were collected both day and night at bi-weekly in-
tervals using 1.6-foot diameter flow metered nets
towei 3 feet below the water surface. Stations sam-
ple. were the same as ithose in the Bio-Test fish lar-
vae entrainment sampling program conducted at Fort
Calhoun Station. In the 1975 samples, larvae were
separated into live and dead fractions, and live lar-
vae were held at ambient river temperature to be ob-
served for delayed effects. The 1976 samples received
the same treatment. Specimens were preserved for
taxonomic identification and enumeration.

8. Fort Calhoun Physiological Studi:»s (OPPD)

Aufwuchs samples have been collected at Fort
Calhoun since 1972 utilizing rock baskev samplers,
each containing several concrete bricks with a sur-
face area of 326 plus or minus 10 square inches, The
baskets were placed at 5 shore stations on both sides
of the river located at river miles 646,.0, 645,6, 6LL.8,
641.4, and 640.2 (see Figure 5.1-6). They were sampled
every 2 to L weeks r'rom March thrcugh October of each
year. The rock surfaces were picked and scraped for
organisms, Each sample was washed with filtered river
water and then filtered through 9€5, 165, and 0,45~
micron mesh aperture sieves. Biomass, respiration,
caloric measurements were performed on aliquots of
those organisms retained by each sieve. Representative
specimens and aliquots were preserved for future refurence.
This program was part of the station operational monitor-
ing program and was terminated pursuant to a Technical
Specification change in January, 1978,

&1
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SECTION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMO
(Continued)

5.1 Non-Radiological Progra=s (Continued)
5.1.1 Surface Water Monitoring Programs (Continued)

9. Fort Calhoun Taxonomic Studies (NG&P)

Preoperational rock tasket aufwuchs samples were
co.le~ted at 6 stations near Fort Calhoun Station in
1970 and 1971. Five stat.ons were on the Nebraska
side of the river and 1 on the Iowa side (see Figure
5.1-6) at river miles 646.1, 645.9, 645.8, 6L5.6,
6L4. 4, and 643.8. Rock baskets of crushed limestone
wvere suspended at a depth or L feet from the downstream
side of pilings for approximately 21 days for each
sampling period (May, July, September, and October).
The rockc were then cleaned of all organisms, and the
washed material was poured through a U, 5, Standard
#4L0 mesh screen sieve, The organisms retained were
preserved for identification, counting, and deter-
mination of wet and dry weight.

10. Fort Calhoun Missouri River Transects (OPPD)

Zooplankton were sampled by pumped water samples
collected weekly from March through October since 1972
from 3 points on transects across the river near Fort
Calhoun Station (see Figure 5.1-1) at the same river
mile locations used for rock baskets. A l-gallon depth-
integrated whele water sample was taken at each of the
3 transect stations and the samples filtered through
965, 164, and 0.45-micron sieves. Biomass, respira-
tory, and caloric measurements were determined for
subsamples of the 3 filtrate fractions. Subsamples
were preserved for future reference. GSamples were
collected and processed on the same scheduie for an
edditional 5 years.

Phytoplankton were collected in a similar manner
to tue OPPD zooplankton campling methods. Phytoplankton
ranging in size from 165 to 0,45 microns were weighed
and tested for caloric content, respiration, and photo-
synthetic activity. In addition, the samples were
analyzed for chlorophyll a and b and protein content.
Representative aliquots were preserved and stored (cata-
logued). Samples were collected and processed as in
1975 for an additional 5 years.

11. Fort Calhoun Missouri River Sampling (NG&P)

Periphyton samples were collected in the Missouri
River from Jwie to July, August to September, and in
November, 1970, and in May, July, September, and November,
1971, near Fort Calhoun. Duplicate glass slides were 12{}7
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SECTTON 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS |
(Continued)

|
! 5.1 Non-Radiological Programs (Continued'

5.1.1 Surfece Water Monitoring Programs (Continued)

|

:

i 11. Fort Calhoun Missouri River Sampling (NG&P) |
i (Continued)

I suspended 3 inches under the water surface by bouyant

slide holders attacheu to the downstream side of

pilings at 6 stations (see Figure 5.1-6). One series |
of the duplicate slides was analyzed for chlorophyll |
pigments and the other preserved for identification
and enumeration,

P —

12, Larval Fish Recruitment Study (OPPD) |

The origins of larvae found in the drift had not
b2en documented, and information sLuwing larvae spawned
at locatiouns other than urstream of the Fort Calhoun
Station was not available before commencement of the
recruitment study. Caiculations of the percent cf the
larvae in the drift removed by the plant could be
partially mitigated by demonstrating that larvae are
recruited to the drift downstream of the Fort Calhoun
Station. In 1978, & utilities, sampling a 400 mile
stretch of the Missouri River (river mile 808 to river
mile 411) beth upstream and downstream of the Fort
Calhoun Station on 7 transects, determined larval fish
concentrations. Boat towed .75 meter diameter plankton
nets were used to s.mple the drift. Calculations of
the number of larvae passing each transect were sub-

‘ Jected to statistical evaluation. Increases in the
number from 1 transect to the next would demonstrate
recruitment to the drift. This study will continue
in 1979.

NI Ra——

13. Backwater Larval Fish Cillection Program (OPPD)

-

|

\

!

‘ Larval fish spawned and raised in local backwater

3 areas (adjacent areas connected to the river, but not |

) receiving full river flow) may be in part responsible 1

‘ for svpporting the standing crop of adult fishes in

the vicinity of Fort Calhoun Station. Investigations

into the production ¢f backwater zones were conducted

in 1977 and 1978. Various larval fish collection

techniques were utilized to sample the backwater habitats

during the spawning season (April-August). Simi.ar |

studies will take place in 1979. i
1
|
|
l
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SECTION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS
(Continued)

5.1 Nen-Radiological Programs (Continued)

2.1.2 Ground Water Monitoring Programs

Ground water contours were determined as discussed in
i Section 2.7. This prcgram is not on-going.

: 2:.1.3 |Meteorological Monitoring Programs
|

i The meteorological on-site data acquisition program
| was begun in June, 1967, by Omaha Public Power District at
' the Fort Calhoun Station site. Initially, a c.imatological
| station was instrumented with standard-tyve Weather DSureau
quality instruments for recording temperature (thermograph),
relative humidity (hygrothermograph), precipitation (rain
gauge), barometric pressure (barograph), and wind. The wind f
system, a Meteorology Research, Inc. (MRI) mechanical weather 1
station (MWS), was installed atop a 40-foot fold-over tower
at a location adjacent to the Missouri River and slightly
south-southeast of the reactor centerline. This
tower was operable, producing valid data, until June, 1977.
In addition, a hilltop station for recording temperature was
instrumented during September, 1968. The hilltop thermograph
was the same model as that installed at the climatological
) station and was located on a 310-foot hill about 1 mile scuth-
‘ west of the reactor. The 310-foot elevation difference bet-
) ween the 2 temperature sensors provided interim vert.cal tem-
i perature gradient measurements, The technique of selection
:
.
|

of the temperature differences (delta T) which are represent-

ative of the various Pasquill-Turner Stability Classes was

based on the various temperature gradient parsmeters developed

at NRTS. Table 5.1-3 presents a list of the above instruments
; including the description, specifications, and installation |
levels of each sensor. |

, During 1970, a Rohn 160-foot guyed weather tower was

installe¢d on the Fort Calhoun Station plant site which operated,

producing valid data, until June, 1977. The weather tower

! was located more than 1/2-mile northwest of the reactor build- |

ing. It was located upwind of the prevailing winds over the |

reactor in order to more accurately measure the winds prior l

to their passage over the reactor complex towards the great- 1

est concentrations of population in the area., The weather ,

tower was originally instrmiz-nted with 3 aspirated temperature 1

i sensors: 1 at au elevation of approximately 32.8 feet above l

| vhe plant ventilation discharge duct at 117 fect above ground

level (AGL), 1 at approximately 32.8 feet Lelow the duct cut- |
|
1

let, and the third at approximately 6.6 feet AGL. An MRI
"vectorvane" wind system was mounted near 115 feet AGL, the
above-duct outlet elevation. See Table 5.1-4 for a list of
the above sensors which includes the descripiion, specifica-
tions, and installation levels of each. The metecrological
sensors listed in Table 5.1-3 were continued for backup.
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Table 5.1-3
Fort Calhoun On-Site Meteorological Measurement Program
(Initial Instrumentation and Recording System)

L2t

CLIMATOLOGICAL STATION - FOLD~OVER 40-FOOT TOWEE AND HILLTOP STATION
METEOROLOGICAL " INSTRUMENT SENSOR LEVEL-
INSTHRUMENT PR~ - MODEL (feet)! PRGN GPRCIRIERIION
Wind direction, speed and Meteorology MWs 1071 -6 Direction
tq»:untuu :lechuniccl Research, Inc. Starting threshold: -9.75 mph
i o Delay distance: 4 feet (50 percent
recovery)
Damping ratio: 0.5-0.6
Range: O degrees -3€C degrees ' 1 percent
of full scale (accuracy)
Speed
Sthrting threshold: «<i(.7% m_h
Qesponse distance: 18 fec* (63 percent
recovery)
Flow cocfficient: 7.9 ft/rev.
Accura~y: $2 percent
Temperat we: ¥ 3 degrees F
Temperature Bendix Corporation w6 5.7 Bimetal strip, accuracy: ! 2 degrees F
(Thermograph) Calibrated range: -35 to 4110 degrees F
5.7 Bimetal :‘rip, accuracy: ! 2 degrees F
Hilltop Calibrated range: -3% to +110 degrees F
310.0
Relative Humidity Belfort Instrument 5~594 $.7 Ban)o spread human hair, accuracy: t 4 per-
(Hygrothermograph) Company cent
Calibra ed rang:« - 0-100 percent
Bimetal strip, accuracy: + 2 degrees F
Calibrated range: 0-110 degrees F
Precipitation Rejtfort Instrument 5-780 3.3 Weighing gauge, accuracy: * 1 percent
(Rain gauge) Company Calibrated range: 0-12 in. water
Barometsic Pressure Belfort Instrument 5~800A 4.7 Bellows, accuracy: ! 0.3 miliibars
(Baroweter) Company Calibrated range: 28.5 - 31.0 in. mercury
4=
O 1
fsnacd All levels are elevations above ground level (AGL).
—
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Table 5.1~k
Fort Calhoun On-Site Meteorological Measurement Program
(Instrumentation aand Recording System)

ROMN GUYED 160-FOOT WEATHER TOWER
-
METEOROLOGICAL INSTRUMENT SENSOR LEVEL-
INSTRUMENT MARUFACTURER WODEL l'ect)' SENSOR SPECIFICATIONS
Wind speed and direction Meteorology 1053 Mark 111 115 Pirection
% -
l::;;w::a: g :c;;:cal Research, Inc. "Vectorvane Starting threshold: 0.75 mph
3 : Delzy distance: 3 feet (50 percent
respectively) .
- ery)
Dampince ratio: .. °
Range: azimuth 0-540 degrees ' 1 percent
(accuracy)
elevation -60 degrees to +60 de-
grees + 2 percent
R‘; (accuracy)
@ Speed
Startiug threshold: 0.75 mph
Pesponse distance: 3 feet (63 percert
recovery)
Range: 0-100 mph * 0.2 mph or 1 percent
{whichever is greater)
Temperature Meteorology YSI Thermilinear 84.2 Thermistor accuracy: ! 0.15 degrees C
Research, Inc. No. 44203 Calibrated range: -3I0 to S0 degrees C
Beckman Whitley Aspirated Shield
Delta Temperature Meteorology ¥S1 Thermilinear 6.56 Thermistor accuracy: ¥ 0.15 degrees C
(Ti « ™) Rescarch, Inc. No. 1001 147.5 Calibrated r-«- .. =30 to S0 degrees C
Beckman Whitl. K Aspirated Shield
Copper/corstantan, accuracy ! 0.1 degrees C
Threshold 0.1 percent range: 0-100 MV
Celibrated range: ~1.5 to 3.5 deqrees ¥
Recorders Leeds & 610XL Multipoint Reactor Bldg.
Northrup

‘ALl levels are . 'evations above ground level (AGL).
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SECTION 5 - EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITOTING PROGRAMD

{Continued)

5.1 Non-Radiological Programs (Continued)

5.1.3 Meteorological Monitoring Progren Continued)

Due to the limited amount of data which was being re-
covered, Omaha Public Power District began an update and an
improvement program of the instrumentation system on the Rohn
160-foot weather tower in late 1973. In January, 197k, the
updated system became operational and in full compliance
with the Regulatory Guide 1.23. In Table 5.1-5 is shown the
updated weather tower system with instruments and sensors
listed with specifications and mounted elevations of each.
The meteorological parameters sensed on the 160-foot Rohn
tower were transmitted to a remote recording system which
has hard copy strip charts and is located in tte control
room. In addition, all parameters from the weither tower
wvere stored digitally through a data logger c. dises for com-
puter processingz to hourly average values which, in turn,
were hard copied to hourly data logs.

In 1976, a 110 meter weather tower was installed and
became operable. The tower is currently equipped with wind
direction, wind speed, ambient temperature, delta tempe.ature,
and sigma azimuth meteorological instrumentation located at
various levels. Table 5.1-6 provides a listing of metecrological
instruments located on the 110 meter tower giving manufacturer,
model number, sensor elevation, quantity, and important cen-
sor gpecifications, Figure 5.1-7 shows the location of the
tower, along with former locations cf the mechanical tower
and Rohn tower discussed above.

5.1.4 Land Momitoring Programs

Non-radiological lana monitoring programs consist
primarily of Fort Calhoun Stat on Unit No. 1 and No. 2 pre-
operational surveys of geologic 'l characteristics of the
site, seismological investigaticis, land use and demographic
surveys, and surveys of terrestri:l ecology. The results of
these programs are discussed in Se-~tion 2. With the exception
of some population surveys required to implement 10 CFR 50,
Appendix I, these programs are not o '-going.

2.2 Radiological Monitoring Programs

Radiclogical environmental monitoring programs are designed
to provide data concerning the types and amount of radicactivity
present in the environment of the Fort Calhoun Station before and
during operation. The preoperational program was desi.med to assess
environmental conditions before arrival of fuel and is de~cribed in
Section 2.10.2 of the Unit No., 1 FSAR. The operational monitoring
program is intended to monitor any changes in environmental conditions
due to plant operation, It is not expected that any change in the

1 2
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Fort Cal.aoun 110 Meter Tower Instruments

Instrument Instrument
| Meteorclogical Instrument Manufacturer Model Sensor Elevation (ft) _Quantity Sensor Specifications
Wind Direction Climatronics rhée 1365.9 (at 110M) 1 Azimuth 0-540°
1152.6 (at L45M) 1 Starting Threshold 0.9 mph
1037.8 (at 10M) 2 Accuracy + 50

Damping Ratio 0.6
Delay Distance L ft

Wind Speed Climatronics FL60 1365.9 (at 110M) 1 Speed Range 0-100 mph
1152.6 (at 45M) 1 Starting Threshold 0.9 mph
1037.8 (at 10M) 2 Accuracy + 0.5 mph
Response Distance 8 ft
,: Ambient Temperature Climatronics TS-10 1037.8 (at 10M) 3 Range -50°C to +50°F
o Accuracy + 0.10°C
W
¥ Delta Temperature Climatronics ¥YSI-703 1037.8 - 1365.9 3 Range -59C tc *+15°C
(at 110M - 10M) Accuracy # 0..°C
Sigma Azimuth Climatronics Special 1365.9 (at 110M) 1 Azimuth 0-540°
1037.8 (at 10M) 2 Starting Threshold 0.9 mpk

Accuracy + 5°
Dam>ing Ratio 0.6
Delay Distance k4 ft

e e e T e o -
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Meteorological Tower Locations
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SECTION 5 -~ EFFLUENT ENVIRONMENTAL MEASUREMENT AND MONITORING PROGHAMS
(Continued)

5.2 Raediological Monitoring Programs (Continued)

e. vironmental operational monitoring program will be required as a
resu.. of stretching power at the station.

Section 3.11 of the Fert Calhoun Station Technical Specifica-
tions provides a schedule of environmental samples routinely taken
and evaluated for radioactivity content., This schedule provides
sample type, collection frequency, analysis frequency, and number
of samples. Sensitivity requirements and sensitivity of the analysis
is provided by Tables 3-10 and 3-11, respectively, of the Technical
Specifications. Figure 2.10-1 of the Unit No. 1 FSAR depicts loca-
tions from which samples are taken.

In addition to environmental monitoring, all liquid and gaseous
discharges are analyzed prior to release and are continuously moni-
tored during release. The amount of radiocactivity released is docu-
mented as a standard plant operating procedure and is reported routinely
in the Fort Calhoun Station Semi-Annual Report. In-plant radiological
monitoring and radwaste handling is currently being evaluated by the
Commission in connection with assessment of station compliance with
10 CFR 50, Appendix I.
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SECTION & - ENVIRONMENTAL EFFECTS OF ACCIDENTS

6

1

Rediological Consequences Study of a Fuel Handling Accident
in the Spent Fuel Pool

6.1.1 Physical Model

The possibility of a fuel hardling accident is remcte
because of the many administrative controls and physical limi-
tations imposed on the Juel handling operations.

Should a f.el assembly be dropped or otherwise damaged
during handling, radioective release could occur in either the
containemnt or the auxiliary building. The ventilation exhaust
air from both of these areas is monitored before release to the
atmosphere.

The potential radiological consequences resulting from
the occurrence of a postulated fuel handling accident in the
spent fuel pool have been analyzed using assumptions and para-
meters that are consistent with Regulatory Guide 1.25 recom-
mendations. A description of the mathematical model utilized
in the dnse calculations is included.

6.1.2 Assumptions and Conditions

The calculational methods and assumptions described in
Regulatory Guide 1.25 were assumed as: (1) the values for
maximum fuel rod pressurization, (2) peak linear power density
for the highest power assembly discharged, (3) maximum center-
line operating fuel temperature for the assembly in item (2)
above, and (4) average burnup for the peak assembly above are
assumed less than the corresponding values in Regulatory Guide
1.8%;

An evaluation of the failure of all fuel rods in a fuel
rod assembly (176 fuel rods) was not performed since this evnlu-
ation is performed only to demonstrate the capabilities of the
fuel handling building ventilation system.

6.1.3 Mathematical Models Used

1. Inhalation Thyroid Dose

The inhalation dose to the thyroid due to iodine
can be determined by use of the following equation in
accordance with Regulatory Guide 1.25:

D« FgIFPB §Xégzgnc1-“)
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Table 6.1-1
Parameters Used in Evaluating the Radioclogical
Consequences of a Fuel Handling Accident

——

Parameter Assumptions Reference
Source Data:

Power level, Mwt 1500 - FSAR
Radial peaking factor 1.65 ~ FSAR
Burnup (5-15-18 S

' wonth cycle

refoad sche
at ful)l powen

Decay time, h 72 FEAR
Number of failed rods 56
Fraction of fission product gases Regulatory
contained i the gap region of the Guide 1.25
fuel rods, %
kr-85 30
Other Noble Gases 10

[ Iodine 10

Activity Release Data Regulatory |
Guide 1.25

Fraction of gap activity released 100
to pool, %
Minimum water depth above damage. rods, 23
-
P20l decontamination factor for nuile 1
gases

Lo
po—
|
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Table 6.1-1
(Continued)

Parameters Used in Evaluating the Radiological
Consequences of a Fuel Handling Accident

Parameter Assumptions | Re‘erence
Effective iodine decontamination factor Regulatory
for pool ...ov 100 Guide 1.25
Iodine chemical form released tc fuel Regulatory
building Guide 1.25

Elemental iodine, % 75
Organic iodine, % 25
Charcoal filter availability Assumed not
available
Activity released to fuel pool, Ci il
Isotope
1-131 6.14x10° (2)
Xe-131m 5.00x10"
Xe-133 1.24x10%
Kr-85 2.41x10°
Dispersion Data
Distarce to exclusion area .
' boundary, m 910

——
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Table 6.1-1
(Continued)
Parameters Used in Evaluating the Radiological
Consequences of a Fuel Handling Accident

-

Parameter Assuhptions Reference
Distance to LPZ outer boundary, m 4828
Atmospreric dispersion factors.sec/m3
EAB 4.4 x 104

LPZ (0-8 Hrs) A 1.57 x 10°9

(a) Determined f om Regulatory Guide 1.25 assumptions and core inventories

based on plant opera2tion at full power with burnup at 15-15-18 month

cycle reload scheme.
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TABLE 6.1-2

Dose Factors

1SOTOPIC PARAMETERS

| Average
MeV/Disintegration | MeV/Disinte;
Isotope | Half-Life | (gamma) ‘ (be

I-131
I-132
I-123
I-134
I-135
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Xe-131lm
Xe~133m
Xe-133

195m
D

.06
.28

.381
s I3
.508
529
.635
.002
.159
.002
793
.950
0416
L0454
432
. 247
.183
None
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0
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Teble 6.1-3
Radiological Consequences of a Postulated Fuel
Handling Accident in the Fuel Building

Result Value

(56 fuel rods)

Exclusion Area Boundary Dase (0-2h),rem

Thyroid 3.74 % 10!

Beta-skin 1.76 x 10~}

Total body gamma 6.35 x 1072
LPZ Outer Boundary Dose (duration), rem:*

Thyroid 1.34

Beta-skin 6.29 x 1073

Total body gamma 2.27 x 1073

Results:

As these values for thyroid and whole body gamma dose show the duse

calculated using these conservative assumptions are well within the
limits of 10CFR100.

*For conservatism, the LPZ dose calculations are based an a dispersion
factor for 0-8 hours.
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Parameters Used ia Evaluating the Radiological Consequences
of a Fuel Handling Accident in Containment

Decay Time, hr
Number of Failed Rods
Activity Release Data:

Fraction of gap activity re’eased
to pool

Pool De:~ntamination Factor for Noble
Gases
Factor for Todine

Inorganic

Organic

lodine Chemical Form Released to
Containment Building

Elemental, %
Organic, %

Activity Released to Containment Pool,Ci:

Kr-85
Xe-131m
Xe-133
1-131
Dispersion Data:
Distance to Exclusion
Area Boundary, EAB, m

Atmospheric Dispersion Factor,
X/Q, sec/p3

Containment Building Design Parameters:
Containment Isolation Iodine Removal

Efficiency
Release Location

72
176

100

1

133

75
25

.5x10 2
.57x10
.89x104
.93x10

PR N |

- 910

4.4 x 10'4‘

None

Radioactivity
released
instantaneously

Parameter
Assumptions Reference
Source Data:
Power Level, Mwt 1500
Radial Peaking Factor 1.65
Burnup 15-15-18 month
cycle reload
scheme at full gower

Reg.Guide 1.25

Reg.Guide 1.25

Reg.Guige 1.25
Reg.Guide 1.25

Reg.Guide 1.25
Reg.Guide 1.25

_
o]
~—

reaches the dose
evaluation point
(EAB)

a) Determined from Regulator 72 - -
( based on plant bpe%ifT%%“%f§¥%?$’pﬁﬁ%?i%§ 8590

142

15-15-18 month cycle reload scheme.

d_core inventories
€7) with burnup at
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6.2 Radiological Consequences Study of a Fuel Handling Accident
in Containment (Continued)

! SECTION 6 - ENVIRORMENTAL EFFECTS OF ACCIDENTS (Continued) |
'
6.2.2 Assumptions and Conditions (Continued)

| It is assumed that the activity released from a dropped

i assembly is equal to the maximum gas gap activity of the assembly.
This activity, except for those iodines filtered out by the

pool, is assumed to be released to the EAB instantaneously.

The mejor assumptions and parameters assumed in the
analysis are itemized in Table 6,.2-1.

6.2.3 Mathematical Models Used

Mathematical models used in the analysis are described
in the following sections:

1. The atmospheric dispersion far -rs used in the
analysis are based on meteorolorica onditions

assumed present during the cov.se ot the accident.

Sr The potential thyriid inhalation dose and total-
body gamma immersion do:e to an individual exposea

at the exclusion area bc :dary are analyged using

the model described in %section 6.1.3 and results
are listed ir Table o.2~

6.2,4 Uncertainties and Cc.iiervatisms

The urcertainties and conservatisms in the assumptions
used to evaluate the radiological consequences of the fuel
handling accident in containment are as follows:

Ls ‘i'he radiocactivity releases as a result of the
fuel handling accident, instantaneously reached the
dose evaluation point,

2. No credit is taken for containment isolation.

3. No credit for iodine filtration (except pool de-
contamination) or mixing within the containment.

L, All fuel rods in th® assembly are assumed to fail
(176 fuel rods).

o 1 The gas gap iuventory is conservatively calculated

based upon plant operation at full power with
burnup at 15-15-18 month cycle reload scheme.

14k
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GECTION 6 - ENVIRONMENTAL EFFECTS OF ACCIDENTS (Continued)

6.3 BRadiological Consequences of a Jas Decay Tank Rupture
6.3.1 Physical Model

The most limiting waste gas accident is defined as an
| unexpected and uncontrolled release to the atmosphere of the
radioactive Xenon and Krypton fission gases and lodines that
fre (tored in one waste gac decay tank.

This accldent is considered a limiting fault, and a
rupture of a waste gas decay tank is analyzed to define the
worst consequences of a gaseous release that could result from
any malfunction in the gaseous radwaste system.

i 6.3.2 Assumptions and Conditions

The major assumptions and parameters assumed in the
analysis are itemized in Table 6.3-1

]

1

|

l

!

It is assumed that the plant has been operating nt
1500 Mwt with 1% failed fuel for an ex.ended period, suffi-
cient to achieve equilibrium radioactive corcentrations in
the reactor coolant. The maximum gas activity would occur
after shutdown and coolant degasification.

It is also arsumed that the activiiy released from
a gas decay tank rupture is the maximum quantity that can be
contained within the tank at its maximum operating pressure
of 100 psig (when the core is operating at 1% failed fuel).

The tank is assumed to rupture and all of the noble
gases and ilodines assumed to be released to the atmosphere
in a 2-hour period, consistent with Regulatory Guide 1.2L.

Table 6.3-1 lists the conservative assumptions for
waste gas decay tank rupture and waste gas decay tank inven-
tory prior to release.

! 6.3,3 Mathematical Models Used

1. 1Inhalation Thyroid Dose

The inhalation dose to the tliyroid due to iodine
cen te determined from the following equation:

D= Q-B:¢t (X/Q) (DCF)

Where:

e e

D is the thyroid dose (rems,
Q is the average iodine releasg rate (curies/second)
B is the breathing rate (meter”/second)

145 497 310
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Table 6.3-1

Assumptions for Waste Gus Decay
Tank Rolease Accident

Parameter Assumption Reference
A. Source Data
1. Power Level, Mwt 1500 FSAR
2. RCS Radioactive Maximum Values based FSAR :

Concentrations

3. Decay Time, hrs.

. Ges Decay Tank

on 1% failed fuei

0

A1l gases stripped from
processi .G the entire RCS
volume are immediately
passed to gas decay tank
which fails. Accident
occurs immediately fol-
lowing a cold shutdown
releasing entire tank
inventory.

Regulatory Guide 1.24

FSAR
Regulatory Guide 1.24

1L6

(i) wvolume, scf 2875 FSAR
(ii) pressure, psig 100
. Tank Activity, Ci
Isotope (a)
1-131 2.631 x 1075
1-132 4.209 x 107,
1-133 2.762 x 1075
1-134 1.973 x 1073
1-135 9.724 x 103,
Kr-85 5.261 x 10*2
Kr-87 4.381 x 10,5
Kr-88 1.447 x 10,5
Xe-131m 5.656 x 10*4
Xe-133 9.602 x 'l0+‘3
Xe-135 3.025 x 10+2
Xe-138 1.973 x 10
o
! }
|
1
§
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Radiological Consequences of a Postulited
Gas Decay Tank Rupture

Radiological g
Exposures (rem) EAB LPZ
Thyroid 7.86 x 1073 28 x 107°%
Whole Body Gamma 9.61 x 1071 3.48 x 1072
Beta Skin 1.57 5.61 x 10-2
Results:

As these values for thyroid and whole body geamma dose show the dose
calculated usiny these conservative assumptions are well within the
1imits of 10CFR100.

*For conservatism, the LPZ dose calculations are based on a dispersion
factor for 0-8 hours.

1L8
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6.3 Badiological Consequences of & Cas Decay Tank Rupture (continued)
6.3.3 Mathematical Models Used (continucd)

t is the exposure time (seconds)
X/Q is the dispersion factor at the receptor location
(seconds /meter3)
DCF is the adult thyroid dose conversion factor for
the iodine isotope of interest (rems/curie inhaled)

2. Whole Body Doses

The external whole body doses are calculated using
semi-infinite cloud assumption. The beta skin dJdose rate
equation is:

D = 0.23 Egx

The gamma whole body dose rate equation is:
D = 0.25 By x

Where:

D = dose rate from semi-infinite cloud (rads/hour
Eb = gverage beta energy per disentegration
= average gamme energy per disentegration

X = concentration of beta_or gamma emitting isotope
in the cloud (curie/m”)

6.3.4 Uncertainties and Conservatisms

The uncertainties and conservatisms in the assumptions
used to evaluate the radiological consequencrs of the gas de-
cay tank rupture are as follows:

1. No credit is taken for radicactive decay during
transit from RCS to the gaseous wacte management sys-
tem or for holdup in the gas decay tank.

2. The auxiliary building leak rate is assumed to
be equal to tank leak rate.

3. The gas decay tank inventory is conservatively
calculated based upca plant operation with 1% failed
fuel.

4, No credit is taken for filtration in the auxiliary
buildirg.
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SECTION 6 - ENVIRONMENTAL EFFECTS OY ACCIDENTS (continued)

6.4 Radiological Consequences Study of a Contiol Element Asseibly

ection Acc A

6.4,1 P cal el

The evaluation of tuc radic .ogical consequences of a
postulated control element assemt’, (CEA) ejection accident
assumes a coincident loss of offsite power vt the time of tur-
binn trip. Thus, activity is releas~d via 2 pathways:

1a From the reactor coolant, through the ruptured
CEA drive mechanism pressure housing, to the contain-
ment, and to the environment via containment leakage.

o5 From the reactor coolant to the steam generator
decondary side (primary-to-secondary leakage), and to
the environment via mass release from secondary relief
and dump valves operated during initial cooldown.

Previous wnalysis of this accident revealed no fual
rod cladding damse je which results in acditional fission pro=-
ducts discharged into the coolant. Tiis is again assumed to
hold true.

6.4.2 Assumptions and Concitions

The major assumptions and parameters assumed in the
analysis are itemized in Table 6,L4-1,

Reactor coolant activity Levels are calculated assuming
that, prio. to the accident, the plant operated with simultaneous
1% failed fuel and a 1 gal/min Hrimary-to-gecondary leak, TFor
conservatism, the secondary system is ussumed to con®ain acti-
vity levels of G.1 uCi/gm I-131 DEC.

1. /ctivity Release from Containment

T RTINS ST TR TR R TR =

The activity availeble ror leakage 'vom contain-
ment is based on the equilibrium reactor ccolant acti-
vity., The nuclide activity instantareously available
tor release from containment i3 100% of the nuble gases
and 25% ~f the iodines.

The activity available for leakage from contain-
ment is assumed to be instantaneously mixed in the con-
tainment free volume. ctivity is assumed to leak out
at the limit (0.2 vol, #/day) for +he first day and
at half this rate for the duration of the accident

1-30 days).
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Table 6.L4-1
Parameters Used in Evaluating Radicvlogical Consequences
of a CEA Ejection Accdent

Parameter Assumptions Reference
Power Level (Mwt) 1500 FSAR
Percent Fuel txperiencing Clad Failure 0 FSAR
Primary Coclant Liquid Volume (ft) 6616 FSAR
Primary Coolant Liquid Mass (1bm) 412,80 FSAR
Steam Generator Liquid Mass (1bm) 79,530
Steam Generator Steam Mass (1bm) 4,986
Purification Flowrate 36 gpm FSAR

(=1800 1b/hr)
Reactor Coolant Specific Activity, Table (a)
before accident (uCi/gm) 6.4-2 ‘ '
| |
Secondary System Spec. Activity, 0.1uCi/gm !
before accident (uCi/gm) DEC I-131, ;
| |
i
Notes:

(a) RCS specific activities estimated per ANSI N237 Standard Methods, with
following assumptions employed to yield conservative values:

1. Adjustment factor of "8" introduced to obtain results for operation
with 1% failed fuel

2. lodle Gases: Reactor coolant removal rate conservatively assumed to
te zero.

8 lodi?eS' Reactor coolant removal rate conservatively taken as 0.039
hr =

(@
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IO 6 - ENVIRONMa..T OF ACCIDENTS (continued)

6.k iological Conscguences St of a Control Element Assembly

Ejection Accident (Cortinued
6.4.2 Assumptions and Conditions (Continued)

No eredit for iodine removal system operation is
taken. The activity in containment is assumed to de-
cay due to holdup. After leaking from containment,
no radicactive decay or ground deposition is assumed
during transit to the dose point,

2. Activity Release from Secovdary System

The activity released from the -~econdary system
is the activity released to the atmosphere from the
main steam safety (relief) valves and atmospheric dump
valves during the cooldown paase until the shutdown
cooling system is placed in operation. Primary-to-
secondary leakage continues at 1 gpm until shutdown
cooling is initiated.

R N S ——

The diration of the mass release will be assumed
; to Le 11,092 seconds (3.08 hours) until shutdown cool-
ing is placed in operation. The mass release of 2.8
x 10° 1bm (total) is assumed to take place a° a con-
straint rate over the 3.08 hour period. ©Since this
results in rapid turnover of the S/G steam volume,
decay is not taken into account.

e

6.4.3 Msthematical Models Used

Mathematical models used in the analysis are des..ibed
in the following sections:

v & The atmospheric dis, ‘rsion factors used in the
analysis are based on meteorological conditions
assumed present during the cowrse .f the accidenti.

- - ——l

2. The potential thyroid inhalation dose and total-
body gamma immersion dose to an individual exposed at
the exclusion area boundary or outer boundary of t e
low population zone (LPZ) are analyzed using the models
described in Subsection 6.3.3 and results are listed in
Table 6.L4-6

R — S——

WS -~
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Table 6.L-2

RCS Specific Activity

Nuclide

Kr-83m
-85m
-85
~87

Xe-131m
-133m
-133
-135m
-135
-138

I-131
-132
-133
-134
=135

Table 6.4-3

Specific Activity (uCi/gm)

9.9 (- 2)
52&

8.7 (+1)
2.8 (1)
3.5 [~}
7.1 (1)
1.1 (0)
9.9 (+1)
6.1 (-2)
1.7 (0)
2.1 (=1)
2.6 (0}
6.5 (-1)
2.5 (0)
3.1 (-1)
1.4 (0)

Activities Releasrd (Secondary System)

Activity Reieased (Ci)

Nucl ide

Kr-83m
-85m
-85
-87
-88

Xe-13Im
-133m
-133
-135m
-135
-138

1-131
-132
-133
-134
-135
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SECTION € - ENVIRONMENTAL EFFECTS OF ACCIDENTS (Continued)

6

6.

Padiol al Consequences Stu of a Control FElement Assembly
EJection Accident iﬁontinued

6.4.3 Mathematical odels Used (Continued)

3.

Release FRate
A. Containment Releuse

The average release ol a specific isotope
which is released from the containment during
A time interval assuming a constant leak rate,
ramoval of iodine by the containment iodine re-
m)val system and radioactive decay until release
is given by:

~(A A
Qi = Fp - Fp (qg/Po)i _ A1 gl-e (A1+ X2) ¢ ;P
1+ 2( )

]

where Qi is the average release of the ith isotope,
(Curies)

Fp is the fraction of the isotope released
from the reactor to the containment build-
ing (0.5 for iodine)

Fp is the fraction of the isotope which re-
mains airborne and available for release
from the containment to the atmosphere,
(0.5 for iodine)

(ag/Py)i is the saturation inventory of the i %
isotupe contained by the reactor per unit
reactor power, (Curies/Mwt)

A1 is the containment leak rate to the atmos-
phere, (hours -1)

A2 is the radiological decay constant fo. the
ith isotope (hours -1)

t is the time interval since the start of
release during which exposure is assumed
to take place, (seconds)

Py is the rated reactor power level (1500 Mwt)
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SPCTION 6 - ENVIRONMENTAL EFFECTS OF ACCIDENTS (Continued)
6.4 Radioclogical Conge?uences Study of a Control Element issembly
Ejection Accident (Continued

6.4.3 Mathematical Models Used (Continued)

3. Release Rate (Continued)
B. Secondary Releases

(1) All noble gases entering the secondary
system via the primary-to-secondary lesk
mechanism are assumed discharged to the at-
mosphere for the 3,08 hour period following
the accident.

B ™ jodine activity released from the
sec.. vy system is given by:

Q= Ay + Ap/s - Ar

where Q = activity released (CE)
Ao = initial activity in 8/G (liquid),
Ci
Ap/s = activity leaked into s/C (secondary)
from the RCS duriig the .08 hour
time period foliowing the sccident,
Ci
Ap = final activity in S/G (liquid) at
t = 3.08 hour (in Ci)

6.4.4 Uncertainties and Conservatisme

1. Reactor coolant equilibrium activities prior to
the accident are based on 1% failed fuel, which is a
factor of 2 to 8 greater than that norma.ly observed
in past PWR operation.

2, Steam generator equilibrium activity for both
steam generators is assumed to be equal to the Tech=-
nical Spec. fication limit. The Technical Specifica-
tion limits are conservatively derived based on ac-
ceptable rffsite doses from accidents such as the CEA
ejection accident,

3. Loss of offsite power is a conservative assumption.

4., The containment leakage rate is taken to be the
leakage rate at maximum peak pressure for the first
24 hours and 50% of this value therealter.

5. No credit for the iodine removal system was as-
sumed. The operator could "initiate" containment re-
ecirculation at a nominal time of 1800 seconds after :1\
the accident to mitigate the consequences of the acix()Y ‘3
cident.
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Table 6,L-k
Activity Available for Release from Containment

at Time "O"
Nuciide Activity (Ci)
Kr-83m 1.9 (+1)
-85m 9.8 (+1)
-85 1.6 (+4)
-87 5.3 (+]
-88 1.8 (+#2
Xe-131m 1.3 (+2)
=133m 2.1 (+2)
=133 1.9 (+4)
-135m 1.2 (+1)
-13% 3.2 (+2)
-138 3.9 (#1)
1-131 1.2 (+2)
-132 3.0 (+1)
-133 1.2 (+2)
-134 1.5 §+1)
-135 6.6 (+1)
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SECTION 6 - ENVIRONMENTAL EFFECTS OF ACCIDENTS (Continued)

6.4 Radiological Conse?ucnces Study of a Control Element Assembly
Ejection Accidert (Cortinued

6.4.4 Uncertainties and Conservatisms (Continued)

6. The secondary system mass release was maximized
by assuming:

e All heat must be removed through the steam
generators, and

B. A full year beginning-of-cycle case. This
is conservative as (1) mass (and heat) removal
actually occurs due to coolant flow through the
break to containment and (2) because the full
power beginning-of-cycle case results in the
worse power transient with regard to secondary
system releases.

Acditionally, mass releases are based on analysis of
JEAEA for Millstone II, a 2570 Mwt plant. Secondary
releases from Fort Calhoun would be less.

1 Reactor coolant activities based on extended opera-
tion at 1500 Mwt.

6.5 Radiological Conseguences Study of a ioss of Coolant Accident
Including Containment Purge for Hydrogen Control)

6.5.1 Physical Model

i P Containment Leakage Contribution

Following a postulated double-ended rupture of
a reactor coolant pipe with subsequent blowdcwn, the
ECCS limits the clad temperature to well below the
melting point and ensures that the reactor core re-
mains intact and in a coolable geometry, minimizing
the release of fission products to the containment.
However, to demonstrate that the operation of this
nuclear power plant does not represent any undue
radiological hazard to the general public, a hypothe-
tical accident involving a significant release of fis-
sion products to the containment is evaluated.

It is assumed that 100% of the noble gas ind 50%
of the iodine equilibrium core saturation 1l<sion pro-
duct inventory is immediately released to the contain-
ment atmosphere. Of the iodine released to the con-
tainment, 50% is assumed to plate out onto the inter-
nal surraces of the containment or adhere to internal
components, Tre remaining iodine and the noble gas
activity is ass.umv:d to be immediately available for
leakage from the containment.
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