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A. INTRODUCTION

The Nuoclear Regulatory Commisston's policy and
procedures for pieparing and processing environmental
impact statements and related docunients pursuant 1o
Section 102(2) (C) of the Nativna Environmental Policy
Act of 1969 (Public Law 91-190, 83 Stat. 852) are set
forth in 10 CFR Part 51, “Licensing and Regulatory
Policy and Procedures fur Envitopmental Protection,”
Regulatory Guide 4.2, “Preparation of Unvironmental
Reports for Nucleat Power Stations” identifies the
information necded by the NRC staff in its assessiuent
of the poteatial envirommentyl etfects of & pruposed
nuclear facility, This regulatory gunde provides technical
information for the design and execution of terrestrial
environmental studies for nucicar power stations. The
information resulting from these studies, as they relate
to ccological aspects of site sclection, assessment. of
terrestrial effects of station construction und operation,
and formulstion of related monitoring aclivities, may be

appropriate {or inclusion in the applicant’s cnmom!ﬂm-*

tal report.

Although there is 4 need for g thoroughiesy uau&m@..

environmental unpacts, it is important that, resouees not
be needlessly dissipated un programs offanited A
The need for accurate evaluation and (unéWEMview of
the environmental report makes it cssential 1o focus
quickly on meaningfu} i nd to avoid exhaustive
analyses not directly tediso, station impacts. This
guide recommends.gite m#visscssments resource
management, sffce and control of effects as
means for groﬁctmg terrestrial ecology. The ap-
proach reedy 1 _f& terrestrial surveys begins with

broadly and biotic inventories and then
focuses on%dimited number of significant environmental
issues, R

B. DISCUSSION

It is important that environmental assessments pro-
vide the information needed to estimate and limit

sror “Hltality, accurulation of 10xic subs.oaces,
'\j;aher.mun of reproductive suecess. baamples of ecolo-

patential envuonmental costs ancluding hidden o eater-
nalized costs, of nucteas power station constiuction and
upetatien. By identifying important environments) costs
prior to site pteparation and statiun constructlion, the
vosts can be reduced to acceptlable levels by selecting an
appropriate site. revising the station dem ‘or modiying
operating procedures. %

In 1his guide. environmental \MW\ are) (&mdcd ity
four phases: site selection, baseae stadies. constiution
monitoring, and operatignal mrﬁ&m Table ¥ showy
the crganization for terrestgial Rudies identfying majo
tasks and theit appmx&u& time Shedulys,

Adverse unpm.on 1.‘.!&2,19‘14! organisms o eeological
systems haw hx\(wfmu) 1ésulted from loss or modifica-
tion ol m&m tvl"am of minetals or toxic chemicaly
into. ghe cuvigonmint. and duect degiruction of bima, A
bmh:igm enem may be expressed at the level of the
'srﬂud? ‘ofganistms ot through the collective responic
isins at the system level Exare, tes of effects e
mdnrxdua] arganisms include death, redu. - n of health
and

gical system effects include changes in birth or death
tates, changes of toxic element concenttations through-
out entire food webs, and changes in population suize ot
community structure,

Most plant and animal populations have sutficient
reproductive capacity ta make up for losses of a few
indwviduals without changes in average population sizes
or community structure, When the toss of fmdividuals
becomes sufficiently great. however, the population as a
whole may cease 10 tunction sy 4 self-sustaining,
renewable tesource. The population moy then be
overstressed, and species extinction or undesitable shifts
in community structure may becotne possible,

Excessive population stresses have sesulted from
natural phenomena, hunting, trapping. draining of wet-
lands, harvesting forests, plowing prairics, widespread
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. TABLE1 .

TERRESTRIAL ENVIRONMENTAL STUDIES -
RELATED TO THE CONSTRUCTION

AND OPERATION OF NUCLEAR POWER STATIONS

Phase _ Major Task

Site selection

Local land-use analysis

Baseline studies at the
proposcd site

Construction monitoring
at the approved site practice
Operational monitoring
at the approved site
programs)

* CP = construction permit
ER = environmental report
OL = operating license

dispersion of toxic substances, and other activities. This
does not imply that these activities are always incom-
patible with the well-being of natural systems. Experi-
ence has shown that good management often permiis the
coexistence of desired ecological systems with various
enterprises.

Site Selection

The results of site selection surveys are useful in
identifying potential impacts of station siting, construc-
tion, and operation on terrestrial ecological systems and
permit evaluation of alternatives that could reduce ad-
verse effects. In this guide, the suggested site selection
procedures® are limited to terrestrial ecology.

Site selection surveys may be descriptive in nature. In

describing . biota, emphasis is generally placed on ecolo-
gically significant groupings of organisms and manage-
ment of resources rather than on ecological detail. It is
important, however, that the investigations rapidly
focus on matters of special sensitivity, rather than
retaining a broad and diffuse approach.

Slte selection surveys can be conductzd in two
phases, regional land-use and local land-u.r analysis.
Reglonal land-use analysis is used in conjunciion with

*See also Regulatory Guide 4.7, “General Site Suitability Cri-
teria for Nuclear Power Stations,* ’

Regional land-use analysis

Biological inventorics

Moaitoring of vonstruction

Problem-oriented monitoring
(short-term and continuing

Time When Task Pesformed®

Prior to spphcation for (P when
candidate areas are being selected
Prior to application for CP when
preferred site is being selected
Priur (o application for CF when
ER is being prepared; may conunue
into period after CF issuance (but
betore OL issuancel

During period between CP issuance
and OL issusnce

After OL is issued

engineering surveys to select candidate sites for the
nuclear station. Local land-use analysis is directed tv“

candidate sites and is used in conjunction with engi-
nec.ing considerations to select s preferred site. Site

- selection surveys of terrestrin} ecology ate coordinated

with preliminary engineering studies. The information
needed could be obtained from such sources as aerial
photographs, topographic maps, reconnaissance, litera-
ture, and 1egonal of lacal zoning and planning data. Site
sclection susveys aic performed with the objectve of
providing data for resource management analysis, rather
than for detailed functional wnalysis of ecosystems.

~ Tenestrial criteria at the regional level thatare needed
in the sclection of candidate sites include the extent of
valuable farmland in the region and the alternatives avail-
able for siting on land. of lower utllity, the extent of

“valuable wildlife habitat in the region and alternatives to

its use, and the extent of valuable forests in the region
and alternatives to thelr use. Also needed is information
on the current status of land use and zoning plans within
the region. This includes an accounting of all land within
the region in major categories such as agricultural land,
forest land, urban areas, highways, and airporis.

The sclection process examines reasonable oppor-
tunities for utilizing sites that have minimal impact on
the diversity of regional land use, present and future.

- Preservation of a range of options for land use is

important for the consideration of biologically rare or}
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unjque areas. A unique wildlife habjtat may be undesir-
able for a site snce to use it could foreclose oppot-
tunities fur propagation of wildlife, scientific study.
natural history study. recreation, and public enjuyment

of wildlife.

Federal, State, regional, and Jucal planning autharities
may be consufted 1o determine the existence and
location of asreas within the region that have been
dedicated to the public interest o1 areas in which siting
would be in coaflict with preexisting zuning pluns.
Examples ‘of such aress include dedicoted parks and
forests. especially productive farmdand. places where
specialty crops are produced. rare but as yev undedicsted
futests and wildlife habitats, scenic areas, and wetiand!s.

More specific land-use classes are needed in the local
surveys than in the regional suxveys. but they should
be based on information obtained by reconnaissance
rather than detwiled biological inventory. Land-use cate-
gories may include farms. fields. secondary succession
(indicating dominant species), forests, und residential.
industrial, and commercial ateas. I serial photogtephs
are used for Jocal land-use analyds, it is important that
their scale is sufficient 10 present views of the candidate
sites and their inunediate environs.

Major soi} data for each site being considercd may be
obtained from existing literature or through reconnails-
sance if not otherwise ~available. Sedl Conservation
Service offices are usually sble 10 wpply sufficient
information. Information may be supplied as a soll

" association map that is keyed to a table of descriptive

information,

The selection of acooling method for the proposed
plant {3 an important consideration in site selection.
Cooling reservoirs may require loss of land, which may
be unacceptable compared to the use of cooling towers

. Aesthetic Impacts

i sute regions. Howeser. cooling towers could be
objeciionabie in scenic areas where a cooling take could
be un asser. Visitde plumes from cooling towers could be
nesz ohjectivnable eavironmentally st sonw sites thap
ab othees because of ground togs or wag Table 2y an
exzmple matrix that could be wed i baleneing the
above factors

Fur the local studies, increasing Jetatl 1s needed in the
tabulstion of plant and arumal species Legun during the
reona) survevs. The species 1ist may be endarged frum
kovstedge of prncipal habitats uf the sites, revonnars
sance, the Hierature, and local speciabnts. A this stage it
s impurtant (o establish whether there e obvious
Hifferences amang sites with ropect w0 endangered
speies, game snimals s wther fimporiant specics o1
hatitsrs. The wssessmwent o gach site should nclude
consideration of the sem ob pretenied habitat of
impottant species (see Sectivn 2 of Regu” aory Guide
4.2} that would be adversely affecied.

tafomution soguired ful TrEnSRUESSION CoIney 1y
smidar in satwe W that for condidate wte seiection,
Detailed corsider routes will not normatly be known at
this stage. Nevertheless, considerstion needs 10 be given
to probable corntidor length, maturpl bartiers, bupadt wn
lavd use. vppottunities for combimng new Uansmission
lices with preexisting routes, and gesthetic effecna in the
sefection of canduiate sitey,

Table 3 is an example matrix that could be used in
weighing and baluecing alternative sites. Site selection is
dependent on @ wide range of factors wther than those
relating 10 tesrestrial evology. In some cases the weighing
and balancing f all facters may resuft in a selection that
is less than optimum by terrestiial ecologieal critesia. In
these cases the nesd fur subsequent monitoring programs
may be greater in the case of more nearly optimum
choices. However, none of the candidate sites should be

TABLE 2 _
FACTORS CONSIDERED IN THE SELECTIOH OF
SITES AND COOLING METHODS
Once-Through Cooling Coaling Spray
- Environmental Variable Cooling Lake Tower Canals
Farmland
Woodland
Wasteland
Coastland
Wetland
Special Wildlife Habitats
Preserves and Parks




' TABLE 3

" SELECTION OF SITES: TERRESTRIAL FACTORS®

Factor Site A

Land use

Farmland |
Woodland
Wildlife Habitat
Unique or Rarc Habitats
Area of Sil.c
. Transmission Corridurs

Terrestrial Ec.ology

Important Species Present

Endungcxcd and Threatened Specics Present

Site B

mr———

Site €

*Units should be quantitative whenever appropriate: however, judpmental entries are acveplable if norded.

located in critical, unigue, or highly valuable habitas
areus.

The goal of the regional and local lund-use surveys is
the sclection of a preferred site that does not have
critfcal habitats or habitats in short local supply. Any
site selected, of course, wili result in the toss of some
habitat and its associated residents. This loss is assessed
through an inventory of species present.

" Baseline Studies

Bascline studies of the preferred site, including
transmission corridors, ate needed to fully describe the
site and to establish a basis for predicting the impact of
construction or operation. Baseline studies may be used
for comparison with later construction or operational
studies,

Biological studies of the proposed site are made in
advance of plant construction or operation, The qualita-
tive notations of station and animal abundance included
in the baseline inventory are nocmally sufficient. Quanti-
tative measurement of population density is not usually

needed as part of the species inventory unless profes.

sional judgment based on fleld study leads to a reason-
able conclusion that one or more populations of
important species could be adversely affected by con-

on cxamination of cach species using the cnteria cite
here and on professional klological interpretation. Consi-
derations include the biological 1easun for tmportance
and the link between the nuclear station and the
organism. The species considered impuostant are those
that meet the definition 10 Regudaiory Guide 4.2 and
that are linked adversely to the station in some
reasonable way. These may require further quantitative

struction s operation. This judgnent should be bmag'

effort in the baseline studies and operstional monitoring -

surveys.

ft is important that judgment be exescised in selacting
the time for initlating quantitative population studies if
they are needed. Where construction effects are anticips-
ted, quantitative studies should begin in the baseline
phase. Where an effect of station operation is expected,
it would be best to defer quantitative baseline studies
until some time prior to operation to ensure reasonable
compatibility with the operational studies. It wil] usually
be adequate to bracket the perird of anticipated impact
with 1 or 2 years of prior studies and an appropriste
term of following studies.

Propetly designed studies will avoid placing undue
emphasts on certain easly accessible groups of organ-
isms. Most species of insects, for example, are ecolo

- gically important in local food webs. However, species

that cannot reasonably be judged threatened by the
nugleas station or that are not likely to become of

411-4
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connonde or public health significance because of
consttuction ot operation need not be studied quanti-
tatively beyoend the initial inventoues. Rodents are atso
eculogically important food web organisms. However,
quantitative population measurements are not necded as
long as there is no reason to believe that station
construction of uperation will have an effect on their
populations beyond that caused by the loss of habitat.

Cettain station sitey and designs have requiced special
environmental assessmient effort, These include sites
with farge vooling fakes o1 reservoin and plants having
conting towers, parbeadarly  iF the water sonree s
seawatet or bravkish water, These are disvussed in more
detail in the tuflowing setons, :

ft 15 important that the basehine stadics of power
stations having proposed man-made cuoling lakes con-
sider physical and chemical relationships between the
water shed snd lake; use of a new habitat by bitds,
insects, and other aniwats in both beneficial and adverse
aspects: and the potential for successful rehabilitation of
the {ake basin if the station is decoymissioned. Both
benelicial and adverse effects of the lgke on the environ.
ment should be considered.

Water quality of the srtifivial lake muy be influenced
not only v osource water quehity but also by relation.
ships with oils snd the surrounding landscupe. Develop-
meat of a watershed managemernt plan is needed as well
as an estinmate of the smount of winoff of dissolved
substances and soil into the lake from the surrounding
{anduwcape, :

A new sescrvoil forms o new habitat Tor plants and
animals. Waterfowl may be atttacted in substantial
numbers during their normal migration and their migra-
tion hisbits may be altered, e.g., by overwintering in a
northern  climate on a warmewater lake. Waterfowl
attracied to a lake may cause economic loss to agricul
ture by their feeding activities and may cause degrada.
tion of the lake water quality from theit metabolic
wistes,

Evaporative cooling towers affect ecosystems by
deposition of drift containing dissolved minerals vt the
landscape or by production of fog Drift may be
beneficial or adverse depending on the chemical com-
pounds and elements being deposited and the amounts
of deposition. The baseline program is designed to
evaluate the potentisl effects of drift and to establish
reference measurements for comparison with later apera-
tional monltoring observations by detcrmining the
amounts and kinds of airborne chemicals being deposi-
ted on site prior to cooling tower operation. Acceptable
data could be obtained from existing sources of informa-

" tion or from monthly sampling of collectors that collect

“ fboth dry and wet fallout. If 2 ssmpling program is used,

it is normally continued for at least | year. Table 4
suggests chemicals that are usually cousidered in plan.
aing the program,

Drift from saltwater or brackish water cooling towers
contains NaCl and cther salts. The bascline chemical
measurements establish the Na and C1 content of soils
and plants in the expected drift field of cooling 1owers
that use scawater or brackish water. Baseline sojl
measurements normally include the conductivity of
saturated extructs and pH of samples obtained from the
cxpected dritt field.

I the deift from either frechiwiter or saltwater towens
iy likely 1o contain taxi. ~ubstyg ces, their voncentations
are meastred andess it s Clas that the wmounts and
concetrutions are sutfventis low o preclude bath
short-term and  cumulerb | adverse effects. Adverse
bictogical effects can usually be uted out with reason.
able certainty for most otements and comporads found
in nature when the expected additions combiacd with
preexisting levels would not raise the concentration of
the toxw substance outside the range of variation
normally found in the biota or sails of the region,

Chemical analyses of soils, plants, and animals in the
drift field of freshwater cooling towers ate not usually
needed when all of the following apply: (1) the domi-
nant salts are hanmbess mixtures of biological nutrients as
shown in Table 4, (2) the expected deposition heyond
the nearest site boundary is less than 20 kgfhayr of
aixed salts, and  (3) the drift does not contain toxic
clements o1 compounds in amonnts that could be
hazardous to plants or antmads cither by direct o
indirect exposure wver the expected lifetime of the
facitity,

Usually, reference specimens of soils, plants, and
andmals for possible future analysis are retained in cases
where It is dewermined that deift presents a chemijenl
huzard 10 the environment. The specimens may consist
of subsamples of materiol that were collected prior to
tower uperation und wnalyzed for bascline data. The
stored samples are adeguately protected for analytical
purpuses,

Congtruction Monitoring

Bivlogical monitoring of fiuportant species ts necess-
ary if unavoldable construction practice causes a thieat
to some natutal population or ecosystem that could
extend beyond the bounds of the area sctually dedicated
to construction or associated activities. In such cases,
studles may be designed 1o document the impact and
develop possible corrective actions.
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YABLES

ELEMENTS AND COMPOUNDS OF POSSIBLE CONCERN

IN CHEMICAL MONITORING PROGRAMS
FOR TERRESTRIAL SYSTEMS

Chemical Substances

Relative Biologica Hazard

groug

Macronutrieot P

Ca, Mg, K, Mo

Micronutrient
Fe 1!

Chemlcal compounds
commonly found in
environment, some
required by animals

Toxic

Biocides added to All
conling wate.s

Operziional Monitoring

Monitoring after commencement of station opera-
tons is intended to determine whether or not there are
adverse biological effects atiributable to station opera-
tions. This monitoring program is outlined in detail in
the technical specifications that arc issued in connection
with the station operating license. The scope of these
studics is determined by the degree of direct linkage
between the proposcd station and the terrestrial eco-
system. [t is not necessary to hypothesize vague effects
or to undertake a program to measure a phenomenon
that has no reasonable relationship to statiun operation.
© However, when an adverse relationship between station
.operation and a terrestria]l community is reasonably
thought to exist, a thorough evaluation is necessary. This
evaluation is usually started during site selecilon or
“baseline survey stages and continued after commence-
ment of station operation.. '

There may be cases in which no imponani impacton

the terrestrial ecological community is anticipated. When
such cases are -adequately supported, there may be
no necessity for tersestrial monitoring during operation.

bt -y “3 T
N NO POt 50T

Cu.Zn.Co, B. Mo, V,

Na. Cl. F. HCO,, €032

Pb, Hy, Cd, Cr, As

Minor of oo risk gacapt in
extrentely large quantibes,

N hacards withun the range of
convenitations fourd i natwe.
Toxivity pussible if concen-
trations are moderate 10 hugh

Minar tisk at ovdanary concen-
wation, Risk frops halegens
dependent oa chemmat form,
Carbonates aslly inmawoss,
sodium salts nave high nsi
ownate effects oo plant. st
high concentration,

Presumed high bwlogical risk
at al] coucentrauans above
thowe sotrmially found in nature,

Presumed high biological risk
if present in cooling tower
drift.

C. REGULATORY POSITION

I. It is important to cocrdinate all the programs
discussed in Regulatory Guides 4.1, “Programs for Mont-
toring Radioactivity in the Environs of Nucleas Power
Plants,” and 4.2, “Preparation of Environmental Reports
for Nuclear Power Stations.™ Since precise predictions
and assessments of impacts on terrestrial ecological
systems are not always piossible, reasonable professional
interpretations should be made when quantitative pre-
diction is impossible.

2. Adequate assessment of current land-use status
should show (by a table, for example) major tand-use
categories and areas devoted to each category along
with aerial photographs showing the same categories.
When data are not available from existing records, an
acceptable means of acquiring them would be through
the use of serial photographs in comjunction with
ground reconnaissance. The scale of photographs
should be appropriate to the degree of detail required.
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SR Discussion off snils shouls include association
nanws,  capabitity  classes* and percentage of  sie
coverage by cuch ascociation. When numerous assaciy-
Ctions of uinm extent oo present, 1oas acceplable to
acceunt Jor 10 to 18% o the 1oial area in o miscella
neous  categors . eaaept for areas of unique value,
Deteited congideration of soils and thedr production
potential is necessary for sites located v areas that are
especially productive of agricubtaral ot forestty prod.
ucts.

4. Hhiotogical moriatag pragiams shostd be imually
devised 1o be seteening procedures e detect wndesis
able ¢ifears. M oadverse bivtogical cfiects are detected,
detatied gquartitative buddagival acd ccolugical analyses
nay he oregquined o detenmine causey and 1o devise
temedies, U advene effects are not detected, quant
tative stiedics are pot needed.

The specres ioventory of the site should include
important hihitats and nonmal seasoned varistions. Lo-
cally promiment sq important vascular plants, mammals,
birds. repudes, smphiblans, insects, snd other plants and
animals should be included. The invemiory should be
reasonably complete hut may be terminated when addi-
tionng) field etfon no jonger yiclds significant numbers of
previoudy unchserved species.

The dnventory of insects need not account Tor all
species since {1 may be possible 0 find previvusy
untabuluted species for years alter the heglaning of the
study. Insect surveys should provide information on
impontant species such as discase vectors, pests, and
pollinating Insects. Interpretation of insect data should
include whether or not populations could he altered,
with adverst conscquences 10 snimals, vegetution, or
humans, by construction or aperation of the station.

Piotection of terrestrigl systenm js usually adequate
when it can be showm that (1) habitat losses or
alterations are insignificant to populations of important
species in the regional or focal context, (2) chencal
cmissions from the station are sufficiently small to
permit reasonable assurance that no adverse efflect will
occur, snd (3) no mechanism exists for causing usvin-
‘tended destruction of organisms, or its occurrence s
infrequent enough to give reasonable assurance that
whole populations will not be adversely affected.

Environmental protection should be achieved by
“control of common sources of environmental effects.
These include soil crosion, siltation, use uf herbicides,
dust and ‘noise during construction, and others.
Biological consequences can usually be prevented or
reduced to acceptable levels through proper manage-
ment.

*U.S. Department of Agricultore 1.VI] System should be used.

If cooling towers are being considered, the mineral
content of  the cooling water sapply  should e
determined in the btaseline studies. An estimute should
be made of the amounts and  dispersion of salts
expevted to be deposited  from  the towers. The
estinmte should te based an cooling water quality.,
munulasturer’s specifications tor drift release from the
towers, concentration factors, and prevailing metearo-
Jugical conditions at the site. Meteorological dispersion
models are uselul 1o obtain estimates of dritt deposition,
Estimated deilt deposition from cooling towers iy be
plotted on a base map or graph centered on the towers
and showing sopleths ol salt deposition. The maps
should have a vadius sutficient to show the points at
which the amounts of drift from the tower tall within
the normal range of annual vatiation of background
deposition from other sources. They should also show
the vegetation types that occur in the diitt field.

Recomnaissance and imapection of biota in the drift
field before and after cooling tower aperation iy a nieans
weommended vt detection of possible adverse effects
of drift. The baseline inspection should be carred out by
specialists in biology working systematically from check-
lists of possible gdverse effecty In the community,
Scasonal acrial and ground-level photographs in color or
inf.ared false color of permanent vegetation plots are
often wseful aids. Quantitative chemical analysis of
plants, animals, and solls are needed If chemical deposits
are expected to exceed toxic or injusious thresholds.
Population monitoring of selected species could also be
needed in such cases.

The wssessment of cooling lakes should include a
detailed consideration of the effects of Lind diversion on

Jocal, regional, and State agricultural production, forest

praduction, ot recreational uses. The assessiment should
include both sdverse and beneficial aspects of cooling
lake construction, Where a cooling lake is proposed, the
baseline studics should Include a preliminary assessment
of the potential Tur reclamation of the lake bottom for
ugricultural, ecological, or furestry use aficr decomnis.
sioning. It Is pot necessary, however, to prejudge future
use of the lake site 1t is sufficient 1o establish whether
the option exists to reclatm the site for uther productive
uses or whether the creation of the luke constitutes un
irretrievable change in land use.

The assessincnt should also include a repurt of the
number of hectares of the lake site that will remuin
undisturbed during construction, the number of hectares
and vegetation that will be disturbed, the source of
“borrow™ material for dike construction, and the man-
agement of topsoil removed during construction. Use of
topsoil stripped from the lake bottom for vepetative
stabilizatlon of dikes and for ultimate replacement on
the lake bottom for rehabititation should be considesed.
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A Discussiein of  sbtls showdd inglude soociation
names, capability - classes.® and percentage of sile
wvaetage by cach astocistion. When nomrews sssoca.
tions of minos extent i'e prasent. 11 5 scceplable W
account for 10 1o 159 of the 1ota) area in 3 miwells
neous category, except for aseas of wiigue value,
Detaited consideration of seds and ther production
potential is necessary for sites lucated in areas that are
especially productive of agricultural ur forestry prod-
T E

4. Biological monnanng programs shoshd be ininally
devised to be screening proceduwies 1o datest ue desie
able effects. If adverse bivlogical effects are detected,
detaled quantitative biotoead and eculugeal analyses
may be sequited to detemine caes and 1o dovig
remedies. W oadverse effects are not detected, yuanti.
tative studies are not aceded.

The species inventory of the site should inchude
important habitats and normal scasenal vatiations, Lo
cally prominent o1 impuortant vascular plants, mammals,
blrds, reptiles, amphibians, insects. and other plants and
antimals should be included. The inventory shoeuld be
reasonably complete but may be terminated when addi-
tiona! field effurt no longer yields significant numbers of
previousiy unobszrved species.

The inventory of insects need not account for all
species since it may be possible o {i1ad previously
untabulated species for years after the beginning of the
study, Insect surveys should provide information on
important species such as disease vectors, pests. and
pollinating insects, Interpretation of inscet data should
include whethet or not populations could be altesed,
with adverse consequences to unimals, vegetation, of
humans, by construction or operation of the station.

Protection of terrestrial systems is uvsually udeguate
when it can be shown that (1) habitat losses or
alterations are insignificant to populations of important
species in the regional or local context, (2) chemical
emissions from the station are sufficiently small to
permit reasonable assurance that no adverse effe.t will
oceur, and {3) no mechanism exists for causing u-in-
-tended destruction of organisms, or its otcurrence is
infrequent enough to give reasonable assurance that
whole populations will not be adversely affected.

Environmental protection should be achieved by
control of common sources of environmental effects.
These include soil erosion, siltation. us: of herbicides,
dust and noiss during construction, and others.
Biological consequences can usually be prevented or
reduced to acceptable levels through proper manage-
ment.

*U.5. Department of Agricuiture 1-VIII System shoukd be used.

I ysosiing towers ave beitg cotsadied, g mamre
sontent of the cooling waits wuppdy should ix
derermgned in the Paelne $udies Ao euluruie shoudd
be made of che wmieni wnd dngeraan ol salis
expecied 1o be depuniled frumy he tewenn The
estimate should ke based on coobng waler guaity .
manufsrturet’s sppaficaions o deilt celease Yoo
towers. concentration {3ctors. aad provadiog meleors
logica} conditons at the ate, Meteotulogwal dopemon
modely ase wacful Lo eblzin estrmatee of drdt depeition.
Frtlnmted dndt deposttion fom cooling towtin may I
Ploticd vn a2 baw map o giaph Ceatored vn e tewens
and showing bopietts of salt depaston. The maps
should have a sadins sufficwnt o show the ponts a
which (w siounis vi gt frem the tomer tall withan
the esrmal ramge of ancaal vesadgon of hahgraod
depusition Treay ofber swiiees, They shouwld abw show
the vegetation types that suone i the dauft fighl

Reconnzissance and mspodism of binta 1o the sl
field befure sad alter coahing tower vperation 1 3 nans
revomuended Yor deievtion of possehle advenwe effects
of dnfr. The baseline imspectien should v carred vt by
spevialiatg in bunogy working systematically foum check.
lists of ponahle sibverse effects in the comprsmts,
Sessonad aetial and ground-fevel photogaphs in color of
infrared false cdor of permanent vegelation plots ane
often wseful aids  Quaniitatne chenuca! analyas of
plants, antmals, and swils are meeded I chemical deposits
aie expected to exceed toxic of inpurnious theesholds.
Population monitoring of sdected spooies could also be
needed in such cases.

The assessmwent of cowling lukes should inddode a
detsiled considerstion af the elfects of tand divermon on
hwal. regional. and State agicultusal production. forest
production, of recteational wes. The aseament should
include buth adverse and bencftcial sspects of cooling
lake construction, Where a cooling lake (s proposed, the
baseling studies should include a preliménary assessment
of the potential for teclamation of the lake hottom for
agricultural, ecological, or forestry use after decomimis
sioning. [t is nat necessary, however, (o prejudge {uture
wse of the lake site 1t is sufficient to establish whether
the oplion exists to reclaim the site for uther productive
uses or whether the creation of the lake constitutes #n
itrestievable change in tand use.

The assessment should also include a report of the
number of hectares of the lake site that will remain
undistuthed during construction, the number of hectares
and vegetation that wifl be disturbed, the source of
“porrow” material for dike construction, and the man-
agement of topsoil remaved during construction. Use of
topsoil stripped from the lake bottom for vegrtative
stabilization of dikes and for ultimate replacement on
the lake bottom for rehabilitation should be considered..
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When a proposed lake is to be built on substrstes
having a potential for affecting water quality, chemical
- analyses of the substrates should be perfurmed. The
clements to be measured depend on the nature of the
substrate. If the substeate is formerly fertilized farmiand,
analysis for elements common to chemical fertilizers is
nceded. If the substrate is land of some special history,
such as strip-mine land, appropriate chemical assessment
of the water-soluble and exchange: Jle compunents of
the substrate should be made to obtain an estimate of
chemical fnput to the lake. Special attention is given
those ¢lements that could reach toxic concentrations in
water, accumulate to toxic levels in food =<bs. or affect
the pH of the lake., The chemical analyses should be
performed on appropriate chemical extracts of the soil
malerial. The characterization of il material shouid

also include determingtion of exchang: capacity, organic

matter, pH, and textural class.

When a reservoir is proposed, the basehine siudies
should i lude reasonable predictions of the nunioer of
birds (especially waterfowl) cxpected to use the lake on
an annual basis, their expected residence titne, the
expected Impact on farmlands, and all other impacts
either on the birds themselves ur on the surrounding ares
due 1o their presence. The estimates should be the best
obtainable based_on known flyways, estimates of farm
acreages nearby, literature, or Jocal evidence of bird
utilization of other rescrvoirs under stmilat conditions.

If significant numbers of waterfowl are expected ta
congregate at the lake for app eclable perfods of time, a
monitoring program should be started when the lake has
been filled The program should determine the number
of waterfowl, the extent of crop damage in hectages, the
“value of crop lost on an annual basis duc to bird feeding,
and the numbers of dead or obviously diseased birds.

5. When adverse effects of construction ot operation
can be reasonably inferred from information obtained
during the baseline phase, quantitative studies that can
be compared with later studies during construction or
operational phases should be initlated. Such studies
could include measurements of population densities of

-endangered species or chemical measurements of soils
and blota within the potential drift fleld of a cooling
tower, for example.

The preferred method of biological protection on
“many construction sites is direct control of potentially
injufous work practice, Systematic inspection during
construction at the site along transmission corridors and
in adjacent areas should be used to detect injurious or
unauthorized activities. Examples of items that may be
checked are:

a. Traffic Control — Vehicles should be confined to
authorized roadways and stream crossings.

b. Dust Contred - Dust should be controlied by
watering, graveling. or paving Aress subjest to wind
crosion should be controlied by mulching o1 seeding

¢. Avite Contred - Noise should be monitored st site
buundusies.

d. Smoke Control - Open slash buraing of plant

C material should be conducted in accordance with loca!

and State regulations.

-¢. Chendeal and  Solid Waste Control - Cement.
chemicals, fuels, samary wastes. lubricanis, bitumens,
flushing solutivns, or othetr putentally hazardows
materials should be valvaged or discharged ssfely in
accordance with existing regulations. Spills should be
cleuned up befote they become a hazard

{. Soil Erusipn and Sedimen: Coaprof ~ Esosion
should be conticlled by piped drainage, diversion dikes.
NMumes. sediment control structures, gound coven, o
other appropriste means.

g. Dewarering - Dewstenng should be confined 10
the area needed for construction; test wells or pre-
existing wells should be monitored Tor changes w the
waler table.

If, after analysis of the inventory of species and
considecation of potential effects of the nuckear power
station, a couclusion is wartanted that there will be no
adverse impact on biota, there may be oo need to canry
out biological monitoring mograms at the censtruction
and operational stages and, correspondiegly, these may
be no need to wmitlate such programs dusing the basthine
stage.

Special studics could be nevessary if adverse effects
on hiota are detected and there is no obvious explana
tion ot remedy for the effect. In the useal case, however,
if habitat loss or alteration, Jhemical emissions, or direct
destruction of organisms do not constitute a threat o a
population of an important species, the effect need not
be studied further even though it i3 important in an
ecological sense.

D. IMPLEMENTATION

The purpose of this section is to provide information
to applicants regarding the NRC staff’s plans for using
this regulatory guide.

This guide reflects current NRC suaff practice. There
fore, except in those cases in which the applicant
proposes an acceptable alternative methud for com-
plying with specified portions of the Commission’s
regulations, the method described herein is being and
will continue to be used in the evaluation of submitials
for operating license or construction permit applications
until this guide is revised as a result of suggestions from
the public or additional staff review,
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