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4. ENVIRONMENTAL EFFECTS OF SITE PREPARATION, STATION
CONSTRUCTION, AND TRANSMISSION FACILITIES CONSTRUCTION

The PVNGS site occupies approximately 4050 acres. Of this,
about 2450 acres are being modified for the plant and associ-
ated facilities. Environmental effects noted during construc-
tion, so far, have not differed greatly from the estimates
presented in the ER-CP and FES. The following sections summar-
- ize observed effects and expected environmental ‘impacts of
further construction.

4.1 SITE PREPARATION AND STATION CONSTRUCTION

The discussion of the effects of site preparation and plant
construction considers both land and water use and reflects
current construction plans as well as environmental impacts
observed during construction. '

4.1.1 EFFECTS ON LAND USE

4.1.1.1 Site Preparation

4.1.1.1.1 Clearing and Grubbing ‘

Approximately 2450 acres will eventually be cleared for con-
struction of the units and supporting facilities. One thousand
‘acres currently used for construction facilities will be allowed
to revegetate.

Not all acreage is being disturbed at the same time since con-
struction activities progress sequentially from unit to unit.
Additionally, areas reserved for potential future evaporation
ponds (see figu;e 3.1-4) will not be disturbed for evaporation
pond construction until additional capacity is required.

4.1-1
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SITE PREPARATION AND
STATION CONSTRUCTION

4.1.1.1.2 Excavation and Use of Fill

4.1.1.1.2.1 Archaeological Preservation. Thirteen archaeo-
logical sites located within or near the boundaries of the
plant site were preserved by the following means:

® Excavation of known archaeological-sites
) Investigation for other potential sites
® Mapping and analyses of trail networks

Where artifacts and evidence of archaeological significance
were found, they were preserved.and analyzed. Hence, the

archaeological heritage of the site has been established and
preserved.

4.1.1.1.2.2 Major Construction Excavations. Removed topsoil
is stockpiled in spoil areas during construction. Excess sub-
soil removed during excavation and site grading is used to

build reservoir berms or as construction fill wherever possible.
It is estimated that approximately 15 million cubic yards of
soil will have been excavated before the end of the construction
of all power blocks and supporting facilities. No explosives
are required for site excavation.

4.1.1.1.3 Grading

Onsite grading is being confined to areas requiring excavation,
placement of embankments, and backfill. These areas are:

° Reservoir

° Power blocks

° Cooling towexr basins

° Evaporation pond

° Water reclamation area
° Administration building

4.1-2
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-] Warehouse and shop buildings
e Switchy;rds |
o Material laydown yards
o Roads, railroads
Offsite grading has been confined to the following:
° Access roads

() Railroad access

4.1.1.2 Site Construction

4,1.1.2.1 Permanent Site Access

4.1.1.2.1.1 Roads. Permanent offsite roadway -access is as
shown in figure 3.1-3. Permanent onsite access roads are shown
in figure 3.1-4. . '
4.1.1.2.1.2 Railroads. A railroad spur approximately 2 miles
long has been constructed north from the Southern Pacific
Railroad line (see figure 3.1-3) to the southern boundary of
the site. Onsite railway spurs are as shown in figure 3.1-4.

~

4.1.1.2.2 Site Drainage

With the exception of some site access roads and the meteoro-
logical tower, all construction and operation activities take
place east of the railroads. All site drainage east of the
railroad is retained onsite. As a result of this design,
construction materials remain onsite.

4.1.1.2.3° Temporary Site Facilities

4.1.1.2.3.1 Roads and Railroads. Temporary construction
roads are built for access to the power blocks, spoil and borrow
areas, reservoir, evaporation ponds, landfill switchyard area,

4.1-3
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warehouses, shop buildings, administration building, and to the
. water reclamation area.

Construction roads used during plant construction are of a
permanent nature since they will be used for up to 10 years.
They are surfaced with materials such as asphaltic concrete
paving or gravel.

Dust is controlled on roads by the use of water trucks.

4.1.1.2.3.2 Temporary Facilities. The following temporary
construction buildings have been erected.

e General ‘construction office
° Main warehouse

) Auxiliary warehouse

© General shop

° Cérpenter shop

o Lofting deck

] Change house

® Timekeeping building

° Concrete testing laboratory

° First aid

o Firehouse

° Miscellaneous buildings and shops

° Batch plant

These facilities have been located by considering the following
criteria:

o Accessibility
o Interference with future construction
e Convenience to offsite and onsite access

4.1-4
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"SITE PREPARATION AND
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4.1.1.2.3.3 Batch Plant. The batch plant and ice facilities
are south of Unit 3 and located adjacent to a railroad spur
(see figure 3.1-4).

This location provides:

® Convenient servicing and access of powerblock require-
nents .

® Elimination of mix truck congestion

-] Drainage of water and daily waste to the designated

-

collection area

¢.1.1.2.3.4 Bridges and Culverts. Water run-off during
construction is diverted by drainage canals into on-site

retention basins. Culverts are used to ayoid erosion of

temporary roads. )

4.1.1.2.3.5 Removal of Temporary Facilities. After con-
struction is completed, selected construction facilities will
be removed, topsoil will be replaced and the land will be
allowed to revegetate naturally. Construction roads that do
not become part of the permanent road system will be removed.
Construction roadside slopes and spoil area slopes will be
graded to meet existing contours to prevent water accumulation
or erosion.

4.1.1.2.4 Pipelines

Buried onsite pipelines are provided for pumping makeup water,
blowdown, circulating water, and diesel fuel.

4.1-5
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4.1.1.3 Mihimizing Undesirable Effects of Projected
Related Activities

4.1.1.3.1 Dust Control

Dust-control methods are used during all phases of site pre-
paration and construction. During clearing, grubbing, and:
earthmoving operations, dust is controlled by using water
trucks.

4.1.1.3.2 ° Rubbish and Waste Controlr

Combustible construction trash is burned at a deéignated burn-
ing area to reduce volume, and the residue covered with earth.
Noncombustible construction trash is disposed of in the spoil

area by landfill methods.

The concrete batch plant discharges waste from material wash
into a settling pond. Waste from truck wash is also dis-
charged into a settling pond.

4,1.1.3.3 Sanitation

Sanitary facilities capable of handling the needs of the
maximum construction work force are provided as described in
section 3.7. N

Industrial interceptors are used to intercept floor-drain
wastes at the vehicle maintenance and paint shop facilities.
After interception, the non-petroleum floor-drain effluents

are discharged into the storm-drain system. Petroleum products
from vehicle and equipment operation are collected and removed
from the site. They are not discharged into streams or
drainage areas.

4.1.1.3.4 Fire Protection System

The plant fire protection and prevention system is designed in
accordance with the requirements of the American Nuclear

4.1-6
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Insurers (ANI), the requirements of Nuclear Mutual Ltd.q(NML),
applicable codes and regulations of the State of Arizona, the
National Fire Codes and the National Fire Protection Associa-

tion (NFPA), and Occupational safety and Health Standards.

During construction, two’431,000-gallon water tanks are used
as a temporary source for fire protection water. After plant
construcﬁion, the tanks will provide storage for domestic
water makeup as well as a minimum of 600,000 gallons of fire
protection water. During the final stages of ¢onstruqtion,
the fire protection water supply yvard main for each generating
unit will be arranged so that each branch line from the yard
main to the various areas in the generating unit facilities
may be supplied with water by alternate flow paths. Two-way
fire hydrants with hose houses are being installed at approxi-
mately 250-foot intervals along the yard main for each unit.

4,1,1.4 Existing Terrain Protection

4.1.1.4.1 Erosion Control

Significant erosion from rainfall runoff has not been .
experienced on construction areas where the slope is less than
or equal to 2% (level areas). Steeper slopes are protected

by peripheral interception ditches along the top edge of all
cut-and-£ill slopes.

4.1.1.4.2 Access to Historical and Cultural Landmarks

Historical, cultural, and archeological sites, and natural
landmarks in the region are described in section 2.6.
Appropriate precautions have been taken with regards to any
significant archeological and historical findings prior to
construction.
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4.1.1.5 Work Force Regulations

4.1.1.5.1  Construction Traffic

A peak work force of approximately 6200 persons was experi-
enced during the second quarter of 1979. Table 8.1-3 lists
the estimated labor force requirements during construction by
quarterly reporting period. Table 4.1-1 lists the estimated
amount of traffic generated as a result of construction at
PUNGS. Table 4.1-1 assumes that (1) all traffic counted on '
Wwintersburg Road south of Buckeye-Salome Road during a June
1978 Maricopa County Highway Department traffic survey was
construction related, (2) the proportion of construction
workers per vehicle in and out of the plant site will remain
constant at the June 1978 ratio of 1.86 persons per car, and
(3) the number of common carrier trucks in and out of the

J plant site will remain constant at the rate of one truck per
100 vehicles. Most major station components, excluding the w
reactor vessels and steam generators, are being delivered to
the PVNGS plant.site via railroad. The reactor vessels and
steam generators are transported from Puerto Penasco, Mexico,
via Mexican Highway 8 and Arizona Highway 85. Sand and aggre-
gate is delivered to the PVNGS plant site via road or rail,
depending on its source.

4.1.1.5.2 - Construction Noise

The impact of coﬂstruction noise was determined by measuring
the sound levels in the vicinity of PVNGS during construction.
The methodology of the construction noise survey is presented
in section 6.1.

The nearest residence to PVNGS is approximately 1 mile from

any construction activity. The sound level measured at this

residence on a typical work day was 34 dBa, a level essentially
unchanged since the original preconstruction survey described »
in section 2.7. This level corresponds to an ambient Lg of

4.1-8 .
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! Table 4.1-1
1979 TO 1986 ESTIMATED PVNGS CONSTRUCTION-
) RELATED DAILY TRAFFIC COUNT

v (a) Common Carrier Total
ear cars Trucks Vehicles
1979 . 3,340 33 3,373
1980 2,860 29 . 2,889
1981 2,500 25 2,525
1982 1,820 ’ 1& 1,838
1983 1,710 17 “ 1,727
1984 1,050 11 1,061
1985 560 6 566
1986 150 2 152
a. Data presented for the second calendar quarter
of each year.

41 dBa, and is considered- acceptable for a rural environment
under EPA and HUD criteria.

4.1.1.5.3 Social Implications

Effects of the presence of a construction work force on social
and institutional processes are discussed in chapter 8.

" 4.1.2 ECOLOGICAL IMPACT

4.1.2.1 Vegetation

The site preparation and construction of PVNGS and associated
facilities will result in the removal of vegetation from about
2450 acres of the site. About 1600 acres of the 4050-acre
site will remain undisturbed. Approximately 1500 acres of the
total 2450 acres which are cleared had been disturbed and
abandoned as cropland prior to construction.

4.1-9
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Construction impact on onsite vegetation‘has not beén signi-

ficant for the following reasons: \

[ Plant communities at the site are common thfoughout
the region.

° No federally listed endangered or threatened species
are known to occur at the site.

° Permission has been obtained from the Arizona Commis-
sion of Agriculture and Horticulture for clearance of
any State-protected species.

° Natural revegetation of disturbed areas is being
allowed to take place.

Perennial plant succession in the area of the PVNGS site has
been described as being very slow with species such as burro-
bush and creosotebush being invader species. Observations at
the PVNGS site have documented early successional patterns
following various degrees of disturbance. -Plant species
observed establishing on various disturbed areas are listed
in table 4.1-2. ,

Refer to figure 4.1-1 for the PVNGS site végetation map that
shows the effect of construction on vegetation.

Additional vegetation removal has taken place due to construc-
tion of the 36.5-mile wastewater conveyance route. Most of
the route traverses developed land. No significant damage to
vegetation has o?curred.

4.1.2.2 Wildlife

The primary adverse impact to wildlife during construction has
been the loss of onsite habitat. Individuals of resident
species have been displaced during initial land' clearing onsite
and along the wastewater conveyance route. Some species such
as waterfowl have already benefited from the‘creationbof new

’

4.1-10
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LIST OF PLANT SPECIES ESTABLISHING ON DISTURBED AREAS AT THE PVNGS SITE (Sheet 1 of 4)

Table 4.1-2

) Seeded Unseeded | East Wash _| Other
Scientific Name Common Name Topsoil | Topsoil Diversions |Areas

AIZOACEAE

Trianthema portulacastrum| Horse Purslane. ., X
AMARANTHACEAE

Amaranthus sp. Pigweed - X

Tidestromia lanuginosa Wooly Tidestromia X X
BORAGINECEAE )

Amsincki intermedia Intermediate fiddleneck X X

Amsincki tessellata Bristly fiddleneck X X

Cryptantha angustifolia Cryptantha X X

Cryptantha muricata Cryptantha X

Cryptantha petrocarva Cryptantha X

Pectocarya heterocarpa Combseed X X

Pectocarya platycarpa Combseed X
CHENOPODIACEAE

Artiplex canescens Four-wing saltbush X X -

Artiplex fasiculata Saltbush X

Artiplex polycarpa Desert saltbush X X X

Artiplex semibaccata Australian saltbush X

Chenopodium album Lambsquarters X X

Chenopodium noralea Goosefoot X

Chenopodium Sp. Goosefoot X

Monolepis nuttalliana Patata X

Salsola kali Russian thistle X X

Salsola ibericus Russian thistle X X .
COMPOSITAE

Ambrosia acanthicarpa Burweed X

Ambrosia confertifolia Slimleaf brusage X X

Ambrosia dumosa Burrobush X

Aploppapus heterophyllus Jimmyweed X

NOILOONYLSNOD NOILYLS

ANV NOILVYV4TYd FLIS
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\ _ Table 4.1-2
LIST OF PLANT SPECIES ESTABLISHING ON DISTURBED AREAS AT THE PVNGS

SITE (Sheet 2 of 4)

. Seeded | Unseeded| East Wash | Other
-Scientific Name Common Name Topsoil | Topsoil | Diversions | Areas
COMPOSITAE
Baccharis sarothroides Desert Broom X X X
Isocoma cf. heterophylla Isocoma B X
Machaeranthera arida Asterx ! X X
Matricaria matricarioides| False camomile X X
Monoptilon bellicoides Monoptilon . X
Pectis papposa“ Chinchweed (Fetic
- Marigold) . . X
Rafinesquia neomexicana Chicory X
Sonchus oleraceous Sow thistle X X
CRUCIFEREA
Descurainia obtusa Tansy mustard X
Lepidium lasiocarpa Peppergrass X X
Sisymbrium irio Tumble mustard X X
EUPHORBIACEAE
Euphorbia micromera Littleleaf Spurge X
GERANIACEAE .
Erodium cicutarium Redstem filaree X X
Erodium texana Tufted storksbill X X
GRAMINEA
Avena sativa Wild oat X
Bouteloua aristidoides Sixweeks Needle Grama X
Bromus arizonicus Bromegrass X X
Bromus rubens Foxtail chess X X
Cynodon dactylon Bermudagrass X
Eragrostis cilianensis Stinkweed X
Muhlenbergia microsperma Muhley X X
Panicum sp. Panicum X
Poa bigelovii Bigelow bluegrass X X

NOILONYLSNOD NOIIVIS
UNY NOIIVIVdTEd FLIS

TO0-¥d SONAL



€ET-1°V

-

Table 4.1-2

LIST OF PLANT SPECIES ESTABLISHING ON DISTURBED AREAS AT THE PVNGS SITE (Sheet 3 of 4)

. Seeded | Unseeded| East Wash _| Other
Scientific Name Common Name Topsoil | Topsoil Diversions | Areas
GRAMINEA (cont.)
Polypogon sp. Rabbitsfoot X X
Schismus arabicus Arabian schismus X X
Schismus barbatus Mediteranian schismus X X
Vulpia octoflora Sixweeks fescue X X
HYDROPHYLLACEAE
Phacelia distans Scorpion weed X X
Nama sp. Nama ‘ X
LABIACEAE
Teucrium cubense Gremander X X
LEGUMINOSAE
Hoffmanseggia densiflora Hog Potato X
Melilotus indicus Sweetclover X
Prosopis juliflora Mesquite .
LOASACEAE
- Mentzelia affinis Blazing star X
MALVACEAE
Malva parviflora Little mallow X
Sphaeralcea coultari Coulter Globe mallow X X
Sphaeralcea emoryi Emory Globe mallow X X
NYCTAGINACEAE
Abronia angustifolia Sand Verbena X
Boerhaavia torreyana Spiderling X
PLANTAGINACEAE
Plantago sp. Plantain X

NOILONYLSNOD NOILYLS

ANY NOILWYVdIdd ILIS
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Table 4.1-2
LIST OF PLANT SPECIES ESTABLISHING ON DISTURBED AREAS AT THE PVNGS SITE (Sheet 4 of 4)

‘ Seeded Unseeded | East Wash Other
Scientific Name Common Name Topsoil | Topsoil Diversions | Areas

POLYGONACEAE

Eriogonum trichopes Wild buckwheat X

Eriogonum sp. Wild buckwheat X

Polygonum aviculare Knotweed X
PORTULACACEAE

Portulaca oleracea Purslane X
RESEDACEAE

Oligomeris linifolia Oligomeris X X
SOLANACEAE

Lycium sp. Wolfberry X

Physalis lobata Ground Cherry X X

Solanum elaeagnifolium Silverleaf Nightshade X
TAMARICACEAE

Tamarix pentandra Tamarisk X X X X
UMBELLIFERAE

Bowlesia incina Bowlesia X

Spermolepis echinata Spermolepis X
ZYGOPHYLACEAE

Larrea divaricatus Creosotebush X

Kallstroemia Californica California Caltrop X

-

of surface soil disturbance.

“ 1. Other areas include abandoned cropland, temporary retention basins, and small areas

NOILONYLSNOD NOILVLS
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habitats (e.g., water storage.reservoir, retention basins, and
east wash diversion canal). Actual and further anticipated
impacts are not expected to affect.wildlife significantly in
the Palo Verde Hills regidh, Maricopa County, or the State of
Arizona.

Actual and predicted further wildlife impacts due to construc-
tion are as follows: '

A. Croplands which were abandoned during initial construc-
tion activities presently support increased populations
of rodents, cottontails, and jackrabbits. Raptors and
mammalian predators have increased their foraging
activities in these areas. .Clearing additional areas
of indigenous habitat and abandoned cropland for
evaporation ponds will result in the short term loss
or displacement of some individuals. There will be a
long term reduction in regional populations proportion-
ate to the size of the area cleared during the life of
the facility.

B. Mammalian predators such as the coyote and raptorial
birds may be adversely affected by the reduction in
prey populations resulting from clearing activities.
Construction noise and other manmade disturbances may
further limit carnivore use of habitats adjacent to
plant structures. Berms created along East Wash during
initial construction at PVNGS have and should continue
to benefit burrowing owls by providing suitable burrow
locations.

C. Breeding habitat for several .bird species (e.g., Gambel's
quail and mourning dove) has been reduced by construc-
tion on 'site and additional clearing for the evapora-
tion ponds will occur. Some of this loss will be
mitigated by the growth of suitable breeding habitat
(e.g., desert ripérian woodland) which is presently
developing along the East Wash diversion system.

4.1-15
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The construction reservoir and retention basins now
present in the area are used as wintering habitat and
limited breeding habitat by some waterfowl and ‘shore-
bird species.

No federally threatened or endangered species are
likely to inhabit the site. The peregrine falcon and
bald eagle which are federally endangered could poten-
tially visit the site, but suitable breeding and
foraging habitat is absent from the site and surround-
ing region. The brown pelican, also federally endan-
gered, is an erratic visitor in the region. A single
brown pelican was observed on site during construction.
The Gila monster, listed as threatened by the State of
Arizona, inhabits the site. Individuals encountered
during construction are removed and‘released in nearby
undisturbed habitat. |

Several of the 14 bat species potentially inhabiting
the region can benefit from site development. The
storage reservoir and on site structures will provide
additional watering and roosting areas which are lim-,
ited in the site region. Additional lighting may
attract and concentrate flying insects, thus facilitat-
ing bat foraging. Bats have been observed roosting in
construction facilities at the site.

Impacts to and from invertebrates are small. Mosquito
populations have been maintained on site because of
the existence of standing water in construction areas.
Mosquitoes have not reached énd are not expected to
reach nuisance levels as a result of site development.
Some crop pests (e.qg., noctuid moths) may be attracted
to lights at PVNGS, but it is unlikely that these will
adversely affect croplands near the site. Some of the
invertebrates on the site will be destroyed or dis-
placed during remaining site development activities.

4.1-16
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In cooperation with the U.S. Department of Agriculture (USDA)
Biological Control of Weeds Laboratory of Albany, California,
and the Maricopa County Extension Service, PVNGS environmental
personnel are releasing a moth, Coleophora parthenica, for
onsite biological control of the noxious Russian thistle weed.
Populations of this insect may establish themselves at PVNGS
over the next few years. If the moth is as effective in con-
trolling Russian thistle here as it has been in ‘other areas,
the Russian thistle habitat will be reduced on the site. The
moth is very specific in choosing host plants. There appears
to be little possibility that impacts will result to any crop
plant due to the release of this moth on the PVNGS site.

4.1.2.3 Aqﬁatic Resources

No natural aquatic habitats occur on the PVNGS site. The
removal of groundwater for construction use is not likely to
affect phreatophytes in the area.

4.1.2.4 Ecological Impact Conclusions

No significant adverse ecological impacts are anticipated to
result from the construction of PVNGS. The modification of
various habitats on the site is insignificant compared to the
amount of similar habitats remaining in the region, county,
and state. The potential for impact on any endangered or
otherwise protected species is anticipated to be low. No
natural body of surface water exists at the site. The storage
of water on the site during construction may be beneficial to
certain species in the area.

4.1.3 WATER USE

Site preparation and ongoing plant construction has not adversely

affected natural water bodies, groundwater, or groundwater us

within the vicinity of PVNGS. Future site preparation and plant
a

o

kol
ffec

ct

construction practices are not anticipated tc adversely
water use within the vicinity of the site.

4.1-17
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4.2 TRANSMISSION FACILITIES CONSTRUCTION
4.2.1 ELECTRIC TRANSMISSION FACILITIES

The transmission systems associated with PVNGS are ‘described

in section 3.9.1> Information presented in ER-CP Section 4.2.1
and the FES has been updated to reflect final ‘line routings and
the addition of a transmission line from PVNGS to Devers Sub-
station in California. The impacts expected due to construction
of Project 1 and 3 transmission facilities are summarized in
this section.

Information concerning the PVNGS to Devers line is contained in
the U.S. Department of Interior Bureau of Land Management and
U.S. Nuclear Regulatory Commission Final Environmental Statement,
Palo Verde-Devers 500 kV Transmission Line, February, 1979.
Descriptions are presented for preferred and alternate routes.

4.2.1.1 Project 1

construction of access roads and transmission tower footing
excavations in connection with the Project 'l transmission system
will slightly modify the exiéting topography through a local
increase in erosion potential. The Project 1 lines are generally
routed through areas of flat to gently rolling terrain, thus the
need for extensive excavation or cut and £ill operations are not
anticipated.

A potential environmental impact of Project 1 transmission
corridor preparation and construction is the removal of
vegetation and its associated faunal communities, as well as

the disruption of terrestrial wildlife habitats and.some

aquatic habitats. It is expected that the Project 1 transmissicn
.corridor will require approximately three acres of land per

mile. Where new roads will be required, the construction of
la-foot-wide access roads will necessitate the alteration of
"about four acres pef mile. Additional land will be required

¥
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for concrete batch plants, pulling stations and storaée areas. 0
Clearing of natural vegetation will be kept to a minimum by

limiting clearing activities to plants which pose a barrier to

vehicle access or a hazard to electrical transmission. The

impact of construction on vegetation and associated fauna is
anticipated to be generally small.

4.2.1.2 Project 3,

The transmission line will share a corridor and roads with a
proposed 345 kV line for most of its length. In the area where
the line will not parallel the 345 kV line, the topography is.
generally flat and soil impact is expected to be slight.

The route segment opened by Project 3 construction accounts

for. approximately 15 miles of the 195 mile length and is routed '
entirely over flat or gently rolling terrain. Because founda-

tion work and the use of very'heavy equipment are not required

in wood structure line construction, no significant impact is »
expected on ground cover.

Construction activity will, however, cause some displacement
of fauna due to the loss of habitat. Such displacement may
result in the loss of some individuals directly or indirectly
due to increased competitive pressures in the surrounding
populations. ,

A previous study of the effect of power lines on avian popu-
lations in southern New Mexico reported that golden eagles
(Aguila chrysactos), cactus wrens (Campylorhynchus brunnei-
capillum), white-necked ravens, and some hawks will select
transmission towers for nesting as an alternative to natural
sites.(z) These species require high sites which are limited
in desert communities. Raptor species frequently will use
the crossarms of the towers as observation posts.

4.2-2
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4.2.2 WASTEWATER CONVEYANCE FACILITIES )

The impacts experienced in construction of the wastewater con-
veyance system and the mitigation measures practiced are
summarized in this section. These impacts are not significantly
different from those described in ER-CP Section 4.2.2 and the
TES. ) )

\

Pipeline construction has not generated any adverse or unantici-
pated environmental impacts. The line crosses underneath
streams eliminating changes in drainage or surface hydrology.
The generally level topography of the route is restoreﬁ*once
the excavations are backfilled. Topsoil is stockpiled during
construction and is replaced after the trench is backfilled.
Native grass and plant seeds are retained within the topsoil
and will germinate naturally during normal growing seasons,
after the soil is replaced. Temporary disturbance of wildlife
has occurred in the few areas where brush was removed, although
this was windrowed to maintain some degree of cover for wild-
life. APS has proposed to use an EPA approved herbicide in
places to control the growth of Russian thistle weed.
Agricultural activity temporarily lost, is returning as those
portions of the pipeline are completed. The effectiveness of
mitigation measures is continually monitored both by con-
struction and environmental personnel.

Archaeological excavations were completed as gcheduled. Much

- valuable data was obtained from the artifacts uncovered in the

excavation. Cultural remains were abundant in several of the
sites. A thorough description of this project is found in the
final report published by the Museum of Northern Arizona.(z)
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4.2.3 REFERENCES

1. Environmental Impact Study -of Proposed 345-kV Power
Transmission Line Corridors from Dona Ana County,
New Mexico to Greenlee County, Arizona, prepared for
the E1 Paso Electric Company, prepared by the New Mexico v
Environmental Institute, Las Cruces, New Mexico,
January 1974.

2. Hohokam Settlement on the Middle Gila: Excavations
along the Palo Verde Pipeline, Museum of Northern
Arizona, December 1979.
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4.3 . RESOURCES COMMITTED

The information presented in ER-CP Section 4.3 and the FES has
not changed significantly since submittal of the ER-CP.
Estimates of resources committed are summarized in this section.

4.3.1 COMMITMENTSHCONSEDERED

IrreYersible:commitments generally concern changes set in
motion by the proposed action which, at some later time,

could not be altered so as to restore the present order of
environmental resources. Irretrievable commitments are
genefally the use or consumption of resources that are neither
renewable nor recoverable for subsequent use.

The ﬁypes of resources. of concern can be identified as (1) mate-
rial resources, including materials of construction, renewable
resource materials consumed in operation, and nonrenewable
reso@rces consumed, and (2) nonmaterial resources, including

a range of beneficial uses of the environment.

Resoﬁrces considered which may be irreversibly committed by the
operation are: (1) biological species destroyed in the
viciqity, (2) construction materials that cannot be recovered
and ﬁecycled with present technology, (3) materials that are
rendgred radioactive and cannot be decontaminated, (4) materials
consumed or reduced to unrecoverable forms of waste, (5) the
atmosphere and water bodies used for disposal of heat and cer-
tain ‘waste effluents, to the extent that other beneficial uses
are éurtailed, and (6) land areas rendered unfit for other
uses. Those of importance to construction of this project are
discussed in the following sections. Commitments made as a
result of operation are described in section 5.7.
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4.3.1.1 Biotic Resources

Construction has some adverse effects on the onsite biota of _
undisturbed areas, and disturbance of some of the biota adjacent
to the site. : R

The construction of the station has resulted in the direct

disturbance of several identified vegetation communities and ~
associated fauna. It is also likely that transmission-system
constructién will cause some disturbances. = - ) -

™

The reproductive potential of most species in the PVNGS area

or along the transmission line and pipeline corridors is P
sufficiently high that losses of individuals as a result of '
station construction will not have a long-term effect on popu- -
lation stability and structure of the local ecosystems. For a
few -species, principally the top mammalian and avian carnivores
(species which are not particularly abundant in some of the ...
areas), losses of individuals could have a long-term effect . on ’
the numbers of individuals in the local population. Those
individuals lost through station construction, or by increased
hunting pressure along transmission corridors, can be coﬁsidérgd

’ .

an irretrievable commitment. . *

4.3.1.2 Material Resources

Materials of construction are almost entirely of the depletable
category of resources. Concrete and steel constitute the bulk
of “these materials; numerous other mineral resources are
incorporated in the physical plant.

2

4.3-2
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‘ ‘Some materials are of such value that economics clearly promote
recycling. Facility operation will contaminate only a portion
of the plant to such a degree that radioactive decontamination
would be needed to reclaim and recycle the constituents. Some
part§ of the facility will become radioactive by neutron |
activation. Radiation shielding around the reaétpr and around
other components inside the primary neutron shield constitutes
the major material in this category, for which it is not
feasible to separate the activation products from the base
materials. Components that come in contact with reactor cool-
ant or with radioactive wastes will sustain variable degrees
of surface contamination, some of which would be removed if
recycling is desired. The quantities of materials that could
not be contaminated for unlimited recycling probably represent
very small fractions of the resources available in kind and
in broad use in industry.

| Many materials on the "List of Strategic and Critical Mate-
. rials"(l) (e.g., aluminum, asbestos, beryllium, cadmium, lead,

| nickel, platinum, silver, tin, tungsten, and zinc) are used in

| - - nuclear facilities. Construction materials are generally
expected to remain in use for the full life of the facility,
in contrast to fuel and other replaceable components discussed
later. There will be a long period of time before terminal
disposition of construction materials must be decided. At

L that time, quantities of materials in the categories of precious
metals, strategic and critical materials, or resources having
small natural reserves must be considered individually, and
plans to recover and recycle as much of these valuable deplet-
able resources as is practicable will depend on need.

4.3-3 ) ;,;
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4.3.1.3 Mineral Resources : .

There are known mineral resources in the vicinity of the plant
site consisting of sand, gravel and clays. Withdrawal of land
for site development from all mlneral extraction should not
51gn1flcant1y alter the avallablllty of sand, gravel, or clays
in the area. (2) -l

LT

4.3.1.4 Land Resources

Land commitment is potentially reversible with the amount of _
commitment being a function of the level of decommissioning
chosen. .

4.3.2  REFERENCES

1. G. A.'Lincoln, "List of Strategic and Critical Materials,"
Fed. Regist. 37(39): 4123(1972).

2. Letter dated July 23, 1975, from S. Doremus, Deputy Asst.,
Secretary of Interior, to W. H. Regan, USNRC, -
Washington, D.C.

a
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‘ 4.4 RADIOACTIVITY

Information presented in ER-CP Section 4.1 and the FES has

been revised to reflect updated construction manpower estimates.
Radiation doses. to the construction workforce are presented in
this section.

4.4.1 CONSTRUCTION DOSES

Since PVNGS is a multiple-unit site, and Unit 3 will be under
construction while the other two units are operating, con-
struction workers on Unit 3 will be occupationally exposed to
radiation. The exposure will be greater for Unit 3 workers
than for workers at any other PVNGS unit because they will see
the greatest radiation source. Table 4.4-1 shows annual total
body doses at various locations at Unit 3.

The total man-rem doses to construction personnel during the
construction of Units 2 and 3 are shown in table 4.4-2. Refer

. to PUNGS FSAR Section 12.4 for models, assumptions, and input
data.

4.4.2 REFERENCES
1. PUNGS FSAR Section 12.4.

4.4-1
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Table 4.4-1 ‘

ANNUAL INDIVIDUAL BODY DOSES AT UNIT 3
FROM UNITS 1 AND 2

¢

Total Body Doses
(mrem/yr)
Location ‘|- Immersion .| Direct - Total
_ Unit 3 Turbine Bldg © o 0.27 3.88. 4.15
Unit 3 Containment 0.23 - 0.64 0.87
Unit 3 Auxiliary Bldg 0.23 0.64 0.87
Unit 3 Cooling Tower 0.11 0.02 0.13
Table 4.4-2
" MAN~REM DOSES TO CONSTRUCTION PERSONNEL ‘
Year Doses
1983 4.1
1984 5.5
1985 4.0
1986 0.5
Total ' 14.1
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4.5 CONSTRUCTION IMPACT CONTROL PROGRAM

Estimates of the overall environmental impact of site prepara-
tion and conétruc@ion were made in Chapter 4 of the ER-CP.
Control measures designed to minimize these impacts were also
described.’ Baseline programs, against which enivronmental

" impacts could be measured, were implemented in 1973. These
included groundwater level and quality measurements in the
perched and regional aquifiers (refer to section 2.4) and
ecological studies (section 2.2). Certain recommendations and
requirements for the continuing conduct of these programs were
made by the NRC staff in the FES in September, 1975. In
response to these requirements, a Construction Phase Ground-
water Monitoring Program and Ecological Monitoring Program were
submitted to the Commission on April 5, 1976. The programs
were reviewed and approved by the NRC on June 17, 1976. These
programs were incorporated into the Construction Phase Environ-
mental Control Program.

The requirements of the FES were incorporated into the written
program. In addition, the recommendations stated in the FES,
with the exception of anthropod sampling, were also incorporated.

4.5.1 GENERAL DESCRIPTION

The Construction Phase Environmental Control Program is under
the direction of Arizona Public Service Company (APS). Bechtel
Power Corporation, as Engineer-Constructor, is given certain
responsibilities for implementing the program. In addition,
outside consultants are used for certain monitoring and sam-
pling requirements. The program consists of:

]
° Site Environmental Protection
o Groundwater Monitoring
° Ecological Monitoring

© Archaeological Investigation and Mitigation

4.5-1
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° Procedures for Limiting Adverse Effects During and
from Construction

° Procedures for Evaluating and Reporting Adverse
Environmental Impacts

) Procedures for Auditing and Inspecting Environmental
Activities
The program is designed to ensure that environmental control
requirements found in the following documents are met:

° Environmental Report (ER)
° Final Environmental Statement (FES)
° Preliminary Safety Analysis Report (PSAR)

o Atomic Safety and Licensing Board (ASLB) Initial
Decision

o Construction Permit (CP) ‘
@ State Certificate of Environmental Compatibility (CEC)

4.5.2 RESPONSIBILITY AND AUTHORITY

The program is directed by a Responsible Engineer, APS Nuclear
Services Department, designated by the Vice President, Nuclear
Projects.

The Manager, Nuclear Services, and the Vice President, Nuclear
Projects, have the responsibility to notify the Nuclear Regu-
latory Commission (NRC) of any construction activity, not
previously evaluated by the NRC, that may result in a signifi-
cant adverse environmental impact, or having significantly
greater impact than that previously evaluated. This responsi-
bility includes authority to stop work until approval of the
NRC is obtained. Authority to stop work is also delegated to
the APS Site Construction Manager.
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Diking, channeling or planting were incorporated into
the pipeline design and specifications in areas where
erosion could occur due to pipeline installation.

Environmental briefing sessions are conducted for
construction personnel.

Land -used for temporary construction facilities will be
returned to its general original conditién by replacing
topsoil and allowing revegetation, as necessary.

Organic materials from the plant site, not used for
erosion control, are buried in on-site disposal areas.

Subsoil removed during excavation and grading of the
site, as well as materials excavated elsewhere, is used
wherever possible as construction fill. '

On-site grading is confined to areas requiring'excava—
tion, placement of embankments and backfill. Off-site
grading is confined to access roads, rail-road access

and the wastewater conveyance pipeline.
Dust is controlled by the use of water trucks.

Temporary constructions roads are removed if they do
not become part of the permanént road system, and the
land’ is returned to its general original condition.
Permanent roads are used wherever possible.

Construction roadside slopes and spoil area slopes are
graded to conform with existing contours to prevent
water accumulation and erosion.

Combustible construction trash is burned at designated
areas to .reduce volume and residue buried. Permits are
obtained.

Concrete batch plant and truck wash waste are dis-
charged to a retention basin.



19.

20.

21.

22.

23.

24.

25.

26.

4.5.3.2

PVNGS ER-OL
’ CONSTRUCTION IMPACT

CONTROL PROGRAM

Human wastes not processed in the site sewage treatment
plant are transported off-si;e by a closed tank truck
for proper disposal. ’

Petroleum product wastes from construction activities
are collected in oily waste sumps and removed from the
site.

Standard noise control devices that meet OSHA .require-
ments are installed on trucks and other equipment.

Cleared brush and vegetation (unplanted) are used for
erosion control to the greatest practicable extent.

Wastewater from dewatering operations is directed to
on-site retention basins.

Known cases of coccidioidomycosis (Valley Fever) among
the construction workers or pipeline sub-contractors
are reported to the State and County Health Departments.

Heavily compacted soils are loosened as practicable to
facilitate natural revegetation growth.

Subcontract specifications are reviewed to assure that
appropriate environmental protection commitments are
incorporated in subcontracts. Subcontracts are adminis-
tered in the field to assure that the commitments are
met. Preconstruction environmental briefing sessions
are conducted with contract construction crews to
identify and explain environmental policy. :

Additional Commitments Applicable to the Off-Site
Pipeline and Related Facilities

Clearing activities are minimized in pipeline corridors
by'careful planning and supervision, including con-
siderations of soil stability, protection of adjacent
vegetation, selectivity in the choice of access and
construction road routes and the protection of stream
banks.
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2. Use of growth retardants, chemicals and biocides during
construction of the wastewater pipeline or access roads
i1s prohibited.

3. Metal and other solid waste attributed to construction
is removed upon completion of construction.

4. Rubber-tired vehicles are used to transport structures,
equipment and supplies. Travel of rubber-tired vehicles
is restricted to established construction roads and
other established roads required for access. Usage of
tracked vehicles is limited to areas where such
machine}y is absolutely necessary.

5. ~Soil that has been excavated during pipeline con-
struction is evenly backfilled into the area, or
removed from the area. A

6. With respect to access road construction:

a. Wherever practicable, only single-lane roads of
- l4-foot maximum width have been constructed.

b. Slopes, have been cut so that the depth of cut is

as shallow as possible without endangering safety,
- the cut of the slopes does not exceed 1l:1 in

ordinary material and 0.5:1 in hardpan, the depth
of excavation generally is as shallow as condi-
tions permit, and the cut and fill operations are
minimized by following natural contours wherever
possible. '

c. Linear road construction is avoided in areas that
require sustained grades.of greater than 6%.

d. Road rights-of-way are clearly‘marked to prevent
tractor operators from making unnecessarily wide
roadbeds.

e. Roads were laid out to minimize .the loss of
vegetation.
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£. Access roads will be closed in a manner that will
effectively bar access to.unauthorized vehicles.
Signs warning against unauthorized access (tres-
pass) will be posted at suitable locations when
permission can be obtained from landowners.

g. Vegetation intercepted by access roads is driven
over wherever possible in lieu of physical
removal.

h. Roads are consgruéted in accordance with suffi-
ciently high standards to allow movement of heavy
equipment.

7. Adequate drainage, water bars and .other safeguards are

provided for the collection, transport and distribution
of runoff to prevent localized erosion.

8. Filling in or breaking down of stream banks is avoided
‘ wherever possible.

9. Impacts due to rubbish resultlng from plpellne construc-
tion have been minimized..

10. The land is being restored to its original contour to
| ‘ maintain natural drainage and esthetic values. In
i construction areas where erosion potential exists,' and
“ upon consultation with the property owner, considera-
tion will be given to revegetation with appropriate
flora that can stabilize the soil as rapidly as .possi-
ble. All state-of-the-art erosion control measures not
K specifically required or recommended are followed
| wherever applicable, particularly in the vicinity of
watercourses and stream cross1ngs that are located in -
the Gila River Ba51n ’

11. After pipeline 1nstallqtion, topsoil is replaced, most
' notably in disturbed agricultural areas. :

4,5-7
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12. Spoils produced during construction within 100 feet of
the Gila River or its tributaries are removed to mini-
mize possible transport that could result in siltation.

13. Damage to the stream banks of the Gila River and its
tributaries is repaired immediately following
construction.

14. Natural drainage is restored 1mmed1ately following
construction. ‘

15. Use of chemical substances for dust and vegetation

control is prohibited.

16. An ecological consultant is available to advise the
‘ construction foreman on the protection of ecologically
sensitive features on, or adjacent to riparian habitat
and construction within 100 feet of the bank of the
Gila River or its tributaries. »

4.5.3.3 Construction Phase Groundwater Monitoring Program

4.5.3.3.1 Monitoring Program for Perched Mound

Because potential construction contaminants would be observed
_first in the perched mound, the density of monitoring points is
greater 1n‘thls aquifer than for the regional aquifer.

Water Levels .

Existing boreholes, shown in figure 4.5-1, are used to monitor
perched water elevation. These data are plotted graphlcally
and trends followed to discover anomalous changes..

Water Quality

Water quality sampling analyses are shown in table 4.5Elu"This

list was developed after careful consideration of the major .
chemical constituents related to perched and regional-ground- °
water, construction materials, construction activities likely

#

4.5-8
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TABLE 4.5-1
WATER QUALITY ANALYSIS PARAMETERS

Parameter )
Arsenic
Boron
Cadmium
Chloride
Total Cyanide
Fluoride
Phenol
Specific Conductance
TDS
‘ Lead
Zinc
Sodium
Chromium (Hexavalent)
Nitrate (NO3) ﬂ
PH

Radioactivity

Sulfates
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to affect the water, the U.S. Public Health Service Drinking
Water Standards and the EPA National Interim Primary Drinking
Water Standards. The analyses are done for those pérameters
listed in the table; however, if the TDS value varies by 20% or
more from one measurement to the next at any well, a more
complete analysis is conducted to identify the source of the
variation.

4.5.3.3.2 Monitoring Program for Regional Aquifer

While chemical and water level changes are expected to appear
first in the perched mound, in order to maintain continuity of
measured data, the regional aquifer is monitored as well. The
monitoring program surveys the regional aquifer water levels
and water quality at the locations shown in figure 4.5-2.

A testing program for the wells which are sampled on-site was
established in June, 1975. Samples were analyzed in September,
1975, to establish the water quality baseline. Additional
samples were analyzed prior to construction. Table 4.5-1 lists
the parameters measured. This list was developed after careful
consideration of the major chemical content of the existing
perched and regional aquifers. The analyses are done for those
parameters listed; however, if the TDS concentration changes by
more than 20% from one measurement to the next at any well, a
more complete analysis is performed to identify the source of
the change.

-4.5.3.4 Ecological Monitoring Program

Construction activities are highly visible and can potentially
cause environmental impacts. The predicted ecological impacts
from the construction of PVNGS have been addressed in sec-
tions 4.1 and 4.3 and several mitigation measures, or controls,
to lessen the pctential constructicn impacts have been listed
in this section and the FES. These environmental controls
directly relaté to the major causal links between construction
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activities and potential ecological degration including habitat
alteration, noise, dust and chemical pollution of the air, ’
land, drainage areas and water. Since the likelihood of any
substantial adverse damage to the stability and structure of
the biotic communities in the region of the PVNGS site due to
construction activities, other than direct habitat alteration
is low, this program has been directed towards an overall field
and aerial reconnaissance of habitat alteration and environ-
mental education of construction personnel. It has been
designed with the intent of:

e Increasing environmental awareness among construction
personnel. '
@ Providing the opportunity of early detection of pre-

viously unforeseen adverse environmental impacts.

o Allowing for mitigation measures to be considered
promptly once an adverse impact is noted.

° Documenting environmental changes which actually occur
during plant construction and the mitigation measures
taken to lessen these impacts. ’

4.5.3.4.1 Environmental Awareness Presentations

The cumulative effect of minor and major decisions made by
construction personnel is the most important factor détermining
the ecological condition of the site after construction. Con-
sequently, an integral part of the preconstruction conference
held with contractor and subcontractor employees is a session
on environmental awareness. The objectives of these confer-
ences are to (1) indicate to construction personnel how their
work affects the environment, and (2) provide guidelines to
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minimize the adverse environmental impacts, where practical.
The presentations include:

© A 12-minute videotape describing the ecologically .
sensitive habitats and other areas of specific ecologi-
cal concern at the PVNGS site. ' |

° An explanation and distribution of an illustrated
Environmental Construction Handbook prepared for con-
struction personnel.

The Handbook was prepared for distribution to field supervisors

and foremen‘and presents suggestions about environmental prac-

tices that can be applied by individuals during construction at

PVNGS. The Handbook provides a mechanism to aid in explaining

the "how" and "why" of the environmental controls found in the

contract specifications. Pertinent ecological information is

presented in terms of the kinds of construction activity at ,
PVNGS which significantly impact the environment. Information “ ‘
concerning the natural history of important plants and animals |
at and near the site is discussed in the context of practical |
suggestions as to how to reduce to a minimum the adverse impact |
of the construction activities. The Handbook is written using
unsophisticated terminology and is amply illustrated. |

4.5.3.4.2 Field Surveys

Ecological field surveys are conducted in order to (1) provide
ground verification of photointerpretation studies, (2) iden-
tify ecological impacts which are imminent or which have
occurred and can be mitigated, and (3) document the actual
ecological impacts of construction activity. Table 4.5~2 lists
the major characteristics analyzed, the frequency of observa-
tion and explains the rationale for including the specific
characteristics.
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Table 4.5-2

MAJOR ECOLOGICAL OBSERVATIONS TO BE ANALYZED AT AND IN THE
GENERAL REGION OF THE PVNGS SITE

a

Observation

Rationale

1. Habitat Alteration, for example:

a. Status of existing drainage courses,
particularly East and Winters Wash
and location of new drainage courses.

b. Amount and kind of habitat disturbed,
including accumulative amount of habitat
lost and any habitat lost due to con-
struction equipment and vehicles outside
of designated work areas.

c. Apparent amount of soil erosion.
d. New species habitat formation.

2. Revegetation Practices - How and where they are
being carried out. -

3. Presence of any rare, endangered, threatened or
state-protected faunala),

Habitat alteration will be the major detectable impact.

Aleration of East Wash course represents a major habitat
modification.

An upper limit of 3700 acres can be cleared at PVNGS.

Soil conservation practices can result in preventing the
loss of valuable seed reserves and growth media and can
prevent soil sedimentation.

Creation of new habitat, including shallow pools of water
could result in the use of the site by new species. In
certain cases, control measures are practical.

. Properly carried out revegetation efforts can be an important

mitigative action for the original vegetation lost.

In certain instances, for example with Gila monsters and
desert tortoises, special mitigative measures can be
developed to protect these species to insure that they are
disturbed as little as possible. "

(a)All state-protected plants on the PVNGS site have been transplanted or otherwise protected prior to

construction. -
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Due to implementation of environmental protection controls,
including construction sediment basins to trap sediment from
‘worksite runoff and implementing a comprehensive environmental
control program, no major ecological problems were anticipated
or have been encountered to date. The surveys are made by
trained plant and animal ecologists who are familiar with the
desert ecosystem at PVNGS and with the construction plans.

4.5.3.4.3 Rerial Reconnaissance Surveys

In order to help document ecological -impacts of construction
and to obtain information useful in making mitigation sug-
gestions, aerial photography (1 inch = 2,000 feet) is performed
and interpreted at least once per year. The aerial reconnais-
sance surveys provide a regional overview of the impacts of
construction activities on and near the PVNGS site.

The photography is interpreted immediately after it is devel-~ 0
oped and printed in order to aid in developing mitigation plans

which will be responsive to actual environmental conditions at

the site. Both the number of acres disturbed and levels of

disturbance are identified and evaluated.

4.5.3.5 Archaeological Monitoring

A study of the archaeological remains which may be directly
endangered by the construction of the Palo Verde Nuclear
Generating Station has been conducted and steps to mitigate

- the effects of construction have been taken. Field investiga-
tions of the directly affected archaeological resources con-
sisted of excavation by professionally accepted methods, con-
trolled surface collection of artifacts, and extensive
documentation with methods including detailed mapping, photog-
raphy and field notes. This research was directed toward two
goals: (1) answering questions and investigating' problems of
current archaeological importance relative to the immediate 0

4,5-14
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situation of the plant site; and (2) preserving for future
study selected sites or segments of sites which are representa-
‘tive of certain archeological remains found in the plant site.
The mitigation program includes intensive field study of nine
archaeological sites, a comprehensive laboratory analysis of
recovered artifactual and non-artifactual materials, completion
of all curatorial requirements of the field records and recov-
ered collections and a descriptive and interpretive report of
publishable quality. Investigations of a modern labor camp "
have been restricted to limited field observations and records.
Two prehistoric sites not directly impacted by the proposed
plant construction were subjected to thorough field documenta-
tion of their surficial expressions but subsurface explorations
were not attempted to preserve this aspect of the sites.
Notification of archaeological finds discovered during construc-
tion activities is made to the Museum of Northern Arizona
before work proceeds. Mitigation is then based upon the recom-
mendations- of the Museun.

4.5-15
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5. ENVIRONMENTAL EFFECTS OF STATION OPERATION

5.1 EFFECTS OF OPERATION OF HEAT DISSIPATION SYSTEM

This section provides a summary of the effects of station
operation updated to reflect 5 years of meteorological monitor-
ing. There have not been changes to PVNGS systems or struc-
tures since the Atomic ‘Safety and Licensing Board (ASLB) con- '
struction permit hearings, February 23 through 27, 1976, that
would significantly increase the environmental effects of
station operation above those forecast by ER-CP Section 5.1 or
the FES. ‘

Because PVNGS is a dry site, there are no intake or discharge
structures in the context of Section 5.1 of Regulatory Gulde
4.2, Rev. 2 to interact with the biota of the water source or
receiving waters. Wastewater effluent is transported to the
site by a pipeline and is treated and then stored in the onsite
reservoir. Water is lost from the site mainly-via evaporation |
from the cooling towers. Other losses of water may include
evaporation and seepage from the onsite reservoir, the cooling
tower drift, and a very small amount from the evaporation
ponds.

The only other system that dissipates heat to the environment
is the essential spray pond system (ESPS). Heat is rejected
to the ESPS from the safety-related auxiliary systems, which
reject it to the atmosphere via sprays. The ESPS, operates
during reactor shutdown and provides cooling water for the
diesel generators. It is anticipated that the ESPS will be
used approximately three times a year for periods greater than
1 day, during reactor shutdown.

The round mechan1ca1 draft coollng tower system is discussed in
_detail in section 3.4. Reference design parameters ‘for the
cooling towers are presented in table 3.4-1. The curve of
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EFFECTS OF OPERATION OF .
HEAT DISSIPATION SYSTEM ‘

expected exit-air temperature is shown in figﬁre 5.4-8.’ Fig-
ure 3.1-4 illustrates the round mechanical draft cooling tower
site arrangement used in these analyses.

5.1.1 EFFLUENT LIMITATIONS AND WATER QUALITY STANDARDS

Effluent limitations and water quality standards are not ‘

applicable to PVNGS as there will be no water discharges

offsite. ' '
\
|
|

5.1.2 PHYSICAL EFFECTS

Heated effluent from the heat dissipation system will not be

. discharged to natural surface water bodies, but will be pro-
cessed onsite for reuse as described in sections 3.3 and 3.4.
Thus, operation of the heat dissipation system will not affect
the temperature of na;ural surface water bodies.

Waste from the circulating-water systems consists of blowdown ‘
corresponding to 15 cycles of concentration of the makeup water

and drift from the cooling towers. Blowdown is continuously

discharged to the lined evaporation ponds, as required to |
maintain water quality. No significant adverse effect on the

groundwater system is expected to result from the lined evapo-

ration ponds. The composition of the blowdown is given in

table 3.6-1. '

Makeup water for the circulating-water system consists of

treated wastewater effluent from the City of Phoenix 91st

Avenue Sewage Treatment Plant, which will be stored onsite in

an 80-acre reservoir. The water will receive additional |
treatment before storage, with a resulting total dissolved i
solids (TDS) concentrat%pn of approximately 1000 mg/l. Seepage i
from the reservoir could reach the mound of perched groundwater

under the site. However, tﬁe TDS concentration of perched

groundwater is as great or greater than the stored makeup

water and, therefore, no adverse effect on groundwater quality ‘
is expected.

5.1-2
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EFFECTS OF OPERATION OF
HEAT DISSIPATION SYSTEM

5.1.3 BIOLOGICAL EFFECTS

The cooling-water reservoir will contain water suitable for
wildlife use. Waterfowl and shorebirds will probably be
attracted to this expanse of open water. Birds of up to

80 species may visit the reservoir.(l) _Table 5.1-1 lists the
80 species of birds and their present occurrence in Maricopa
county. The reservoir'may provide a resting place for migra-
tory waterfowl. Other wildlife species may use the reservoir
for drinking water, and some amphibians may breed there.

Bird mortality from collisions with cooling towers is not
expected to occur since the towers are lower than other major
site structures. Further, the site is not located on a major
migratory flyway, and adverse meteorological conditions that
could interfere with bird navigation rarely occur in the site
region. :

5.1.4 OTHER EFFECTS

Operation of the round mechanical draft cooling towers may
cause ground-level fog, elevated visible plumes, ground deposi-
tion and airborne concentrations of dissolved solids from drift
droplets, noise, and consumptive water use. |

5.1.4.1 Computer‘Models

Computer models used to evaluate the effects of cooling tower
operation are described in section 6.1.3.3.3.

5.1.4.2 Fogging and Icing

" The effect of an evaporative heat dissipation system on the

formation of fogging and icing conditions is determined by the
quantity and location of added moisture and on the existing
ambient air conditions. The major factors of significance in
determining the enhancement of fogging and icing occurrences

5.1-3
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Table 5.1-1
BIRD SPECIES THAT MAY VISIT THE PVNGS RESERVOIR(l) (Sheet 1 of 7)

(a)

Present Abundance and

Common Name Scientific Name Breeding Status in Maricopa County
Common loon Gavia immer Casual transient
Horned grebe Podiceps auritus Casual transient
Eared grebe(b) | Podiceps niéricollis Abundaﬁt\winter visitor
Western grebe Aechmophorus Casual winter visitor,
' . occidentalis transient

Pied;billed'grebe(b) Podilymbus podiceps B Rare summer resident,

‘ T fairly common winter

visitor
Double-crested cormorant Phalacrocorax " B Uncommon transient
' : auritus )

Great blue heron(b) Ardea herodias B Common resident
Green heron Butorides virescens Fairly common resident

Little blue heron -
Cattle egret

Great egret

Snowy egret

Florida caerulea

Bubulcus ibis

Casmerodius albus
Egretta thula =

Causal visitor

Casual visitor
Uncommon transient
Fairly common transient

a. B indicates species that presently breed in Maricopa County.'

~

b. Likely to use the reservoir. -

WILSXS NOILVAISSIA LYIH
J0 NOIILVYId0 J0 SLOITJIH
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Table 5.1-1 , )
BIRD SPECIES THAT MAY VISIT THE PVNGS RESERVOIR(l) (Sheet 2 of 7)

(a)

Present Abundance and

Mallard (®)

Gadwall(b)

Anas platyrhynchos

Anas strepera

Common Name Scientific Name Breeding Status in Maricopa County
Black-crowned night heron | Nycticorax ’ Uncommon transient
nycticorax -
Least bittern Ixobrychus exilis B Rare local summer resident
American bittern Botaurus Rare transient
lentiginosus
Wood stork Mycteria Americana Casual summer visitor
.White-faced ibis(b) Plegadié Chihi Common transient
Whistling swan 0Olor columbianus Casual winter visitor
Canada goose Branta canadensis Fairly comman winter
_ ’ visitor
White?fronted goose Anser albifrons Rare fall transient,
winter visitor
Snow goose Chen caerulescens Uncommon winter visitor
Black-bellied tree duck Dendrocygra B Uncommon summer resident
autumnalis

Fairly common winter
visitor

Fairly common winter
visitor

WILSAS NOILVAISSIA LVIH

J0 NOILWYIdO J0 SLOIIIH
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BIRD SPECIES

Table 5.1-1

THAT MAY VISIT THE PVNGS RESERVOIR

(1) (sheet 3 of 7)

Common Name

Scientific Name

Breeding

(a)

Present Abundance and
Status in Maricopa County

Pintail(b)

Green-winged teal(b)

Cinnamon teal(b)

(b)

American wigeon
Shoveler(b)-
Wood duck(b)
Redhead (P)

Ring-necked duck(b)

Canvasbackﬂb)

Lesser scaup
Common goldeneye .

Ruddy duck(b)

Anas acuta

Anas crecca

Anas cyanoptera

Anas americana

Anas clypeata

Aix sponsa
Aythya americana

Ayggfa collaris

Aythya valisineria

Aythya affinis

Buecphala albeola

Oxyura jamaicensis

Abundant winter visitor

Abundant winter visitor

Fairly common winter and
summer visitor

Abundant winter visitor

Common winter visitor

Uncommon winter visitor

Fairly common winter
visitor, transient

Common winter visitor

Fairly common winter
visitor

Fairly common winter
visitor

Irregular winter
visitor

Fairly common winter
visitor, uncommon
summer resident:

WILSAS NOILVY4ISSIA LVYIH

Jd0 NOILWHIJO J0 SIOFIJIH
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BIRD SPECIES

A“

Table 5.1-1 -
THAT MAY VISIT THE PVNGS RESERVOIR(l) (Sheet 4 of 7)

(a)

Present Abundance and

Common Name Scientific Name Breeding Status in Maricopa County
Hooded merganser ‘ Lophodytes cucullatus Casual winter visitor
Common merganser Mergus merganser Fairly common winter
visitor |
Red-breasted merganser Mergus serrator Casual winter visitor,
_ transient )
Virginia raii Rallus limicola . B Fairly common winter
) visitor
Sora Porzana carolina B Fairly common winter ’
visitor
Common gallinule Gallinula chloropus B Common resident
American coot(b) Fulica americana B Abundant resident
Semipaimated plover Charadrius Uncommon transient
semipalmatus
Snowy plover Charadrius Rare transient
alexandrinus )
Killdeer(b) Charadrius vociferus B Common resident

American golden plover
Black-bellied plover
Common snipe

Pluvialis .dominico

Pluvialis saquatarola

Capella gallinago

Casual transient
Uncommon fall transient
Common winter visitor

WILSAS NOILVAISSIA LVHEH

JO0 NOIILWYIJO JO0 SLOTIIT
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BIRD SPECIES

, Table 5.1-1
THAT MAY VISIT THE PVNGS RESERVOIR (1) (Sheet 5 of 7)

Common Name

Scientific Name

Breeding

(a)

Present Abundance and
Status in Maricopa County

Long-billed curlew
Whimbrel

Spotted sandpiper(b)
Solitary sandpiper
Willet

Greater yellowlegs(b)

Lesser yellowlegs(b)
Pectoral sandpiber_

Baird's sandpiper.

Short-billed dowitcher

Long-billed dowitcher(b)

Numenius americanus

Numenius phaeopus

Actitis macularia

Tringa solitaria

Catoptrophorus

semipalmatus

Tringa melanoleuca

Tringa flavipes

"Calidris- melanotos

Calidris bairdii

Limnodromus griseus

Limnodromus

scolopaceus

Rare transient

Casual transient

Common fa}l transient,
winter visitor

Uncommon transient

Rare transient

Fairly common transient,
winter visitor

Fairly common transient,
winter visitor

Uncommon fall transient,
casual winter visitor

Féirly common fall
transient

Casual transient

Fairly common tfansieht,
winter visitor

WILSAS NOILYJISSIAd LYIH
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BIRD SPECIES

‘.

Table 5.1-1

THAT MAY VISIT THE PVNGS RESERVOIR

(1) (sheet 6 of 7)

Common Name

Scientific Name

Breeding

(a)

Present Abundance and
Status in Maricopa County

Stilt sandpiper(b)

Western sandpiper(b)

Marbled godwit
Sanderling
(b)

American avocet

Black-necked stilﬁ(b)

Red phalarope .
Wilson's phalarope(b)
Northern phalarope

Herring gull
Ring-billed gull
Franklin's gull
Bonaparte's gull

‘Phalaropus fulicarius

Micropalama

himantopus

Calidris mauri

Limosa fedoo

Calidris alba

Recurvirostra

americano

Himantopus mexicanus

Steganopus tricolor

Lobipes lobatus

Larus argentatus

Larus delawarensis

Larus pipixcan

Larus philadelphia.

Common transient

Common tr;nsient, fairly
common winter visitor

Casual transient '

Casual fall transient

Common fall transient,
fairly common spring
transient

Fairly common local resi-
dent, common migrant

Casual fall transient

Abundant transient

Fairly common fall
transient

Casual transient

Uncommon visitor

Casual transient

Casual visitor

WILSAS NOILVAISSIA LVYAH

JO NOILWYI4O J0 SLOIIJH
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BIRD SPECIES

Table 5.1-1
THAT MAY VISIT THE PVNGS RESERVOIR(l) (Sheet 7 of 7)

(a)

Present Abundance and

0T-T°S

Common Name Scientific Name Breeding Status in Maricopa County

Forster's tern Sterna- forsteri | Casual transient
Black tern Chlidonias niger Uncommon transient
Vermilion flycatcher(b) Pyrocephalus rubinus B Fairly common resident
Long-billed marsh wren Telmatogytes B Uncommon summer resident

’ palustris
Water pipit ‘ Antus spinoletta Abundant winter visitor
Yellowthroat Geothlypis trichas B Fairly common local

. summer resident
Song sparrow Melospiza melodia B Locally common resident

WILSAS NOILV4ISSIA &LYHH

JO0 NOIIVJIdO J0 SLOFIII
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EFFECTS OF OPERATION OF
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are the characteristics and quantity of effluent air, the
height of the effluent plume rise, and the downwind dispersion
of the effluent plume.

Potential horizontal and vertical icing conditions were not
considered in the analysis. A day or more of subfreezing tem-
peratures is necessary for any ice to accumulate to significant
thickness. Therefore, because the maximum daily temperature in
the site vicinity has never been reported below 32F,(2-5) no
guantitative estimates were made of potential icing conditions.

The fogging results were calculated based on the visibility
criterion that a liquid water content of 1.2 x 107> pound
liquid water per pound of dry air (0.015 g H20/m3 of dry air)
would result in a visibility of 1000 meters or less.(s)

5.1.4.2.1 Effects on Ground Transportation

Generally, driving conditions can be affected by visibility
reductions caused by fogging over roadways resuiting from
moisture emissions from the operation of cooling systems. The
surrounding roadways within 10 miles of PVNGS include Winters-
burg Road, Buckeye-Salome Road, 339th Avenue, Ward Road, and
Interstate 10. The location and orientation of each of these
roadways relative to the site are listed in table 5.1-2. The
predicted annual mean frequencies of occurrence of reduced
ground-level visibility to less than 1000 meters (5/8 mile)
were less than 1 h/yr for all roads except Ward Road which is
predicted not to have any.reduced ground-level visibility.

These predictions of insignificant fogging occurrences produced
by the operation of the cooling towers for PVNGS are consistent
with the experience of the Arizona.Public Service Company (APS)’
with operating cooling towers in the Phoenix area. .
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EFFECTS OF OPERATION OF
HEAT DISSIPATION SYSTEM

Table 5.1-2 . ‘

MAJOR ROADWAYS WITHIN 10 MILES OF PVNGS

' Distance and |
Major Roadways " Direction fr?g)'
and Orientation ‘Classification PVNGS (miles) '~ |
Wintersburg Road (N-S) Asphalt 0.8 W
Wward Road (E-W) Dirt 1.4 s |
Buckeye-Salome Road Asphalt 2.0 NE ‘ ) |
(NW-SE)
339th Avenue (N-S) Asphalt/ 4.5 SE
Dirt
I-10 (NW-SE) ' Interstate 5.8 NE -
highway
a. 8-point compass used.

5.1.4.2.2 Effects on Air Transportation ) ‘

The closest air carrier airport to the plant site is the Phoenix
Sky Harbor International Airport, approximately 50 miles east
of the site. At this distance, the cooling systems would not
affect airport operations.

5.1.4.2.3 Effects on Water Transportation

There are no major waterways in the vicinity of the site;
therefore, the cooling tower system would not affect water

transportation. |

5.1.4.3 Elevated Visible Plumes

The predicted occurrences of elevated visible plumes from the
cooling towers, and their environmental impact on surrounding
area airports and population centers, are discussed in this

section.
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5.1.4.3.1 Maximum Occurrence of Elevated Visible Plumes

Isopleths of the predicted annual frequency of occurrence of
elevated visible plumes are presented in figure 5.1-1. The
maximum predicted occurrences are approximately 530 h/yr in
the immediate vicinity of the cooling towers.

5.1.4.3.2 Occurrence ‘of Elevated Visible Plumes at Airports

Sky Harbor International Airport is located at too great a
distance to be affected by elevated visible plumes generated by
the operation of the cooling towers.

5.1.4.3.3 Occurrence of élevated Visible Plumes at
Surrounding Population Centers

The surrounding population centers within 10 miles include

Wintersburg, Arlington, Dixie, Hassayampa, and Tonopah, Arizona.

The location of these population centers relative to the site
are listed in table 5.1-3. The predicted annual mean frequen-
cies of occurrences of elevated visible plumes are approxi-
mately 1 h/yr for Wintersburg, less than 1 h/yr for Arlington
and 0 h/yr for Dixie, Hassayampa, and Tonopah, Arizona.

Table 5.1-3
POPULATIdN CENTERS WITHIN 10 MILES OF PVNGS

Distance and Direction
from PVNGS -

Population Center (miles)

wintersburg 3.5 N -

Arlington 7.5 SE

Dixie ) 6.5 ESE

Hassayampa 8.8 ESE

Tonopah 9.0 NNW

» 5.1-13
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5.1.4.3.4 Occurrence of Elevated Visible Plumes by Month

Table 5.1-4 presents the.maximum: frequencies:of occurrence of
elevated visible plumes greater than 0.50 mile in length for *
each month of the year and for each of the 'l16 compass direc-
tions. The tabulated values are of plumeé from the nine round -
mechanical draft cooling towers. The results show a maximum
frequency of approximafély 15 h/mo during March in a northeast
direction from the round mechanical draft cooling towers.

Table 5.1-5 presents the predicted maximum monthly visible
plume lengths for the cooling towers. |

5.1.4.4 Solids Discharge from the Cooling System

5.1.4.4.1 Dissolved Solids Deposition

To evaluate the environmental impacts associated with dissolved
solids in the cooling tower drift, the predicted deposition was
separated into deposition as .dry drift particles, as droplets,
and as total. Figure 5.1-2 displays isopleths of the predicted
annual solids deposition for dry particles that remain after
the water completely evaporates from the drift droplets. .t
Predictions of the annual solids deposited in droplet form are
presented in figure 5.1-3. The predicted total annual solids
deposition patterns--solid materials deposited as dry particles
and in droplet form--are shown in figure 5.1-4.

5.1.4.4.2 Airborne Concentration of Dry Drift Particles

Figure 5.1-5 presents isoﬁleths of the predicted annual mean
airborne concentrations of dry drift particles. The maximum
calculated values at the site boundary were 51 pg/m3 and
approximately 1 pg/m3 for 24-~hour and annual time perio?s,
respectively.

’

5.1-14




_ Table 5.1-4 »
MAXIMUM MONTHLY FREQUENCIES OF VISIBLE PLUMES
GREATER THAN 1/2 MILE IN LENGTH
(h/mo)

Direction from the Mcchanical Draft Towers

Month NNE NE -ENE E ESE SE SSE S SSW SHW WSW W WNW NW NNW N

January 3.1 5.7 2.2 1.1 |- 1.1 0.7 0.9 1.8 | 8.8} 12.9 6.6 7.9 3.9 0.9 0.9 1.1
February 5.0 3.9 1.7 0.6 0.0 0.0 0.4 0.6 2.9 5.0 | 4.4 2.1 0.8 1.7 0.2 ]| 1.9

March 6.1 15.3 ] 2.5 | 1.3 ) 1.1 23] 0.2 [ 1.3 | 3.4] 7.6 4.4 [ 48] 2.9 [1.9] 1.7 4.2

April 4.7| 20.4| 2.2 | 0.4| 0.0 |0.6| 0.2 } 0.6 | 3.2 3.2| 1.5 | 0.6 0.6 |2.7] 0.2} 1.9 -
o May To.0l 2.5 0.4 0.2 0.2 | 0.2 0.2 | 0.0 | 0.2 12.5]| 0.0 0.2 0.0 |0.2] 0.0] 0.0 céu
o June 0.0l 0.4 0.0 lo.0} 0.0 |0.0] 0.0 |0.0| o0.0] 0.0} 0.0 |0.0]| 0.0 |0.0][ 0.0]| 0:0 ®
l; July 0.0[12.7 [ 0.0 | 0.0] 0.0 0.0 0.0 | 0.0} 0.0/ 0.7/ 0.0 0.0 | 0.0 | 0.0 0.0 0.0 tb:Uj

August 0.0l 61| 0.7 {0.0| 0.0 |0.0| 0.0 |0.2 | o0.0] 1.3| 0.4 |0.0| 0.0 |0.0] 0.0 0.0 S

"y

Septembef 0.0] 3.8 0.0 0.0 0.0 0.0 ] 0.0 0.2 0.4 1.3 | 0.2 0.0 0.0 { 0.0} 0.0 0.0
October 0.7 3.3 0.7 0.2 0.2 0.2 0.2 0.2 3.6 4.5 | 2.9 3.1{ 1.1 | 0.0 ] 0.2 ] 0.2
November 1.6 2.5 ] 3.6 1.6 0.0 0.4 0.2 0.2 2.0] 4.2 | 6.7 1.8 0.4 0.2 | 0.4 0.4

December 3.8 3.1 2.4 0.9 0.2 | 0.0 0.0 | 2.1 6.6 8.3 | 3.1 | 3.1 ] 1.7 1.4 0.7 | 1.9

|
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Table 5.1-5
MAXIMUM MONTHLY VISIBLE PLUME LENGTHS'

9T-T°S

(miles)

- . Direction from the Mechanical braft Towers

Month NNE | NE ENE E ESE |- SE SSE s SSW| sw WSW W WNW | NW NNW N
January 1.5| 2.5 1.5| 2.0 |o.8] 2.5 | 0.8 1.5 3.0l 3.0] 4.0-] 2.5 | 1.5 2.0 2.0 | 1.5
February 3.0 12.5] s.0] 2.0 |.-——-| 0.5 | 4.0 2.0 3.0 3.0 2.0 1.5 | 0.8 2.0 0.8 2.5 .
March 20.0f s.0| 1.5] 1.0 1.5} 0.8 | 0.8| 2.0 3.0/ 7.s5|10.0] 3.0 [ 2.0] 1.5] 4.0 | 5.0
April 1.0l 20,0l 1.5 0.8 | 0.5] 20.0 | 0.8] 10.0} >20.0} 10.0| 20.0 | 0.8 | 1.07] 20.0 | 0.8 | 7.5
May 0.5/ o.8]-1.5| 0.8 | 2.5| --- | 0.8] === 1.5| 2.5 o0.5] 1.0 | =—-| 0.8 ]| === ]| ===
June “0.51 0.8] 0.5 === | o==] === | o==| —==] = o0.5] 05| === | =] =] -] ---
July 0.5] 0.8] 0.5 wwem | m==| === | m==] === 0.5| 0.8] 0.5 ] === | === ==} =e=]| ===
August 0.5 1.5} 1.5 0.3 | === === | ===] 0.8 -1 0.8] 0.8] === | === == | w== ] ~--
September b.s 0.8| 0.5 | === | === = | === 0.8 0.8 1.5| 0.8 | === | === === === ===
October 2.5| 2.0| 2.0 3.0 [0.8] 2.0 |]1.5]| 2.0 3.0|>20.0} 2.0 1.5 | 0.8] -~-| 0.8} 0.8
November s.0] 1.5| o.8}| 1.5 |0.5| 0.8 |o.8| 0.8 2.0 s.o]l 3.0] o.8 | 0.8| 2.0] 0.8} 1.5 *
December 3.0l 2.5]| 2.5} 1.5 1.5 —=- | ---| 2.0 3.0l 4.0| 4.0} 3.0 | 1.5] 2.5 1.0} 5.0

--- Less than 0.25 mile.
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The maximum 24-hour airborne dry drift concentration of 51 pg/m3
was calculated at the site boundary northeast of the towers.
This concentration decreased with downwind distance. For
example, at 1 mile beyond the site boundary, the estimated
concentrations are reduced to approximately 47 percent of the
magimum value, at 2 miles they are approximately 22 percent,

and at 3 miles they are approximately 20 percent.

571.4.5 Increased Ground-Level Temperature

The round mechanical draft cooling towers for PVNGS are pre-
dicted to have a negligible effect on ground-level temperaﬁure.
The maximum predicted increased ground-level temperature was
less than 0.1F.

5.1.4.6 Increased Ground-Level Relative Humidity

The mean annual incre;ses of ground-level relative humidity
beneath the plume from the cooling system were calculated on a
polar grid centered on the cooling system. These values repre-
sent represent the mean predicted increases of ground-level
relative humidity above ambient when the cooling system plume
is overhead. . Figure 5.1-6 presents isopleths of the annual
predicted increase of ground-level relative humidity caused by
the operation of the round mechanical draft cooling towers. As
can be seen, these annual ground-level relative humidity
increases are less than 1% and would be difficult to detect.

|
L]

5.1.4.7 Cooling Tower Plume Behavioxr

Upper-air soundings taken at the Sky Harbor International Air-
port were used by the NUS LVPM computer code as basic states of
meteorological conditions to inyesﬁigate the general cooling
téwer plume behavior: (Refer to section 6.1). The reference

"or basic state at PVNGS is generally similar to that at Phoenix.

éoundings were averaged by month and hour of observation during

5.1-17
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the period July 1952 through May 1957. This period representé
the latest 5 years of data on magnetic tape. Subsequenﬁ to
this period, the Sky Harbor station no longer took soundings.
Behavior of the cooling tower plume predicted by the model
represents the mean for a given month. )

Average January and July soundings were used as representative
winter and summer conditions, respectively. For an average
winter morning (0800 Mountain Standard Time), a strong ground-
based inversion (12.1F per 1000 feet) with surface temperature
at 42F existed to the first 850-foot level. Surface windspeed
was 4.0 mi/h from the east, increasing to 11.5 mi/h at a height
of about 2300 feet. Relative humidity was 75 percént at the |
surface, decreasing to 40 percent at the 2300-foot level.

The average summer morning sounding (0800 Mountain Standard

Time) reveals a constant temperature lapse rate of approxi-

mately 4.2F per 1000 feet for the first 6560 feet. 1In the o
evening (2000 Mountain Standard Time), the atmosphere is in )
neutral condition because of daytime surface heating. Average

surface temperature is 88F in the summer morning, and 100.4F

in the summer evening. Relative humidity during an average

summer morning is about 49 percent near the ground, decreasing

to 45 percent at 2170 feet. A nearly constant relative humid-

ity was observed in the average summer evening sounding with a

‘value near 32 percent in the lower 2170 feet.

The initial momentum .and buoyancy of the effluent from the
cooling towers are expected to raise the vapor plume to a
height of approximately 920 feet during the average winter
morning. Neutral buoyancy height is about 630 feet. No major
difference in plume rise was predicted between winter mornings
and evenings. For all wind- directions, a saturated plume
extending through the maximum height of penetration was
"predicted.
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A

During the average summer morning, a plume can penetrate
through a height of approximately 1900 feet. Plume buoyancy
becomes neutral at a height of 1210 feet. No saturated plume
was predicted for the average summertime céndition for any hour
‘of the day.

Figures 5.1-7 and 5.1-8 show some of the plume parameters as a
function of height for'winter and summer morpings, respectively.
The height of maximum penetration is determined by taking the
height where the vertical velocity of the plume becomes zero.
Neutral buoyancy height (equilibrium level of buoyancy) is
defined as the level where the plume and ambient temperatures
are identical. Cloud water is defined as condensed water drop-
lets that have a negligible terminal velocity and are carried
by the updraft in the plume.

Tﬁe average visible plume length is estimated to be 870 feet
during the average winter morning and 780 feet during the
average winter evening. Ground-level moisture excess over
ambient in the vicinity of the cooling towers is estimated to
be insignificant under normal weather conditions in the area,
as listed in table 5.1-6. Figures 5.1-9 and 5.1-10 show the
excess relative humidity profile at the plume centerline at |
various distances downwind from the cooling towers under aver-
age winter and summer morning conditions. Significant weather
modification from the operation of the cooling tower system is
not expected.

5.1.4.8 Parametric stud§ of Plume Rise

To examine expected plume rise in the site area, a parametric
analysis was performed for the average winter and summer morn-
ing conditions. The LVPM computer code was used (see sec-

tion 6.1). Two major parameters influence the plume rise: the

5.1-19
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] Table 5.1-6
RELATIVE HUMIDITY EXCESS, AT GROUND LEVEL, CAUSED BY
OPERATION OF COOLING TOWER SYSTEM

Ambient Condition

Ambient
Relative Humidity

Excess Relative Humidity at Ground Level

(%)

Mean winter morning
(0800 MST)

Mean winter afternoon
(2000 MST)

Mean summer moxrning
(0800 MST)

Mean summer afternoon
(2000 MST)

72
55
49

34

1 km 3 km 5 km 10 km
Downwind | Downwind | Downwind | Downwind
0;01 0.03 0.06 0.11
0.07 0.17 0.237 0,22
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.06

WILSAS NOILVYdISSIAd LVIH
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ambient temperature lapse rate and the ambient windspeed.
Using these parameters, the following analyses were performed:

) Plume rise was examined as a function of. vertical
temperature gradient, assuming the gradient is constant
with height. (See figure 5.1-11.)

o Examination of plume rise as a function of ambient
windspeed at the tower top. (See figure 5.1-12.)

In the second analysis, the wind profile was assumed to vary
according to the empirical power law:

2\P
z = Uu\p

U_ = windspeed at height 2z

Lo
|

Uy = windspeed at tower height H

P = empirical constant, which is 0.25 for the winter
morning and 0.12 for the summer morning from Phoenix
upper-air soundings

The average January and July mornlng soundings were used as
representatlve winter and summer morning reference states,
respectively, when.not defined in the above analysis. The
plume height from the cooling tower system can be expected to
exceed 410 feet for all seasons, as shown in figure 5.1-12.
Lowest plume rise is found under strong ground-based inversions
in the summer morning.

The effect of windspeed on plume rise is pronounced. Very
strong winds (on the order of 30 to 40 mi/h) could limit the
plume rise to less than 310. feet from the tower top as illus-,
trated in figure 5.1-12.

5.1-21




PVNGS ER-OL

EFFECTS OF OPERATION OF
'HEAT DISSIPATION SYSTEM

5.1.4.9 Noise

The noise sources associated with the round mechanical draft
cooling towers are described in section 5.6.

5.1.4.10 Consumptive Water Loss

For the round mechanical draft cooling towers, the major con-
sumptive water loss will be through the evaporative cooling
process. The entrainment of droplets as drift in the effluent

plume will cause additional water losses. Table 5.1-7 presents '

a summary of the average consumptive water losses by month.

The values in this table are based upon a 95-percent load fac-
tor for each month and were calculated from monthly averages‘of
meteorological data obtained from 5 years of hourly onsite data.
Each of the generating units will be shut down for refueling
during 1 month in each year. Correcting the annual average
consumptive water loss for refueling shutdowns leads to an
annual average consumptive water loss for the three units of
approximately ‘64,000 acre-ft per year. The effects of this
water use is discussed in section 5.6.

Blowdown from the cooling towers will be directed to the
evaporation ponds.

5.1-22
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Table 5.1-7 .
AVERAGE CONSUMPTIVE WATER LOSSES FROM
COOLING TOWER system(2)(P)

Blowdown | Total
-and Consumptive
Month. . Evaporation | Drift Loss
January 53 4 57
February 55 4 59
March 56 4 60
April - 59 4 63
May 62 4 66
June 67 5 72
July 66 5 71
August 66 5 71
September 64 5 69
October 60 4 64
November 56 4 60
December 53 4 57
a. All values in acre feet per day per unit.
b. Annual average water loss per unit is 21,350 acre feet.
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5.2 RADIOLOGICAL IMPACT FROM ROUTINE OPERATION

Information presented in ER-CP Sectlons 5.2 and 5.3 and the
FESwhas been updated to reflect rev1sed source terms and ¢
evolution of radwaste systems, to utilize 5 years.of meteoro-
logical data and-revised land use, information, and to conform
witﬁ regulatory guides issued for implehentation of 10CFR50,
Appendix I. The conclusions of the ER-CP are generally
unchanged, and the new analysis is presented below.

The PVNGS site is in a rural setting characterized mostly by
desert scrub growth. Because the plant is located on a dry
site (i.e., no nearby bodies of water), the liquid radwaste
system is designed so that during normal operation no offsite
releases of radioactive liquids originate from the plant.
Thus, exposure to man and biota due only to radioactive
gaseous effluents,kis analyzed.

About 10% of the land within 10 miles of the site is used for
agricultural purposes; cotton is the major crop. Sugar beets
are .raised as a cash crop:.-and alfalfa, barley, and wheat are
grown as fodder for dairy herds. A more detailed descriptionl
of the local population distribution and land use patterns is
preéented in section 2.1 while section 2.2 contains a deécrip—
tion of the local biota.

5.2}1 EXPOSURE PATHWAYS

Figure 2.2-1 shows a simplified food chain at the site,
including examples of the four basic trophic levels (producer,
primary consumer, secondary consumer, and tertiary consumer).
The decomposers, parasites, and transformers (e.g., nitrogen-
fixing bacteria) have not been included in the figure.

Mosé animal species actually feed at more than one trophic
level depending on the availability of food and the season,
as-well as several other environmental stresses. Examples in
figure 2.2-1 have been chosen because they typically have a

5.2-1
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more restricted diet ‘than omnivores, and because most ‘are
fairly common at the site. Feeders at one trophic level would
be expected to accumulate greater amounts .of .radioactivity
than those feeding at moré than one trophic level.

The gaseous activity releases are expected ‘to be comprised of
noble gases, tritium, iodines, and particulates.

r

Gaseous efflﬁent transport to flora and fagna‘éndnto humans

is shown schematically in figure 5.2-1. For flora, a dose
resulting from direct radiation from ground deposition of
radioiodines and particulates and external cloud exposure from
all emissions is calculatéd. Little uptake of iodineé is
expected through roots since rainfall is sparse. For fauna,
the calculated dose results from external cloud immersion,
direct radiation from ground deposition of iodines, and
ingestion of other biota containing iodines.

Exposure through ingestion requires the physical transport of
radioactive materials through a food chain. In this regard,
only iodines are expected to be of concern. Since noble gases
do not react chemically with other substances under normal
conditions, there is no physical basis for their transport '
through food chains or for their reconcentration.

For the individual receiving the maximum dose, external
exposure due to gaseous cloud immersion, contaminated ground
surface exposure, and direct radiation from PVNGS are con-
sidered. 1Internal exposures are considered due to the inhala-
tion of gaseous iodine and ingestion of vegetables, cow milk,
and meat onto which iodines and particulates have been
deposited. Population exposures are also calculated.

5.2.2 RADIOACTIVITY IN ENVIRONMENT

The distribution of radioactivity in the environment due to
gaseous releases from nuclear units can be described in terms
of atmospheric concentrations and ground concentrations.

5.2-2
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Atmospheric concentrations are calculated using the release
estimates of section 3.5 and the atmospheric dispersion param-
eters of section 2.3. For the continuous rélease model, used
to estimate long term effects, the annual average x/Q is used.
The atmospheric concentrations (Ca) are estimated simply as

—_ . 4 —

C i (B = 3.17 x 107 Q;x/Q(¥) : (D
Where
‘ ‘Cai(f) = picocuries/m3 at position ¥ of isotope i
v
Q; = curies of isotope i released per year
3.17 % 104 = number of pCi/Ci divided by number of sec
per yr ’ 2
x/Q(¥) = annual average atmosphere dispersion parameter

at position of interest (¥), s/m3.

This model predicts highest concentrations nearest the emission
source because of the ground level release model used for
determination of x/Q's. In reality, the maximum ground level
concentrations may be at some more distant point becauée of
elevated release points and possibility of plume rise. 1In this
event, the maximum value from elevated releases would be
smaller than the maximum value predicted by the ground level
release model. The maximum site boundary concentrations due

to emissions predicted from a unit are shown in table 5.2-1.

Ground concentrations are calculated on the basis of equilib-
rium values resulting from continuous deposition and continuous
radiological decay. The expression for equilibrium ground
concentrations (Cg) is

_3.17 % 104 o, p/o@®@ (1-e7HH) -
c, (r) = (2)

r dy Ay
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MAXIMUM SITE BOUNDARY CONCENTRATIONS (Sheet 1 of 2)

Maximum Site Boundary Maximum éite Eounéary
Ground Level Air Ground Surface
gzgizae ) C?ncentra%a?n Concentra?%?n
pCi/m3) (pCi/m2)
H-3 2.5 x 102 --(c)
c-14 2.0 -
Ar-41 6.4 -—
Kr-83 2.0 x 10T -
Kr-85m 1.1 | -
Kr-85 5.1 x 10+3 -
Rr-87 5.6 x 107 L -
Kr-88 2.0 -

- Kz-89 2.2 x 1072 _—
Xe-131m 8.4 x 0% . -
Xe-133m 2.5 -

Xe-133 4.8 x 1072 -

Xe-135m 8.9 x 1072 -~
Xe-135 3.8 -

Xe-137 4.3 x 1072 -

Xe-138 3.1 x 10°% -

Mn-54 1.1 x 107° : ,
Fe-59 4.1 x 107> 4.6 x 1071

Co-58 4.1 x 1074 .

Co-60 1.8 x 1074 .3 x 107

Br-83 7.8 x 107° .0 x 1073

Br-84 2.5 x 107> .4 x 1074

Br-85 6.6 x 107/ .4 x 1077

a. Maximum site boundary_ annual average t

x/Q = 8.02 x 1076

'S

/m3

b. Maximum site boundary annual average

D/Q =

1.6 x 10~6 m

c. Negligible
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‘ Table 5.2-1 )

MAXiMUM SITE BOUNDARY CONCENTRATIONS (Sheet 2 of 2)

Maximum Site Boundary Maximum Site Boundary'
. Ground Level Air Ground Surface
Radio- Concentration Concentration
nuclide (pCi/m3) (a) (pCi/m2) (b)
Sr-89 9.2 x 10°° 1.2 x 10°%
Sr-90 , 1.0 x 107° 1.1
1-130 5.4 x 107° 6.9 x 1073
I-131 . 1.0 x 1072 2.0 x 10*t
%132 1.7 x 1073 3.9 x 1072
1133 1.1,x 1072 . 2.4
T-134 5.6 x 1077 5.1 x 1073
1-135 4.3 x 107° ‘3.0 x 1074
Cs-134 1.3 x 1074 2.4 x 107t
‘ Cs-137 2.0 x 10”4 1.6 x 10+2
. Where
Cgi(f) _ Ppicocuries at posxt;op r of isotope i -
m
Qi = curies of isotope i released per year .
D/Q (r) = annual average atmospheric deposition
parameter .at position of interest (r), m2
Ai = radiological decay constant of ithope i, s-1
3.17 x 10% =

number of pCi/Ci divided by number of seconds
per yr ’

£t = 4.73 x 10° s(15 yr)

The maximum site boundary ground concentrations resulting from
ground level releases for a unit are shown in table 5.2-1.




PVNGS ER-OL

RADIOLOGICAL IMPACT FROM
ROUTINE OPERATION »

5.2.3 DOSE RATE ESTIMATES FOR BIOTA OTHER THAN MAN

Calculatlons have been performed to determlne max1mum dose
'rates to biota due to operation of PVNGS. Results are based
on a per unit operation. Calculations are performed for
unspecified flora due to ground deposition and cloud immersion,
and for two species of fauna, the. . blacktailed jackrabbit and
the kit fox. | y

L
B

5.2.3.1 Flora Dose Rate Estimates

Using the maximum site boundary ground level air concentra-
tions and surface concentrations, maximum dose rates for each
unit to flora are presented in table 5.2-2:

The dose estimates were based on values calculated by an NUS
version of GASPAR for the air dose and ground plane dose.

*

5.2.3.2 Fauna Dose Rate Estimates o 0

‘Doses are calculated for the kit fox and for the blacktailed
jackrabbit,. whlch makes up-most of the diet of the kit fox and
which consumes vegetation (100 g/d) upon which radlolodlnes
may be dep051ted It is assumed that the Jackrabblts are
living at the 1ocat10n of maximum site boundary ground deposi~
tion and that the kit fox obtains 100% of his diet (175 g/d)
from these jackrabbits. External doses are also considered
due to ground deposition and cloud immersion at those same
1ocat10ns

The jackrabbit dose model assumes that the 1ngestlon dose 1is
proportional to vegetable ingestion dose for a child. The

dose was based on GASPAR results, corrected for the ratio of

the vegetable ingestion rates and.total body weights between a
jackrabbit and a child. The kit fox ingestion: dose model

assumes that the ingestion dose is proportional to the child

meat ingestion dose from GASPAR, corrected for the ratio of ‘

5.2"6
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Table 5

.2-2

MAXIMUM SITE BOUNDARY FLORA DOSES

i Doses (mrad/yr/unit)
Unit 1 Unit 2 Unit 3
Flora Total Flora Total Flora Total
Pathway Surface Body -Surface Body Surface Body
Cloud immersion‘® 8.6 0.31 9.4 0.33 | 10.6 0.38
Deposited Radionuclides (®) 0.013 | 0.011 | o0.014 | 6.012 | 0.017 | 0.014

1 a. Maximum site boundary cloud immersion doses occur at

° 1037m N of Unit 1 for Unit 1 releases
o 1836m SSW of Unit 2 for Unit 2 releases
o 1607m SSW of Unit 3 for Unit 3 releases

b. Maximum site boundary depoéited radionuclide surface doses occur at

° 1057m NNE of Unit 1 for Unit 1 releases
© 993m W of Unit 2 for Unit 2 releases
© 871 W of Unit 3 for Unit 3 releases

NOILWIIJO. ANILNOY
WOYdd LOVAWI TVYOIDOTOIAYY
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grass and meat ingestion rates and total body weights between
a kit fox and a child. The jackrabbit was assumed to obtain
100% of its diet from grasses. ”

Table 5.2-3 presents the doses to both the jackrabbit and kit
fox. No observable effects are expected at these dose rates.

5.2.4 DOSE RATE ESTIMATES FOR MAN

The evaluation of compliance with Appendix I of 10CFR50 and
40CFR190 is presented in appendix 5B. '

5.2.4.1 Liquid Pathways

L]
The liquid radwaste system is designed so that during normal

operation no offsite releases of radioactive liquids originate
from the plant.

5.2.4.2 Gaseous Pathways ‘- 0

Appendix 5B presents dethilpd individual and population dose
estimates to man from the gaseous pathways. Tabie 5.2-4
summarizes the maximum individual dose estimates; the child
dose is the limiting case. The location of the highest dose
is the residence 2300 meters north of Unit 1.

5.2.4.3 Direct Radiation from Facility

Appendix 5B presents the meéhodology used in the calculation
of direct radiation doses. Dose rates at the nearest school
and hospital, both of which are more than 5 miles from PVNGS,
are negligible.

~7

5.2.4.4 - Annual Population Doses

Table 5.2-5 presents the annual population doses evaluated at
mid-plant life as represented by the projected year 2000
population. The methodology is descriped in appendix 5B.
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Table 5.2-3 .
MAXIMUM SITE BOUNDARY FAUNA DOSES (MRAD/YR/UNIT) (Sheet 1 of 2) - - - o e
Unit 1
Jack Rabbit ‘ ) ’ . Kit Fox
Organ Plume | Ground Plane Ingestion || Plume | Ground Plane | Ingestion
Total body‘® | 0.27 |* o.011 26: 0.27 0.011 0.27
Bone () 0.27 | . 0.0l - 67. 0.27 0.011 0.98
Thyroid (P) 0.27 | o.o011 - 23. 0.27 0.011 0.24
skin (@) - 8.5 |  o0.013 26. 8.5 © 0.013 S0.27

s

a. All plume doses and total body,ibone, and skin doses from ingestion occur at:

6-C°S

<

TO0-9d SONAd

- e 1037m N ofﬁUnit 1 for Unit 1 releases
X ® 1836m SSW 6f Unit 2 'for Unit 2 releases _
: 1 © 1607m SSW of Unit 3 for Unit 3 releases

|b. All ground plane and.thyroid ingestion doses occur at:

o 1057m NNE of Unit 1 for Unit 1 releases °
© 993m W of Unit 2 for qPiﬁ 2 releases
o 871lm W of Unit 3 for Unit 3 releases ) .

-

=]
L)
O
s
O
@
H
Q
>
[
5
b
0Q
=]
;M
(o]
=

)
®]
c
H
H
2
o]
o}
o
:
H
|
@]
2




0T~2°S

Table 5.2-3
MAXIMUM SITE BOUNDARY FAUNA DOSES (MRAD/YR/UNIT) (Sheet 2 of 2)

Unit 2
Jack Rabbit Kit Fox
Organ Plume Ground Plane Ingestion Plume Ground Plane Ingestion
Total body ‘0.30 0.012 29. 0.30 0.012 0.30
Bone 0.30 0.012. 73. .|| 0.30 0.012 1.1
Thyroid 0.30 0.012 32.. 0.30 0.012 Y 0.33
Skin 9.3 0.014 20. 9.3 0.014 0.30
- Unit 3~ :
o Jack Rabbit Kit Fox
bfgan Plume | Ground Plane . IngeStion Plume | Ground Plane | Ingestion
Total body 0.33 0.014 32.. " 0.33. . .0.014 . 0.33
Bone 0.33 0.014 83. .33 6.014 1.2
Thyroid " 0.33 0.014 36. 0.33 1 0.014 - 0.38
Skin 11. 0.017 32: " ||11. I 0.017 0.33

NOILTIIJO ANILNOY
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‘ ' ' Table 5.2-4

) . MAXIMUM INDIVIDUAL DOSE(a)

child Dose (mrem/yr/uhit)

’ . | ‘Total Body| Bone | Thyroid | skin
Plume : 0.11 0.11 0.11 3.6
Ground plane 0.0032 | 0.0032 0.0032 | -~
Vegetable ingestion 1.9 . 4.6 2.0 1.9
Inhalation 0.14 ‘| 0.00049| 0.24 0.16
Direct radiation 0.00046 0.00046 | 0.00046 | 0.00046

‘. S .

Total 2.2 4.7 2.4 5.7

a. Refer to table 5B-1 for a complete listing of
individual doses.

. Table 5.2-5

POPULATION DOSES
(man-rem/year/unit)

Pathway Total Body . Thyroid
Plune 1.3 1.3
. Ground plane l 0.0078 0.0078
Inhalation 2.4 3.4 -
Vegetation ingestion 18. 19.
Meat ingestion 0.53 0.53
Milk ingestion 1.7 1.8
{ : - .
Total 24, 26.

5.2-11
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5.2.5 SUMMARY OF ANNUAL RADIATION DOSES

Tabfz 5.2;6 presents a table of individual doses compared with
the design objectives of Appendix I of 10CFR50. Table 5.2-7 .
presents a comparison of doses to the individual and. the limits
of 40CFR190. The details of the calculations are described in

appendix 5B.

Table 5.2-6"
MAXIMUM INDIVIDUAL DOSES COMPARED TO APPENDIX I OF lOCFRSO‘
Dose Appendix I Limit
(mren/yr/unit) (mrem/yxr/unit)
3
Noble gases
Total body 0.11 5
Skin 3.6 ‘15
Radioactive iodine and
particulates
Maximum organ 4.6
(child bone) 15
Table 5.2-7
MAXIMUM INDIVIDUAL DOSES COMPARED TO 40CFR190
Dose 40CFR190 Limit
(mrem/yx) (mrem/yrx)
Total body 6.0 25
Thyroid 6.5 75
Maximum organ (child bone) 13.0 25

5.2-12
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EFFECTS OF SANITARY AND
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acceptable to CRSTER for the surface data examined. This
mixing depth is selected based on the tabulated mixing height
information of Holzworth. The low effective stack heights
(less than 100 meters) of the plumes under all stability condi-
tions means that plume reflection from the top of the mixing
layer is insignificant for these emissions.

The maximum expected short-term offsite concentrations caused
by the operation of auxiliary boilers and the diesel generators
located closest to the PVNGS site boundary are presented in
table 5.4-2. These predicted concentrations are less than the
short-term NAAQS for the respective pollutants. The primary
‘24-hour average NAAQS for 502 and PM are 365 and 260 pg/m3,
respectively. The secondary 24-hour average NAAQS for total
suspended particulates (TSP) is 150 pg/msﬁ The highest 24-hour
average concentrations of SO, and PM predicted at the PVNGS

site boundary due to the emissions from the auxiliary boilers
are 365 and 27 pg/ms. The highest 24-hour average SO2 and PM
concentrations predicted at the site boundary due to the diesel
generators at Unit 1 are 23 and 7 pg/m3, while those predicted
at the site boundary due to the diesel generators at Unit 3 are
35 and 11 ug/m3. Because the Units 1 and 2 generators are
located further from the site boundary than the Unit 3 gener-
ator, offsite concentrations due to their operation are lower.
The primary 8-hour average NAAQS for carbon monoxide standard
is 10,000 pg/m3 and the concentrations predicted at the site
boundary due to the auxiliary boiler emissions is 136 pg/m3.
The highest 8-hour average carbon monoxide concentrations
predicted at the site boundary due to the diesel generators at
Units 1 and 3 are 65 and 99 pg/m3.

Maximum annual and short-term offsite concentrations modeled
for each year of meteorological data due to the operation of




Table 5.4-1
EMISSION PARAMETERS FOR FOSSIL FUEL-FIRED-FACILITIES

-

Auxiliary Boilers

4 Diesel
Parameter Generator Large Small Recalciner

Stack diameter (in) 32 84 44 36
Stack height (above grade) (ft) 93 50 50 * 80
Exhaust temperature (°F) 910 622 " 579 T 165
Exhaust flow rate (ACFM) 48,950 100,000 24,000 -
Exhaust velocity (ft/min) - - - 1,800
Fuel type No. 2 diesel No. 2 diesel(d) No. 2 diesel]| No. 2 diesel
Operational mode 1 h/mo 8 a/yr/unit | 8 d/yr/unit Continuous
Emissions:

Nitrogen oxides 2,300 (2 2,300P - 4sete)

Sulfur Oxides s40(2) 2,812® | - 144

Hydrocarbons 35(3) 682(b) - 17(e)

particulates 164 (2:€) 209 (PS) - gale

Carbon monoxide 766 (2) 522(PsS) - 23(®)

ACFM = Actual cubic feet per minute.

a. Per diesel generator.

per year.

b. Based on both boilers,
units of pounds per year.

Two generators per PVNGS unit.

Ratio by ACFM to separaté between boilers.

Emissions in units of pounds

Emissions in

c. Enission ratioed from those for NOx by means of emission factors for diesel-powered
industrial equipment and distillate oil-burning industrial boilers in reference 3.

d. 0.37% sulfur fuel.

e. Enission in units of pounds per day.

SADIVYHOSIA JILSYM HIHLO
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B. The auxiliary boilers are operated for approximately
'8 days per year for each unit served during the initial
startup of the nuclear generating units.

Since the diesel generators and auxiliary boilers are operated
only a small fraction of the year, only the highest offsite
short-term concentrations of sulfur oxides (SOZ)’ particulate
matter (PM), and carbon monoxide (CO), are calculated for com-
parison with the applicable National Ambient Air Quality Stan-
dards (NAAQS). Since these facilities are not expected to be
operated simultaneously, the highest offsite concentrations are
predicted only for the operation of each of the facilities
separately. No nitrogen oxides (Nox) concentrations are -
predicted, as there is only an annual NAAQS for NO.

The highest short-term offsite concentration is determined for
each pollutant us1ng an NUS modification of the EPA dispersion

model RAN. The model was modified to account for the effects of

aerodynamic downwash because the sources are close enough to the
unit structures to be within the "region of building influence."
Methodology described by Briggs(l) was used to determine condi-
tions of downwash and concentrations during downwash. Four
years of onsite meteorological data (1974 through 1977) was

used to predict short-term concentrations.

pecause the recalciners are operated continuously throughout
the year, predicted offsite concentrations for the operation of
these facilities are compared with the annual and short-term
NAAQS for SOZ’ PM, CO, and NO . The concentrations are calcu-
lated using the EPA dlspe151on model CRSTER(Z) modified to.
accept terrain elevations higher than the lowest stack height.
Four years of onsite meteorological data (1974 through 1977)
are used. to predict these annual and short-term concentrations.
A constant mixing height of 500 meters is used because no

mixing height information is ourrently.available in a format
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5.4 EFFECTS OF SANITARY AND OTHER WASTE DISCHARGES ,

This section has been revised to reflect updated meteorological
data and current PVNGS system-design.

5.4.1 SANITARY WASTES

During plant operation, treated effluent from the package
sewage treatment plant will be delivered to the water
reclamation plant. The treated onsite sewage effluent will-

be available as additional water for cooling system makeup
during normal operations. When the water reclamation plants
are temporarily not operating, chlorinated effluent from the
package sewage treatment plant will be delivered to the

onsite evaporation pond. No major adverse environmental

impact is anticipated from this operation, because there will
ne no direct discharges from the evaporation pond. Lining the.
avaporation pond limits seepage of the impounded effluent into
local groundwater aquifers. Therefore; the evaporation pond is
not expected to significantly affect recharge to the aquifers.

5.4.2 GASEOUS EFFLUENTS

‘‘here are three groups of facilities on the PVNGS site that

are stationary sources of pollutants; the diesel generators,
auxiliary boilers and recalciners. Source operational modes
and emission parameters are described in section 3.7 and listed
in table 5.4-1.

The diesel generators and auxiliary boilers are operated only
on a limited basis: ;

A. The diesel generators are each tested for about 1 hour
per month. This testing is not concurrent and the
generators are not otherwise operated except under
abnormal conditions.

5.4-1
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4, Wallace, A. and Romey, E. M., "Salt Tolerance of Some
Desert Shrub Species," In Radioecology and Ecophysi-
ology of Desert Plants at the Nevada Test Site, USAEC
Office of Information Services, TID-25954, pp 358-362,
1972.

5. wint, F. W., "The Ecology of Desert Plants,6"
Scientific American, Vol. 192, 68-75.




PVNGS ER-OL

EFFECTS OF CHEMICAL AND
‘ . BIOCIDE DISCHARGES

5.3.2 EFFECTS OF COOLING TOWER DRIFT

The predicted distribution of drift from the cooling towers
has been reevaluated using .5 years of meteorological data.
This evaluation is presented in section 5.1.

After approximately 15 cycles of concentration, the salt con-

tent of the circulating water will be approximately one-third

the salt content of sea water. The salt will be primarily

sodium chloride with substantial amounts of magnesium and

calcium chlorides and sulfates. Less than 0.1 percent by

weight of the solids will be heavy metals or biocides. Drift

from cooling towers is designed to be controlled to 0.0044 percent
loss of the circulating water flow (refer to section 5.1).

As discussed in section 5.1, the highest predicted total (wet
and dry) offsite deposition caused by operation is less than
' 12 1b/acre/yr. Those species of plants found in the region
are adapted to growing under highly saline conditions,(3'4’5)
therefore, the small amount of salt from PVNGS added to that
already present in the soil of the region is not expected to
affect biota in any measurable way. As discussed in Regulatory
Guide 4.11, salt deposition rates of less than 17 lb/acre/yr
are not considered measurable. Any heavy metal and biocide
discharges are anticipated to be at a level so low as not to be
distinguishable from normal background levels.

5.3.3 REFERENCES

1. Fontane, T., Mojave Generating Station, Personal Communica-
tion, November 22, 1977.

2. ' Arizona Game and Fish Department News Releases of
November 11 and 8, 1977.

3. Al-Jibury, L. K., Salt Tolerance of Some Desert Shrubs

. in Relation to Their Distribution in the Southwestern
Deserts of North America, Ph.D. Thesis, Arizona State

University, Phoenix, 1972.
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rain is relatively frequent and many bird species are present
in the Southwest.

Evaporation ponds at the Mojave Generating Station in southern
Nevada are used by waterfowl without any obvious ecological
problems.(l) There, more than 200 acres of evaporation ponds
usually have water in them; some of the ponds are very saline,
while others contain reclaimable water. The depth of the
water in these ponds varies from zero to 12 feet; the size of
the individual ponds varies from 3 to 55 acres. Some of the
evaporation ponds have vegetation. Several hundred birds have
been sighted in the ponds, particularly in late fall. The
most heavily used ponds apparently are the oldest and largest,
which are very saline.

In the Phoenix area, waterfowl are known to have used evapora-
tion ponds associated with the sewage treatment plants on the
Salt River. Use of these ponds has generally been considered
to be beneficial to birds except when botulism outbreaks

(2)

occur.

Predictions about the possible deleterious effects to wildlife
from toxic concentrations of chemicals in the evaporation ponds
are problematic. The ultimate form (ionic, double salts, etc),
pH, and concentrations in the evaporation ponds are variable;

however it appears unlikely that toxic chemicals could develop.

Significant contamination is not expected to occur in the
water table because the evaporation pond will be lined with a
material that limits seepage. »

Refer to section 6.2 for operational environmental monitoring
programs.
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5.3 EFFECTS OF CHEMICAL AND BIOCIDE DISCHARGES

—~

The information formerly presented in ER-CP Section 5.4 and the
FES has not been significantly altered. This section summa-
rizes updated studies of environmental effects due to operation
of the plant.

5.3.1 BLOWDOWN EFFECTS

Blowdown will be directed to a series of lined evaporation
ponds as described in section 3.6. Chemical wastes from the
plant will not be discharged to natural surface waters.

No detectable offsite ecological effects are anticipated from
the slight increase in humidity caused by the evaporation ponds.
Because of the extreme aridity of the area, any detectable in-
crease in humidity would be quite local.

The steep sides of the ponds will reduce the area for potential
growth of botulism. The area for potential botulism growth
will also be reduced by individually controlling water levels
in each pond. It is anticipated that the total area of ponds
developed at any time will be covered with water continuously.
Thus it appears unlikely that material in the evaporation
ponds could become airborne.

The evaporation ponds may be used by waterfowl and other
birds. Essentially any species of waterfowl that is attracted
to the reservoir at PVNGS also could be expected to use the
evaporation ponds. Pintail, American Wigeon, and Green-winged
Teal probably will be present at the ponds more often than
other species. Other important recreational species or rare
species which might be seen on occasion include the Brown
Pelican (listed by the federal government as endangered),
White—faced Ibis (Audubon Blue-listed), Common Gallinule, and
American Coot (game species). Maximum usage probably will
occur in the fall migration period and in early winter when

5.3-1
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the recalciners are listed in table 5.4-2. For each pollutant
and each averaging period, the highest expected offsite concen-
fration calculated is less than.the applicable primary NAAQS.
The maximum annual average off51te concentrations of soz, NO
and PM, 0.39, 1.3, and 0.23 pg/m , respectively, occur with the
1974 meteorological data base and are well below the primary
NAAQS for the respective pollutants of 80, 100, and 75 pg/m3
and thé secondary NAAQS for PM of 60 pg/m3.

The maximum offsite 24 hour average concentrations of 802 and
PM are 16.9 and 10.1 pg/m , respectively, and occur with the
1976 meteorological data as a basis for modeling. These con-
centrations are much less than the applicable primary NAAQS of
the respective pollutants.

The maximum offsite 3-hour average concentration for CO of
4.9 pg/m3 is obtained using the 1974 meteorological data base.
Because the 8-hour average concentrations would be less than

. ‘this value, the expected 8-hour average concentration is much
less than the applicable primary NAAQS of 10,000 pg/m3.

In summary, no offsite violations,of the NAAQS are predicted
for SO,, PM, NO,, or CO due to the operation of the diesel
generators, auxiliary boilers, or recalciners at PVNGS.

5.4-5
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" Table 5.4-2 o . i
MAXIMUM EXPECTED OFFSITE CONCENTRATIONS AND COMPARISON WITH’ STANDARDS

Maximum Offsite Concentrations Expected Due to Operation of Auxiliary Boilers and Diesel ‘Generators

Short-Term National Ambient

Maximum Offsite Concentration (ug/m3) Expected,
for Given Averaging Period due to Operation of

Auxiliary Boilers

Diesel Generators

Air Quality Standard (and for Units for Unit for Unit
Pollutant Averaging Period) (ug/m3) 1, 2, &3 1 3
Sulfur oxides 365 (24-h) 365 23° 35
Particulates 260 (primary 24-h) 27 7 11
150 (secondary 24~h) }
Carbon monoxide 10,000 (8-h) - . 136 65 . . 99

Maximum Offsite Concentrations Expected Due to Operation

of Recalciner-

National Ambient Air Quality
Standard (and Averaging

‘Maximum Offsite Concentration (ug/ma) Modeled
for Given Averaging Period!®) pue to Operation
of Recalciner, Using Surface Met Data from Year

Pollutant Period) (wg/m) 1974 1975 1976 1977
Sulfur oxides 80 (annual) .39 .35 .28 .34
365 (24-h) 11.5 6.5 16.9 8.4
Particulates 75 (Primary annual) } .23 .21 .16 - .20
60 (Secondary annual) :
260 (Primary 24-h) 6.8 3.9 10.1 5.0
150 (Secoﬁ@ary 24-h) }
Nitrogen oxides 100 (annual) 1.3 » 1.1 0.9 1.1
Carbon monoxide 10,000 (8-h) . B 4.9 - 4.8 - 4.9 4.9 -

a, In the case of carbon monoxiae, the maximum concentration
of time of 3 hours. . <7

= A

as modeled is for an averaglgg period

o

-
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5.5 EFFECTS OF OPERATION AND MAINTENANCE OF THE TRANSMISSION
AND CONVEYANCE SYSTEMS ‘ ‘

5.5.1  TRANSMISSION SYSTEM

The transmission systems associated with PVNGS are described
in section 3.9.1. Information presented in ER-CP Section 5.6.1%
and the FES has been updated to reflect final line routing and
the addition of a transmission line from PVNGS to Devers Sub-
station in California. The impacts expected due to operation
and maintenance of the Projects 1 and 3 transmission sysfems
are updated and summarized in this section. Information con;
cerning the expected impacts of the PVNGS to Devers line is
presented in the U.S. Department of Interior Bureau of Land
Management and U.S. Nuclear Regulatory Commission Final Environ-
mental Statement, Palo Verde-Devers 500 kV Transmission Line,
February 1979. Descriptions are presented for preferréd and
alternate routes. S

5.5.1.1 Transmission System Impacts

5.5.1.1.1 Maintenance Program

Maintenance programs are not expected to have significant
environmental effects, however, those environmental.effects that .
do occur from maintenance will be short term. Transmission-
system construction practices will result in stable open-field
associations and therefore minimal right-of-way maintenance.
Where maintenance clearing is required the biotic association
as a whole will not be adversely affected.

Maintenance will be conducted on an as-required basis. Fre-
quent ground access to the transmission lines for maintenance
will not be required. The same environmental precautions that
were taken ddfing construction will be taken for non-emergency
maintenance and repairs. The comfort and safety of local res-
idents will be provided for by controlling noise and dust
created by maintenance-vehicle traffic.
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Access roads built during the construction phase of the
transmission systems ordinarily will not be maintained.

Herbicides and pesticides will not be used for maintenance of
transmission-system corridors. Soil sterilants may be used
within the confines of substations to control weed growth.

5.5.1.1.2 Electrical Effects

I

/
No adverse effects resulting from corona or electrical field

effects are expected. Standard procedures will be followed
to eliminate the interference with communication or railrdad
systems. Grounding systems will be installed to handle cur-
rents that occur under fault conditions. '

5.5.1.1.3 Ecoiogical Resources

The effects of transmission-line operation and maintenance
relate primarily to the access roads that create increased .
access to areas that were previously difficult to reach. The

operation and maintenance activities will have very little,

if any, adverse effects on terrestrial and aquatic systems

once construction activities have been completed.

In sensitive areas with species such as Gila monster, desert
tortoise and bighorn sheep, and in areas vegetated with endan-
gered and threatened plant species, fences and gates will be
placed appropriately to inhibit unauthorized off-highway vehi-
cle use of access roads. It is expected that no changes of
long-term significance to the area's fauna will result from
operation and maintenance activities.

5.5.1.1.4 Cultural and Paleontological Resources

Cultural and paleontologlcal resources are likely to be

impacted the greatest during the construction phase of the

project. Access and spur roads will be closed as required ‘
after construction to minimize relic hunting. ‘
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5.5.1.1.5 Land Use ‘ ’ «

Land use can be affected in two ways by a transm1551on llne.

The presence of the transmission line can change current prac-
tices and/or alter future flexibility in land use. These ef-
fects will vary depending on existing land use. ) :

- “4

Land used for grazing will not be significantly impaired by
the transmission line systems. Normal grazing practices will
be maintained because cattle will be able to graze under the
lines. Cultlvatlon practices on agricultural lands may be
slightly modlfled due to the presence of the proposed trans-
mission system. The aerial application of seed, herbicides,
and other materials to the crops may be altered by the trans-
mission lines.

' 5.5.2 WASTEWATER CONVEYANCE PIPELINE

Information presented in ER-CP Section 5.6.2 and the FES remain

valid. The impacts expected due to the operation and maintenance

of the wastewater conveyance pipeline as well as mitigation
measures are summarized in this section.

5.5.2.1 General Maintenance

Pipeline maintenance will be minimal. The pipeline will be
underground and the land in the right-of-way will revert

to its original state, which is either agricultural or natural
desert. The existinb service roads and highways will be used
for the minimal maintenance access that may be required.

z

5.5.2.2 Effects of Operation Maintenance

No significant environmental effects are expected as.a result
of the operation and maintenance programs. Ecological 1mpact
of maintenance of the pipeline will be minimal. Since portions
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of the right-of-way will not be returned to agricultural use,
certain noxious weeds will rapidly emerge. APS has proposed

to mltlgate thlS ecologlcal detriment by judicious appllcatlon
of a suitable weed control chemical in the affected areas. (1)
Adverse archaeological and ecological effects of the malntenance
of the wastewater pipeline, once installed, should be minimal
because additional maintenance roads are not required.

5.5.3 + REFERENCES

1. Letter to the Nuclear Regulatory Commission, from
- E. E. Van Brunt Jr., October 2, 1979.
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5.6 OTHER EFFECTS

5.6.1 ENVIRONMENTAL EFFECTS OF WATER DIVERSION

5.6.1.1 Wastewater Effluent Use

Information presented in ER-CP Section 5.7 and the FES has beeﬁ
updated by the following changes:

A. Condenser cooling water requirements for PVNGS have
been revised to 21,350 acre-ft/yr/unit.

B. Estimates of sewage effluent availability have been
prepared by the City of Phoenix Water and Sewer Depart-
ment and by the Maricopa Association of Governments
(MAG) Regional Council.

C. A number of reports have been prepared on the water
use, reuse, and associated habitats along the Salt and
Gila Rivers from 23rd Avenue in Phoenix to Gillespie
Dam.

5.6.1.1.1 PVNGS Condenser Cooling Water Requirements

As discussed in section 3.3.1, the per-unit condenser cooling
water requirement at the Palo Verde site is estimated to be
21,350 acre~ft/yr. This requirement is based on the following
assumptions:

A. City of Phoenix wastewater effluent is utilized as the
- source of condenser cooling water.

B. Wastewater effluent is obtained from the 91lst Avenue
Sewage Treatment Plant.

C. The planned unit capacity factor is 95%.

D. Annual average ambient meteorological conditions.
E. There will be no blowdown treatment.

F. Losses will be as defined in figure 3.3-1.

G.  One month per year allowed for refueling.

5.6-1
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PVNGS water requirements vary by month. The sum of “the require-
ments for each month gives' the per-unit requirement of

21,350 acre-ft/yr. Annual peak water‘requirements are shown in
figure 5.6-1 as the' peak month requirement pimes 12.

5.6.1.1.2 Effluent Availability Projéctionsb

Projections of effluent availability from the 91st Avenue
Sewage Treatment Plant have been made by the City of Phoenix
Water and Sewer Department and by the Maricopa Association of
Governments. e '

5.6.1.1.2.1 City of Phoenix Projections. ?rojections of
sewage effluent availability have been prepared by the City of
Phoenix Water and Sewer Department(l) in accordance with the
wastewater effluent contract (Agreement No. 13904) between the
six municipalities that own the 91st Avenue Plant and Arizona
Public Service Company (APS) and Salt River Project. These
projections are prepafed annually. The September 1979 projec-
tion is presented in figure 5.6-1.

5.6.1.1.2.2 MAG Projections. Projections of sewage effluent
availability have been prepared by Maricopa Association of
Governments (MAG) Regional Council for the purpose of develop-

ing an areawide wastewater management plan for Maricopa County,
pursuant to Section 208 of P.L. 92-500 (Federal Water Pollution
Control Act Amendments of 1972). In the development of such a
plan a number of studies were conducted to determine the needs,
timetable, and alternatives for additional sewage treatment
facilities and the potential for reuse of wastewater effluent
from such facilities. )

These studies (hereinafter the MAG 208 Studies), which were con-
ducted by the Corps of Engineers (COE) with portions being per-
formed by various engineering firms under contracts with MAG

b

5.6-2
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and COE, led to the initial identification of 36 areawide
alternatives which, through the process of review and selec-
tion, were reduced to 20 and then to 7 alte}natives. These
seven alternatives were then broken into two subregional areas
(i.e., eastside and westside) for detailed analysis and consid-
eration by the MAG 208 advisory group structure. The MAG 208
advisory group structure consisted of a citizens! advisory\
group, a technical advisory group, an agricultural advisory
group, a management subcommittee, and an executive committee.
After receipt of the initial recommendations of the advisory
groups, the MAG Regional Council in July 1978 designated three
preferred eastside and three preferred westside alternatives
for further study and consideration. During the ensuing pro-
cess one of the westside alternatives was eliminated and four
areawide alternatives were presented to the MAG Regional Coun-
cil for consideration. In November 1978, the Council selected
alternative 2 as the approved regional plan for Maricopa County

. (hereinafter referred to as the "MAG Approved Plan"). Subse-

quently, in February 1979, the Arizona State Water Quality
Control Council approved the MAG Approved Plan. It was adopted
by the Governor and subsequently accepted by the Administrator
of the Environmental Protection Agency (EPA) Region IX.

The MAG Approved Plan includes the following:

A. Expansion of the 91st Avenue Plant immediately to
increase its capacity by 30 Mgal/d providing a total
capacity of 120 Mgal/d (135,000 acre-ft/yr).

B. Later expansion of 91st Avenue Plant to increase capa-
city to 134.6 Mgal/d (151,000 acre-ft/yr), to serve
anticipated requirements through year 2000.

C. Upgrading the City of Phoenix 23rd Avenue Sewage Treat-
ment Plant from a current rating 31 to 40 Mgal/d
(44,800 acre~ft/yr).

5.6-3
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Effluent projections for the 91st Avenue Plant made by COE in
connection with the MAG 208 Water Quality Management Program(z)
are presented in figure 5.6-1.

5.6.1.1.3 Environmental Effects of Water Diversion

A number of reports have been prepared on the water use, reuse,
and associated habitats along the Salt and Gila Rivers from
23rd Avenue in Phoenix to Gillespie Dam.(3-8) These reports
point out that the total water balance of the beds of the Salt
and Gila Rivers from the City of Phoenix 23rd Avenue Sewage
Plant, downstream to Gillespie Dam (hereinafter described as
the River Study Area), must be considered in order to accu-
ratelf preqict'the ecological effects of wastewater use.

aAlthough the surface water and groundwater regimes are inter-
dependent, the major potential ecological impacts from use of
the wastewater effluent can be classified as those resulting
from alterations of habitats which are primariiy dependent on
groundwater (e.g., the areas supporting phreatophytes) and
habitats primarily dependent on surface water. N

5.6.1.1.3.1 Groundwater Dependent Habitat. Based on histori-
cal rates of groundwater recharge, it does not appear that
piping the wastewater effluent required to meet the cooling
requirements will substantially alter the groundwater-dependent
habitats of the River Study Area. The important phreatophyte
habitats in the River Study Area are largely recharged from
other sources. For example, the winter flood of 1965-1966
contributed to substantial replenishment of the underground
water supply in the greenbelt region between 91st Avenue and
Buckeye Heading, and this stretch of the river currently
receives underflows from the Gila River (estimated to be

3500 acre-feet per year).(3’4)

5.6-%
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Considering the next reach of river between Buckeye Heading and
the South Extension Canal, it is anticipated that Buckeye Irri-
gation District (BID)'wilI continue to exercise its appropria-
tive rights and divert almost all the water in the Gila River

at Buckeye Heading during much of the year. Therefore, this
region is expected to change 11t£1e in phreatophyte habitat
gquality. The BID has under contract 30,000 acre-ft/yr of waste-
water effluent from the 91st Avenue Sewage Treatment Plant.

when the PVNGS pipeline becomes operational, this wastewater
effluent will be delivered via theé pipeline and may result in
BID having to pump less groundwater to supplement its irriga-
tion needs. Therefore, the nearby adjacent section of the River
Study Area could have a faster groundwater recharge rate.

The last region of the River Study Area, extending from the
South Extension Canal to Gillespie Dam, presently subports an
extenéive phreatophyte habitat which is heavily used by white-
winged doves. This stretch of the River Study Area has his-
torically had a shallow water table, resulting in water-logged
conditions in lands adjacent to the river. Sewage effluent has
never had a very important role in the continual maintenance of
.this portion of the River Study Area,(s) and it is not antici-
pated to have'a significant role in the future.

5.6.1.1.3.2 Surféce water Dependent Habitats. Use of waste-
water effluent for PVNGS would result in a gradual reduction of
thé surface water-dependent habitats during the 1983-1986
period. The resulting impact on the surface water habitat is
expected to be minimal. It is known that decreasing the amount
of surface water will result in altering wildlife habitat, mak-
ing it less favorable to some species and more favorable to
others.(e) Although it is speculative to determine what the ,
everchanging river channel will be like in the future, it has
been documented that one endangered species, the Yuma Clapper
Rail, inhabited the 107th Avenue Flushing Meadows Marsh as
early as 1970.(9)

5.6-5
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The seasonal and daily fluctuations in water levels in the
river channel can affect various biological phenomena ranging
from plant germination to mosquito breeding. The upper reaches
of the River Study Area (whose surface water habitats are com-
prised primarily of wastewater-.effluent) presently have a wide
fluctuation of water level over a 24-hour period, since maximum
effluent discharges can be up to four times the minimum dis-
charges into the river. The River Study Area also undergoes
irfegular seasonal fluctuations as a result of runoff from
rains, rain interception, and periodic flooding. Use of waste-
water effluent at PVNGS will result in wider seasonal (although
not daily) fluctuations of the surface water levels in the
upper reaches of the River Study Area compared to those exist-
ing presently. ‘

Although reducing the wastewater flow will cause a temporary
loss' of open water aquatic habitat, this loss would not sub-
stantially reduce the numbexr of any w1ld11fe species which may
be using the area. For example, the Yuma Clapper Rail is most
prevalent in the Colorado River Delta in Mexico and along the
southern portions of the Colorado River in the United States.
The status of Yuma Clapper Rail populations remains uncertain;
however, its numbers are apparently greater than originally
thought when this gpec1es was classified as endangered. (11)

(10)

5.6.1.1.4 Conclusions

The ultimate effect of using wastewater effluent at PVNGS is
dependent upon the actual-quantities of effluent available.
Using the MAG estimates, the effects are expected to be more
severe than with the City of Phoenix estimates. Howevexr, even
using the MAG estimates, which are considered to be a lower
bound of effluent availability, it is anticipated that trans-
porting water to PVNGS would have no substantial long-term
negative impacts on the Sonoran desert riparian or aduatic
ecosystemél PVNGS water use would have negligible ecological



/

PVNGS ER-OL

OTHER EFFECTS

impacts on groundwater-dependent habitats, and short term eco-
logical effects on surface water-dependent habitats.

‘Decisions concerning dams, impoundments and river channeliza-

tion will also greatly affect the quality of wildlife habitat
in the River Study Area. Currently, 7500 acre-ft/yr of waste-

.water effluent is committed to the Airzona Fish and Game Com-

mission for wildlife enhancement downstream of 91st Avenue.
This amount will be unaffected by PVNGS wastewater use. The
Maricopa County Flood Control District is presently considering
a project that will clear vegétation from a 1000 ft wide strip
in the channels of the Salt and Gila Rivers between 91lst Avenue
and Gillespie Dam for the purposes of flood control. The Corps
of Engineers and the Bureau of Reclamation are performing a
study (Central Arizona Water Control Study) to be completed in
May 1982, which considers flood control measures such as levies
and channelization for the Salt and Gila Rivers.

5.6.1.2 Groundwater Use

During plant operation, groundwater from the regional aquifer
will be used only for the domestic water supply. The domestic
water requirement for three units is estimated to be about b
1000 gal/min k1600 acre-ft/yr). This rate of groundwater with-
drawal is about one-third the withdrawal rate during the last
few years of irrigation. The effects of onsite pumping for the
domestic water supply on regional aquifer water levels has been
analyzed based on values of transmissivity (100,000 (gal/d)/ft)
and storage coefficient (0.005), as determined by an aquifer
pumping test conducted on the production well (B-1-6) 34 abb.
for the projected pumping rate of 1600 acre-ft/yr, the predicted
drawdown in the production well after 35 years ofloperation is
30 feet. By the same analyéis, the predicted drawdown at dis-
tances of 0.5, 1, 2, 5, and 10 miles is 10.6, 9.1, 7.5, 5.3

and 3.7 feet, respectively. These predictions overestimate the
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drawdown because they do not incorporate the compensating
effects of cessation of irrigation in the site area. As noted
previously, a significant rise in water levels has been observed
since 1975 because of the reduction of onsite pumping rates
from about 6000 acre-ft/yr (the result of agricultural activity)
to 350 acre-ft/yr during construction. Because of this reduced
pumping rate, regional aquifer water levels are expected to
continue to rise during construction. When all three units are
in operation and the pumping rate is increased to 1600 acre-
ft/yr, water levels can be expected to decline, but at a rate
slower than that observed during irrigation (prior to 1975).

5.6.2 PLANT OPERATION NOISE

The information formerly presented in ER-CP Section 5.7 and the
FES has been revised to reflect new HUD noise criteria. The
operational noise projections were reanalyzed.

The principal sources of plant operation noise include the
cooling towers, transformers and related electrical equipment
in the switchyard, turbines, motors and pumps of each unit,
and reclamation plant motors and pumps.

The round, wet mechanical-draft cooling towers will be the
dominant noise source. The rotating fans, vortex shedding,
turbulence, airflow over fins, bearing rumble, and resonance
in the plenum are the noise sources in the cooling towers.
Noise from circulating water pumps and motors will be minor
compared to noise from these sources. The vortex shedding and
turbulence from the fan blades are the principal noise sources
of the towers. This noise will be proportiohal to fan tip
speed and the pressure rise across the fan. Water falling
onto the packing of the tower and into the pond, which covers
the area of the base, will cause additional noise. The sound
power level assumed here for each cooling tower is based on

+the manufacturer's operational noise data.(lz)

~5.6-8
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power level of the turbines, transformers, and pumps and motors
is based on published source-term data that has been appropri-
ately scaled to the size of the PVNGS equipment.(13'14’15)

Operational sound levels were predicted using the computef code”
SOCON. SOCON calculates resultant sound levels, inclﬁding*'
background sound, on a grid basis from an arbitrary number of
noise sources at different locations, assuming uniform hefii- -
spherical sound propagation and frequency-dependent atmosphefic
absorption. Inputs include the sound-power frequency spectrum-
and grid coordinates of each source. Outputs include coordi-
nates of A-weighted sound-level isopleths, which are then L
plotted on a site map. :

The attenuation factors used to account for atmospheric aﬁsorﬁ-t
tion in the analysis are based on information presented by
(16) The basic model is conservative in that no credit

is given for excess attenuation by vegetation; ground effects,

Beranek.

topogfaphical effects, or meteorological effects such as shadow
zones induced by wind or thermal gradients.

Point sources were considered in this analysis, including the
three cooling towers for é€ach unit, the equipment within each
unit, the switchyards, and the reclamation plant. Predicted-®
sound levels from the operation of PVNGS are presented in
figure 5.6-2. Because the sound power level of each source

is assumed to be constant, the predicted sound ieve;s‘are
approximately equal to the Leq sound leve}s (refer to sec-

tion 6.1.1.2). Actual sound levels will vary depending on

the operation of auxiliary equipment, the use of equipment |
producing intermittent noise, and atmospheric conditions.

The maximum predicted sound level at the site boundary will
occur along the west boundary near the.cooling towers of Unit 3
where the maximum predicted Lan sound level is 64 dBa. Sound
levels due to plant operation are‘conserVativély predicted not
to exceed the HUD acceptable noise criteria of 65 dBa for Ly,
in any offsite areas.

3
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Along the Buckeye-Salome Road the noise levels, due primarily
to traffic, exceed the HUD acceptable noise criterion of

Ly, £ 65 dBA for residential areas’ and fall within the HUD
normally unacceptable range of 65 dBa < Ldn < 75 dBa. Infor-
mation on the background sound levels is presented in

section 2.7. Traffic noise levels will tend to mask the noise
of plant operation along and to the north of the Buckeye-Salome
Road. Plant operation noise will not significantly increase
the noise levels at the residences along Buckeye~Salome Road.

However, because of the low ambient noise levels in areas

sother than along the Buckeye-Salome Road, the plant operation

noise may be audible approximately 4 miles from the plant
cooling towers.
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5.7 RESOURCES COMMITTED

Resources committed due to plant oberation were estimated in
ER-CP Section 5.8 and the FES and have not changed significantly.
What follows is a summary of information previously presented.

5.7.1 REPLACEABLE COMPONENTS AND CONSUMABLE MATERIALS

Uranium is the principal natural resource material irretrievably
consumed as a result of plant operation. Other materials include
fuel-cladding materials, reactor core component materials, fuels
and various chemicals such as sodium hypochlorite, nitrogen,
sulfuric acid, and sodium hydroxide.

In view of the quantities of these consumable materials in natural
reserves, resources, stockpile, and the quantities produced
annually, the expenditure of such materials for operation of PVNGS
is justified by the benefits of the electrical energy produced.

5.7.2 CONSUMPTIVE WATER USE

Plant operation requires a significant commitment of water
resources. Based upon annual average requirements, a total of
approximately 66,300 acre-ft of water will be used to operate
PVNGS. Approximately 97% of this water requirement will be
satisfied by using wastewater effluent from the City of Phoenix
91st Avenue Sewage Treatment Plant. The remaining 3%, requir-
ing a potable water source, will be obtained from groundwater.

5.7.3 ENVIRONMENTAL LOSSES

There are no significant environmental losses associated with
operation of PVNGS.

5.7.4 LAND RESOURCES

The amount and types of land committed depend on the eventual

decommissioning plan adopted (refer to section 5.8).
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5.8 DECOMMISSIONING AND DISMANTLING . :
The information formerly presented in ER-CP Section 5.9 and

the FES has been revised to reflect issuance of Regulatory

Guide 1.86 and other studies.

5.8.1 DECOMMISSIONING AND DISMANTLING POLICIES . \

Arizona Public Service -Company's plans and policies regarding
ultimate disposition of PVNGS Units 1,2&3 cannot be finalized
at this time’'in view of the unforeseeable changes in rules and
regulations and the technological advancement which will take
place over the useful life of the units. Toward the end of
the units' useful lifetime, a proposed decommissioning plan
will be submitted to the NRC for review. The plan will comply
with NRC rules and regulatlons then in effect.

i, -
The decomm1531on1ng of reactors is not new. Since 1960, five

llcensed nuclear plants, four demonstratlon nuclear power
nluuts, six llcensed test reactors, 28 licensed research and
22 licensed critical fa0111t1es have been or are in the
process of being decomm1ss1oned(l). '

APS intends to retain posses51on of the PVNGS site for power
generatlon purposes for an indefinite period of time beyond the
useful life of Units 1,2&3. Generally, the land commitment at
the PVNGS site is‘retrievable. The actual degree of retrieva-
bility is dependent on the level of decommissioning and dis-
mantling. It is not anticipated that the transmission system
will be decommissioned.

Environmental consequences of decommissioning are not expected
to be greater than the temporary consequences which occur during
construction.

The primary environmental impact of decommissioning and dis-

‘mantling will be the cessation of those impacts described in

sections 5.1, 5.2, 5.3, and 5.4.
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DECOMMISSIONING AND DISMANTLING

Although no final plans for decommissioning can be made, the ) »"‘
" cost of immediate dismantlement of one PVNGS unit is estlmated

to be about $57 million ($1979)(2). This estimate includes

the following dismantling operations:

® Site and facility preparation

° Removal of spent fuel

° Decontamination of piping and eéuipment

° .Removal of nuclear and containment systems components
° Shipment and burial of radioactive waste

° Demolition of remaining structures

Whether immediate dismantlement would be the mosf prudent course

if electri¢ generation were to continue at the PVNGS site after

the useful lives of the units is not clear at this time. Other

alternatives for decomm1551on1ng that could be considered for

PVNGS are described in Regulatory Guide 1.86 and result in lower o
costs when decommissioning is ultimately required. gﬁ

5.8.2 REFERENCES

L

1. P. B. Erickson and G. .Lear, '"Decommissioning and
Decontamination of Licensed Reactors Facilities and
Decomonstration Nuclear Power Plants;" presented at
Conference on'Decontamination and Decommissioning in
Idaho Falls, Idaho, August.l19-21, 1975.

2. "Update of Estimated Costs for Decommissioning One of
the Palo Verde Nuclear Generating Station (PVNGS) Units,"
Prepared for Arizona Nuclear Power Project by the

S. M. Stoller Corporation, October 3, 1979.
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APPENDIX 5A

RESPONSES TO NRC QUESTIONS
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5B ’EVALUATION OF COMPLIANCE WITH APPENDIX I OF 1l0CFR50
AND 40CFR190 )

25B.1‘ INTRODUCTION

The ijective of this appendix is to evaluate doses from the
normal operation of PVNGS in accordance with Appendix I of
10CFR50 and 40CFR190 using NRC approved models. 1In additioﬁ,

a cost-benefit analysis was performed. "The cost-benefit analy-
sis evaluates potential reductions of emissions and their cost
effectiveness relative to $1,000 per man-rem of population dose
reduction. .

5B.2 SUMMARY AND CONCLUSIONS
{
Maximum individual and population doses were calculated based

on the latest NRC Regulatory Guides, and compared with the
design objectives of Appendix I and 40CFR190. A cost-benefit
analysis was also performed in compliance with Section II of

Appendix I. Only gaseous pathways were examined since PVNGS is
designed to have no liquid radioactive releases. .

The calculated maximum individual dose was found to be well
within the Appendix I and 40CFR190 limitations. Based upon
the calculated man-rem whole body and thyroid doses, and the
cost-benefit analysis, no augments could be added which would
be cost effective.

5B.3 INDIVIDUAL AND POPULATION ESTIMATED DOSES

In order to perform the dose evaluation from normal operation

of PVNGS, several different types of input are necessary. Each
type (demographic and land use, meteorological, and radioactiv-
ity releases) is discussed briefly below. More detailed infor-
mation on each subject is contained in the appropriate section

of the ER-OL.

5B-1
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EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

Demographic and Land Use Information

During October 1978, a field survey was conducted
within a 5-mile radius of Unit 2 to obtain recent
demographic and land use information. Table 2.1-5
presents the approximate distance to the nearést house,
vegetable garden, nearest poténtigl milk cow and beef
animal out to a limit of the 5 milehsurvef. A vegeta-
ble garden was assumed to be locatéd at every residence.
No goats were observed within 5 miles of PVNGS.

With regafd to milk cows and beef locations, no milk
cows were identified; however, several young cattl%
were seen. It was conservatively assumed for this
radiological analysis that people would consume both
milk and beef from their own stock at all cattle
locations.

Figure 2.1-9 shows the projected population distribu-
tion for the year 2000. The year 2000 population was
selected as representative of the estimated population
present during the mid-plant lifeé. The methodology of
bopulation projection is described in section 2.1.2.

Table 2.1-12 presents the 1977 meat production on feed
lots within 50 miles of PVNGS. As was discussed in
section 2.1.3.4, the feeding regime in feedlots for °
meat animals generally consists of 95% stored feed and
5% green chop during the period of March 1 to May 31.
For the remainder of the year the meat animals are fed
a diet of stored feed.

Table 2.1-10 lists the estimated 1978 milk production
within 50 miles of PVNGS. The feeding regime of dairy
cattle consists of 30-35% green chop during the months
from March through November with the remaining 65-70%
being silage or pre-mixed rations (see section 2.1.3.4

5B-2
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‘ *EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

for further details). For the remainder of the year
the-dairy cattle are fed a diet of silage or pre-mixed

<. rations.

Table 2.1-7 lists the estimated 1977 50 mile vegetable
production. The methodology used in the collection of
vegetable production data is discussed in section 2.1.3.4.

Meteorological Dispersion Parameters

The meteorological dispersion and deposition param-
eters were based on the PVNGS onsite data for the

' S-year period, August 13, 1973 to August 13, 1978. A

ground level release was assumed with ground level
receptors. Due to the PVNGS site location, the
tdesert sigmas" were used in place of the standard
Pasquill Gifford curves.

In order to be consistent with the various growing or
green chop seasons, several different time periods
were evaluated. The growing season for leafy vege-
tables can occur in either of two periods (August

through January or November through June). 1In the

evaluation of population meat ingestion doses, dis-
persion and deposition parameters were generated
spanning the period March through May. In the grass-
cow-milk pathway dose evaluation, a green chop period
of March through November was evaluated. In addition,
absolute humidity as a function of the various seasons
as well as the annual absolute humidity was evaluated.
Section 2.3 presents a more detailed evaluation of the
meteorological methodology together with the
appropriate dispersion and deposition parameters.

5B-3
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EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

Radiological Source.Terms

The estimated annual gaseous releases from PVNGS are
shown in table 3.5-12. The methodology for the calcu-
lation of normal radiological source terms is given in
section 3.5.1. As discussed in section 3.5 there are
no liquid radioactive releases from PVﬁG§.

Maximum Individual and Population Doses

Combining the previously discussed demographic and

land use, meteorological and source term information,

a radiological dose evaluation at the receptor locations
shown in table 2.1-5 was perﬁormed. ’

The radiological dose evaluation used the models. as
discussed in Regulatory Guide 1.109, Rev. 1, and imple-
mented in an NUS version of GASPAR, an NRC generated
computer code. .

1. Maximum Individual Doses | : Cow

Using the NUS version of GASPAR, the individual
doses were evaluated for all three units. From an
inspection of table 5B-1 it is apparent that the
child-bone dose is limiting for releases from all
units. The highest individual dose from exposure
to radioiodines and particulates from Unit 1
releases was calculated to occur at theé receptor
located 2300 meters north of Unit 1. For 'the
purposes of further analysis, this location will
be called Location A. For Unit 2 the highest
radioiodine and patticﬁlate dose occurred at the
same receptor as for Unit 1. The highest dose from
radioiodines and particulates from Unit 3 releases
occurred at the house 4700 meters SSW from Unit 3
(Location B). Table 5B-1 presents the results of
dose calculations by both organ and pathway for

5B-4
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) EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

all four age groups and both locations. For the
vegetable pathway, the doses were calculated for
both growing seasons. Assuming all vegetable
consumption for a year resulted from oneggrowing
season, the higher organ dose of the two growing .
seasons was then‘usedr(November-June for total “
body and thyroid, August-January for bone). .-
Although neither Locations A or B have cattle, for
those locations which were identified as having
cattle, it was assumed that both milk and meat
would be obtained. It was also assumed 'that both
cows and meat animals would obtain 35% of the
dietary requirements from pasture or fresh cut
silage (a similar feeding regime as is used in
dairy feedlot practices).

For noble gas exposure the locations receiving the
highest dose from each unit were the same as those
for radioiodines and particulates. Table 5B-2
presents the noble gas doses for both the total
body and skin from all units. L

Direct radiation is a very small contributor to
the doses. An individual at the closest site
boundary would receive approximétely 3.2 x

10-3 millirem/year per unit from direct radiation.
Table 5B-3 presents the annual direct radiation
doses for several locations. 'The direct radiation
doses outside the site boundary were calculated by
ratioing the site boundary dose by the inverse
square of the distances.

Table 5B-4 compares the potential doses resulting
from the normal operation of PVNGS with 10CFR50
Appendix I limits. The maximum organ as seen in
table 5B-1 is tﬁe child bone. In order to compare

5B-7
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Table 5B-2 7
MAXIMUM INDIVIDUAL DOSES FROM NOBLE GASES

EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

Unit Doses (mrem/yr/unit)
Dose of .
Location | Release Total Body Bone Thyroid Skin
Location A 1 o P.14(-1) 1.14(~1) 1.14(-1) 3.59
f2 1.00(~-1) 1.00(-1) 1.00(=1) 3.16
3 9.73(-2) 9.73(-2) 9.73(-2) 3.06
Location B 1 8.63(-2) 8.63(-2) 8.63(-2) 2.72
2 9.38(-2) . 9.38(-2) 9.38(-2) 2.95
3 1.03(-1) 1.03(-1) 1.03(-1) 3.24
Table 5B-3
DIRECT RADIATION DOSES
Unit Distance
of from Unit Dose N
Dose Location Release (meters) (mrem/yr/unit)
Site Boundary 3 871 3.2x1073
(highest dose)
Location A 1 2300 4.6x107%
2 2600 3.6x107%
3 3000 2.7x107%
Location B 1 4700 1.1x107%
2 5100 9.3x107%
3 5500 8.0x107>
Population distances - 8000 3.7x107°
- 32200 2.3x107°
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® . EVALUATION OF COMPLIANCE WITH

& APPENDIX I OF 10CFR50 AND 40CFR190
/«7};‘
&Table 5B-4

MAXIMUM INDIVIDUAL DOSES COMPARED TO APPENDIX I OF 10CFR50

m
¢ “‘.,
(uu‘.,ot

4“§: Dose Appendix I
' a[;j; (mrem/yr/unit) Limit
Unit 1 |Unit 2 | Unit 3 (mrem/yr/unit)

Noble Gases

.Total Body 0.11 0.10 0.10 5

‘Skin 3.6 3.2 3.2 15

p
Radioactive Iodines
and Particulates

Maximum Organ 4.6 4.0 4.2 15

.

the potential doses from the normal operation of
PVNGS with 40CFR190 limits, the total dose that an
individual receives must be calculated. The total
doses factor in all operating units on a site not
only combine liquid and gaseous effluent doses but
also direct radiation from the site. Since there
are no llquld effluents from PVNGS during normal
operation, liquids do not contribute to the
40CFR190 doses. Table 5B-5 compares the maximum

individual doses with the limits of 40CFR190.

Table 5B-6 presents the highest Beta and Gamma air
doses at the site boundary from each unit.

Population Doses

Population doses on a per unit basis were evalu-
The popula-
tion dose resulting from vegetable ingestion was

ated using appropriate meteorology.

evaluated assuming the 0-50 mile population would
consume their yearly quantity of vegetables raised

during either of the two seasons. The higher of
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Table 5B-5
MAXIMUM INDfVIDUAL DOSES COMPARED TO 40CFR190

Doses (mrem/yr)

Unit 1

Unit 2 | Unit 3 | Total for Site | 40CFR190
Total Body
Direct Radiation 0.0005 1] 0.0004 | 0.0003
Noble Gases 0.11 0.10 0.10 .
Radioactive Iodine and Particulates | 2.07 1.84 1.78
Total 2.18 1.94 1.88 6.0 25
Thyroid
Direct Radiation “0.0005 ]| 0.0004 | 0.0003
Noble Gases 0.11 0.10 0.10
Radioactive Iodine and Particulates |-2.28 2.01 1.94
Total 2.39 2.11 2.04 6.5 75
Maximum Organ (Bone)
Direct Radiation 0.0005 | 0.0004 | 0.0003
Noble Gases 0.11 0.10 0.10
- Radioactive Iodine and Particu}ates 4.57 4,03 3.91 i
Total - 4.68 4.13 4.01 12.8 25

06TYIO0P ANY 0SYJIO0T 40 I XIANI44Y
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EVALUATION OF COMPLIANCE WITH
.ARPENDIX I OF 10CFR50 AND 40CFR190

Table 5B-6
SITE BOUNDARY AIR DOSES

-
L

Aixr Dose (mraa/yr/unit)
Unit Direction Beta ' Gamma
1l N 8.55 0.31
2 SSwW 9.37 ~0.33
3 SsW 10.6 0.38

the two doses (November-June growing Season) was

then reported. Table 5B-7 presents the particu-
late doses by pathway for both the‘fbtal body and

" thyroid doses. The population dose resulting from

the exposure to noble gas plume immersion was
calculated to be 1.34 man-rem total body and

-58.5 man-rem skin.

when calculating direct radiation doses to the’
population within 50 miles, the total population
was grouped into concentric zones of 0 to 5 miles,
5 to 10 miles, and 10 to 50 miles. For the popu-~
lation within 5 miles, the dose rate 'at the site
boundary was assumed. Foxr the populétion in the
5 to 10-mile annulus, the dose rate at 5 miles
was used; for the 10 to 50-mile annulus, the dose
rate at 20 miles was used. ’

Using the population data presented, the population
dose from direct radiation within 50 miles has
been projected to be approximately 1.7 X 10"2

person-rem/year per unit in the year 2000.

5B-11
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EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

Table 5B-7
0-50 MILE POPULATION kADIOIODINE AND PARTICULATE DOSES

Including Tritium and Carbon-14

Dose (man-rem/yr/unit)
Pathway Total Body Thyroid
Ground plane 0.00784 0.00784
Inhalation 2.42 3.35
Vegetable ingestion 17.6 18.5
Cow milk ingestion 1.68 1.84
Meat ingestion 0.529 0.530
Total 22.2 . 24.2
Excluding Tritium and Carbon-14
Dose (man-rem/yr/unit)
Pathway Total Body Thyroid
Ground plane 0.00784 0.00784
Inhalation 0.00237 0.926
Vegetable ingestion 0.00603 0.960
Cow milk ingestion 0.00107 0.166
Meat ingestion 0.0000443 0.000157
Total 0.0174 2.06

5B-12
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EVALUATION OF COMPLIANCE WITH
"APPENDIX I OF 10CFR50 AND 40CFR190

5B.4 COST-BENEFIT ANALYSIS 6. N

The maximum individual doses presented’in table 5B-2 are much
less than the design objectlves of Appendlx I. Howéver, sec-
tion II of Appendix I to 10CFR50 requires not only that des1gn
objective dose limitations to the maximum individual be met but
also that "...the radwaste system include all items of reason-
abl& demonstrated technologj that when added to the system
sequentially and in order of diminishing cost-benefit return
can, for a favorable cost-benefit ratio, effect reduction in
dose, to the population reasonably expected to be within
50 miles of the reactor."

This cost-effective ratio has been designated as $1,000 per

total body man-rem and $1,000 per thyroid man-rem,{annualiZed
cost. _Based on this requirement, a cost-benefit analysis was
performed. ' '

Based upon the population dose results discussed in the previ-
ous section, the total annual cost of -any augment, which would
reduce noble gas releases to zero and still be justified would
be $1 340. For radioiodine and particulates this cost would be
$2, 060. The radioiodine and particulate cost is based on the
total particulate dose of 2.06 thyroid man-rem, since H-3 and
Cc-14 are excluded from the cost-benefit because with present
technology it is impractical to remove or reduce the release of
either nuclide. In reality, no augment will reduce releases to
zero. Therefore, more benefit credit is calculated than would
actﬁally exist.

The following cost-benefit analysis was performed using the
procedures and data outlined in Regulatory Guide 1. 110. Since
the annual cost of equipment cannot be greater than $1,340 for
any augments for the reduction of noble gas doses and $2,060:
for radioiodine and particulate doses, Tables A-2 and A-3 of
Regulatory Guide 1.110 were first examined to determine what
potential equipment, if any, could be maintained and operated

5B-13
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EVALUATION OF COMPLIANCE WITH
APPENDIX I OF 10CFR50 AND 40CFR190

below these costs. Combining the annual costs of operating and
maintenancé, costs yield four augments with less than an annual
cost of $2,500. Table 5B-8 shows these augmenté and the Break-
down between operating and maintenance costs. Further cost-
benefit analysis were then performed only on these four
augments. 7 )

The direct labor cost for the particular augment was obtained
from Table A-1 of Re§ulatory Guide 1.110. The appropriate
labor cost correction factor for the Arizona area (1.2) was
taken from Table A-4 of that guide and multiplied by the direct
labor cost to obtain the labor cost in Arizona for that aug-
ment. To this value was added the direct cost of equipment

and materials from Table A-1 of the guide to obtain the total
direct cost (TDC). Table 5B-9 shows the total direct costs.
The TDC was then multiplied by the indirect cost factor (ICF)
of 1.58 from Table A-5 of the guide to produce the total capi-
tal cost (TCC), which was in turn multiplied by the capital
recovery factor (CRF) to obtain the annual fixed cost (AFC).

In this analysis, the CRF was calculated to be 0.1012 based
upon the cost of money being 9.45% per year and a 30-year plant
lifetime and the equation presented in Table A-6 of Regulatory
Guide 1.110.

The total annualized cost is the sum of the annual fixed costs
(table 5B-10) plus the annual operating and maintenance costs
(table 5B-8). Table S5B-11 presents the total annualized cost.
As can be seen from table 5B-11 addition of none of the éug-
ments could be justified on a cost-benefit basis.

5B-14 -
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Table 5B-8

ANNUAL -OPERATING AND MAINTENANCE COSTS OF SELECTED AUGMENTS -

1975 $1000
Item Operating Cost + Maintenance Cost Total O+M Cost

3-ton charcoal absorber neg(a) + neg(a) heg(a)
Main condenser vacuum pump )

charcoal/HEPA filtration

system 0.4 + 1. 1.4 y
600 £t3 gas decay tank neg(a) + neg(a) neg(a)
Steam generator flash tank’

1l + 1 2

vent to main condenser

a. Negligible

06TIID0Y ANV 0S¥AOO0T JO I XIANIAAY
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Table 5B-9
TOTAL DIRECT COSTS OF SELECTED AUGMENTS

Item

Direct Costs (1975 $1000)

Equipment/
Material

Arizona Labor
Cost

Total Direct

= Cost

3-ton charcoal absorber

Main condenser vacuum pump
charcoal/HEPA filtration
system

3

600 £t~ gas decay tank

Steém,generator flash tank
vent to main condenser

53

40

33

19

16.8

9.6

28.8

16.8

= 69.8

= 49.6

= 61.8

= 35.8

06TYI00F ANV 0SMADOT JO I XIANIAAY
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Table 5B-10

ANNUAL FIXED COST OF SELECTED AUGMENTS

@

1975 $1000
Total Indirect Total Total Capital Annual
Direct Cost Capital | Capital Recovery Fixed
Cost Factor Cost Cost Factorx Cost
Item (TDC) (ICF) = (TCC) (TCC) x (0.1012) = (AFC)
3-ton charcoal absorber 69.8 1.58 = 110.3 110.3 x 0.1012 = 11.2
‘Main condenser vacuum
pump charcoal/HEPA
filtration system 49.6 1.58 = 78.4 78.4 x 0.1012 = 7.9
600 £t> gas decay tank | 61.8 1.58 =  97.6 97.6 x 0.1012 = 9.9
Steam generator flash
tank vent to main -
condenser 35.8 1.58 = 56.6 56.6 x 0.1012 = 5.7

06TIIO0F ANV 0S¥JAO0T JO I XIANIAAVY ®
HLIM "ONVITAWOD J0 NOILVNIVAI
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Table 5B-11
TOTAL ANNUALIZED COST FOR SELECTED AUGMENTS

1975 $1000

Item Annual Fixed Cost Annual O+M Cost Total Annual Cost

3-ton charcoal absorber 11.2 neg(a) 11.2

Main condenser vacuum
pump charcoal/HEPA
filtration system 7.9 + 1.4 = 9.3

600 ft3 gas decay tank 9.9 + ne§ = _ 9.9

8T1T-49S
T0-¥d SHNA4G *

Steam generator flash
tank vent to main
condenser 5.7 + . 2. = 7.7

a. Negligible
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CHAPTER 6
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6. = EFFLUENT AND ENVIRONMENTAL MEASUREMENTS AND
MONITORING PROGRAMS

6.1 APPLICANT'S PREOPERATIONAL ENVIRONMENTAL PROéRAMS

Environmental monitoring progfams have been conducted in -
accordance with the guidelines described in the ER-CP. These
programs have generally taken place in three phases - pre~ °
construction programs, construction programs, and preopera-
tional programs. Each major program (e.qg., groundwatér
monitoring) is described in this section.

The programs of the preconstruction phase have notichanged
substantially from those described in ER-CP Section 6.1 and
the FES. '

Construction phase monitoring programs wefe proposed in the
ER~CP. This section updates ER-CP construction phase program
descriptions to characterize the monitoring that has actually
taken place. Changes, if any, in modeling methods that have
developed since the ER-CP are ‘also described. *

Preoperational programs will be significantly different from
those described in the ER-CP because additional knowledge
about the site and its env1rons has been gained as a result of
construction monitoring programs, construction experience, and
new environmental impact models.

Operational programs are described in section 6.2.

6.1.1 SURFACE WATER

surface water monitoring programs have not changed significantly
from those described in ER-CP Section 6.1 apd the FES. New
data has been obtained as noted in section 2.4.
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6.1.1.1 Preconstruction Phase Surface Water Monitoring

A literature search was conducted to determine record stream-‘
flows, waterlevels and other surface water parameters. The
results of this survey were presented in ER-CP Section 2.5.

6.1.1.2 Construction Phase Surface Water Monitoring

A literature search was conducted to update record streamflows,
water levels, and other surface water parameters since the
preconstruction phase survey. The results of this survey are
presented in section 2.4.

6.1.1.3 Preoperational Phase Surface Water Monitoring -

PVNGS is a dry site. Plant operations are‘designed not to

result in discharge to surface waters. Since there will be no
operational impacts to surface waters, and sufficient baseline ‘
data has been gathered by the preconstruction and construction

phase surveys, preoperational surface water monitoring is not ’

planned.

6.1.2 GROUNDWATER

Groundwater monitoring programs have not changed significantly
from those described in ER-CP Section 6.1 and the FES. Addi-
tional data obtained during construction has been used to update
these programs.

6.1.2.1 Pre Construction Phase Groundwater Monitoring

Monitoring of groundwater levels at the site began in 1973.

The first water level measurements were made in borings drilled

and sampled for geqtechnical purposes. These measurements

provided preliminary information about the groundwater condi-

tions at the site and indicated the presence of a two-aquifer
groundwater system consisting of a perched water zone and a ‘
deeper regional aquifer.
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The second phase of groundwater observations was aimed at
better defining the piezometric levels within the two aquifers
and the aquitard between them. A series of shallow (50.to

70 feet deep) observation wells was installed in late 1973 to
monitor the perched water zone. The water levels measured in
these wells defined the perched water zone and were subsequently
used to monitor the change in perched water levels caused by
the cessation of irrigation and the start of constructlon. A
number of piezometers were also 1nstal;ed at various depths
(typically about 50, 150, and 300 feet) to measure the piezo-
metric levels within the aquitard and the underlying aquifier.

In addition, hydrogeologic ipvestigatioks and literature
searches were performed to characterize groundwater conditions
at the site and throughout the pcrtions of the Lower Hassayampa-
Centennial ground water basin that could be impacted by PVNGS.
The results of preconstruction monitoring were presented in
ER-CP Section 2.5.

6.1.2.2 Construction Phase Groundwater Monitoring

Groundwater wells have been and are routinely monitored during
construction for water level and water quality. Additional
shallow observation wells were installed during construction

to monitor water level fluctuations in the perched water zone.
These wells were installed to measure the impact of construc-
tion activities and to obtain a better definition of ground-
water level contours Durlng the same ‘period, the plezometrlc
levels of the reglonal aqulfer were measured in deep 1rrlgat10n
wells within and around the site. The results of this monitor-
ing are presented in section 2.4.

Mcnitoring of construction ac@ivities is provided by the wells
identified in this proéram. Selection of monitoring wells was
based on the following criteria: (1) use of existing wells
with established histories, where possible; (2) nearness to

6.1-3
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construction activities expected to affect groundwater;

(3) penetration to the groundwater system; (4) proximity to
major cones of groundwater depression; and (5) location with
respect to plant and construction facilities.'

The depth‘to the water is measﬁred using a field scalé accurate
to +0.1 foot. Risef pipe elevations were determined by su;vey-
ing. The water table elevation measurements were recorded and
compiled in tabular form and plotted as hydrographs and ground-
water contours to aid visual interpretation of water table
variations.

The differential usage effects of construction and irrigation
are made by comparing the onsite regional aquifer water levels
with the water levels surrounding the site. ‘

Water quality samples are collected semi-énnqally. Specific.
conductance and temperature data of samples are compiled in
tabular form for each monitor well. These data are compared -
to past data to ensure that changes in water quality that may
occur are detected.

Laboratory analyses are being performed according to appropri-
ate techniques described in the following publications:

° American Public Health Association (APHA), Standard
Methods for Examination of Water and Waste water,
13th E4d. APHA, New York, 1971

® American Petroleum Institute (API), Updated, Manual
on Disposal of Refinery Wastes, Methods for Sampling
and Analysis )

° American Society for Testing and Materials (ASTM),
Annual Book of American Society for Testing Materials
Standards, Part 23, ASTM, Baltimore, Maryland, 1972

° Environmental Protection Agency (EPA), Methods for
the Chemical Analysis of Water and Wastes, Water

6.1-4
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Quality Control Office, Analytical Quality Control
Laboratory, Cincinnati, Ohio, 1971

6.1.2.3 Preoperational Phase Grounawater Monitoring

Construction phase monitoring will be continued as preopera-
tional phase monitoring.

6.1.3 METEOROLOGY

The onsite meteorological meastrement program began on

August 13, 1973 and has been used with minor changes during
preconstruction, construction, and preoperational phases. The
system includes two levels of instrumentation on a 200-foot
guyed tower. The tower is located in a field on .the northwest
portion of the site as shown in figure 3.1-4.

wind and temperature data are collected at the 35- and 200-foot
levels of the tower. Precipitation data are obtained at the
surface from a rain gauge near the base of the tower. Dewpoint
data are collected at the 35-foot level. A minicomputer is
used for digital recording (+0.1% accuracy) of meteorological
parameters.

Specifically, the onsite instrumentation includes the
following:

A. wind instrumentation: One Climet wind direction and
speed sensor at the 35 foot level and another at the
200-foot level )

B. Temperature instrumentation:

1. One Rosemount Resistant Température‘Bulb (RTB)
at the 35-foot level and another at the 200-foot
level

2. Endevco signal conditioners .
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3. Geotech motor'aspirated solar radiation shields
to house the RTBs at the 35- and 200-foot levels’

C. Dewpoint instrumentation: one Cambridge system dew-
point measuring unit (cooled-mirror type) at the
35-foot tower level

D. Precipitation instrumentation: one Belfort tipping
bucket rain gauge at ground level

E. Analog recorders:
1. Two Esterline Angus strip-chart recorders

2. One six-point Esterline Angus recorder that
records temperature at the 35-foot level, dew-
point at the 35-foot level, two records of the
temperature differential between the 200- and
\ 35-foot levels (AT200_35) and precipitation;
in addition, positive indication of the perfor-
mance of the radiation shield aspirator motors
provided by one of six channels

F. Digital recorder: one Digital Eguipment Corporation
PDP 8/E minicomputer

tThe specifications of the equipment for the meteorological
system, which comply with the intent of Regulatory Guide 1.23,
are provided in table 6.1-1. Using the data given in table
6.1-1, the sensor accuracies reflect all the equipment through
the signal conditioners, and the overall system accuracy for:
each meteorological parameter can be calculated.

Accuracies for instantaneous recorded values are calculated
using the root sum squares of the accuracies of each component.
Time-averaged accuracies are computed by dividing the instan-
taneous accuracy by the square root of the number of samples
taken per hour. Sampling rates for the digital system are 10
per record for each parameter. The analog stfip chart recorders



Table 6.1-1
PVNGS METEOROLOGICAL SYSTEM EQUIPMENT SPECIFICATIONS

L-T°9

Instrument Manufacturer Model Level Specifications
Wind direction Climet Wind direction: 35 and 200 feet | Threshold: 0.75 mi/h; accuracy: i§°;
and windspeed WD-012-10 full scale: 540°
sensors Windspeed: 35 and 200 feet | Threshold: 0.6 mi/h; accuracy: +1% of the
WS-011-1 windspeed reading or 0.15 mi/h, whichever
is greater; full scale: 50 mi/h
i Translator 025-2 .
Temperature Endevco 4470.114 Universal T35;AT200_35 T and AT accuracy: +0.1% of full scale
equipment signal conditioner
4473.1 RIB
conditioner Full scale for T = OF to 120F
Geotech M327 aspirator Full scale for first AT = =6F to 6F
Rosemount 104MB12ADCA . Full scale for second AT = =6F to 18F
Precipitaéion Belfort 5-405 H rain gauge Ground Accuracy: +2% (inches) for 1 in./h
equiprent .
Dewpoint Cambridge Dewpoint measuring 35 feet Accuracy: +0.5F
equipment set 110S-M
Multipoint recoxder Esterline El1124E Shelter Accuracy: +0.25% of full scale; full scale
for T35: AT200_35’ Angus for dewpoint = OF to + 120F; full scale
precipitation and for precipitation = 0 to 1.2 inches
dewpoint
Strip recorders (2) Esterline E1102R Shelter Accuracy: +1% of full scale
windspeed/wind Angus
direction -
Minicomputer/ Digital PDP 8/E Shelter Accuracy: +0.1% of full scale
digital processor Equip- . ‘ -
(digital data ment
collection and Corpox-
reduction) ation

.
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(wind speed and direction) are continuous, so the number of
samples is essentialiy infinite. Therefore, the number of
samples for the strip recorders is assumed equal to that of
the digital system. The analog multipoint recorder (tempera-
ture, AT, dewpoint, and precipitation) samples each parameter
approximately once per minute. The estimated overall system
accuracies are listed in table 6.1-2.

These calculations indicate that the accuracies for time-
averaged values greatly exceed the recommendations in Regula-
tory Guide 1.23, especially for the digital recording system.

The primary data collection method makes use of the digital
data processor (minicomputer). 1In addition to data collection,
the minicomputer is designed to reduce the basic data; perform
data validity and system calibration/status checks; control
the. overall system operation; and provide all data recoxds, -
once every 24 hours, for review. The secondary method of data
collection is by analog strip-chart recorders. Analog data
were used to supplement the digital data during minicomputef
outages. The majority of the data was reduced from the mini-
computer system. The first year of data was reduced from the
analog system.

The meteorological data acquisition system consists of a com-
puterized data processing system that collects data on a real-
time basis. The average wind direction, wind speed, ambient
temperature, temperature differential, dewpoint, and total
precipitatién are determined for four 1l5-minute samples each
hours. The sampling rate for each parameter for each level is
approximately 10 times per second.

"6.1-8
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Table 6.1-2
OVERALL SYSTEM ACCURACY

Parametexr Digital System Analog System .
wind direction, +3.05 +6.2
! instantaneous,
degrees
Windspeed, time <+0.01 <+0.01

averaged (all
windspeeds),

mi/h ,
Temperature, °c <+0.01 ‘ <i0.03.
Temperature <+0.01 | <i0.0i

difference, ‘

time averaged

‘ (first AT

range only),
o

Cc ‘
Dewpoint, time <+0.01 "~ <+0.05
averaged, ¢

Strip-chért data, when used, were manually reduced. One
15-minute sample of strip-chart data is used for each 1l-hour
data period available. Average values of wind direction,

wind speed, ambient temperature, temperature differential, and
dewpoint are obtained by visually estimating a mean for the
15-minute sample of the analog traces. The precipitation trace
cumulatively records precipitation amounts and recycles each
hour so that hourly data are obtained. |

Calibration and maintenance of the PVNGS meteorological system
are conducted at scheduled intervals according to written pro-
‘ cedures. Equipment surveillance and routine maintenance are

6.1-9
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performed according to established checklists and procedureé
by local personnel twice a week to maintain maximum data
recovery.

The majority of the offsiﬁe‘meteorological data used for com--
parison with onsite PVNGS data summaries wére obtained from °
the National Weather Service (NWS) sta?ion at Phoenix. All
measurements reported for Phoenix were made’ at Sky Harbor
International Airport. Temperature and humidity measurements
at Phoenix were made at 5 feet above ground level. Precipita-
tion measurements were at 3 feet above ground level. Wind’
instrumentation was at 41 feet above ground level until Decem-
ber 12, 1960, then 18 feet above ground level until September

19, 1975, and at 36 feet to the present. The wind instrumenta-

tion conegists of anemometers with starting threshold speeds
higher than the instrumentation at the PVNGS site, approxi-
méteiy 1.1 mi/h. The instrumentation at the NWS station at
Phoenix is the standard instrumentation in use at most NWS
stations throughout the United States. Similar wind instru-
ments were in use at Luke Air Force Base and Gila Bend.

6.1.3.1 Preconstruction Phase Meteorological Models

These models were described in ER~CP Section 6.1 and were
based on 1 year of meteorological data.

6.1.3.2 Constructiop PhasékMeteoroiogical Models

Data collection was the only activity during -this period.

6.1.3.3 Preoperational Phase Meteorqlogical Models

In the preparation of the ER-OL, onsite meteorological data
for the period August 13, 1973, through August 13, 1978 has
been used to provide (1) diffusion estimates to evaluate the
environmental effects of accidents in accordance with

)

6.1-10
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Draft Regulatory Guide 1.XXX, (2) long-term diffusion and
relative deposition estimates for the site area in -accordance:
with Regulatory Guide 1.111, and (3) wind and stability para-
meters for use in assessing the effects of operation of the
cooling towers.

6.1.3.3.1 Realistic Accident Diffusion Estimates

Realistic x/Q values were calculated both on a directional °
basis (for the standard population distances between 0.5 and
50 miles) and on a direction-independent basis (for the site
boundary). All calculations were evaluated at the 50th
percentile probability level.

6.1.3.3.1.1 Direction-Dependent Model. x/Q values were
calculated at the population distances for time periods of

8 hours, 16 hours, 3 days, and 26 days. The x/Q value for each
sector was obtained by a logarithmic interpolation between a
2~-hour value and the annual average (8760-hour) value at the
distance of interest in the same direction sector. The annual
average value was calculated for a ground-level release in
accordance with kegulatory Guide 1.111.

The ¥x/Q values applicable for release durations less than or
equal to 2 hours were calculated at the various population
distances using the joint frequency distributions of windspeed
and wind direction by atmospheric stability class. Winds were
determined at the 35-foot level and the stability class was
based on the vertical temperature gradient between the 200-
and 35-foot levels (AT
Guide 1.23.

200-35)/ in accord with Regulatory

The 2-hour %x/Q values for ground-level releases were determined

using the following:(l)
X = o 1 (6.1-1)
Q u(noyoz + A/2)

6.1-11
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oxr

1
= - 1 . . (6.1-2)
Q u(3noycz) " \
such that the greater value is used, where

X/Q

U = the mean windspeed at 35 feet, m/s

the relative concentration at ground level, s/m3

oy = the lateral plume spread; a function of atmospheric
stability and distance, m

o, = the vertical plume spread, a function of atmospheric
stability and distance, m

A = the smallest vertical plane cross-sectional area of
the containment building, 2466 m2

The values used for the horizontal and vertical dispefsion
parameters (cy and ‘oz)‘, in equatioqs 6.1-1 and 6.1-2 reflect ‘
the unique dispersion characteristics of a desert climate. As
discussed in reference 2, the values of the standard dispersion
parameters used for most calculations “apply strictly only to
open, level country." 'For desert regimes, the NRC has
stated:(z) ", . . it is our‘position that the atmospheric
dispersion model for desert climatology, developed by the
staff, will be used to calculate X/Q values for the Palo Verde
site. This model includes the effect of plume meander and
decreased vertical dispersion encountered in desert regimes."
These dispersion parameters are commonly referred to as

"desert sigmas" and were used as the basis for determining the

values of °y and o, in the equations.

Once 2-hour x/Q values were calculated for each sector for

each windspeed and atmospheric stability class combination,

cumulative probability distributions of x/Q values were deter-

mined. This was done for each distance of interest. Then, for

each sector, at each distance, a x/Q value that is exceeded no ‘

6.1-12
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more than 3.125% of the total ‘time (50% divided by 16) was
selected for use in the assessment. These values are presenteéd
in section 2.3.

6.1.3.3.1.2 Direction—Independént Model. For calculations
of accident x/Q values at the site boundary, a direction-
independent method was used. This approach involves the same
x/Q model and equations that have been described for the
direction-dependent calculations. However, the 2-hour value
is determined by calculating x/Q values for each sector at the
site boundary distance and computing an overall (without regard
to direction) cumulative probability distribution. From this
distribution, the value that is exceeded no more than 50% of
the total time was selected. Using this overall 50% 2-hour
x/Q value, the values for longer time periods (8 and 16 hours
and 3 and 26 days) were logarithmically interpolated as with
the direction-dependent approach; however, the maximum annual
average Y/Q value over the 16 sectors was used as the other
end point. Calculated values of x/Q at the site boundary are
provided in section 2.3. |

6.1.3.3.2 Long-Term Diffusion and Relative Deposition
Estimates

Atmospheric dilution factors (x/Q) and relative deposition
(D/Q) were determined for the site boundary and for distances
out to 50 miles from the containment structures.

The x/Q and D/Q values were determined using the methodology
of Regulatory Guide 1.111 and the NRC computer code xOQDOQ(3)
modified to use "desert sigmas.“' The calculations were made
for the site boundary and at distances out to 50 miles. For
conservatism, all releases were assumed to occur at ground
jevel. Winds were obtained from measurements at the 35-foot
level, and the stability class was based on the vertical

_ temperature gradient between 200 and 35 feet (AT200_35).

-6.1-13
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In accordance with Regulatory Guide 1.111, calms were .distri-
buted directionally in proportion to the directional distribu-
tion within a stability class of the lowest wind speed group.
For the calculations, calms were assigned a speed of

0.375 mi/h, one-half the threshold wind speed of the wind vane.

The x/Q values were determined by use of the following

equation:
( - 032:2: 1 (6.1-3)
D szjulj ”
where ‘
(x/Q)D = the average effluent concentration X normalized.
by source strength Q at the downwind dlstance X
for a given direction D for ground-level releases,
s/m3
X = downwind distance, m ‘ '
ny4 = length of time of valid data for a given wind

direction D, windspeed class i, and atmospheric
stability j, h

N = Total number of hours of valid data

sz = effective vertical dispersion parameter for

stability class j, m

u; 4 = average wind speed for wind speed class i and

stability class j for sector D, m/s

An effective vertical stability parameter sz is calculated to
account for building wake effects as follows:

) 1/2
5 . = (o 24 i) (6.1-4)
zj zj m ‘ .

with the constraint

< (3o, ~ (6.1-5)

6.1-14
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where

°zj vertical plume spread, a function of atmoépheric
stability j and distance x, n

c building shape factor (0.5), dimensionless

H

maximum adjacent building height (58 m)

The x/Q values were depleted because of deposition based on
the curve in Figure 2 of Regulatory Guide 1.111. Radioactive
decay was not considered. The D/Q values were calculated by
using Figure 6 of Regulatory Guide 1.111 to obtain relative
deposition rates. The deposition rate for a given distance
is then multiplied by the fraction of the release transported
into the sector (wind direction frequency) and divided by the
arc length of the sector at the distance of interest. From
this calculation, the relative deposition per square-meter
unit area D/Q obtained. '

Because these models do not directly consider the effects of
spatial and temporal variations in airflow caused by terrain,
appropriate adjustments were made to the calculated x/Q and D/Q
values, in accordance with Regulatory Guide 1.111. The terrain
adjustment factors used are site-specific to PVNGS and were
developed previously by comparing x/Q values determined by

this constant mean wind direction model and by the time-
dependent, segmented-plume model NUSPUF.(4) The adjustment
factors as a function of sector and distance are presented in
table 6.1-3. Long-term ¥x/Q and D/Q estimates for PVNGS at the
site boundary calculated with the appropriate terrain adjust-
ment factors are provided in section 2.3.

6.1.3.3.3 Models to Predict Environmental Effects of Cooling
Tower Operation

Environmental impacts that can result from the operation of an
evaporation cooling system include the formation of ground

. level fog, elevated visible plumes, and the airborne

6.1-15
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Table 6.1~3
PVNGS TERRAIN ADJUSTMENT FACTORS

Distance
(meters) N NNE NE ENE E ESE SE SSE S SSW Sw V{SW 1 WNW NW NNW
402 1.0 2.2 | 1.1} 1.2} .2} 1.1} 2.2} 1.2} 1.1} 1.1 1.2} 1.2 1.1} 1.0} r.0] 1.0
805 1.0 2.1 | 2.2 | 1.1 | 2.2 ] 1.2 1.1] 1.1 | 1.1 1.0 v | 2] 2] 2.3 1.2

1,207 1.2 1.2 (.1.3 1.2 1.3 14| 2.2 2.2 2.2 }|11.2} 1.2 1.3} 1.2} 1.2 1.4 1.4
1,609 1.4 1.4 1.4 1.3 ] 1.4 ] 1.5] 1.4 1.3 ] 1.1 | r.2 ] 1.4 1.7 | 1.6 | 1.4 | 1.5| 1.7
2,414 1.6 | 1.6 1.5) 2.3 1.4 | 2.9 2.4 2.3 2.1 | 2.2] 1.6 2.7 1.6 1.5} 1.7 | 1.7
3,219 1.8 1.6 | 2.5} 1.4 | 1.4 1.4 | 1.4 1.3 1.2 1.3 | 1.7} 1.7 | 1.8 1.6 | 1.8 ] 1.9
4,023 1.8} 1.6 | 1.5 1.3 ] 1.4 ] 1.4 ) 1.3 ] 1.3 1.3} 1.3) 1.6 )] 1.9 ] 1.8 ] 1.5 1.9 | 2.0
4,828 1.7| .6 | 1.5} 1.2 | 1.3} 1.3} 1.2 1.3| 1.4] 1.5} 1.6} 1.9] 1.5} 1.6 | 2.0 ] 2.1
5,633 1.8 1.6 | 1.5} 1.2 | 1.2} 1.2 | .2 | 1.3 1.5| 1.5| 1.8 1.9] 1.5| 1.6 | 2.0} 2.2
6,437 1.8 .51 1.5 12.1] 1.0 1.2 1.2 ] 1.3 | 1.5} 1.5} 1.8 2.0 | 1.5 1.6 | 2.0 | 2.1
7,242 1.6 | 1.5 | 1.4 1.0 1.0 1,1} 1.3 ]| 1.6} 1.6 | 2.7 )] 2.0 )] 1.5]|] 1.6 | 1.9 | 2.0
8,047 l.6 | 1.4 | 1.4 1.0 1.0} 1.2} 1.5| 1.6 | 1.7 ] 1.8} 1.5} 1.5]| 2.0 ] 2.0
12,070 1.3 1.2 | 1.2 1.1} 1.3} 1.3{ 1.4} 2.4} 2.3} 2.3} 1.5] 1.5
16,093 1.0 | 1.0 | 1.0 1.0 1.0} 1.0 .0} x.0)] 1.0 r.0| 2.0 1.0
24,140 1.0 .

32,187 1.0

40,234 1.0

48,280 1.0

56,327 1.0

64,374 1.0

72,421 1.0

80,467 1.0
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concentrations and ground deposition of dissolved solids
contained in drift droplets released from the cooling system.
Analysis of each potential impact is discussed below.

6.1.3.3.3.1 Induced Ground Level Fogging Model. The computer
program FOG(S) was used to simulate plume dispersion from
evaporative cooling systems using sequential meteorological
data. This model simulates the cooling system plume as a bent
over plume with an entrainment rate of 0.5 using the.Briggs(6)
plume rise equations to the point of plume leveloff, and
Gaussian dispersion equations at all distances beyond this
point. The plume buoyancy employed in the plume rise calcula-
tions is computed from the effluent temperature and air flow
rate at the exit of the cooling tower and from the ambient

dry bulb temperature and relative humidity. For the round
mechanical draft multi-fan cooling towers, a plume merging is
calculated from equations developed by Briggs(7) for a "cluster"
of cells. No enhanced plume rise due to merging of plumes from
neighboring towers is considered; this assumption is conserva-
tive in that it leads to lower plume rises and greater calcula-
ted ground level effects.

FOG makes calculations over a polar grid centered on the cool-
ing system. This grid consists of 16 directions correspond-
ing to the routinely observed wind directions, and up to

15 downwind distances. The plume is assumed to propagate
rectilinearly, with any meandering effects due to wind shifts
being neglected. This assumption of rectilinear propagation
leads to conservatism in the calculation of ground-level center-
line effects and in visible plume lengths. Required Pasquill
stability classes are determined from the measured difference
of dry bulb temperature from the two levels on the onsite
nmeteorological tower. The dispersion parameters oy and o, used
are the desert sigmas which are used to represent dispersion

(8)

conditions at this desert site. Formulations for the
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critical wind speed resulting in the aerodynamic downwash of
the exhaust plumes are also included in the FOG model.

For the purposes of this study, induced ground-level fog is
defined as a reduction in ground level visibility to 1000 meters
(5/8 miles) or less as a result of the operation of the cool-
ing systems. According to international definition, 1000 meters
is the limit on visibility above which fog is not considered.

to occur.(g) The liquid water content of the plumes at ground
level is calculated from the Gaussian dispersion analysis .
discussed above, with all moisture in excess of that required

to saturate the ambient air assumed to form condensed water
droplets. An empirical equation presented by Petterssen(lo) is
then used to relate the atmospheric water content to the
horizontal visibility.

6.1.3.3.3.2 Elevated Visible Plumes Model. The FOG program

was used to calculate the frequencies of occurrence of elevated ‘ l
visible plumes over each grid point under consideration. The

total flux of air through a cross section of the plume normal 1
to the plume axis is calculated at successive downwind

distances. This calculation is made whether the plume is in

the rising stage or has reached its maximum height and leveled

off. The amount of entrained air iq computed as the difference

between the total air flow and the air flow leaving the cooling

system. The entrained air and fhe effluent air from the cool-

ing system are assumed to be thoroughly mixed isobarically,

and the -thermodynamic properties of the resulting mixture are

calculated. A visible plume is predicted to occur at a parti-

cular grid point if the mixed plume is calculated to be

supersaturated.é

6.1.3.3.3.3 Drift Anai&sis Model. The FOG program also

calculated the transport and ground deposition rate of

dissolved solids contained in the entrained drift droplets .
‘released from the cooling systems.
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" The drift deposition routines in FOG consist of the following

three calculational procedures: (1) the sequential release of
the entrained drift droplets from the effluent plume, (2) the
subsequent horizontal transport of the drift droplets as they
fall to the ground, and (3)'tﬁé calculation of the airborne
concentrations and depositioﬂ rates at pre-specified downwind
distances for each of the 16 wind directions.

It is assumed in the FOG model that the excess water vapor,

the temperature excess, the vertical velocity, and the |
poncentration of drift droplets follow a Gaussian distribution
normal to the plume axis. The plume is assumed to extend two
standard deviations (i.e., 20y and Zcz) away from the plume
axis. The release of the entrained droplets at any point
within the plume depends on the relative magnitudes of the
terminal fall velocity of the droplets and the vertical

‘velocity of the air in the plume. At each downwind distance

under consideration, these two velocities are compared for the
various size categories of droplets in the plume, and a
fraction of the droplets is released. This process is repeated
until all droplets are released from the plume. When the plume
reaches its maximum height, the vertical velocity throughout
the plume is zero. Any droplets remaining in the plume at

the leveloff point are then releaseg. Droplets released from
the plume then fall, first through the plume air, and then
through the ambient air beneath the plume. This drift is
carried downstream by the ambient wind until it is deposited
on the ground. The rate of fall of the drift droplets is
proportional to their terminal velocity, which in turn is

" dependent on the droplet size. The droplet size can change by

evaporative prdcesses, which depend on the physical“and trans-
port properties of thé liquid droplets and the surrounding air.
For relative humidities below 50%, complete evaporation of Fhe
drift droplets to dry particles is possible. A stepwise

[
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procedure is employed in FOG to compute the trajectory of the
droplets by considering the above effects. '

Drift deposition rates and airborne concentrations of dry drift
particles are calculated for each of the sequential meteoro-
logical records included in the 5-year meteorological data
set. These are then summarized to obtain the deposition (in
terms of lb/acre-year) and airborne concentrations of dry
particles (in pg/m3) over the entire grid. The airborne

concentration calculation is made at a height of 2 meters above
the ground surface.

6.1.3.3.3.4 Detailed Plume Analysis Model. Cooling tower

plume trajectories were calculated by the Lagrangian Vapor

Plume Model (LVPM).(ll) LVPM is a one-~dimensional numerical

mmodel capable of predicting the detailed behavior of either

wet or dry plumes for a given meteorological condition. The ‘
model incorporates the thermodynamics and microphysics of ' -
condensation and evaporation, superimposed upon a dynamic

model of buoyant convection. In the case of wet plumes, the

release of latent heat through the condensation of moisture

enhances the vertical growth of the effluent plume. This

situation is somewhat similar to the development of an isolated

cumulus cloud, where condensation enhances the growth in the

core of the plume, while mixing and evaporation take place

near its edge.

The dynamic framework of LVPM is described by the equations of
motion for a quasi-incompressible fluid. A steady-state plume
is assumed to simulate the continuous efflux to a horizontally
homogeneous atmosphere. This assumption simplifies the
numerical computation and leads to practical and economical
application. Ambient meteorplogical conditions are obtained
by reducing standard rawinsonde data.
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6.1.4 LAND

6.1.4.1 Geology and Sdiis

The monitoring program for geoiogy énd soils has not changed
significantly from that described in ER-CP Section 2.4 and the
FES. Data obtained during construction has been used to update
geologic models of the site.

6.1.4.1.1 Preconstruction Phase Geologic Monitoring

Preconstruction monitoring was performed as described in
ER-CP Section 2.4. ‘

6.1.4.1.2 Construction Phase Geologic Monitoring

Additional investigations of the site during construction
included:

A. Research of pertinent published and unpublished geo-
logic, seismologic, and hydrologic literature of
Arizona and adjacent areas

B. Consultation with numerous local geologists from the
universities and from various public agencies who are
familiar with particular areas

C. Review of existiné and specially prepared aerial
photography and other remote-sensing imagery

D. Reconnaissance geologic mapping of the site region
at a scale of 2000 feet to the inch

E. As-graded geologic mapping of excavations for Cate-
gory I structures at scales of 10,‘5, and 1 foot to
the inch and geologic inspections of non-Category I
construction excavations.
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Subsurface investigations that included (totals
include preconstruction activities):

10

Drilling of approximately 630 borings to depths
ranging from 25 to 720 feet for geologic and .
engineering data ° T

Logging of selected borihgs with high resolution,
down-hole geophysics

Seven detailed cross-hole seismic surveys in and
adjacent to the powerblock areas to define the
in-situ engineering characteristics of the site
soils ’

Excavation of 32 backhoe trenches totaling'about
1800 linear feet

Twenty-one seismic refraction geophysical prb-
files (hammer energy source) totaling about ‘,,
32,500 feet;. three refraction profiles (explo-
sive enefgy source) totaling about 49,600 feet

Reconnaissance and detailed gravity and magnetic
geophysical surveys covering a 10-mile radius of
the site

Installation and monitoring of perched and
regional groundwater observation wells on and
adjacent to the site

Six multiposition extensometers (MPEs) and 18
mechanical rebound (MR) anchors to monitor
preconstruction- and postconstruction-related
heave and settlement “

One large tank percolation tést, 3 perched water

zone tests, 1 régional aquifer pump test, and
approximately 25 in-situ injection permeameter

tests to determine aquifer characteristics 0
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Excavation of three large-diameter (6 feet)
borings to depths of about 40 feet to obtain bulk
undisturbed samples for engineering testing

Geologlc sample analyses that included (totals include
preconstructlon activities):

1.

5.

Megascopic and microscopic lithologic analysis of
bedrock samples

Potassium/argon ageidating of volcanic rock
samples

Analysis of approximately 550 samples of basin
sediments for paleomagnetic polarity .

Palynology studies of 20 samples of basin
sediments

X~-ray crystall&graphy of selected clay samples

Engineering testing of foundation materials for static
and dynamic properties including the following
(includes preconstruction activities):

1.
2.
3.
4.

5.

6.
7.
8.
9.
10.

Moisture content and dry density
Atterburg limits for selected samples
Consolidation

Triaxial shear (dynamic and static)

standafd penetration (for granﬁlar materials
within zones of possible liquefaétion)

Relative density

Direct. shear

Unconfined compression testing
Expansion or swell

Permeability
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Soil sampling and testing has’continued periodically. Of the
more than 630 borings drilled during the site investigations;'
approximately 575 have been drilled within the site property
and at site-specific powerblock areas. The remainder have
been drilled around the site property at interva;s';anging
from 750 feet to 1 mile and extending up to 5 miles from the
plant location. | ’ |

The investigation of PVNGS conforms to accepted standard
practice within the geology/éhgineering professions and to
Nuclear Regulatory Commission acceptance criteria defined at
the time. Sampling of undisturbed soils and soft sediments,
for geologic and engineering requirements, was performed with
a 12-inch drive sampler, a standard 18-inch split spoén drive
sampler, a 30-inch pitcher tube, a 12-inch-diameter plastic
cylinder for hand-excavated samples, and an NX core barrel.
The soil samples were taken continuously or at intervals of * 0\_
5 feet down to a depth of 100 feet, intervals of 10 feet down
to a depth of 200 feet, and intervals of 20 feet down to a
depth where material suitable for coring was encountered or at
a specific completion depth determined. by geologic or engi-
neering considerations. The sampling procedures were dependent
on expected loading conditions related to building geometry.
Samples taken for the general suite of engineering tests of
static and dynamic properties .were taken from pitcher tube,
2.5-inch (inner diameter) drive sampler, and large-diameter
hand-excavated sampleé. Standard penetrafion tests to American
Society for Testing and Materials specifications were done
with an 18-inch split spoon sampler.

Trenching incorporated an important phase of the Palo Verde ‘
subsurfade investigation. Trenches were oriented in such sit-

uations as to intersect photo lineations or suspicious linear
relationships found in the field investigation. Trenches were

usually excavated to depths within the capabilities of the o :
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excavating equipment. The walls were‘carefully cleaned,
inspected, and logged for pertinent geologic evidence of
faulting or other geologic conditions. Scales of the trench
logs ranged from 5 to 2 feet to the inch.

To monitor the effects of construction excavatidn activity

on the site soils and their response to structural 1oad1ng
following construction, a soil heave. and settlement monitoring
‘program has been established at PVNGS. The instrumentation
installed prior to construction consists of 18 MR anchors (6
in each unit) and 6 electrical read-out MPEs (3 in Unit 1, 1
in Unit 2, and 2 in Unit 3). The MPEs are used to supplement
the MRs during the rebound phase, but their primary function
is to monitor construction and postconstruction settlement
recompressions. Based on the data obtained to date, heave
settlements are much less than predicted, on the order of
one-third.

Even though subsidence has not been observed and is not
expected to be significant, a subsidence monitoring program
has been established at the site. The subsidence monitoring
network consists of survey monuments located within the site
boundary on soil. Movement of the survey monument (if any) is
measured relative.to benchmarks established on bedrock. north
and southwest of the site. The data collected and analyzed
through March 1978 1nd1cate that no measurable subsidence has
taken place.

Two strong motion accelerometers were installed at the site
in 1975 to monitor any earthquake-induced ground motion that
may occur at the site. The instruments, which have not been
triggered by earthquake-<induced ground motion, hage a trigger
threshold of 0.009g. ‘

The chahges in soil condition caused by construction of the
plant are essentially those produced by the earth-moving
operations required to grade the area. The moderate-to-high
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strengths exhibited by the soils indicate that engineered
temporary and permanent slopes at-the site were designed and
constructed with reasonable allowable slope inclinations to
minimize erosion and slope failures. No significant slope
stability problems have been observed during construction to °
date. Fills are constructed of selected soils obtained from
onsite excavations and borrow areas.

6.1.4.1.3 Preoperational Phase Geologic Monitoring

The preconstruction and construction phase programs have
characterized the geotechnical nature of the site and its
environs to the fullest extent possible based upon a thorough
evaluation of the data obtained. Preoperational monitoring is
not required or planned. ‘ '

6.1.4.2 Demographic and Land Use Monitoring '-.\

6.1.4.2.1 Preconstruction Phase Demographic and Land Use
Monitoring '

"Preconstruction programs were conducted as described in
Section 2.1 of the ER-CP.

6.1.4.2.2 Construction Phase Demographlc and Land Use
Monitoring

Monitoring did not take'place during this period.

6.1.4.2.3 Preoperational Phase Demographlc and Land Use
Monltorlng

In the preparation of the ER-OL, new demographlc and land use
surveys were performed. The methodology and results of these
surveys are presented in section 2.1. '
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6.1.4.3 Ecological Parameter Monitoring

6.1.4.3.1 Preconstruction Phase Ecological Parameter
-Monitoring

Baseline data on vegetation and wildlife at PVNGS was obtained
from literature surveys, from interviews with regional author-
ities, and from fieldlsampling. Standard qualitative and quan-
titative sampling techniques were employed and surveys were
scheduled on a seasonal basis. , Field sampling took place from

May 1973 through August 1974; the results are presented in
section 2.2.

6.1.4.3.2 Construction Phase Ecological Parameter Monitoring

A construction phase monitoring program was implemented in
1976 to: | | “

A. Provide an 6pportunity for early detection of poten-
tially significant ecological impacts

B. Provide a basis for considering possible mitigation
nmeasures for any significant adverse ecological impacts
observed

c. Document the ecological changes resulting from plant
construction

D. ' -Observe the results of mitiéation measures and modify
the measures if necessary '

The monitoring program was designed to achieve these objectives
through semiannual surveys of the site and related facilities.

Six sample plots were established within the site boundary to

monitor gross ecological changes that might result from con-
struction activities. The following procedures are employed
in monitoring surveys: '

A. Examining and interpreting site and vicinity color
aerial photography (scale: 1 inch = 200 feet and
1 inch = 400 feet) taken shortly before each visit
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B. Conducting an aerial survey of the site and vicinity
to check photography ‘and examine current conditions

C. Obtaining and reviewing noteworthy observational data
taken by the onsite environmental personnel

D. Conducting ground surveys of the site and related
facilities, including the ecological monitoring plots

E. Preparing a report documenting conditions and discuss-
ing any unexpected changes from the predicted impacts

F. Preparing a map illﬁstrating the present extent of
construction-related disturbance as a means of mon-
itoring progress and deviations from anticipated
development '

Seven such surveys have geeﬂwconducted between August 1976

and November 1979. The results of these surveys were used to

update the ecological desci‘iptions presented in the ER-CP. 0:4—
Updated descriptions are presented in sections 2.2 and 4.1.

6.1.4.3.3 Preoperational Ecological Parameter Monitoring

The construction phase program will continue until plant
operation. This program will establish baseline -data for use
in evaluating ecological effects of plant operation.

6.1.5 RADIOLOGICAL MONITORING

6.1.5.1 Preconstruction Phase Radiological Monitoring

Preconstruction radiological monitoring was conducted as
described in ER-CP Section 2.8.

§ 6.1.5.2 Construction Phase Radiological Monitoring

Construction phase radiological monitoring was conducted as
described in section 6.4. . 0 |
. “
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6.1.5.3 Preoperational Phase Radiological Monitoring

The preoperational phase of the offsite program of sampling
and measuring radioactivity, as noted in tables 6.1-4 and
6.1-5, permits a general characterization of the radiation
levels and concentrations in existence prior to plant operation
along with an indication of the degree of natural variation to
be expected.

Implementation of the preoperational monitoring program ful-
fills the following objectives:

A. Identification of pathways to be monitored during
operation

B. Measurement of background levels and their variations
along major pathways in the areas surrounding the
plant o

Complete implementation of the preoperational phase of the
radiological survey program is not scheduled until approxi-
mately 2 years prior to the anticipated issuance of the
operating license.

The criteria for selecting sample types are based on the
sources of the radioactivity expected to be released to the
environment and the exposure pathways for these radionuclides
to man and important biota. Sampling locations have been
selected on the basis of local meteorology, physical character-
istics of the terrain, and demographic and cultural features
of the region. The frequency of sampling and the duration of
the sampling period are dependent on the radionuclide of
interest, and the biological behavior of the environmental
media and the radionuclide. Sufficient samples are included
in the program to define the spatial and temporal variation
of radioactivity levels where necessary.

The radiological survey pfogram is generally characterized at.
this time but some details of the program will not be estab-

"lished until just prior to the time the program is to be
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Table

6.1-4

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway

and/or Sample

Sampling and
Collection Frequency

Type and
Frequency of Analysis

Sampling Locations

(a)

Airboxrne
radioiodine and

particulates

Direct radiation

Waterborne
Surface

Ground

Drinking (well)

Ingestion
ik (2

Food products

Continuous sampling col-
lected weekly

Two dosimeters at each
location changed

" quarterly; one dosi-
meter at locations

~ 2 to 5 changed

_ annually

Composite sample over
one-month period
Quarterly grab sample

Monthly composite of
weekly grab sample

Semimonthly for ani-
mals on pasture;
otherwise, monthly

Monthly when available

Gross beta weekly;
I-131 weekly:; gamma
spectrum monthly;
composite of "filters

Gamma dose quarterly

Gamma spectrum monthly;
tritium quarterly

Tritium and gamma
spectrums quarterly

Gross beta and gamma -
spectrums monthly;
tritium quarterly

Gamma spectrum and
radioiodine semi-
monthly or monthly.

Gamma spectrum and
radioiodine monthly

l-5

11,12
5, 13-15

16

Local farms

a.
b‘

Description of sampling site locations and distances from Unit 1 is given in table 6.1-5

As available
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- Table 6.1-5 .
DESCRIPTION OF RADIOLOGICAL SAMPLING SITE LOCATIONS
AND DISTANCES FROM UNIT 1

Sampling Distance from Unit 1
Site . . ;
Number Location Miles| km | Direction
1 South-southwest at site
boundary . 2.0 3.2 SSW
2 ward Road, south site
boundary : 3.0 4.8 S
3 Ward Road, east of Desert
Farms Well No. 1 |l 3.5 5.6 SW
4 Wintersburg 2.2 | 3.5 N
5 Gila Bend | 30 48 SSE
. 6 West site boundary 1.0 | 1.6 W
| 7 Northeast corner of site 2.0 3.2 NE
8 East site boundary 1.5 )| 2.4 SE
9 Water storage reservoir 0 0 (a)
10 Evaporation pond , 0 o - (a)
11 Onsite well 0 0 (a)
12 Onsite well 0 0 (a)
13 wWintersburg 2.2 | 3.5 N
14 ‘Buckeye Road at 355th
Avenue ) 4.2 7 NE
15 Desert Farms Well No. 1 4.4 | 7 SW
16 Dairy 6 9.7 E
. a. Not applicable
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implemented. It is expected that the program may be modified
periodically to take full advantage of the experience and
knowledge obtained while conducting the program.

The following sections describe the general program to be
instituted, including the expected types of samples, the
collection frequency, and the analyses to be performed on each
sample type. | -

6.1.5.3.1 Airborne Pathway

Airborne particulate and iodine activity will be sampled at a

minimum of five locations using continuous low-volume air

samplers. These samplers will be equipped with filters for

the retention of particulate material greater than 0.3 microm-

eter in diameter and charcoal canisters for adsorption of air-

borne iodine. The pumping rate will be autométically adjust-

able to compensate for resistance to air flow due to loading ‘
of dust on the filter. A constant, known rate of flow can

then be maintained throughout the sampling period.

Three of the air sampling systems will be placed in the vicin-
ity of the site boundary in the three sectors of highest
calculated x/Q. Because all releases will be at ground level
or from roof vents, the highest predicted offsite ground-level
concentrations of airborne releases’ occur at the site boundary
regardless of direction. These sectors are the south, south-
southwest, and southwest. ‘

Since Wintersburg is the only nearby community, it has the
highest calculated community ground level x/Q, and an air
sampler will be placed there, approximately 2.2 miles north of
Unit 1. ) ”

The particulate filters and charcoal canisters will be
exchanged at least once every 7 days. Gross beta activity on
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the filters and I-131 activity on the charcoal will be deter-

mined weekly. The gamma spectrum will be determined once per
quarter.

6.1.5.3.2 Direct Radiation

Ambient external radiation will be measured by thermolumi-
nescen? dosimeters (TLDs). Quarterly doses will be determined
at each of the locations where air samples are to be taken.

To estimate annual fading characterisyics caused by climatic
factors, a third dosimeter will be placed at locations 1 to 5
noted in table 6.1-4.

TLDs will also be placed:
A. on the west site boundary, 1 mile west of Unit 1

B. Near the northeast corner of the site boundary,
2 miles northeast of Unit 1

C. On the east site boundary, 1.5 miles southeast of
Unit 1

6.1.5.4 Waterborne Pathway

Preoperational monitoring of offsite surface waters is not
planned. . ’

6.1.5.4.1 Groundwater

Groundwater samples of the regional aquifer will be taken
quarterly from the two onsite wells. Drinking water will be
sampied from wells at Ward Road (Desert Farms Well No. 1), in
Wintersburg (Winters Wells), and at Buckeye Road and 355th
Avenue. These samples will be monthly composites of weekly
grab samples. Gross beta and gamma spectrum analysis will

be performed monthly; tritium will be determined in quarterly
composites. Water from the community drinking water supply
at Gila Bend will be taken for analysis as a control.
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6.1.5.5 Ingestion Pathway

6.1.5.5.1 Milk

The grass-cow-milk or grass-goat-milk pathways for radioiodine
will be monitored. Milk is produced at one dairy in the region
about 6 miles east of Unit 1 as noted in section 2.1.3.

While the dairy céttle.are out on pastﬁré or are being fed
green chop, samples will be obtained at least twice pexr month.
Otherwise, the samples‘ﬁill be obtained at least monthly.
Gamma spectrum and I-131 analyses of each sample will be
performed.

There are isolated head of cattle within 5 miles of the plant;
however, it appears that most of the cattle are on stored feed
and are not grazing on pasture. : o

At the time of implementation of the preoperational progran,
it will be determined, for analytical purposes, if any milk
can be obtained from cows or goats within a 5-mile radius of
the site. Potential milk locations will be surveyed annually
during the growing season to determine whether any milk is
being produced for human consumption.

6.1.5.5.2 Fish énd Invertebrates

There are no fish or invertebrates to be sampled.

6.1.5.5.3 Food Products

If available, locally grown leafy vegetables will be sampled
in Wintersburg north and northeast of the plant site. Gamma
spectral analyses will be performed on the edible portion.

Control samples will be taken at suitable locations. An

annual census will be conducted during the growing season to

locate the nearest gardens larger than 500 square feet growing

leafy vegetables in each of the 16 meteorological sectors, out
to a distance of 5 miles from the plant.
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6.1.5.6 Program Summary -

Table 6.1-4 summarizes the preoperational environmental radio-
activity monitoring program.

Sampling and analysis will be initiated in the preoperational
period in time to conform to the following schedule:

A. Two years before expected operation date

° Direct radiation
) Food products
B. One year before expected operation date
° Airborne particulates
® Milk or leafy vegetation
° Groundwater
° Drinking water

C. Six months before expected operation date: airborne
iodine ”

To ensure the integrity of the samples and to prevent cross-
contamination, the samples will be packaged in the field in
labeled, leaktight containers; acid will be added to water
samples to prevent sorption of radionuclides on the inner
surface of the containers; formaldehyde will be added to milk
samples to prevent spoilage; and perishable samples will be
refrigerated to retard decompositidn. |

Table 6.1-6 lists typical attainable sensitivities at commer-
cial ‘laboratories for the various analyses that will be per-
formed on samples collected in the program. These sensitiv-
ities are expressed as lower limit of detection (LLD)(g) values
for the various analyses required by thé radiological moni-
toring program.

~a. As defined in NUREG-0472.
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In calculating the LLD for a radionuclide determined by gamma-
ray spectrometry, the background shall include the typical
contributions of other radionuclides normally present in the
samples (e.g., potassium-40 in milk samples).

Analyses shall be performed in such a manner that the stated
LIDs will be achieved under routine conditions. Occasionally,
background fluctuations, unavoidably small sample sizes, the
presence of interfering nuclides, or other uncontrollable cir-
cumstances may render these LLDs unachievable. Such cases
will be identified and described.

6.1.6 NOISE

In a residential environment, the time-weighted day-night out-
door average sound level, Ldn’ of 55 dBa has been identified as
compatible with the protection of public health and
welfare.(lz)

To determine the Ldn sound level, the equivalent sound level,

Leq' is first computed from the following equation;

Li/lO)
_ 1 £ 10
Leq = 10 109 {155 %; i (6.1-6)
where :
£, = percentage total analysis time represented by the ith
time interval
Pi = sound level in the ith timé interval, dBa

The time-weighted day-night outdoor average sound level, L.,
is computed as follows:

L [ ( Ld/lo) ( (L, +10)/1o>]
Ly, = 10 log —57[15 \10 +9 \10

(6.1-7)
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for daytime (0700 to 2200 hours)

Ld =

Leq

Ln = for nighttime (2200 to 0700 hours)

Leg
The Housing and Urban Development (HUD) noise~impact criteria
specify that Ldn noise levels above 65 dBa are acceptable for
residential areas. Lan noise levels above 65 dBa but below

75 are classified as normally unacceptable. HUD approvals in
areas experiencing noise levels in this range require'additi-
tional sound attenuation for buildings having noise sensitive
uses. Lg. noise levels above 75 dBa are classified as unaccept-
able for residential areas.(ls)

6.1.6.1 Preconstruction Noise Monitoring

* A background noiée survey was conducted from December 16

through December 18, 1973 and is described in ER-CP Section 2.9.
A summary of the background environmental sound levels is pro-
vided in section 2.7.

6.1.6.2 Construction Noise Monitoring

Sound levels were measured in the vicinity of PVNGS on Octo=-
ber 27, 1978, to determine the impact of construction noise at
the closest residence to the site. The sound levels were mea-
sured with a GenRad Model GR 1982 Type I precision sound-level
meter.

Sound-level measuremehts were obtained at the following
locations:
Site Location

1l At the closest corner of the property line of the
nearest residence (approximately 7600 feet from
the center of PVNGS)
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Table 6.1-6
MAXIMUM VALUES FOR THE LLD

Airborne

Water Particulates Milk Food Products Sediment
Analysis (pCi/1) (pCi/m>) (pCci/1) (pCi/kg, wet) (pCi/kg, dry)
Gross beta 4(3) 1x 1072 - - -
3, - 2000 - (e -- - -
3, 1000 @ - - - -
54, 15 - - — -
590 30 - — — -
58,60, 15 - — - -
65, 30 - - - -
95z r-Nb 135 o o o T
131, 1 7 x 1072 i 60 (P) -
134,137, | 15 (10), @) 18 1 x 1072 15 80 150
1405, 15 15

LLD for drinking water.

LLD for leafy vegetables.

Not applicable

SWZYO0dd TYLNIWNOIIANIT
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Site Location

2 At the main gate to PVNGS (approximately 2600 feet
from the station center)

3 At -the PVNGS sign on the main road (approximately
4800 feet from the station center)

4 At the top of the hill between PVNGS and the near-
est residence (approximately 5600 feet from the
station center)

The sound-~level measurements obtained at site 1 consisted of a
single series of measurements that included an A-weighted mea-
surement and octave band measurements at intervals from 31.5 to
1000 hertz. Sound levels in octave bands above 1000 hertz at
site 1 and above 2000 hertz at sites 2, 3, and 4 were below the
minimum detectable level of the sound-level meter. The bands
chosen were representative of construction noise. Two series
of measurements were obtained at sites 2, 3, and 4 because the
measurement variability was large enough to justify the second
set of measurements. The sound levels measured at site 1 and
the average sound levels at sites 2, 3, and 4 are presented in
table 6.1~7.

6.1.6.3 Preoperational Phase Noise Monitoring

Monitoring is not required to supplement data obtained by the
preconstruction and construction phase noise monitoring
programs.
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SOUND LEVELS NEAR PVNGS SITE DURING CONSTRUCTION OF
UNITS 1, 2, AND 3

Sound Pressure Levels (dB)
Frequency (Hz) Site 1 Site 2 Site 3 Site 4

A-Weighted scale 34 50.5 44.5 51.0
31.5 64 64.5 57.5 60.0

63 52 61.0 | 59.5 61.0

125 42 61.5 57.0 57.0

500 31 42.5 36.0 48.5

1000 26(2) 39.5 32.5 48.5

2000 - -(b) 32.5 25.5(2) 37.5

a. Measurements are not considered to meet type 1 sound-
level meter standards. .

b. Sound pressure levels at this frequency and at the
octave frequencies between 4000 and 16,000 Hz were
below 25-dB sound pressure levels.
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6.2 APPLICANT'S PROPOSED OPERATIONAL MONITORING PROGRAMS

The proposed operational monitoring programs are designed to
monitor possible environmental effects of the PVNGS operation.
The operation of PVNGS is not expected to have a significant
effect on the surrounding environment. Therefore, no envi-
ronmental technical specifications are required.

6.2.1 SURFACE WATER MONITORING

PVNGS is a dry site. Plant operations are designed not to
require discharge to surface waters. Since there will be no
operational impacts to surface waters, surface water monitor-
ing is not planned. ’

6.2.2 OPERATIONAL GROUNDWATER MONITORING

The purpose of the operational groundwater monitoring program

is to satisfy the requirement of the Arizona Power Plant and
Transmission Line Siting Committee Certificate of Environmental"
Compatibility for PVNGS. The program is designed to monitor
changes in groundwater quality and levels both onsite and offsite
by utilizing strategically placed observation wells. The well
placenment will allow the assessment of the direction and extent
of movement of potential seepage and/or contamination from the
structures.

The program will provide a quantitative data base relative to
the performance of 1) the water storage reservoir, 2) the
evapofation pond system, and 3) other potential point sources
that may influence the perched and regional groundwater sys-
tems. It is designed to detect potential seepage problems at
an éarly stage to allow possible implementation of mitigating
measures.

6.2-1
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6.2.3 METEOROLOGICAL MONITORING PROGRAM

FaLl

The on51te meteorolog1ca1 monltorlng program described in
section 6.1.3 will be contihued during operation. Results of
this monitoring prodram will be reported in dccordance with
Regulatory Guide 1.21. When PVNGS becomes operational site
meteorological parameters will be prov1ded in the control
room. fNotlflcatlon of program modifications (e.g., upgrading
of 1nstrumentat10n to reflect state-of-the art developments),
will be made as appropriate. ’

!

( .
6.2.4 ( OPERATIONAL ECOLOGICAL MONITORING

Preoperational information has identified potential ecological
effects of plant operation. As noted in sections 5.1, ‘5.3,
5.4, 5.5, and 5.6, projected impacts are expected to be minor.
However, the programs of section 6.1.4.5 will be conducted as
deemed necessary to evaluate ecological conditions and confirm
projected  impacts are minor. Should this monitoring program
detect -significant impacts which were not projected, such
impacts’ will be reported:- to the NRC. -

%

6.2.5 ~RADIOLOGICAL MONITORING

Radiological mbnitoring will be in accordance with the radio-
logical effluent téchnical specifications to be included in
FSAR Chapter 16.

£.2. 6'“ OPERATIONAL NOISE MONITORING

As noted in sectlon 5.6.2, noise levels offsite are expected
to be env1ronmentally 1n51gn1f1cant Accordingly, operational
n01se monltorlng is not planned ‘ S

v 4
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6.3 RELATED ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

The information presented in ER-CP Section 6.3.and the FES has °
been updated. No significant changes have been noted since
the ER-CP.

6.3.1 NONRADIOLOGICAL MONITORING PROGRAMS

6.3.1.1 ‘Arizona Department of Game and Fish

The Arizona Department of Game and Fish (ADGF) conducts a
spring and summer quail and dove population count in the site
area each year as paft of their wildlife conservation program.
Thé’nesting habitats of the white-winged dove have recently
been recorded and population data is available in state
publications.

6.3.1.2 Groundwater Monitoring

The United States Geological Survey (USGS) performs 1local
groundwater monitoring on a system of index wells throughout
the site area. These wells are monitored for water depth
and the amount of groundwater pumped is calculated for each
station.

6£.3.1.3 Seismic Monitoring

The fundamental source for instrumental seismicity data in the
Arizona region currently is the National Earthquake Information
Service of the U. S. Geological Survey. Formerly this respon-
sibility rested with the U. S. Department of Commerce, Environ-
mental Science Services Administration (ESSA). This depart-
ment has compiled all of the reported instrumental epicenters
in the region since 1927. For many years the Tucson seismo-
graph established in 1925 was the only station in the state.
Several stations were installed near Lake Mead at Boulder City,
Nevada in 1942 and still operate. A similar station has been
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installed at Glen Canyon Dam. In 1963 the Tonto Forest Seismo-
logical Observatory was established with a sophisticated group
of seismometers. However, this project was oriented towards
teleseismic data and no attempt was made to locate local tremors.
An amateur station was operated by W. L. Groene until_his death
in 1975. Arizona State University staff were performing

studies of local seismicity through early 1976. Since that

time the studies have been terminated and their station has

been inoperative. No results have been reported. See

table 6.3-1 for the locations of the stationms.

Very few accelerographs have been installed in Arizona and the
neighboring portions of Nevada because of the low levels of
. seismicity. Recent regulations have caused accelerographs to
be placed in Veterans Administration hospitals, and some dam
sites. Conversely, many accelerographs have been installed in
the neighboring portions of California and iuma, Arizona
because of high seismicity associated with the San Andreas
fault system and related features. The Arizona accelerograph
locations, including the two strong motion accelerographs which
were installed at PVNGS in 1975, are listed in table 6.3-2.

¢
6.3.2 RADIOLOGICAL MONITORING PROGRAMS

Currently, a limited number of radiological monitoring programs
are being conducted in the State of Arizona by both Federal and
State agencies. The Arizona State Atomic Energy Commission has
a radiological laboratory currently being certified for drink-
ing water analyses in conformance with EPA requirements under
40CFR41. This laboratory will also carry out any radiological
surveillance required by the NRC since Arizona is an Agreement
state. At present, only gross alpha and gross beta radioactiv-
ity analyses are being performed on water samples. No publica-
tions are available from the laboratory at this date.

The Office of Radiation Programs (ORP), of the EPA, conducts
the Environmental Radiation Ambient Monitoring System (ERAMS),

6.3-2



€-€°9

~ Table 6.3-1
- SEISMIC STATIONS IN ARIZONA (Sheet ;~9f %L
Elev.
Station Location (ft.) Remarks
Tucson, TUC 32°18'32"N 985 Worldwide standardized seismograph
110°46'55"W station. The station was established

with a Wood-Anderson seismograph in. 1925.
A Benioff short-period system was added 1
in 1936, later supplemented with a longi-
tudinal galvo. In 1962, the WWSSN
standardized instruments were installed.

Tonto Forest 34°16'04"N 1492 Installed in 1963 with a 37-element, 30-km-
Observatory, 110°16'13"W diameter array of short-period (SP)

TFO instruments; a linear, cross array of
21 SP elements and a 50-km-diameter,
7-element (3 comp), long-period (LP)
array. Intended ‘primarily for tele-

> seismic data, but local seismic events
were noted.

Tonto Hills 33952'31"N 3681 Private station operated by Mr. W. L.
Observatory, 111052'25%"W Groene since January, 1973, when it *
THO replaced the Mummy Mountain Observatory

started in May, 1967. Inoperative
since 1975.

Arizona State Tempe An LP instrument since 1971. “Inoperative
University since 1976.

Boulder Dam, 36°900'55.5"N 237 A Benioff SP installed in 1942.

BDA 114°44'11.9"W
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Table 6.3-1
SEISMIC STATIONS IN ARIZONA. (Sheet 2 of 2)

Elev.
Station Location (ft.) Remarks
Glen Canyon 36°58125"N 1339
Dam, GCA 111-35'35"W .
Sunset Crator, 35°10'32"N 2134 An SP instrument operated by the National
SCN 109°08'49"W Park Service. Inadequate timing for .
use in locating events. Inoperative
since late 1977.
Mummy Mountain 33%33'16"N 426 Private station operated by Mr. W. L.

Observatory,
MMO

11°57'28.6"W

Groene from May 1967 to January 1973.
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Table 6.3-2

ARIZONA ACCELEROGRAPH SITES

USGS
No. Name Coordinates Foundation Structure Placement Agency(a)
2301 | Alamo Dam 34.232N 22m alluvium Earth Dam Abutment, ACOE
113.60°W over gneiss toe, crest
2304 | Glen Canyon Dam 36.978N Inst. Shelter | Ground level USBR
111.59™w
2305 | Phoenix VA Hosp. 33.498N 125m alluvium | 4-stoxry Bldg. | Basement VA
112.07°w over granite
2306 | Tucson VA Hosp. 32.170N 1-story Bldg. |Ground level | VA
110.837W
2307 | Prescott VA Hosp. 34.558N more than 17m | 6-story Bldg. | Basement VA
112.45™W alluvium
2316 | Yuma, Srand Ave. 32.738N 36m alluvium Inst. Shelter | Ground level USBR
114.70°W over granite-
gneiss
~--- | Palo Verde 33.382N 100m alluvium | Inst. Shelter | Ground level Ariz.
Nuclear 112.86°W over volcano/ Public
Generating sedimentary Service
Station rock
a. Agencies: ACOE, Army Corps of Engineers

USBR, U. S. Bureau of Reclamation
VA, Veterans Administration
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whose primary concern is identifying trends in the accumula-
tion of long-lived radionuclides in the environment. Samples
include air, surface and drinking water, and milk taken from
locations selected to provide the best possible combination
of radiation source monitoring and wide population coverage.
Results of these analyses are published quarterly by the East-
ern Environmental Radiation Facility, Montgomery, Alabama.

The ERAMS continuous sampling locations nearest to the PVNGS
site are:

0

° Las Vegas, Nevada for airborne particulates and pre-
cipitation, with analyses for gross beta and tritium

¢ Boulder City, Nevada (near Las Vegas) for surface
water tritium and gamma scans

° Las Vegas for drinking water tritium, gamma scan,
gross alpha, gross beta, Pu-226, Si-90, and, annually,
plutonium and uranium )

® Phoenix, Arizona for pasteurized milk monthly analyses
for I-131, Ba-140, Cs-137 by gamma spectroscopy, and
annually for radiostrontium
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6.4 PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING DATA

The discharge from}Ehe Phoenix 91st Avenue Sewage Treatment

" Plant has been monitored for I-131 since August 1975.

Table 6.4-1 presents the daily average I-131 discharge from the
sewage treatment plant for representative months since August
1975.

Additional environmental monitoring data will be provided after
the completion of six months of preoperational environmental
radiological monitoring.

6.4-1
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Table 6.4-1
91st Avenue Sewage Treatment Plant
Iodine-131
Average Daily Concentration
(pCi/1)
Month 1975 1976 1977(2) | 1078(3) | 1979(3)
January ~-(P) 1 31,22 5.93 ° | 2.85 8.99
February - 10.28 7.51 -— -
| March ] -- 14.66 13.08 -- -
; April - 20.71 -— 7.72 -
| May - 5.47 |- - _
June - 10.56 - - ==
July - 21.81 44 .44 10.45 12.54
August 5.04 10.91 - -- —
September 11.37 8.94 - - -
October "20.77 21.41 - 3.92 3.36 -
November 8.52 9.63 - - -
December 33.12 | 8.14(® | - -

(a)Alu samples collected from the 91st Avenue Sewage Treatment
Plant and the 23rd Avenue Sewage Treatment Plant after
12/7/76 were analyzed as separate samples. The values
reported are the average of these samples.

(b)No sampling‘performed in period.

6.4-2
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7. ENVIRONMENTAL EFFECTS OF ACCIDENTS

7.1 STATION ACCIDENTS INVOLVING RADIOACTIVITY"

The information presented in ER-CP Section 7.1 and the FES has
not changed significantly. This section updates and summar-
izes subsequent analyses and data obtained since ER~CP submittal.

7.1.1 INTRODUCTION

The PVNGS FSAR includes analyses based on extremely conserva-
tive assumptions of the radiological consequences of various
postulated accidents. These assumptions create analyses that
can be considered upper limits of accident consequences.
Realistic assessments of the consequences of accidents pre-
sented here for the ER-OL use an alternative approach; that
is, all parameters used in assessing the .accident consequences
are assumed to be at their nominal value. - Consequently, the
environmental effects indicated by ER-OL analysis are signi-
ficantly less than those given in the FSAR for the same acci-
dent and can.be considered realistic to the extent that the
initiation of the event is conside;ed rgalistic.

Accidents and .occurrences are divided into eight accident
classes and evaluated as féquired by Regulatory Guide 4.2,
Revision 2. Class 1 events (trivial incidents) and class 2
events (small releases outside containment) are included and'
evaluated under the routine radioactive releases presented in
section ‘5.2.

7.1.2  SHORT-TERM ACCIDENT WIND DIFFUSION ESTIMATES

Section 6.1.3 describes the methodology for short-term accident
wind diffusion estimates. The site boundary x/Q values used in
accident analysis are given in table 2.3-26. '

7.1-1
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The 0- to 50-mile &/Q:Vélues were combined with year 2000
population estimates in the determination of the population
dose. The product of the 160 (10 -distances by 16 directions)
population and x/Q values were ‘then summed over .ecach direction
for each time period. The maximum sum obtained was then used
in the dose calculations. Table 2.3-27 presents the x/é values
used in the population dose calculations.

7.1.3 ACCIDENT DISCUSSION

In these accident énalyses it was assumed that all equipment,
except that specifically noted in each accident, was opérating
normally (i.e., 'heating, ventilating, and air conditioning
(HVAC); service water; etc.).. Further, particulétes are either
removed by’ high-efficiency particulate airl(HEBA),filtérs or
they deposit out within the PVNGS site boundary because of
their weight or low release point.~.THérefore, it was assumed
that particulates' other than radioiodines make a negligible
contribution to offsite doses.

No credit was taken for shiélding reduction of whole body gamma
doses. If shielding were included, reductions of about 30% for
doses to individuals and 50% for doses to the total population’
could be realized. '

Normal reactor coolant and secondary coolant radioactivity
concentrations used in the accident analyses are presented in
table 7.1-1 while table 7.1-2 presents the fuel radioactivity
inventories. The noble gases plume immersion and thyroid
inhalation dose conversion factgré employed are those presented -
in Regulatory Guide 1.109, Rev 1. ‘BreatHing rates are based
on the annual rates suggested in Regulatory Guide 1.109, ‘
Rev 1. Breathing rates for the periods of 0-8 hours and

8-24 hours after an accident were apportioned according to

the assumptions presented in Regulatory Guide 1.4, Rev 2.

Table 7.1-3 presents the breathing rates‘used in this analysis.
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Table 7.1-1

PRIMARY AND SECONDARY COOLANT ACTIVITIES IN

MICROCURIES PER GRAM

Nuclide Primary Coolant Secondary Coolant
Kr-83m 2.10(-02) (@) <1(-8)
Kr-85m 1.10(-01) 3.80(-08)
Kr-85 1.50(-01) 5.21(~08)
Kr-87 6.00(-02) : 2.05(-08)
Kr-88 2.00(-01) 6.89(-08)
Kr-89 5.00(-03) <1(-8)
Kr-90 0.0 0.0
Xe-131m 1.10(-01) 3.82(-08)
Xe-133m 2.20(-01) 7.64(-08)
Xe-133 1.80 (+01) 6.25(-06)
Xe-135m 1.30(-02) <1(-8)
Xe-135 3.50(-01) 1.21(-07) -
Xe~137 9.00(-03) <1(-8)
Xe~138 4.40(-02) 1.39(~08)
I-129 0.0 0.0 |,
I-130 2.10(-03) 2.33(-07)
T-131 2.70(-01) " 6.96(-05)
I-132 1.00(-01) 3.00(-06)
I-133 3.80(-01) 5.62(-05)
I-134 4.70(-02) 5.74(-07)
I-135 1.90(-01) 1.39(-05)
a. Standard exponential notation is used in

' this table; i.e., (=02) = x 10~2.
b. 0.0 = <1.00 x 107%,
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Table 7.1-2 .
ACTIVITY IN CORE, GAP OF ONE ASSEMBLY AND GAP OF
ONE ROW OF ONE ASSEMBLY

Gap, One Gap,
Core Assembly One Row

Nuclide (ci). (Ci) (Ci)
Kr-83m 0.0(3) 0.0 0.0
Kr-85m 3.48(+07) (®) 1.44 (+03) 9.79 (+01)
Kr-85 1.21(+06) 5.02(+01) 3.40
Kr—-87 5.91(+07) 2.45(+03) 1.66(+02)
Kr-88 8.59(+07) . 3.56 (+03) 2.42(+02)
Kr-89. 1.08(+08) 4.48(+03) 3.04 (+02)
Kr-90 1.16(+08) 4.81(+03) 3.26(+02)
Xe-131m 6.17 (+05) 2.56 (+01) 1.76
Xe-133m 0.0 0.0 0.0
Xe-133 2.26 (+08) 9.38(+03) 6.36 (+02)
Xe-135m 6.38(+07) 2.65(+03) 1.79 (+02)
Xe-135 - 5.31(+07) 2.20 (+03) 1.49 (+02)
Xe-137 2.09 (+08) 8.67 (+03) 5.88(+02)
Xe-138 . 2.05 (+08) 8.51(+03) 5.77 (+02)
I-129 1.61 6.68(-05) 4.53(-06)

| I-130 0.0 0.0 0.0

| I-131 1.13(+08) - 4.69 (+03) 3.18(+02)

| I-132 1.16(+08) 4.81(+03) 3.26(+02)
I-133 2.32(+08) 9.63(+03) 6.53(+02)
I-134 2,54 (+08) 1.05 (+04) 7.15 (+02)
I-135 . 2.21(+08) 9.17(+03) 6.22(+02)
a. 0.0 = <1.00 x 1072,
b. Standard exponential-ﬂotation is used in

this table, i.e., (+07) = x 1l0%7,
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Table 7.1-3
BREATHING RATES

Breathing Rates
(m3/s) .
0 to 8 8 to 24 "1 to 4 4 to 30
Age hours hours days days
Infant | 6.65(-05) (?) 3.30(-05)| 4.40(-05) | 4.40(-05)
child 1.76(-04) 8.79(-05)| 1.17(-04) | 1.17(-04)
Teen 3.80(-04) 1.90(~04)| 2.54(-04) | 2.54(-04)
Adult 3.80(-04) 1.90(-04) | 2.54(-04) | 2.54(-04)
a. Standard exponential notation is used in
this table; i.e., (-05) = x 10-5,

7.1.3.1 Class 1.0--Trivial Incidents Inside Cohtainment

Radioactibity release events of this class are considered to be
minor perturbations of normal operating conditions. These are
analyzed along with radioactivity releases due to normal opera-
tion in section 5.2. .

7.1.3.2 Class 2.0--Small Releases Outside Containment

Class 2 events include small spills and leaks from equipment
Small leaks from valves and
pipes are expected during the liftime of the plant. This
condition has been considered under normal operation, and the

outside the reactor building.

radionuclide releases resulting have been included in arriving
at dose levels reported in section 5.2.

7.1.3.3 Class 3.0--Radwaste System Failures

Class 3 accidents are postulated to involve the release of
radioactivity to the environment through a failure or malfunc-
tion in the radwaste system. The possibility of an equipment
failure or serious malfunction is remote because of the general

7.1-5
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design of the system, the qguality control associated with manu-
facture and installation of the compoﬁents of the system, and .
the inspections performed on the sysfem.

Likewise the possibility of an accident from human error is
small because of the strict administrative controls exercised
during operation of the radwaste systems. Thus, no radwaste
system failure is anticipated during the life of the plant.
Nevertheléss, failures in this system are postulated and .
evaluated.

7.1.3.3.1 Class 3.l1--Equipment Leakage or Malfunction

The accident pdstulated is a failure of equipment that would
cause the sudden release of 25% of the contents of the largest
waste gas decay tank or and 25% of the contents of the refuel-
ing water tank. Gaseous release activities and liquid release
activities are based on the maximum tank radionuclide concen-
trations that may result from normal plant operation.

7.1.3.3.1.1 Gases. The parametérs and assumptions used in
the analysis of gas leakage are:

A. 25% of the aﬁerage inventory (see section 3.5) of
the largest waste gas storage tank is assumed to
- be released.

B. The reactor coolant activity is based on American
National Standards Institute ANSI-N237 source
strength. “

C. The period of release is 0-8 hours.

Table 7.1-4 presents the postulated doses. The resultant
whole-body and thyroid inhalation doses to an individual
located at the PVNGS .site boundary would be 8.5 x 10'3
9.9 x 10"5 rem, respectively. The total population whole-
body dose to individuals living within 50 miles of the plant

would be 1.9 x 102 man-xrem.

and
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Table 7.1-4

CLASS. 3 ACCIDENT DOSES

Small Small Large Large
Gaseous Liquid Gaseous Liquid
Release Release Release Release -
Site Boundary Doses (Rem)
Total Body :
0-8 hr Release Period 8.5(-03) 5.9(-06) |- 3.4(-02) 2.4(-05)
Thyroid Inhalation
Child :
0-8 hr Release Period 9.9(-05) 2.2(-04) 4.0(-04) 9.0(=04)
Population Doses (Man-Rem)
Total Body
0-8 hr Release Period 1.9(+01) 1.3(-01) 7.7(+02)

5.3(-01)
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7.1.3.3.1.2 Liquids. Liquid leakage is considered to occur
_in the refueling water tank, which is the outside tank contain-
ing the largest amount of radioactivity. This accident assumes
that a line rupture occurs cbncurrent with operator error (i.e.,
a valve is left opén). The parameters and assumptions used’in
this analysis are as follows:

* A, 25% of the average inventory (see section 3.5) in
the refueling water tank is 'assumed to be spilled.

B. The reactor coolant activity is based on failed
fuel corresponding to ANSI-N237.

c. An air-to-water partition factor of 0.001 is assumed
for iodines.

D. The period of release is 0-8 hours.

Table 7.1-4 presents postulated doses. The resultant whoie-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary would be 5.9 x 107% and 2.2 x 107% rem
respectively. The total population whole-body dose to indi-
viduals living within 50 miles of the'plant would be 1.3 x 10~

man-rxem.

1l

7.1.3.3.2 Class 3.2--Release of Waste Gas Storage Tank
Contents

This postulated accident is defined to be the sudden release
of 100% of the average inventory of a waste gas storage tank.
Other assumptions used in evéluating the consequences of this
accident class are identical to those used in class 3.1 acci-
dents involving gas releases:. Table 7.1-4 preggnts postulated
doses.

The resultant whole-body and thyroid inhalation doses to an
individual located at the PVNGS site boundary would be 3.4

x 1072 and 4.0 x 10~% rem, respectively. The total population

7.1-8
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whole-body dose to individuals living within 50 miles of the

plant would be 7.7 x 102 man-xrem.

7.1.3.3.3 Class 3.3--Release of Liquid Waste Storage Tank
Contents

This accident is postulated to be the instantaneous release of
- 1007 of the contents of the refueling water tank. - Other
assumptions used in evaluating the consequences of this acci-
dent class are identical to those used in class 3.1 accidents
involving liquid releases. Table 7.1-4 presents postulated
doses. |

The resultant whole-body and thyroid inhalation doses to an
individual located at the. PUNGS site boundary would be 2.4

% 1072 and 9.0 x 10™% rem, respectively. The total popu-
lation whole-body dose to individuals living within 50 miles

of the plant would be 5.3 x 1001 man-rem.

It is expected that anymspilled liquid or contaminated ground
that would be present as a result of this failure would be
isolated and decontaminated. However, in the event no cleanup
attempts were made, the groundwater concentration at the site
boundary would be substantially below the maximum permissible
concentration listed in 10CFR20, Appendix B, Table II (refer
to FSAR Section 2.4.13.3).

7.1.3.4 Class 4.0--Fission Products Into Primary System

Ciass 4 accidents are applicable to a boiling water reactor.
Analysis of this accident class is therefore not necessary.

7.1.3.5 Class 5.0--Fission Products Into Primary and Second-
ary System (Pressurized Water Reactor (PWR)) )

Class 5 accidents are postulated to involve the simultaneous
conditions of a failed fuel fraction yielding a primary coolant
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activity level for fission products and a transfer of radio-
activity to the steam system by steam generator tube leakage or
rupture.

7.1.3.5.1 Class 5.1--Fuel Cladding Defects and Steam
Generator Leak

This condition has been considered under normal operation, and
the radionuclide releases resulting have been included in arriv-
ing at dose levels reported in section 5.2.

7.1.3.5.2 Class 5.2--0Off-Design Transients That Induce
Fuel Failure Above Those Expected and Steam
Generator Leak

In the unlikely event of a transient that would cause higher
fuel failure than design levels and a coincident condition of
steam generator leakage; the opportunity exists for release
of gaseous radionuclides through the condenser air removal
system.

The assumptions and parameters used in this analysis are as
follows:

A. Core full-power operation at 3800 MWt during a 292~
effectibe—full-power;day equilibrium cycle. One-~third
of the fuel has been irradiated for yhreé full-power
equilibrium cycles, one-third for two full-power cycles,
and one-third for one full-power equilibrium cycle.

B. Transient releases 0.02% of the full-core inventory of
noble gases and halogens.

c. RCS concentrations are based on ANSI-N237 source
strengths and 100-1b/day steam generator leakage.

D. Iodine partition factor is 0.1 for the steam generators
and 0.001 for the condenser. '

7.1-10



PVNGS ER-OL

STATION ACCIDENTS
INVOLVING RADIOACTIVITY

E. The entire transient is assumed to take place over an
8-hour period.

F. All noble gases are released without any delay or
treatment by the condenser air removal system. The
iodines pass through a 95% efficient charcoal filter.

Table 7.1-5 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to aﬁ individual located at
the PVNGS site boundary during the whole course of the release
would be 9.4 x 107> and 2.9 x 10™° rem, respectively. The
total population whole-body dose to individuals living within
50 miles of the plant would be 2.1 man-rem.

7.1.3.5.3 Class 5.3--Steam Generator Tube Rupture

Should a steam generator tube rupture, activity present in the

| primary coolant would be transferred to the steam system at a

rapid rate. Further, because of the depressurization of the
primary system, there would be a reactor trip and a turbine
trip. The noble gas and iodine activity transferred to the
secondary system would be released through the main steam
safety relief valves (MSSVs). Assumptions and parameters used
in this analysis are as follows: ‘

‘A. A release to the steam system of 15% of the primary
coolant activity, based on ANSI-N237 source strength

B. Existing 100-1b/day steam generator leakage continues

C. A releaée,of 510,000 pounds of steam during the
8-hour duration of the accident

D. Release of all noble gases and iodines without any
delay or treatment through the MSSVs.

E. An iodine partition factor of 0.1 for the steam
generator.

7.1-11




PVNGS ER-OL

STATION ACCIDENTS
INVOLVING RADIOACTIVITY

o Table 7.1-5
CLASS 5 ACCIDENT DOSES

Class 5.2 Class 5.3

Site Boundary Doses (Rem)
Total Body
0-8 hr Release Period

Thyroid Inhalation

-

9.4(-05) 3.5(=05)

Child Y
0-8 hr Release Period 2.9(-05) 3.3(~-03)
Population Doses (Man-Rem)
Total Body

0-8 hr Release Period 2.1 7.9(~01)

Table 7.1-5 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary would be 3.5 x 10> and 3.3 x 1073
rem, respectively. The total population whole-body dose to

individuals within 50 miles would be 7.9 x 10~1 man-rem.

7.1.3.6 Cléss 6.0--Refueling Accidents Inside Containment

The possibility of damage to a fuel assembly as a consequence
of mishandling or dropping is minimized by proper equipment
design, redundant safety features, detailed operating procedure,
and thorough operator training. The motion of the cranes that
move the fuel assemblies are limited to low speeds. All
handling operations of irradiated fuel are conducted under
water. Adequate cooling of fuel is provided.

Despite the unlikely event of a refueling accident, two
refueling accidents are postulated and evaluated: a fuel
assembly drop and a heavy object drop onto fuel in core.

7.1-12
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7.1.3.6.1 Class 6.1--Fuel Bundle Drop Onto Fuel in Core

The postulated accident is assumed to result in damage to one
row of fuel rods in the fuel assembly. The subsequent release
of gaseous radioactivity from the damaged fhel assembly will
bubble through the covering water. This results in remqvaf of
most of the radioiodines. The following assumptions are
poétulated for a fuel assembly drop accident:

A. The gap activity (noble gases and halogens) in one
row (16 fuel rods) of fuel pins is assumed to be-
released into water.

B. Decay time of 1 week before the accident occurs is
assumed.
C. Iodine decontamination factor in water is 500; noble

gases are not retained by water.
D. The containment volume is 2.6 X 106 cubic feet.

E. . The containment building is vented before isolation at
a rate of 30,000 ft3/min without credit for filters.

F.  The containment building is isolated 1 minute after the
accident. |

Table 7.1-6 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
* the PVNGS site boundary are 9.0 x 1077 and 1.0 x 107% rem,
respectively. The total population whole-body dose to indi-
viduals living within 50 miles of the plant is 2.0 x 1072

man-rem.

7.1.3.6.2 Class 6.2--Heavy Object Drop onto Fuel in Core

This postulated accident is assumed to result in damage to an:-
average fuel assembly. The assumptions used in the fuel
bundle drop accident apply with the exception that 100 hours

7.1-13
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Table 7.1-6
CLASS 6 ACCIDENT DOSES

Class 6.1 Class 6.2

Site Boundary Doses (Rem)

Total Body ‘
0-8 hr Release Period 9.0(-07) 1.9(-05)
Thyroid Inhalation : '
Child '
' 0-~8 hr Release Period 1.0(~04) 2.0(-03)
Population Doses (Man-Rem)
Total Body . '
0-8 hr Release Period 2.0(-02) 4.3(-01)

of decay time is assumed before the object drop occurs and the
entire fuel assembly is assumed to be damaged.

Table 7.1-6 presents postuléted doses. The resultant whole-
body and thyroid inhalation doses to individuals located at
the PVNGS site boundary are 1.9 x 10™> and 2.0 x 10”3 rem
respectively. The total population whole-body dose to indi-
viduals living within 50 miles of the plant is 4.3 x 10-1

man-xem.

7.1.3.7 Class 7.0--Spent-Fuel-Handling Accidents

Class 7 accidents are postulated to include spent-fuel-handling
accidents outside of containment. This class of accident can
occur inside the fuel building for classes 7.1 and 7.2 and
outside any buildings for class 7.3 accidents. The latter case
would result in the release of radioactive material directly to
the environment if the fuel cask and fuel were broken. For
accidents occurring inside the fuel building, use of charcoal
filters is assumed before release.

7.1-14
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7.1.3.7.1 Class 7.1l--Fuel Assembly Drop in Fuel Storage Pool

This postulated accident is assumed to result in damage to one
row of fuel rods in the assembly. The subsequent release of
gaseous radioactivity from the damaged fuel assembly will
bubble through the covering water. This results in the
removal of most of the radioiodines. The following assump-
tions are postulated for a fuel assembly drop accident:

A'

The gap activity (noble gases and halogens) in one row
(16 fuel rods) of fuel pins is assumed to be released
into the water.

A decay time of 1 week before the accident occurs is
assumed.

The iodine decontamination factor in water is 500;
noble gases are not retained by water.

The volume of the fuel building affected is 800,000
cubic feet and is isolated 1 minute after the accident.
The fuel building is vented at a rate of 43,500 ft3/min
prior to isolation. After isolation the fuel building
is vented at a rate of 6,000 ft3/min.

A charcoal filter efficiency of 95 percent is assumed
after isolation. ‘

Table 7.1-7 presents postuiated doses. The resultant whole-
body and thyroid inhalation doses to individuals located.at
the PVNGS site boundary are 7.7 X 1072 and 8.8 x 10”% rem,

respectively. The total population whole-body dose to indi-

viduals living within 50 miles is 1.7 man-rem.

7.1.3.7.2 Class 7.2--Heavy Object Drop Onto Fuel Racks

This postulated accident assumes a similar release of radio-
activity from a damaged fuel assembly similar to that postulated

for the class 6.2 accident, with the exception that a 30-day
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Table 7.1-7

CLASS 7 ACCIDENT DOSES

Class 7.1 Class 7.2 Class 7.3
Site Boundary Doses (Rem)
Total Body ; :

0-8 hr Release Period 7.5(-05) 5.5(-05) 8.3(-06)
8~24 hr Release Period 1.8(-06) 1.3(-06)
1-4- day Release Period 0.0 0.0
4-30 day Release Period 0.0 0.0 )

Sum L 7.7(~05) 5.6(-05)

_ Thyroid Inhalation '
Child : » ’

0-8 hr Release Period 8.8(~04) 1.8(-03) 3.9(-02)
8-24 hr Release Period 5.2(-06) 1.0(-05) :
1-4 day Release Period 0.0 0.0 -
4-30 day Release Period 0.0 0.0

Sum . 8.8(-04) 1.8(-03)

Population Doses (Man-Rem)
Total Body -

: 0-8 hr Release Period 1.7 1.2 1.9(-01)
8-24 hr Release Period 3.3 2.5(-2)
1-4 day Release Period *1.4(-5) 1.0(-5)
4-30 day Release Period 0.0 0.0

Sum . 1.7 1.27
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decay period is assumed before the accident occurs. Assump-
tions C, D, and E of the class 7.1 accident also apply.
Table 7.1-7 presents postulated doses as a function of time.

The whole-body and thyroid inhalation doses to an individual
at the PVNGS site boundary as a result of the accident are
5.6 x 10"5 rem and 1.8 x 10-3 rem, respectively. The total -
population whole-body dose to individuals living within

50 miles of the plant is 1.3. man-rem.

7.1.3.7.3 Class 7.3-~-Fuel Cask Drop

A fuel cask drop is postulated to occur outside any buildings.
The accident is assumed to result in damage to all fuel assem-
blies contained in one fully loaded cask.

The following assumptions are postulated for a fuel cask drop
accident:

A. Gap activity from one fully loaded fuel cask (120-day
cooling and decay) is assumed to be released.

B. It is assumed that a fully loaded cask contains 10 fuel
assemblies.

Table 7.1-7 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary are 8.3 x 107° and 3.9 x 1072 renm,
respectively. The total.population whole-body dose to indi-
viduals living within 50 miles of the plant is 1.9 x 1071 .

man-rxem. N

»

7.1.3.8 Class 8.0--Accident Initiation Events Considered
in Design Basis Evaluation in the SAR -

Accidents considered in this class include loss-of-coolant
accidents (LOCA, small and large pipe breaks), rod ejection
accidents, and steam line breaks (small and large) outside
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containment. All instrument lines penetrating containment can
be isolated; thus, a break of these lines is not considered.

These unlikely accidents are used, with highly conservative
assumptions, as the 'basis for system design to establish the
performance requirements of engineered safety features.

Unlike the analyses of these postulated accidents in the FSAR,
this analysis is evaluated on the more realistic basis .that -
these engineered safety features will be available and-will
either prevent the progression of the accident or mitigate the
consequences.

7.1.3.8.1 Class 8.1--LOCA

A LOCA is the loss of primary system coolant because of rupture
of a reactor coolant system pipe or the rupture of any line
connected to that system. A small quantity of coolant‘contain-
ing fission products normally present in the coolant would then
be released to the containment.

The safety injection system acts to ensure subcriticality of
the core by injection of borated water to mitigate or prevent
fuel cladding failures by removal of heat from the core.

Fission ﬁroducts‘that are released to the containment building
from cladding failures are partially removed from the building
atmosphere by the containment spray system and by plateout on
structures. Some of the remaining fission product gases in the
building atmosphere are assumed to leak out of the containment
building during the time the inside pressure is higher than
outside atmospheric pressure.

Because of the conservatism and care involved in design, fabri-
cation, and erection of reactor coolant components and peri-
odic inspections, it is unlikely that a significant failure
(rupture) could occur. ‘
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7.1.3.8.1.1 Small Pipe Break. In the case of a small pipe
ruptures, primary coolant system depressurization causes a
reactor trip, and steam is dumped»to the atmosphere The
containment building is isolated and contalnment spray is
initiated.

The following assumptions and parameters were used in evaluat-
ing this accident:

_A. Reactor coolant activity only is released to contain-
ment (ANSI-N237 source strengths).

B. A reduction factor of 0.05 is used for the effect of
sprays and plateout on iodines.

C. Containment leakage is 0.1 volume J per day for the
first 24 hours and 0.05 volume % per day the remaining
29 days.

D. No other decontamination of containmentvleakage was’
assumed.

Table 7.1-8 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary during the 30-day leakage release

would be 4.1 x 10°% and 2.3 x 107%
total population whole-body dose to individuals 11v1ng within

50 miles of the plant would be 6.3 x 10 =2 man-rem.

rem, respectively. The

7.1.3.8.1.2 Large Pipe Break. For this postulated accident,
the assumptions and parameters of the small pipe break apply,
with the exception that 2% of the core iodines and noble gases
are assumed to be released to the containment by virtue of
fuel cladding failures in addition to the activity already
existing in the‘primary coolant.

Table 7.1-8 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
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CLASS 8.1 AND 8.2(a) ACCIDENT DOSES

Table 7.1-8

. Rod
Small LOCA Large LOCA |  Ejection .
Site Boundary Doses .(Rem)
Total Body '
0-8 hr Release Period 6.5(-07) 6.4(-03) 6.4(~-04)
8-24 hr Release Period 8.6(~07) 1.8(-03) 1.8(-04)
1-4 day Release Period 1.1(-06) 1.1(-03) 1.1(-04)
4-30 day Release Period 1.5(-06) 1.5(-03) 1.5(-04)
Sunm . 4.1(~06) 1.1(-02) 1.1(-03)
Thyroid Inhalation
Child
0-8 hr Release Period 3.9(-05) 1.4 1.4(-01)
8-24 hr Release Period 3.1(-05) 1.1 1.1(-01)
1-4 day Release Period 5.4(-05) 1.8 1.8(-01)
. 4-30 day Release Period h 1.0(-04) 3.4 3.4(-01)
Sum 2.2(-04) 7.7 7.7(-01)
Population Doses (Man-Rem) )
Total Body : =
0-8 hr Release Period 1.5(~-02) 1.4(+02) 1.5(+01) 8
8-24 hr Release Period 1.7(-02) 3.4(4+01) 3.5 , =
1-4 day Release Period 1.6(-02) 1.7(+01) 1.7 S ow
4-30 day Release Period 1.5(-02) 1.5(+01) 1.5 6'2.-; §
Sum 6.3(-02) 2.1(+02) 2.2(+01) s
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the PVNGS site boundary during the 30-day léakage release
would be 1.1 x 10'2 and 7.7 rem, respectively. The total’
population whole~body dose to individuals living within

50 miles of the plant would be 2.1 x 102 man-rem.

7.1.3.8.1.3 Break in Instrumentation Line From Primary
System That Penetrates Containments All primary system instru-
ment lines have isolation capability inside containment; there-
fore, this accident is not applicable.

7.1.3.8.2 Class 8.2a--Rod Ejection Accident, PWR

The postulated rod ejection accident is a LOCA, and the gen-
eral discussion of 7.1.3.8.1 applies. The assumptions and
parameters of the large pipe break apply, excépt that 0.2% of
the noble gases and iodines are assumed to be released from
the fuel to the containment in addition to the activity
already existing in the primary coolant.

Table 7.1-8 presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary during the 30-day leakage release
would be 1.1 x 10'3 and 7.7 x 10"l rem, respectively. The
total population whole-body dose to individuals living within
50 miles of the plant would be 21 man-rem.

7.1.3.8.3 Class 8.3a--Steamline Breaks Outside Containment,
PWR “

A rupture of a steamline is considered to be any accident that
results in an uncontrolled steam release from a steam generator.
If thére are no steam generator tube leaks, there would be no
fission product release to the environment from this accident.
with tube leaks, a portion of the acﬁivity in the steam system
would be released. In addition, a portion of the activity in:

» 7.1-21
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the primary coolant leaks:to the secondary system as the reactor
1s cooled down.

Under this class of acc1dent both a small break (break size '
equal to area of a safety valve throat) and a large break
(such as severance of a main steam llne) are analyzed. The
resultant calculated doses are the same for both because the
same set of assumptlons and parameters are used

' A. Prlmary coolant act1v1ty 'is based on operation with
ANSI-N237 source strength.

B. Primary-to-secondary leak rate through tubes in the
steam generator is 100 lb/day. .

C. -An iodine, reduction factor of 0.5 is applied to the
primary ‘coolant. source. . e

‘D. Prlmary coolant contlnues to leak at 100 lb/day for
8 ‘hours while the reactor coolant system is cooled and
depressurized. ' < v

E. * The activity in one 'steam generator is released over -
an 8-hour perlod to the env1ronment with an iodine
partltlon factor of .0. 1. ' ‘

Table 7.1-9,presents postulated doses. The resultant whole-
body and thyroid inhalation doses to an individual located at
the PVNGS site boundary during the 8-hour release would be

7. 9 X 10-8 and 3.2 x 10 ? rem, respectively. The total popu-
latlon whole-body dose to 1nd1v1duals living within 50 miles
of the plant would be 1.8 x lO man-rem. As stated previ-
ously,” these doses are appllcable for both the small and large
breaks.

7.1.4 SUMMARY OF ENVIRONMENTAL CONSEQUENCES

rT'able 7.1-10 eummar:.zes for t“e v rlcus accldents the whole-
body and thyroid inhalation doses at the PVNGS site
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.Table 7.1-9
CLASS 8.3a ACCIDENT DOSES

Site Boundary Doses (Rem)

Total Body
0-8 hr Release Period 7.9(-08)
Thyroid Inhalation
child A
0-8 hr Release Period 3.2(-05)
Population Doses (Man-Rem) '
Total Body
0-8 hr Release Period 1.8(-03)

boundary and the total population whole-body dose to individuals
within 50 miles of the plant.

It can be seen, from the standpoint of estimated dose, that
the most severe accident considering the whole-body dose is
the complete release of the contents of a waste gas storage
tank. This accident also delivers the pighest total whole~
body population dose to persons living within 50 miles of the
plant. For thyroid inhalation dose, the most severe accident
is the large break LOCA. Thus, the maximum doses resulting
from accidents at the PVNGS site are 3.4 x 10"2 rem for the
individual whole-body dose, 7.7 X 102 man-rem for the total
population whole-body dose, and 7.7 rem for the individual
thyroid inhalation dose.

7.1-23 j
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. Table 7.1-10
SUMMARY OF DOSES RESULTING FROM POSTULATED ACCIDENTS (Sheet 1 of 4f

Whole-Body Dose

Maximum Site Population Maximum Thyroid
. Boundary Dose at Inhalation Dose
Accident Dose 50 Miles . At Site Boundary
Class Description (rem) (man-xrem) (rem)
1.0 Trivial incidents , - (a) (a) (a)
2.0 Small releases outside © (a) (a) (a)
containment g
3.0 Radwaste system’failures
3.1 Equipment ieakage or
malfunction
Gases 8.51(-03) 1.9(+01) 9.9(-05)
Liguids 5.9(-06) 1.3(-01) 2.2(-04)
3.2 Release of waste gas '
storage tank contents 3.4(-02) 7.7(+02) 4.0(-04) -
3.3 Release of liguid waste A
storage tank contents 2.4(-05) 5.3(-01) 9.0(-04)

NA = Not applicable.

a. Incidents included and evaluated under routine

releases contained in section 5.2.
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o .Table 7.1-10 : )
SUMMARY OF DOSES RESULTING FROM POSTULATED ACCIDENTS (Sheet 2 of 4)

Whole-Body Dose
Maximum Site Population Maximum Thyroid
" Boundary Dose at Inhalation Dose
Accident Dose 50 Miles At Site Boundary
Class - Description (rem) (man-rem) (rem)
"4.0 Fission products into
primary’ system (BWR) NA NA NA
5.0 - " Fission products into
primary and secondary 9
-~ system (PWR) é
- &
N\ 5.1 Fuel cladding defects () (a) (a) o
2 and steam generator ’ 3
leak o
o)
5.2 Off-design transients
that induce fuel =
failure above ‘those 8
expected and steam =
generator leak 9.4(-05) 2.1 . 2.9(-05) E EQ
5.3 Steam generator tube 3.5(-05) 7.9(-61) | 3.3(463) @ 5 .
rupture ' . =
E A
6.0 Refueling accidents o
inside containment (:"5 8
H H
6.1 Fuel bundle drop onto | 9.0(-07) 2.0(-03) 1.0(=04) g 8
fuel in core H 3
K W
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Table 7.1-10
SUMMARY OF DOSES RESULTING FROM POSTULATED ACCIDENTS (Sheet 3 of 4)

Whole-Body Dose

Maximum Site

Population Maximum Thyroid
- Boundary Dose at Inhalation Dose
Accident Dose 50 Miles At Site Boundary
Class Description (rem) {(man-rem) (rem)
6.2 Heavy object drop onto .
fuel in core 1.9(-05) 4.3(~01) 2.0(-03)
7.0 Spent-fuel-handling.
accident
7.1 Fuel assembly drop in
fuel storage pool 7.7(~05) 1.7 8.8(-04)
7.2 Heavy object drop onto
fuel racks 5.6(-05) 1.3 - 1.8(-03)
7.3 Fuel cask drop 8.3(-06) 1.9(-01) 3.9(-02)
8.0 Accident initiation
events considered in
FSAR
8.1 Loca
small pipe break 4.1(-06) 6.3(-02) 2.3(-04)
2.1(+02) . 7.7

Large pipe break

1.1(-02)
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"Table 7.1-10
SUMMARY OF DOSES RESULTING FROM POSTULATED ACCIDENTS (Sheet 4 of 4)

LZ-T°L

Whole-Body Dose
Maximum Site Population Maximum Thyroid
Boundary Dose at Inhalation Dose
Accident Dose 50 Miles At Site Boundary
Class Description (rem) (man-rem) (rem)
Break in instrumen-
tation line from
primary system that
penetrates
containment NA NA NA
8.2 Control rod accidents
Rod ejection accident
(PWR) 1.1(-03) 2.1(+01) 7.7(-01)
Rod drop accident - .
(BWR) NA NA NA
8.3 Steamline break acci-
dents outside con-
tainment
PWR
Small break 7.9(-08) 1.8(-04) 3.2(-05)
Large break 7.9(-08) 1.8(~04) 3.2(~05)
BWR NA NA NA

ALIATLOVOIAYY SNIATOANI
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7.2 TRANSPORTATION ACCIDENTS INVOLVING RADIOACTIVITY

The transportation of new fuel to the site, irradiated fuel
from the site, and solid radioactive waste from the site to
a waste disposal site is within the scope of paragraph (g)
of 10 CFR 51.20. The environmental risks of such transpor-
tation are as set forth in Summary Table S-4 of 10 CFR 51.
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7.3 OTHER ACCIDENTS

This information, previously presented in ER-CP Section 7.2 and
the FES, has been updated to reflect the actual design. The
only significant change since the PVNGS 1, 2 & 3 ER-CP is a
shift to sodium hypochlorite from liquid chlorine for biologi-
cal control. '

7.3.1 ACCIDENTS INVOLVING THE SWITCHYARD

No significant environmental concerns have been identified
relative to the switchyard. while there is a small probability
that a transformer, shunt reactor, series capacitor or circuit
breaker could explode or leaﬁ, the area potentially affected
would be restricted to the immediate vicinity of the malfunc-
tioning equipment. Any oil released from a transformer tank
rupture would be caught in the retention basin around the
transformer. No environmental damage would occur if the sulfur
hexafluoride insulating media of large circuit breakers were
liberated, since the gas is nonflammable, nontoxic, colorless,
and odorless.

7.3.2 ACCIDENTS INVOLVING FUEL OIL AND LPG STORAGE TANKS

One diesel fuel oil storage tank is provided for each bf:the

two diesel generators per unit. These tanks are located under-
ground at the edge of the power block, and have an approximate
capacity of 84,000 gallons each. Vent stack flame arrestors are
provided. Possible accidents are spills which would result in
flooding the transfer pump vault, or, in releasing oil to the
immediate area. The vault would be pumped out by tank truck.
The possibility of a fire is unlikely and explosion remote.

703-1
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OTHER ACCIDENTS

. o
Two fuel oil storage tanks and two LPG tanks are located above
ground in the water reclamation plant area.. The fuel oil tanks
have a combined capacity of approximately 226,400 gallons of
No. 2 o0il. Any oil spill will be contained within the dike

and paved area. There is a pipeline connecting the fuel oil
tanks and the auxiliary boiler. Since the pipeline is buried
and the PVNGS site has no active faults (see section 2.5) no
pipeline accidents are postulated. The LPG tanks have a
combined capacity of 70,000 gallons and are protected by a
water deluge fire protection system.

7.3.3 ACCIDENTS INVOLVING HAZARDOUS GASES

7.3.3.1 Hydrogen

Hydrogen gas (H2)‘is stored in pressurized containers designed
in accordance with ASME Boiler and Pressure Vessel Code

Section VIII. Hydrogen is used for generator cooliné and a
oxygen control in the reactor coolant system. It will be

stored north of the turbine building in a bank of 14 steel )
cylinders per unit with a total capacity of approximately

125,000 standard cubic feet, at a pressure of 2200 to 2450 psia.
Each bank will be provided with a pressure relief valve and a
vent pipe to diffuse any gas into the atmosphere. Smoking and
open flames will be prohibited. A leak or rupture of a
pressurized H, container is unlikely because of the stringent
precautions taken in materials fabrication and in container
storage.

7.3.3.2 Chlorine

Chlorine is used at PVNGS for biological control. Chlorine is
stored as sodium hypochlorite. Thus, potential accidents
arising from liquid chlorine storage tanks are eliminated.
Hypochlorite storage poses minimal potential hazard to the

environment. a
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OTHER ACCIDENTS

7.3.4 ACCIDEﬁTS INVOLVING HAZARDOUS LIQUIDS AND CHEMICALS
7.3.4.1 Sulfuric Acid

Sulfuric acid is used to regenerate the demineralizers, to lower
the pH of the water reclamation plant (WRP) clarifier effluent,
and to acidify the circulating cooling water to prevent scale.
Bulk storage facilities include five 11,000 gallon tanks
located within the 40 ft by-120 ft sulfuric acid area (just
south of the gravity filters) at the WRP, two 4,000 gallon
tanks located just north of the water treatment plant; two
25,000 gallon tanks located near each circulating water intake
structure; and two 11,000 gallon tanks located noxrth of each
turbine building. The tanks, designed and fabricated according
to API-650, contain 66° Baume’, sto4. They are surrounded by
concrete dikes designed to reduce the possibility of leakage to
the environment. Any large volumes of sto4 accidenply
released would be contained within the dike, and retained for
use or neutralized with caustic and disposed to the evaporatign
pond.

7.3.4.2 Carbon Dioxide

Four 45 ton horizontal carbon dioxide storage tanks, each seven
feet in diameter, are located in the southwest corner of the
water reclamation plant, just south of the clarifiers. A

7-1/2 ton tank is located near the radwaste building. Since
they are maintained at a low pressure, an accidental tank
rupture would allow a fraction of the total liquid volume to
flash instantaneously into gaseous Co,. The remaining co,
would slowly sublime. Neither the initial "puff" released from
a rupturing tank nor the steady state plume emanating from the
sublimation of Co, would affect anyone offsite.
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OTHER ACCIDENTS

7.3.4.3 Miscellaneous Plant Chemicals

11

Moderate quantities of sodium hydroxide and ammonium hydroxide
are stored onsite. They are surrounded by concrete dikes
designed to reduce the possibility of leakage to the environ-
ment. Due to the relative stability of these chemicals, they
do not pose potential hazards to the environment.
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8. ECONOMIC AND SOCIAL EFFECTS OF STATION CONSTRUCTION
’ AND OPERATION '

8.1 BENEFITS °

The economic¢ and social benefits of PVNGS construc%iéﬁ and
operation were evaluated in ER-CP Supplement 6 and the FES.
Benefits are updated in this section.

- A summary of the direct and indirect benefits is presented in

table 8.1-1.

8.1.1 .DIRECT BENEFITS

The fmajor direct benefit of the proposed facility will be the
value of the generated electricity delivered to consumers.
The PVNGS units will be operated as base load plants, each
generating a nominal net 1270 megawatts (electric).

Expected average annual generation, generating capacity,
proportional distribution of electricity by customer class
and average revenue for PVNGS and the participating utilities
are presented in table 8.1-2.

¢

8.1.2 INDIRECT BENEFITS

This section addresses the economic and social benefits not
directly related to the production and use of electrical power
of PUVNGS Units 1,2&3 in Maricopa County. Major benefits
include those accruing from employment, taxes, and expenditures
locally for materials and services. Secondary and tertiary
economic and social benefits of a similar nature will be
derived from these primary benefits. ’

8.142.1 Employment Benefits

The employment benefits will be divided between impact during
the construction phase and impact during the much longer
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BENEFITS

Table 8.1-1 . 0 '

ANNUAL BENEFITS FROM FACILITY OPERATION
(Sheet 1 of 2)

DIRECT BENEFITS

Expected'average annual generation - 2.561x10lo
(kWh) . . , |
Capacity (kW) ‘ ‘ 1 3.8lx106
Proportional distribution of
electrical energy (a)
Industrial 5.26x109
Commercial “ 7.71x109.
Residential 6.64x10°
‘other . 3.86x10°
Losses ‘ | . . 2.l4le?
Expected average annual Btu of ‘ .0 ‘
steam sold from the facility
Expected average annual delivery 0
of other beneficial products
Revenues from delivered benefits(b)
Electrical energy generated(c) $l.58lx109
Steam sold ' 0
Other prgducts 0

a. Expected annual delivery in kWh.

b.- Based on estimated 1979 revenues escalated at 7% per
year to 1986 dollars.

c. Includes collection of applicable sales tax.
d. Estimated 1986 operating payroll.

e. Includes ad valorem tax revenues plus income and sales
tax based on employee income. Ad valorem taxes are
averaged for 1978 and 1979 escalated to 1986 dollars.

£. Based on purchase payment at $30/acre-foot in 1986. »

8.1—2
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Table 8.1-1

Z}NNUAL BENEFITS FROM FACILITY OPERATION
(Sheet 2 of 2)
II\{DIRECT BENEFITS

-Employment(d) . . $18.7x106
Annua{ taxes (local, state, federal)(e) $126x106
Research minor
‘Regional product not assessed
;Environmental enhancement . minoxr
Education minoxr
Others ‘ minoxr
Revenues to municipalities fo¥f) $1.92x106

purchase of sewage effluent

operating phase of the project. Some beneficial impacts will
be derived during the construction phase for certain business
sectors.

8.1.2.1.1 _.Construction

work began in 1976 and is expected to terminate in 1986. At
the height of construction activity, there were approximately
6200 workers actively involved in the project. These figures
include skilled craftsmen, laborers, supérvisors, engineers,
technicians, and subcontractor workers on the site.

Table 8.1-3 provides a breakdown of the average number of
workers by time period and average direct payroll.

An éstimate of secondary employment opporpunities due to the
construction of PVNGS indicates that substantial employment ’
opportunities have developed or have been sustained in the
Phoenix region. In a base study completed by the Bureau of

8.1-3
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Table 8.1-2
DISTRIBUTION OF DIRECT BENEFITS

PVNGS
Benefit 1,263 APS SRP EPE SCE PNM LADWP
Expected average 25.61x10% [ 7.45x10° | 5.99x10? | 4.05x10% | 4.05x10° 2.61x10° | 1.46x10°
annual generation
in kilowatt-hours
Capacity in kilowatts |3810x103(® ll1109x10% | 892x20% | 602x10° | 602x103 389x10° | 217x10°
Proportional distribu-
tion’ of electrical
energy:
Industrial 5.26x10° 1.36x207 | 1.18x107 | 0.88x10° | 1.07x20%®) Jo.46x10° | 0.31x10°
Commercial 7.71x10° 2.06x207 | 1.84x20° | 1.22x107 | 1.29x20”®) |0.67x10° | 0.63x10°
Residential 6.64x10° 1.92x10° | 2.15x10% | 0.93x10° | 0.80x20°¢®) |o0.50x10° | 0.34x10°
Other 3.86x10° 1.35x10° | 0.35x10% | 0.75x10% | 0.58x102¢®) |0.79x10? | 0.04x10°
Losses 2.14x10° 0.76x10° | 0.47x10° | 0.27x10° | 0.31x120° 0.19x10° [0.14x10°
Revenue from delivered
benefits: (d)
Electrical 1.581x10° [l 464x108 | 349x20% | 265x10° 6 177x10% | 69x10°

enexgy generated
in $/yr.(e)

257x10

a. Total not in balance due to round-off.

b.. Expected annual delivery in kWh.

c. Based on energy distribution by customer class in the year 2000.

d. Based on estimated 1979 revenues and escalated at 7%/year to convert to 1986 dollars.

e. Includes collection of applicable sales taxes.

<
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‘Table 8.1-3

BENEFITS

CONSTRUCTION STAGE MANPOWER AND DIRECT PAYROLL

(Sheet 1 of 2)

Time Period

Average Manpower

$1,000
Average
Direct Payroll

1st
2nd
3xd
4th

1st
t 2nd
3rd
, 4th

¢t 1st
2nd
3rd
4th

1st
» 2nd
3xd
4th

lst
2nd
3xd
4th

1st
2nd
3xd
4th

lst
2nd
3rd
I 4tn

lst
2nd
3rd
4th

Quarter
Quarter
Quarter
Quarter

Quarter
Quarter
Quarter
Quarter

Quarter
Quarter
Quarter
Quarter

Quarterx
Quarter
Quarter
Quarter

Quarter
Quarter
Quarterxr
Quarter

Quarter
Quarter
Quarter
Quarter

Quarter
Quarter
Quarter
Quarter

Quarter
Quarter
Quarter
Quarter

1976
1976
1976
1976

1977
1977
1977
1977

1978
1978
1978
1978

1979
1979
1979
1979

1980 °

1980
1980
1980

1981
1981

1981 .

1981

1982
1982
1982
1982

1983
1983
1983
1983

176
692
864
1,036

1,048
1,588
1,760.
2,272

2,996
3,552
" 4,416
5,328

6,028
6,208
5,676
5,316

5,316
5,316
5,316
5,120

4,644
4,644
. 3,716
3,540

3,540
3,380
3,176
3,176

3,176
3,176
2,676
2,676

1,115
4,303
5,418
6,533

6,533
9,880
10,995
14,182

18,485
21,831
27,250
32,827

50,454
51,939
47,489
44,518

44,518
44,518
44,518
43,035

38,587
38,587
31,166
29,683

29,683
28,193
26,711
26,711

26,711
26,711
22,261
22,261
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BENEFITS
Table 8.1-3 .
CONSTRUCTION STAGE MANPOWER AND DIRECT PAYROLL
(Sheet 2 of 2)
$1,000
Average
Time Period Average Manpower Direct Payroll
1st Quarter 1984 2,320 19,290
2nd Quarter 1984 1,960 16,324
3xd Quarter 1984 1,592 13,357
4th Quarter 1984 1,592 13,357
1st Quarter 1985 1,220 “ : 10,385
2nd Quarter 1985 1,040 8,903
3xrd Quarter 1985 872 - 7,420
4th Quarter 1985 708 5,938
1st Quarter 1986 352 3,012
April 1986 276 785
Approximate Total
Direct Payroll 976,400

-

Economic and Business Research at Arizona State University(l),
the employment multiplier for Maricopa County was determined to
be 3.6; that is, for each new base job created, 2.6 secondary
jobs would result.

8.1.2.1.2 Operation

A staff of approximately 454 will be required to operate and
maintain PVNGS. 1In 1986 the full staff will be employed, at
wvhich time the annual payroll for permanent personnel will be
approximately $18.7 million. The actual secondary impact of
these permanent employees will depend on how many of the jobs
represent a net increase in utilities employment. When
compared to a personal income of $10.1 billion for Maricopa
County in 1978(2), the net addition of PVNGS payroll is not
likely to have significant impact on county-wide employment.

8.1-6
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8.1.2.2 Tax Benefits

Majér tax benefits in the area of income, excise, and ad valorem
taxes will accrue to the Federal Government-and the State of
Arizona as a result of the constrﬁction and operation of PVNGS.
State and local political subdivisions affected are ‘as follows:

e - State of Arizona °
® Maricopa County, Arizona k
® Ruth Fisher Elementary District No. 90

e ~ Arlington Elementary District No. 47

° Buckeye Union High School District
° Maricopa County Community College District
® - Central Arizona Water Conservation District

o - Flood Control District of Maricopa County

8.1.2.2.1 Income Tax

Income tax revenues resulting from employment during the
construction phase can be estimated for both the State of
Arizona and the United States. The estimates are based on
existing tax rates.

Approximately 1.3% of personal income earned in Arlzona is

pald in taxes to the state.(3) The United States income tax
estlmates are based on the assumption of a typical worker with
a family of four who uses the standard deduction. This resulis
in an average tax rate of 209, based on tax schedules in effect
from 1977 to 1979. Table 8.1-4 presents the annual payroll and
estimated state and federal income taxes expected during the
construction phase. Taxes on the 1986 operatiné bayroil are
estimated to be $243,000 for Arizona income tax and $3,740,000
foz’:é United States income tax.
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Table 8.1-4
ANNUAL CONSTRUCTION STAGE PAYROLL INCOME AND SALES

0,

BENEFITS

‘ Estimated Estimated ’
Average Arizona Estimated Estimated
Direct Income United States Sales Tax
Year Payroll Tax Income Tax Revenue
1976 17.4 0.226 3.48 0.574
1977 | . 4]1.6 0.541 8.32 1.373
1978 100.4 1.305 20.08 3.313
1979 194.4 2.527 38.88 6.415
1980 176.6 2.296 35.32 5.828
1981 138.0 1.794 27.60 4,554
1982 111.3 1.447 22.26 3.673
1983 97.9 1.273 19.58 3.231
1984 62.3 0.810- 12.46 2.056 -
1985 32.7 0.425 6.54 1.079
1986 3.8 0.049 0.76 0.125
Total 976.4 12.69 . 195.3 32.2.
8.1.2.2.2 Excise Taxes

In addition to the state income tax revenues, the State of
Arizona and its'municipalities will .benefit from the sales tax
revenues which can be anticipated on the basis of payroll
generated by PVNGS. Approx1mately 3.3% of personal income is
paid in the form of state sales tax lev1es(4) Table 8.1-4
provides an estimate of the annual sales tax collected during
the construction phase. It has been assumed that all wages
generate sales tax. Sales tax revenues for the 1986 operating
payroll are estimated to be $617,000. |

8.1-8
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8.1.2.2.3 Ad Valorem Taxes

The 'Property and Special Taxes Division of the Arizona Depart—f
ment of Revenue is charged by statute with the responsibility
of fixing the full cash value of utilities for ad valorem tax
purposes. Past experieﬁces indicate that the value for tax
purposes of PVNGS is estimated to be $3,238,389,000. Electric
utilities are assessed at 50% of full cash value. 'Hence, the
assessed value of the PVNGS is estimated to be $1,619,194,500.
Each taxing district having jurisdiction then applies its tax
rate to that value. For the purposes of estimating tax
benefits, actual tax rates for 1978 and 1979 have been used for
all political subdivisions unless otherwise noted.

At the present time, the statewide general property tax is
used to balance the state's budget. First, total state require-
ments for the fiscal year are determined, then tax revenues
from all sources other than the property tax are éstimated.
This and any cash surpluses from the precediné yeér,are added
together and subtracted from the total amount required. A
state property tax is then levied to provide the difference.
For fiscal years 1978 and 1979 the state property tax rates
were $1.10 and $0.48 per $100 of assessed value, respectively.
Based on these rates, the state's estimated annual property
tax revenue from PVNGS is shown in table 8.1-5 to range from
about $7.7 million to about $17.8 million.

PVNGS Units 1,2&3 powerblocks are located within the jurisdic-
tion of the Ruth Fisher Elementary School District, whose tax
rates were set at $0.78 and $0.57 per $100 of assessed value
for!1978 and 1979, respectively. Based on these rates, the
Ruth Fisher Elementary School District estimated annual
property tax revenue from PVNGS is shown in table 8.1-5 to
range from about $9.2 million to about $12.6 million.
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The southern portion of the site is located within the jurisdic-
tion of the Ruth Fisher and Arlington Elementary School
Districts and the Buckeye Unlon High School Dlstrlct Their
respective 1978 tax rates were’ $0.78, $3 51 and $2 86 per
$100 assessed value, respectively. For 1979 their rates were
$0.57, $3.82, and $3.10 per $100 assessed value, respect1vely
It should be noted that at thls time it is dlfflcult to project
what revenues would accrue to the Arllngton Elementary School
Dlstrlct or to the Buckeye Union ngh School Dlstrlct PVNGS
property lies in both Ruth Fisher and Arllngton Elementary
School Districts. This presents assessment problems that w1ll
only be solved when APS and the Arizona Department of Revenue,
Property and Special Taxes Division agree as to how units of
land which do not contain improvements are to be treated.
Upon agreéement, precise tax yield estimates can be made. For
the purposes of this report, it is assumed that revenue
benefits accrue only to the Ruth Fisher Elementary School - - °
District. The effect of this-:assumption is- to understate
potential revenue benefits that would develop if PVNGS is
assessed in multiple school districts.

A significant portion of the Maricopa county S revenue is
generated through the property tax levy. ‘The rate for both
fiscal 1978 and 1979 was $2.30 per $100 of assessed value.
Based on thls rate, Marlcopa County annual property tax
revenue generated from PVNGS is shown in table 8.1-5 as
$37,241,485.

The Maricopa County Junior College District derives its

revenue from a county-wide tax levy, the state, and student

tutition and fees. 1In fiscal 1978 and 1979, the community

college tax rate was set at $0.84 and $0.94 per $100 of

assessed value, respectively. Based on these rates, the

estimated annual property tax revenue from PVNGS is shown in

table 8.1-5 to range from about $13.6 million to about

$15.2 million. 0

8.1-10
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It should be emphaéizéd that the tax rates used in table 8.1-5
are for 1978 and 1979 only. Actual rates for future years are
not known; however, it is felt that such rates will be in
excess of those for 1979.

A transaction privilege tax is collected in Arizona and will be
paid to the State of Arizona by the prime construction

' contractor (Bechtel). This payment will be made in accordance
with the provisions of the Arizona Use Tax Law for work
performed in the State of Arizona. Also, additional state
taxes in an amount as yet undetermined are expected to be paid
by subcontractors who may perform parts of the work.

8.1-11
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Table 8.1-5
ESTIMATED AD VALOREM TAXES

Actual )
Tax Rate Annual Tax Yield
Estimated
Jurisdiction Value 1978 1979 1978 1979
Arizona $1,619,195,000 $1.10 $0.48 $17,811,145 $ 7,772,136
Maricopa County $1,619,195,000 2.30 2.30 37,241,485 37,241,485
Maricopa County $1,619,195,000 0.84 0.94 13,601,238 15,220,433
Community ‘
College District )
Ruth Fisher $1,619,195,000 0.78. 0.57 12,629,721 9,229,412
Elementary :
District
Flood Control $1,619,195,000 (a) (a) -0- -0~
District of
Maricopa County
Central Arizona $1,619,195,000 (b) (b) 485,759 485,759"
Watexr Conserva- . )
tion District
Total $81,769,348 | $69,949,225

a. Flood Control Districts may levy a tax not to exceed 20¢ per $106 of assessed

valuation of land and improvements.

No estimated annual tax yield is given

because the separate value of land and improvements is not known.

b. The Central Arizona Water Conservation District may levy a tax not to exceed

10¢ per $100 of assessed valuation of all property.
$100 was levied.

In 1978 and

1979, 3¢ per

SLIJINILG
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8.1.3 OTHER BENEFITS *

8.1.3.1 Local Expenditures

LA sﬁbstantiai amount of the total exbenéitures during construc-
tion for materials, .equipment, and se:viceé will be spent in
Arizona. The experience of the participating utilities and
the constructor indicates that approximately $285 million will
be spent in Maricopa County. This impacts secondary employ-
ment, personal incomg, and local taxes in a favorable manner.

3
8.1.3.2 Purchase of Wastewater Effluent v

A current benefit of PVNGS is the revenue received: by Phoenix
and five other municipalities through an option and purchases
agreement with APS and Salt River Project for the sale of
wastewater effluent not committed as of the contract date
(April 1973) to other parties (hereafter referred to as
uncommitted effluent). The City of Phoenix operates two
sewage treatment plants near the Salt River. The;first, at
23rd Avenue, is owned by Phoenix; the second, at 91st Avenue,
is a joint venture of Phoenix and five other municipalities.
At the present time, the participants pay $2.00 per year per
acre-foot option payment for uncommitted wastewater effluent
being discharged by these plants: The contract provides that .
APS and Salt River Project may purchase uncommitted effluent,
when available, up to a maximum amount of 140,000 acre-feet per
year for electric generation purposes.

For the period, April 23, 1979, to April 22, 1980, the
participants made option payments for 89,192 acre-feet of
un%bmmitted effluent; 30,604 acre-feet from the 23rd Avenue
plant and 58,588 acre-feet from the 91st Avenue plant, based
on Fctual effluent flow records for 1978. Table 8.1-6 shows
the option revenue derived by each of the cities participating
in the 91st Avenue plant. The option payment for the 23rd Ave-
nue discharge goes solely to the City of Phoenix.




PVNGS ER-OL

BENEFITS

Table 8.1-6
PROJECTED MINIMUM ANNUAL REVENUE RECEIVED FOR
UNCOMMITTED EFFLUENT FBQM THE CITY OF PHOENIX
9lst AVENUE SEWAGE TREATMENT PLANT =

Range of Anticipated
Revenue (b)
1979 :
Actual $20 per - $30 per
Percent of Option Acre-Ft Acre-Ft
City Revenue () Revenue Delivered Delivered
Phoenix 51.76 $ 60,650 |$ 663,046| $ 994,568
Glendale 13.79 16,176 © 176,650 264,975
Tempe 12.75 14,936 163,327 244,991
Mesa 10.93 12,810 140,013 210,020
Scottsdale 10.45 12,242 133,865 200,797
‘ | o
Youngtown 0.32 382 4,099 6,149 | =
Total 100.0 $117,176 $1,281,000 $1,921,500

a. Calculated, based on a letter dated March 19, 1979 from
P. W. Slagel, City of Phoenix Wastewater Operations to
the 91st Avenue Sewage Treatment Plant Multi-City
Participants. “

b. Based on station water use of 64,050 acre-ft/yr with no
additional uncommitted effluent /available.

The price to be paid for uncommitted effluent purchased for
PVNGS is tied to the price for Central Arizona Project
municipal and industrial water subject to a minimum price of
$20 per acre-~foot and a maximum price of $30 per acre-foot.
wWhen Unit 3 becomes operational, it is expected that the price
for the purchased uncommitted effluent will be $30 per acre-
foot. 1In addition to purchase payments, the participating
utilities will make option payments of $2 per acre-foot per
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year, for each acre-foot of effluent, reserved for use at
PVNGS but not delivered. Each of the communities will share
the revenue generated on that portion of the.effluent coming
from the 91st Avenue plant on the basis of their respective
deliveries of sewage for treatment at the 91lst Avenue plant.

A range of minimum revenues which could be realized by each of
the participating cities is presented in table 8.1-6. This k
profectlon is based on: ' ’

©  Influent ratios- of the part1c1pat1ng cities being
t constant with 1978 values

? Annual station water use of 64,050 acre—ft§(21,350
acre-ft/yr/unit).

® Availability of no uncommitted effluent in excess of -
the annual station requirement of 64,050 acre-ft/year.

® Payments of $20 and $30 per acre- ft of dellvered
effluent.

© All effluent for PVNGS will come from the 91st Avenue
plant.

It is assumed that all residents of the cities participating
in the 91st Avenue Plant will derive economic benefits.

8.1.4 IMPACTS IF OPERATION IS DELAYED

As discussed in chapter 1, load requirements for the PVNGS
participants will increase substantially during the early 1980s.
In orxder for the participants to reliably meet the needs of
their customers in those years (1980 to 1986), additional
generation of 7385 megawatts will be required from new.
resources. PVNGS makes a major contribution toward meeting
these needs. ' ‘

8.1-15
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Any delays in the construction of these units could seriously .
affect the reliability of the system. The: level of impact of.
the delay varies.with the participant.  If PVNGS Unit 1 is
not put into operation as planned,‘the.reéerve margin for
.PUNGS Units 1,2&3 participants will .drop .as described in
section 1.3. :

»

The service areas of the participants cover sizable portions

of four states; consequently, significant.differences exist in
the geographic, demographic, economic, and socigl character-
istics as well as total load and load charabﬁeristics of each
participant. These differences make it difficult to quantify
the impact of electrical shortages. Some electric utilities
have experienced some major bulk power failures during the last
several years. The severity of these failures varies. Major
power failures are very costly. There are. no dollar figures

on the cost of load shortages for the pqrticipants. However,
the blackout of the northeast portion of.the U.S. in 1965 ‘
affected approximately 30 million people and cost an estimated
$100 million. The New York City blackout in 1978 led to wide-
spread looting and rioting.
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8.2 COSTS

Cost information presented in ER-CP Section 8.2 and the FES
has been updated to reflect the latest PVNGS cost estimate and
schedule. Observed and projected external costs resulting
from construction and operation are also updated.

8.2.1' ESTIMATED INTERNAL COSTS(a)

The internal costs associated with the facility are those costs
associated with site and plant development and include the

capital investment in land, facilities and incremental trans-

mission faciliqies; operating, maintenance, and fuel costs;

and decommissioning costs. No research and development costs

are anticipated. The capital cost of land for PVNGS is

$5,779,000. The estimated capital cost for construction is
$4,884,000,000, exclusive of interest and taxes. With these ’
annualized indirect costs included, the capital cost of con- \ '
struction is $6,640,000,000. Additionally, there will be

incremental capital costs of approximately $427 million for
transmission facilities. ‘

Operations and maintenance costs for the total 40-year design
1ife are estimated to be $1,893,000,000. Usihg the combined
Participants' discount rate of 9.45%, levelized fuel costs are
estimated to be 11.759, i3.708, and 15.860 mills/kwﬁ for
units 1, 2 & 3 respectively. Plant decommissioning costs at
the end of plant life are estimated to be $273 million, as
discussed in section 5.8.

Table 8.2-1 presents a summary of the internal costs in 1986
dollars.

8.2.2 EXTERNAL COSTS

Thére are two types of costs associated with the siting, con-
struction and operation of PVNGS: (1) those which relate

L

a. All cost estimates in this section are in 1986 dollars.
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Table 8.2-1
ESTIMATED INTERNAL COSTS SUMMARY(a)
Item Cost

Capital cost of land $ 5,779,000
Capital cost of facility construction(P) 4,884,000, 000
Operating & Maintenance costs(c) 1,893,000,000
Decommissioning costs 273,000,000

Incremental capital costs of transmission
facilities 427,000,000
TOTAL 7,482,779,000

a. Costs are in 1986 dollars.

b. Excludes allowance for funds used during construction
and switchyard construction costs. Cost of the facil-
ity is based on a cash flow estimate by unit escalated
at 7% per year to convert amounts to 1986 dollars.

c. Operations and Maintenance (O&M) costs are based on
, Unit 1 O&M costs escalated at 7% per year for the
40-year design lives. The total for the 40 years was
then converted to 1986 dollars at a rate of 9.45Y%.

directly to construction and the consequent disruption to the
site environment, and (2) those which appear largely as
opportunity costs involving alternative uses of the site, loss
of personal income or reduction of regional product, reduction
of recreational values, increased public service costs,
encroachment upon historical and aesthetic values, and intrusion
upon the existing environment. The first type of cost is con-
fined largely to the site and is usually of short-term duration.
The second type of cost generally accrues to the surrounding
region and typically has a long-term effect. The nature of
both types of costs, in most instances, precludes their quanti-
fication and, as such, they can best be evaluated in qualita-
tive terms identifying their estimated magnitude and duration.

8.2-2
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The costs which can be attributed to dévelopment and operation
will be examined in the following sections.

8.2.2.1 Short-Term External Costs

The temporary external costs associated with constructing
PVNGS, such as strains on local community facilities and
services and the resultant declines in the quality of life
caused by a large influx of workers into the area, have been
small and localized. This is due primarily to the location of
-the plant relative to the metropolitan Phoenix area.

After 3 years of construction, growth impacts to the area
immediately surrounding the ﬁiant site have been minor and for
the most part beneficial rather than detrimental. Local infra-
structure has been improved, i.e., county roads widened and
paved, and telephone service expanded. A few businesses have
developed such as two trailer' parks and several commercial
establishments (see section 2.1).

Given the relatively small number of construction workers who
have opted to live in the immediate vicinity of the plant and
since most live there singly, there have been no incidences of
the following conditions: ihflationary rentals or housing
prices, overloading of water supply and sewage treatment facil-
ities, crowding of local schools, hospitals or other public
facilities, and overtaking of community services.

The only apparent external costs felt by the local community
are congestion of local streets and highways at shift changes
with their attendant noise, and temporary aesthetic distur-
bances. The number of persoﬁs affected by these temporary
external costs are small. Eéonomic and social impacts are not
quantifiable, but have been observed to be small. Mitigation
measures have already included county- and contractor-financed
road improvements. These temporary external costs are expected

8.2-3
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to be declining as the peak in construction labor force was
reached during the second quarter of 1979.

8.2.2.2 Long-Term External Costs

The long-term external costs associated with operating PVNGS,
such as irreversible and/or irretrievable losses in adjacent
land uses caused b& the normal functioning of the plant are
minimaﬁ. This is due primarily to the plant's location in an
area removed from sensitive dedicated land uses, such as wild-
life refuges, recreational, scenic, and cultural areas, and
urban centers. Expected long-term external costs associated
with changes in the physical environment are minimal and are
described in chapter 5. It is expected that these minor envi-
ronmental changes will not impair any existing or proposed
land uses planned in the vicinity of the plant (see sec-

tion 2.1).

8.2-4



PVNGS ER-OL

‘ APPENDIX 8A

' RESPONSES TO NRC QUESTIONS







PVNGS ER-OL

CHAPTER 9
ALTERNATIVE -ENERGY SOURCES AND SITES

CONTENTS

, Page
9. ALTERNATIVE ENERGY SOURCES AND SITES 9-1

APPENDIX 9A RESPONSES TO NRC QUESTIONS







PVNGS ER-OL

. 9. ALTERNATIVE ENERGY SOURCES AND SITES

Information on alternative energy sources and sites was pre-
sented in the ER-CP and FES. It was concluded that PVNGS was

the best available alternative for supplying power in the
required time frame.

9-1
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10. STATION DESIGN ALTERNATIVES

Information on station design alternatives was presented in
the ER-CP, FES, and Atomic Safety and Licensing Board (ASLB)
Construction Permit Hearings, February 23 through 27, 1976. It
was concluded that the PVNGS design represented the best alter-
native station design.

10-1
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11. SUMMARY COST-BENEFIT ANALYSIS

The information presented in ER-CP Chapter 11 and ‘the FES is
generally unchanged. This chapter preseﬁts updated informa-
tion based on studies conducted since ER-CP submittal and
reflects current interest rates.

11.1 INTRODUCTION

This chapter demonstrates through a benefit-cost analysis that
the aggregate benefits of PVNGS, outweigh the aggregate costs.
This conclusion is derived from the analysis of (1) the need
for power, (2) the economic and social benefits and costs of.
the project, and (3) consideration of the environmental 1mpacts
of construction and operation of the facility.

11.2 BENEFITS
11.2il DIRECT BENEFITS

Chapter 1 demonstrates that in the 1980s there will be need

for new generating capacity in the areas served by the PVNGS
participants. This generating capacity is necessary to meet
forecasted load demands and retain the reserve margins required
for reliable service. Therefore the direct benefits of the
plant, as indicated in table 8.1-1, will be the availability

of electrical energy for the use within the participants'
service areas.

11.2.2 INDIRECT BENEFITS

The indirect benefits of PVNGS (refer to section 8.1) appear
primarily as substantial tax revenues accruing to federal,
state, énd local governments. These tax benefits include
1ncome, excise and ad valorem taxes. There will be benefits

in the form of revenues to cities in the metropolitan Phoenix
area due to the sale of wastewater effluent-for use at PVNGS.
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Additionally, energy from PVNGS will displace the use of oil-
fired generation, resulting in cost savings and the conservation
of scarce fuel oil resources.

11.3 . COSTS
11.3.1 DIRECT COST

The direct costs of the plant (refer to section 8.2) will be
borne by the consumers within the participanté' service areas.
These direct costs will be less than the benefits (refer to
section 8.1) to be derived from the operation of PVNGS.

11.3.2 INDIRECT COST

11.3.2.1 Socioeconomic Impacts

The temporary external costs associated with constructing
PVNGS, such as strains on local community facilities and
services and the resultant declines in the quality of life
caused by a large influx of workers into the area, have been
small and localized. This is due primarily to the location of
the plant relative to the metropolitan Phoenix area.

After 3 years of constructidn, growth impacts to the areé
immediately surrounding the plant site have been minor and for
the most part beneficial rather than detrimental. Local
infrastructure has been improved, i.e., county roads widened
and paved, and telephone service expanded. A few businesses
have also developed in the site area.

Given the relatively small number of construction workers who
have opted to live in the immediate vicinity of the plant,
£here have been no incidences of inflationary rentals or
housing prices, overloading of water supply and sewage treat-
ment facilities, crowding of local schools, hospitals, or other
public facilities, or overtaxing of community services.

- 11-2
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The only apparent external costs felt by the local community

are congestion of local streets and highways at shift changes,
with their attendant noise, and temporary aesthetic disturbances.
The number of persons affected by these temporary external,
costs is small. Economic and social impacts are unquantifiable,
but have been obse;yed to be small. - Mitigation measures have
already included road improvements.r These temporary external
costs are expected to be declining as the peak in éonstructiqn
labor force was reached during the second quarter of 1979.

11.3.2.2 Environmental Impacts

The primary environmental impacts associated with the operation
of PVNGs are the displacement of approximately 4050 acres of
land from other potential uses, the use of approximately
64,050 acre-feet per year of wastewater effluent, the use of
about 1300 acre-feet per year of'groundwater, the esthetic
impact of the facility and its transmission system, and the
localized and limited impacts of transmission system main-
tenance. It should be noted that no significant impact on
the biotic community is expected from operation. The overall
environmental costs of PVNGS are small, particularly in com-
parison to the benefits to be derived from operation.

More detailed assessments of the impacts experienced during
construction and expected as a result of operation of PVNGS
are provided in chapters 4 and 5, respectively.

11.4 CONCLUSION

PVNGS electrical energy production will ensure a reliable
source of economical electrical energy to the population of
the PVNGS participants' service areas. This energy fulfills

the many growing and vital needs of their respective communi-
ties 'and represents the major benefit of PVNGS.
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The environmental and socio-economic costs associated with PVNGS
are very low. In addition, the participants are resolved to
identify and avoid potential environmental conflicts. Efforts
to optimize environmental compatibility are reflected in such
design factors as the use of treated wastewater rather than
ground or natural surface water for other than domestic purposes,
and in the reclamation and reuse of the treated wastewater to
minimize consumptive water losses. Although the avoidance of
all environmental costs is impossible, construction and operation
practices at PVNGS will minimize environmental impacts to the
extent economically and technologically practicable.

The proposed site and plant combination is the most environ-
mentally and economically cost-effective solution to future needs
for reliable power in the service areas of the PVNGS participants.

11-4
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*12. ENVIRONMENTAL APPROVALS AND CONSULTATIONS

12.1 STATUS OF LICENSES, PERMITS AND APPROVALS

Table 12.1-1 lists the status of licenses, permitstand approvals
required for the protection of the environment by Federal,
State, local and regional authorities to construct or operate
PUNGS facilities exclusive of transmission facilities.

12.2 STATUS OF TRANSMISSION SYSTEM PERMITS

Table 12.2-1 lists the status of licenses, permits ‘and approvals
required for the protection of the environment in connectlon
with the construction of transmission facilities installed for
PVNGS. Rights-of-way across lands owned by the State of .
Arizona and under the juriédiction of the State Land Department
were obtained for installation of transmission facilities. It
was necessary to obtain permits for crossing roads, highways

and railroads from State and County agencies.

12.3 WATER QUALITY CERTIFICATION UNDER SECTION 401 dF THE
FEDERAL WATER POLLUTION CONTROL ACT, AS AMENDED

A water quality certification under Section 401 of the Federal
Water Pollution Control Act, as amended, is not required for
construction of PVNGS. Provisions have been made for the
retention on site of runoff from site construction areas
associated with a 10-year, 24-hour rainfall ‘event. Accordingly,
guidelines established by the U.S. Environmental Protection
Agency for silt loads from construction runoff will be fully
met and a discharge permit is not required. PVNGS will not
discharge any liquid radioactive waste offsite.

12.4 STATUS OF CONTACTS WITH STATE, LOCAL AND REGIONAL
PLANNING AUTHORITIES

Table 12.4-1 indicates the contacts made with various state,
local and regional planning agencies in the state of Arizona
and public hearings held in connection with PVNGS.

12-1




Table 12.1-1

ENVIRONMENTAL LICENSES, PERMITS AND APPROVALS REQUIRED (Sheet 1 of 3) -

Authorization
Required

Agency

Statutory
Authority

Status

(AT AN

Construction Permits and
Operating Licenses and
Related Special Nuclear
and By-Product Material
Licenses

Certificate of Environ-,
mental Compatibility
Required Prior to
Commencement of
Construction

Special Use Permit

Building Permits for
Certain Structures

U.S. Nuclear Regulatory
Cormission

Arizona Corporation Com~
mission and Arizona
Power Plant and Trans-
mission Line Siting
Committec

Maricopa County Board of
Supervisors and
Maricopa County
Planning and Zoning
Commission

Maricopa County Building
Safety Department

Atomic Energy Act of 1954,
as amended, 42 USCA Sec-
tion 2133 et seq

National Environmental
Policy Act, 42 USCA Sec-
tion 4321 et seq

Arizona Revised Statutes,
Sections 40-360 and
40-360.1 et seq. State
of Arizona Adninistra-
tive Rules and Regula-
tions, Title 14,
Chapter 3, Article 2

Arizona Revised Statutes,
Section 11-802

1969 Amended Zoning
ordinance of Maricopa
County, Section 2401

Arizona Revised Statutes,
Section 11-861

1969 Amended Zoning
Ordinance of Maricopa
County, Section 2602

Construction permits issued

Operating license application
filed

Certificate issued

. .

Special use permit issued

Bﬁilding permit exemptions
issued
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Certificate of Public Public Utility Commission | Revised Civil Statutes of Certificate issued Eg Eg
Convenience and Neces- of Texas the State of Texas, [ ]
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Table 12.1-1

ENVIRONMENTAL LICENSES, PERMITS AND APPROVALS REQUIRED (Sheet 2 of 3)

Authorization
Required

Agency

Statutory
Authority

Status

Certificates of Public
convenience and Neces-
sity Authorizing
Participation in PVNGS

Certificate of Public
Convenience and Neces-
sity Authorizing
Participation in PVNGS

Temporary Earth Moving
Permits

Sewage System Permits

a. Package Treatment
Plant

b. Power Block Sewage
Collection System

c. HWater Reclamation
Facility Collec-
tion System

Wastewater Handling
Permits

a. Water Reclamation
Facility

b. Hassayampa Pump
Station

c. Water Conveyance
Pipeline

State of New Mexico
Public Service
Commission

State of California
Public Utilities
Commission

Maricopa County Health
Department

State Department of
Health -

Maricopa County Health
Department

State Department of Health

Maricopa County Health
Department =

New Mexico Statutes
Annotated 68-7-1

West's Annoted Public
Utility Code, Sec~
tion 1002

Maricopa County Health
Code Chapter XII,
Regulation II,

Rule 20(c)

Arizona Revised Statutes,

Sections 36-132, 36-136.

State of Arizona Admin-
istrative Rules and
Requlations Title 9,
Chapter 8, Article 3

Maricopa County Health

bDepartment Sanitary Code

- Chapter III, Section 2,
Requlation 2

Arizona Revised Statutes,

Sections 36-132, 36-136.

State of Arizona Admin-
istrative Rules and
Regulations, Title 9,
Chapter 8, Article 3

Maricopa County Health
Department Sanitary Code
Chapter 1I, Section 2,
Regulation 1 & 2

Certificates issued

Certificate issued

Permits issued

Construction and operating
approvals issued

Construction and operating -
approvals issued
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Table 12.1-1

ENVIRONMENTAL LICENSES, PERMITS AND APPROVALS REQUIRED (Sheet 3 of 3)

Authorization
Required

Agency

Statutory
Authority

Status

Potable Water System
Approval

Approval to Remove Pro-
tected Native Plants

State Department of Health

Maricopa County Health
Department

Arizona Commission of
Agriculture and
Horticulture

Arizona Revised Statutes
Section 36-132 and
36-136. State of Arizona
Administrative Rules and
Regulations Title 9,
Chapter 8, Article 2

Maricopa County Health
Department Sanitary Code,
Chapter Vv, Section 2,
Regulation 1

Arizona Revised Statutes
Section 3-904, State of
Arizona Administrative
Rules and Regulations
Title 3, Chapter 1,
Article 6.

Construction and operating
approval issued -

Approvals issued
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Table 12 2-1

~

CONNECTION WITH THE CONSTRUCTION OF TRANSMISSION FACILITIES

Authorization
Required

C m s e  vam.

P
&

s T ae *,

it aewwem & - Fw

Agency

Statutory
Authority

[ Status

Certificates of Environ-
mental Compatibility
Required Prior to
Commencement of
Construction

Certificate of Public
Convenience and Neces-
sity~Required to Con-
struct Transmission
Lines To and In '
California ’

Construction Permits and
operating Licenses

-
*

Acquisition of Rights-of-
Way on Public Land Con-
trolled by the BLM

"

'U.S. Nuclear Regulatory

Arizona Corporation Com=
mission and Arizona
Power Plant and Trans-
mission Line Siting
Committee

State of California Public
_Utilities Commission .

*Commission

U.S. Department of R
Interior Burecau of
. Land Management (BLM)

Arizona Revised Statutes,
Section 40-360 and
40-360.1, et seq, State
of Arizona Administra-
tive Rules and Regula-
tions, Title 14, - .
Chapter 3, Article 2

West's Annotated Public
ytility Code,-Sec-
tion 1002

Atomic Energy Act of 1§54,
as amended, 42 USCA Sec-
tion 2133, ct seq.A

National - Environmental
Policy Act, 42 USCA Sec~
tion 4321, et seq.

Natiénal Environmental
Policy Act, 42 UsCA °
Scction 4321' et seq.

Certificates issued

Certificate issued

Construction Permits issued
Operating License applica-
tion filed

-

-

Draft anxronmental Statement |-

issued

LICENSES PERMITS AND APPROVALS REQUIRED FOR THE PROTECTION OF THE ENVIRONMENT IN

v
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' MEETINGS WITH STATE,

PVNGS ER-OL

Table 12.4-1

STATUS OF LICENSES,
PERMITS AND APPROVALS

LOCAL AND REGIONAL PLANNING

AUTHORITIES AND PUBLIC HEARINGS (Sheet 1 of 7)

Date of 'Descriptioh of
Contact Name of Authority ‘Meeting
10/06/72 | office 'of State Parks Discussion of pro-
: Director, Phoenix, AZ posed park sites
10/06/72 Offices of Maricopa County Information on land
Planning and Zoning development
Department
10/17/72 Maricopé County Parks Discussion on park
Office, Phoenix, AZ land
7/05/73 State of Arizona, Office Informational
. of Economic Planning '
and Development
7/06/73 Arizona Water Commission Obtained information
on water projects
7/06/73 Arizona Game and Fish Discussed Gila River,
Department Green Belt, and big
horn sheep areas
7/06/73 Maricopa Association of Information on land
Governments (MAG) use planning, parks,
] and recreational
studies )
7/09/73 Maricopa County Parks and Information on parks
Recreational Department and open space
studies
7/10/73 Arizona State Parks Board Obtain proposed
location of future
state parks (pre-
liminary only)
7/11/73 Maricopa County Highway Proposed county road

Department

improvements and
traffic volumes

12-6
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Table 12.4-1

STATUS OF LICENSES,
PERMITS AND APPROVALS

MEETINGS WITH STATE, LOCAL AND REGIONAL PLANNING

AUTHORITIES AND PUBLIC HEARINGS (Sheet 2 of 7)

Range Management

Date of : Description of

Contact Name of Authority Meeting

7/17/73° Maricopa Association of ‘Requested copy of 1990
Governments (MAG) Comprehensive Plan

7/18/73 Pima County Parks and ‘ Future plans for
Recreation Dept./Pima parks
~County Planning and

- Zoning (joint meeting)

7/18/73 Pima County Highway Discussion of county

Department . .,,xyoads and traffic
volumes

7/22/73 Pinal County Planning and JInformation

Zoning
17/26/73 Pima County Planning and . Information
) Zoning -

7/27/73 Arizona State Land Information
Department , .

8/01/73 State of Arizona, Depart- Information
ment of Economic Plan- '
ning and Development

8/02/73 State of Ariéona, Land . Discussion of State
Department lands

8/06/73 Pinal County Planning and Information
Zoning

8/06/73 Maricopa Association of Information
Governments (MAG)

8/07/73 Maricopa County Planning Discu;sion of land
Department . uses

8/07/73 State Land Department - Infbrmation
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Table 12.4-1

STATUS OF LICENSES,
PERMITS AND APPROVALS

MEETINGS WITH STATE, LOCAL AND REGIONAL PLANNING
AUTHORITIES AND PUBLIC HEARINGS (Sheet 3 of 7)

Date of
Contact

Name of Authority

Description of
Meeting

8/08/73
8/08/73

8/08/73

8/08/73
8/08/73

8/10/73

8/10/73
8/10/73
8/20/73

8/21/73

8/21/73

9/28/73

Arizona State Parks Board
Santa Cruz County Planning
and Zoning Department
Cochise County Planning

and Zoning
Pima County Planning and
Zoning

Pinal County Planning and
Zoning

City of Phoenix Planning
and Zoning
Department of Economic

Planning and Development

Cochise County Planning
and Zoning

City of Tucson Planning
Divisicn

Pinal County Planning and
Zoning

Department of Community
Developnment

Arizona State Land
Department

Discussion of proposed
parks

Discussion of land use
Discussion of current
and proposed land

use

Information of land
use

Discussion of proposed
land use

Information on current| .

and proposed land
use

Information on sub-
division

Information
Discussion of popula-
tion projections
Verification of cur-
rent and projected

land use

Discussion -of land
use in Tucson

Information

12-8
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Table 12.4-1

a - '
STATUS OF LICENSES,

PERMITS AND APPROVALS

MEETINGS WITH STATE, LOCAL AND REGIONAL PLANNINé
AUTHORITIES AND PUBLIC HEARINGS (Sheet 4 of 7)

Date of
Contact

Name of Authority

Description of
Meeting

10/18/73

10/18/73
10/23/73

11/13/73
1/25/74
7/06/74
12/09/54
1/06/75
1/14/75
1/23/175
2/21/15

4/22/75

Governor Lewis - Gila River
Indian Tribal Office

Arizona Powexr Plant and
Transmission Line
Siting

State Land Office

Phoenix City Parks
Department

Maricopa County Board of
Supervisors

Arizona Atomic Energy
Commission

Maricopa Association of
Governments (MAG)

Arizona Corporation
Commission

Arizona House of
Representatives

Atomic Safety and Licensing'

Board

Atomic Safety and Licensing
Board

Arizona Attorney General

Procedure to follow
for proposing trans-
mission line on
Indian land

Information on Palo

Verde site 1
selection

»

Information on mines,
land ownership, and
land use ¢

PTransmission lines
near city parks
Information
Information
Information

Information |
Information
Pre Hearing Conference

Pre Hearing Conferencel

Information
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MEETINGS WITH STATE,

PVNGS ER-OL

Table 12.4-1

LOCAL AND REGIONAL PLANNING

3
s
&

STATUS OF LICENSES,
PERMITS AND APPROVALS

AUTHORITIES AND PUBLIC HEARINGS (Sheet 5 of 7)

Date of Description of

Contact Name of Authority Meeting

10/26/75 Advisory Committee on ‘Subéommittee Meeting
Reactor Safeguards

10/23/75 Atomic Safety and Licensing | Pre Hearing.Conference
Board

11/0&/76 Advisory Committee on Full Committee Meeting

. Reactor Safeguards :
12/02/75~| Arizona Power Plant and PVNGS Site and Trans-
.12/05/75 Pransmission Line mission Line Public
; Siting Committee Hearing

2/04/76 Arizona Atomic Energy Information
Commission

2/23/76- Atomic Safety and Licensing | PVNGS Public Hearing

2/27/76 Board

3/16/76 Maricopa County Planning Site Tour
and Zoning Committee

5/03/76 Maricopa County Board of Information
Supervisors ’

7/20/76 Texas Public Utility PVNGS Public Hearing
Commission

7/22/76 City of El Paso City Council Hearing

9/02/76 Arizona Corporétion Information
Commission

2/08/77 New Mexico Public Service PVNGS Public Hearing
Commission \

3/18/77 Arizona Corporation Site Tour
Commission

3/30/77 Maricopa County Board of Site Tour

Supervisors

12-10
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Table 12.4-1

STATUS OF LICENSES,
PERMITS AND APPROVALS

MEETINGS WITH STATE, LOCAL AND REGIONAL PLANNING
AUTHORITIES AND PUBLIC HEARINGS (Sheet 6 of 7)

Date of Description of

Contact Name of Authority Meeting

6/09/77 Arizona Corporation Information
Commission

12/17/77 Maricopa Association of 208 Committee
Governments (MAG)

1/23/78 Afizona Corporation Information
Commission

3/02/78- Arizona Power Plant and Devers Transmission

3/03/78 Transmission Line Siting Line Public Hearing
Commission

5/04/78 Arizona Corporation Site Tour
Commission

5/10/78 Maricopa County Planning Information
Department

7/24/78 Arizona Corporation Site Tour
Commission

8/16/78 Arizona Corporation Decommissioning
Commission

8/21/78 Maricopa Association of 208 Study
Governments (MAG)

8/23/78 Maricopa Association of 208 study
Governments (MAG)

1/23/79- California Public Utilities | Devers Transmission

1/26/79 Commission Line Public Hearing

3/12/79 Interim House (AZ) Site Tour
Committee on PVNGS

6/28/79 Interim House (AZ)

Committee on PVNGS

Legislative Hearing
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STATUS OF LICENSES,

PERMITS AND APPROVALS
Table 12.4-1

MEETINGS WITH STATE, LOCAL AND REéIONAL PLANNING
AUTHORITIES AND PUBLIC HEARINGS (Sheet 7 of 7)

Date of Description of
Contact Name . of Authority Meeting
7/06/79 Interim House (AZ) . Legislative Hearing

Committee on PVNGS

9/20/79 Interim House (AZ) Legislative Hearing
Committee on PVNGS

10/18/79 Interim House (AZ) Legislative Hearing
Committee on PVNGS
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‘ ' 13. REFERENCES

Both the references that were cited and the bibliographies of
sources used in preparation of this environmental report are
included at the end of each section to which they pertain.
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