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SECTION I. B

' INTRODUCTION AND ENVIRONMENTAL SUMMARY .

. CAi Drganlzatlon<ﬁkd Tntentlxﬁ of Repart

The purpose of ¥his report is to present and prioritize the
majog}:nviranmgntal s ated with the further development
o ,

cia
Yar energy as a|source of process heat in the industrial and

sues assocC

of s

.agricultural. sectorsy Agricultural and industrial heatlng repre-=

sents the specific apglicatlon of a variety of Federally-funded

solqr tgchnqiégies.r‘T@ provide' a backér@ﬁnd for ﬁhis environ-
ncepts and technologies of solar .

Zmentél analysis, the|basic
p tenti

co
,”racess heating afe tevie ed. The potential effects of these

,,,,, energy on the

11 rangé of env1rgnméntal

fu
concerns (e.g., alr and water qu ty, biosystems, safety, - F

T

soc1al/1nst1tutlaﬁal structurés), are then dlSEussed in té:ms af 7

i

cht;lbute to some environmental prablems common to construétlaﬁ
prajects and energy- praduclnq technelag;es (e.g., cDﬂstructlcn »
noise, ;hermal alscharge to the air and water), Gnly tHose impacts

'unlque to the salﬂ;{gazilan of the teahnalagy will be d;saua;ed in

- and/ar alleviate sge;;f;s env1fonmental and Safety prablems_

;

B. | Salient Environmentdl and ggfety Issues

k-

'!\ Since many of the solar process heatlng concepts ﬁugéed by

the Energy Research and Déveleméﬁt Administration (ERDA)
are still lafgely in the developmental phase, the potentlal
E— | .

Sectién Iv.

* For a discussion of NEPA documents, see

Rt
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vir cnmental issues presented he e and in SEGtth ITI of hi
[=]

report are based essentially on a review of technical subsystems
‘ ion

stuglés and extrapala;;an of similar‘gituatiéns._ The completi

i
in the near future of the ERDA design experiments in this area,

.as Wéli as prgjects using similar solar sy,tem cgmpanents to pr@ ide

-1mpacts @f agricultural and industrial pfocess heathg via Solégff

energy use. - .’ ) R . = R

. l. Land Requirements

The 1ndustrlal and agr;cult ural use of salaf§5ﬂéfqy for
n

nsive propasltlan and as’ such

\m

process heating can be a land int
raises questians‘af disglacement of alternaﬁ;ve land uses, the
destructl@n or modification of ‘natural habltats, and the desira-
blllty in terms Df esthetics- or cammun&ty land use plans of

-commlttlng a sizeable piece of land tdfsalar energy GOllEStiDng‘

In 'small-scale applications of salar/energy, collector systems
can be located atop axlstlng bu;ld;nqs or on rural property of
marginal “value. H@wever,-la rge-s fale operations are likely

to require’ as much as one hundred ‘acres and may have a signifi-

cant impact oh land use. In ag zlcultural appllcatlans this may
mean the conversion of crop arigraglng_lana or the clearing of

land areas not vet in!ﬁge aﬂa-pagsibly of little Dther agricultural
value. Due to the ;erv;cps available at central fDDd and grain

processing siteg-7(&.q., traﬁépaftatlon) and of. some commercial

value may be u Ed Industrial appllcatlans may involve the dis-

inﬁ in DL adjacent to new, industrial parks or -
[
plant sites. Large- scale SDldr*bBSéﬂ:Q:DG%SS heating is urilikely

Vplacgméntiaf 1e

to occur at sites whlch are alreaﬁy subgtantially developed and
industrialized,, be& ause of tha hlqh cost of land acguisition at

such sites. vt - oo : .
# s ) KE . '

A9



in addition, deployment of large-scale process heat systems

would potentially result in the clearing of naturalrvegetati@n

P

and the possible paving of large tracts of undeveloped or agrl—
cultural land. Unigque or significant habitats may be destf@yéd

if various Pctentiéi sites aré not carefully evaluated before con-
struction. 1In general, the compatibility of golar-based process
heating with local and regional land use plansg will have fo be
assessed, as weli as the ralative economiés of  foregoing com-
mercial properties or agriculturally productive land use for

the increased availability of solar-based energy. Zoning issues
may present iﬁ%titutional barriers in thls regard The social

gbe weighed agalnst the desirability of u51ng a relatively nén*
polluting energy producing technology. -

\2.  Glare and Misdirected Light

a1

.Misdirected reflected solar radiation from heliostats or*-
collectors can be a significant safety hazard in certain appli-
',cétigns of solar energy to process héating, For non-focusing
collectors-(flat plates evacuated tubes, or solar ponds) the
pr@biem is relatively minor and easily controlled. Glare can
distract vehicle drivers and/or be a nuisance to local resi- . .
- dents or workers. These problems can be avoided through site

ec

tion and use and, where needed, the construction of barriers.

For focus llec tot or set of

U‘I

ing systems a misalignéd co
collectors concentrating and K focusing solar radiation can pro-.
duce a significant hazard. This misdifé§téd radiation can
potentially cause burns and serious alare problems witlh pos-
sible eye damace and glare pro blemz¢\§1ant personnel may pe \

fequifeﬁ to wear protective goagles. This probléﬁ could be
d

al popula-
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at ‘rest" or "face down" position N

1 n
for the collectors may alleviate some potential dangers re- .
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sulting from ﬁisd;;eétéd solar radiation. Finally, both
e

1
rrestrial and owerhead "exclusion areas" and protective

barriers could prevent potential receptors from being subjected

I

to:the hazards of this phenomenon.

- 3. Produck Contamination : . . » i

- : —
Solar heating systems utili ze-a varlety of chemical materials®
for energy storage and transfer 1nclud1nq eutectic salts, petroleum
oils, and working fluid additives (e.g., ethvlene glyé@l, chromates)
which can potentially damage products or contaminate .food materials
. treated with solar-based heat. In addition, the physical and éhemis
cal conditions within the solar system will be conducive to the

g
growth of baétéria and fungi which might damage the commodity being,

heated.

r

' Y =

~ Contamination of products can have adyerse economic impacts on

the pzoducer and consumer. In the case of foo
"may be exposed to ‘health hazards. (\The possi ibility of cqugdlty

contamination can be reduced in a number of ways including the

m

goods., the consumer

m
,z’

continuous monitoring of products and heat streams for contami-=-
nation, the use of indirect heating meﬁh@ds which rsalate the com-
modities from potential antdm;nantg,:and the selective use of
storage and work, flui i&s

m
3L

which prevent contamination. ,
i g ; K . !
bosal of System Wasteés

a

solutions, will be used in certain
he accidental or emergency release
e local environment could result in
lution and safetyv hazards Fron the
B resents one of ®he greatest hazards
N :
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Fome Qf.the substances '‘contained in these fluids" a:e highly
ex

£ ammable, especially when posed to the atmosphere. Many
of the liquid wcrking £luids used in solar heating S}stems
degrade or Betériératéhwith use: For this réascnf these
fluids have to be perladlaally flushed and replaced. %hé -
releas g these materlals into local water bodies Qé'ld

ntially hagﬁful effects on aquatic life, °

have poten

. ;
Proper system control and maintenance should control

Selattlan of the least ﬁlammable and taxlc

control pDSSlble 1mpazts of bath accidental and lntentlgnal
ry
to retain the more potent fluids in recegtazles fbr subsequent

fluiﬁ release. For certain materials 1t will be necess

Qhemlcal treatment, or 1ﬁClﬂEf§Ean. ‘Many of the potential in-
dustrial. and agricultural solar Eﬁergy users will have onsite
equipment and/or experiencé in handllng,and treating chemical

wastes. '

ne gy

b
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AGRICULTURAL AND INDUSTRIAL : ROCESS HEATING

e ]

A.  solar Energy Applications

1. Background . k
Forty percentﬁgf total national energy consumption is
related to the industrial sector. As shown in Table II-1, izﬂi

pg;ient of this is attributed to manufacturlng and the fEi,L”

‘LEI

1175 percent to agriculture, mining, gnd SQIVlEE industties.
The pr;mary enexr§y’ sﬂu{ e used by industry is natural gas
followed by electricity and then oil. 1In 1972, coal prDV1ded
only 15 percent of tﬁe total energy purchased by 1ndustry. Thé
combined supply of oil and gas aCQEuntéﬂ for over half of the
total demand./” : -

‘Df the energy purchased by industry, about 75 ﬁéféent

heating. 1In addltlan; a slgnlflcant portion of the ES‘Per:ent
attributed to electricity use coudld be functionally replaced

by steam-powered turbine drive.Z2/ )

. Historiéallf, solar heating has been emplayed in U.S.

industry. Primarily in passive applications, it has[been used

directly to dry food products and raw materials and to evap=
orate lJiquids. It also is applled iﬁ ~greenhouses to ilncrease

agricultural pfodqctlani

RDA solar research program is
g

gy in U.S., industry by develop=

Y
. - |
— — _ P
* Dafarences are listed 1in the Reference Section at the end of
the report 3



N TABLE 1-1 .
DISTRIBUTION OF ENERGY cansump’rlon BY SECTQR 1971

: g ‘  PURCHASEDFUELS
PURCHASED FUELS PLUS ELECTRICITYE/
—— " 102w’  PERCENTAGE __ 1012 Bty PERCBNTAGE
ousshold/Commercial 14,281 20.7 17,441 - 30.6
anspaortation # 16,971 24.6 16,989 298
dustrial . . - 20,294 24 -+ 22,623 39.7
Manufacturing - (14,329) (20.8) (16,085), (27.9)
Non-Manufacturing (5,965) =~ (8.6) 6538) . - (11.7)
ectrical Generation . 17,443 _ 253 v -
DTAL' 68989 1000 67088 1000

1

! Purchased alectricity valued at its thermal equivalence of 3412 Btu/kWh.

mraﬁmaﬁtsl Analyss Inc., prapared fnr the Councll on Enwronmgntal Dushfy,
aver’nbar 19741/

+ -+
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2. JIndustrial Eneréy ﬁeqﬁirements. , s

Industrlal use'-of energy‘far direct or

‘heat occurs: 1n a dlver51ty Gf appllcathns. Required tempéra=

i'gi‘:tﬂu‘:‘es range ffgm close to ambient for .low- pressure distillations

sto. above BDDD F (#47°C) <Far ref%actory kllﬂS.e The energy Ssg¢

selectéd for a given industrial use must ‘satisfy both the SpéCLflE

temgerature requlrement and spec1flc performance criterii. For
some pra:essés ﬂlfect heatlng must be clean and free zf pollu- .
"tants (eigi, processés for heating tegtlles, bak goods, and~

. - f s 3 f om o
certain metals). Often pfec1se température control (variability
and accuracy) is required. For most heating pracesse' éépéndability!
is an 1mportant fact@r, partlcularly in continuous prdcessing.

An@ther factor affectlng the seléctl@ﬂ of an industrial energy

source 1is the problem ofﬁ

\ﬂw

Standarés. This consideratlan 1mstes IEStIlCtlDDS on the cho
of fuels not only from the varying requgrement§ of different
but also from the variable environmental
} . In short}, the ideal

industrial processes,

conditions for each geographical location.
industrial energy source is not only econontical,
debendable, *tlean,

"~

but is alsgo

. E

apd easy to control.
In light of these fact&%g§th8§%§afe certain characterlstl
which industrial msers should find desirable.
both

of salar ene qy

The prlmafy attribute of solar energy 'is its cleanliness,

in (;'f“)ﬂVEYlI"lf
%

Solar energy also

resi dualz'fei* should
te

ransformed to process s

drawback Df‘
For
rap;d response’ backup
v part of the solfar 5ys
S . 14

( .

Applications s . S

o
i
Wl
[
L
=

- As a heat Fource to be bv industry, solar radiation

s B 4 _ -
sulted ko oporatlems requiring flow tgmperature heat

ce

treating residuals to meet environmental

tem. .

Aruitoxt provided by Eic:
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of low temperature heat. InterTechnology Corporation, under  .°
contract with ERDA, has estimated. that, inclfding the pre- _ 5
heating of materials doing ﬁé higﬁe; #emperatures, ‘abou't 25 ‘

percent Ef all industrial process heat is supplied below E%EGE

v (100°c) and 40 percent beléw 35@??‘(,7*GC). %{ FrequEﬁtly, tHbs

1oa§;émpérature Héat‘f%ninefficignt1§'prqvided by combustion of
fuels-capable of‘@réviéihg higher.temperature heat. '
e - [ ) = 4 -

“ Splar energy can be used to meet these energy needs through
ration of hot water, steam; and ‘hot gases for use in

essing operation.

Solar. energy will be of particular use in cases where

intermittent Sugﬁiy is-acceptable. At major facilities using-

;@n%inuous prés%ssing: a regular and dependabl€ energy supply
with

"

is a necessitysand stbrégé and/or backup supply is needed
any sola¥®system. However, when intermittency is acceptable,
as in-drying or the evaporatioﬁ of liquids, the economics of-

solar technologies 'will b%-gééatly improved .
- . 'S
X

o]

Rural or remote industriak-and agricult¢ral operations

e well-suited to sodar energy use. - For these op tions,

jot]
o
n

O
m

=

r
nsmission® costs associated with-all other convéntio
e ec-

[
I~

ion
’lim’ﬁéﬁéd;éna:thé land needed for:co

a
,,,,,, 1 1
tion is mora{aikelé to be available. As wWith other solar C
* thermal (héétipréduciﬂq) tééhﬂﬁloqiés léia&iéﬁs with high iévelg;
. Qﬁ insoldtion such as the south and’ west' are going to. be most

favorable.

-

L

Inﬁlljgtflf}‘:’: Wl—ll(f}} ;-ifjf)éar [ ha\lf:i‘ 51,,qﬂiflf:arlt_ ptjtéﬂtlaj_ E(,f
] . - -
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1
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a nlafr§harmal gnergy: include

|

ninera

At
w
m

=), food (using larce quantities o®% hot water), tobacco

X

s =

(drying and dehvydrating tobacco with
! B

s

Ao



a
]

petroleum refining (prehé

ating
s =1 -

sphalt pavinag mixtures (hot ailr for drying), ;leather tanning

17 L
7 . # '
C ~reto blpcks,

o

=

range of

-
"

‘ encrgy in U.S.
L £ ’ ) ré
indu: ’ @
Lo § - .

i & this thormal encrgy either
or incirectly to, the heating of products or commoditles
2 zmolar omd - Yncident solar
lation and convert Jy wh ?@glé then
J
£o heat 0 oworking ol d is—ransported to

gqroatly,  Many com=
: Yy

Looand o subiesstpms ooy intor

increabhloe and can e owoooed

., b oseostien w1 lhogLve oo

(€)
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FIGURE -1

"SOLAR
RADIATION

AUXILIARY S _
HEAT SOURCE E? memm—

TOEESyr

!

! B

!

CSTORAGE T .| PROCESSING SYSTEM

— - - TRANSPORT

i B
| 23

The system operates as follows. Solar radiation is absorbed by a collector and removed by a heat transfer (transport)
medium to storage. Heat is removed from storage and distributed to the process by a heat transfer medium {may or
may not be same mddium flowing through the collector). Circulation throughout the system is by pumps, blowers, or”
other heat tfansfer medium moving devices. An auxiliary energy system is available both to supplement the output
supplied by the solar system and to provide for the total energy demand should the solar system become inoperable.
Manual or automatic controls maintain and monitor system operation. :
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2. Sglar Collectors <

and translucent structures are

generating working fluid temperatures

top

arched over the water haq.

roduces. heas

wakter badg

advantagese of combining direct

structure,

heat transfer

heating.

and Translucent Structures

low cost s
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ively heats, warms, and/or drie

¥y
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It
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cannot be used immediately is

T

normally througt

=y
+
I
)
[

the circulation o

ies ranging from small

1
The materials used and exact.configurations va‘y greatly

)
angle-usually within 10 degrees of the latitude at whiah “the

the absorption plate's emittance of longwave thermal radiation,
thus enablinag the plate to retain more heat and reach higher
Lo pma
]

emporatur

e,

O
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ecbtor is around 200°9F

. Glass solar collectors

ally of tubyldr

tion and employ an chamber to

due to congection and conduct] Thmy are

lasses
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to achieve higher cfficiencies than flat plqtg
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and are especially useful for highér temperature [
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k’h‘.
"
M,

determinants. In. addition, a diffuse reflecting surface used as
t

I I
a backplate can be added to in ion inter-

cepted bf the absorber tubing. . [ ' !

e

"Focusing u7it5 typically employ one of two basic config-
r a olice trough and the circular
dish. The cylindrical unit employs a parabolic-shaped reflecting

surface (usually a polished metal such as aluminum) which fo-

lirect solar radiation onteo a linear absorber pipe (lo-

o =..\%//{

ERIC | !
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- TABLE [1-2 ,
FACTORS INFLUENCING ENERGY svsty»t%lcE

. “f%/ to meet Hesign and operating specifications.

apital cost. o

Dperating costs, - .* "

Fuel'posts and availability. = - - |

Dependability. - T Lol \

Simplicity of operation.

Availability of equipment. . !

General industry experience with equipment in the particular application..

Purchaser’s experience with equipment, :

10. Adequacy and accuracy of performance data.

1%‘ Experience with vendor. \

12. Limiting vendors to reduce spare part‘inventrjry!

13. Potential secondary benefits—noiseflevel, iggproved product qualities, -
_environmental impact, safety. ) :

14, Degree of c;gmpany energy consciousness.
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a. Hot Water Projects

s a part of the ERDA pr c% ram for industrial solar
A ' >
e i

A
h&éting, the agency funded five research and design @é%ject:
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’ L] Uranlum Mill -~ In dem 0ﬁ5trat1@n project now under

a

L . . 0 f

way in New Mexico, a shallow solar pond built in ‘the
id used for hot water gener

an
F heated to 114°F (46°C) is produced and
i1

Vo

. o Lumber Drying --

I
- air will be used to dry hardwood lumber in a conven

lumber kiln. A flat plate collecto:
0
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which processes over 6,000 pounds (2,724 kg) p
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e
using variable temperatures in a 4-stage dryi
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s or grocery products

“d. A Agze Example of Integxated Solar Heating and

- Aqqzeqate Drylnq in thﬁ Asphalt-

rva tlDﬂ

With careful design solar heating can become an ir
I - ' r
part of a process rath®f than an add-on heat source
axample will identify specific poin

I
. . 4 i _ . .
dustrial process (that of aggregat® drying) where s

In the existing mixing- qqqr?q te drying ngLPﬁa {(Pigure
»ta

the major energyv cor ary Biln, in which water is

input of 120 million Btu

3
H
e
T
I~
—
e
W
E.
r+
.,
oy
-
w
r
U

1 1
‘ peak production rate of 500 tons (453 metric tons) per hour.
X }

‘ therefore is compatible with solar energy systems. 1In addition,
in energy conservation measures, such as using flue-gas
(normally waste heat) to heat the dust, can be applied to the

proc“gs,;‘Fiqure TT-3 illustrates the drying process with the
323_
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F[GURE II-Z

ol " PRESENT CONFIGURATION OF ASPHALT PLANT

f.

FRONT-END LOADER

N _ R o [ Air 63°F (17°C)
% ~FEED BINS  1=Coee=ToR BELT == ROTARY KILN

NVEYOR ¢ g~ FUEL
63°F (17°C) . } —

DRIED AGGREGATE
_ i TO ASPHALT MIXER._
_ T . - 350°F (176°C). -
o : ‘ L EXHAUST
/ _ * 350°F (176°C)

i L9~ BAGHOUSE .
" EXHAUST FAN |

==

Source: Iﬁtaﬁéchnulagy Cari) Survey of App cations of Solar Thermal Energy to ™~

9/ v
Iﬁdustnal Process Heat. o
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AP ( S FIGURE JI-3- -
_ -+ “ENERGY-CONSERVING PESIGN WITH SDLAR HEAT
 STORAGE |
. HEAPS | - -
FRONT-END o .
~ LOADER . )
EED BINS [ ROCK —_
. FEED BINS r— ==+ PREHEAT KILN e = |V =
L i — -.
7 B ] *
ETFEED . ] — " 1
WET FEED , .
MATERIALS AT ————|  DUST it i :
AMBIENT =-1iﬁﬁ PREHEAT KILN == a-f:‘gg EK STEAM AT 212°F :
TEMPERATURES i I " ’(105%' AT 212
; ——rrre e SAND —! f R
¢~ —|* PREHEAT KILN | =/{Ne ey -
S WATE e * : ' ! . WATER/AGGREGATE
S o BT DRAIN | ’ ~— MIXTURE AT 212°F
» D — | (100°C)
\E’

1 .VAPORIZER

1

]

]

|

' 4

. ) , } - ] ] ]

DRY AGGREGATE ' , \ V

I’“A(To%lzc?: . TO HOT STACK GASES
s FUEL OR SOLAR HEAT

— PE’?:EE%R - DRY AGGREGATE AT 350°F
- (176°C) (
STACK GASES —)F 4 KFUEL OR SOLAR HEAT
AT 350°F ' —
(176°C) l 'ECOMEUSTIDN AIR AT 325°F (163°C)
STEAM |~ \
FROM
VAPORIZER y | .
HEAT EYHALIST CASES
- EXCHANGER N AT 1mQF (Saﬂc)
R
‘DRAIN 1 COMBUSTION AIR AT
AMBIENT

‘TEMPERATURES

Source: Intertechnology Corp., Survey of Applications of Solar Thermal Energy to
Industrial Process Heat. 3
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ncopporation of energy conservation measures and flat ,la,

c e ")t
vaporize water’A The drylng pracess has been isolated so drying
‘ 2129 (100 Ocy. The dried agq:eqate is then preheated

ﬂ

ctors operating at approximately 212°F (100

O

Ztc the 350 F ;7552) réqulzeﬂ for the aéphalt mixing pr@cess.

Water vapor from thﬁ drler is Eﬂﬂééﬁséé'éﬂ the incoming wet

+  aggregate. The condensate is drained from the already saturated .

e
aggregate, thereby preheating the aggregaﬁe; some is sent to the

heat exchanger for preheating the incamfﬁg c@mbustisn)alr. Inter-
Technology Corporation estimates that the combination of sola

energy use and energy conservation measures can result in a heat

input savings of 58 million Btd7/hr in this partlcular aggregat%‘

9/ , ' N

drying process, . : X

i - 2. Agricultural Applications

Applications of solar energy to agricultural acﬁivitigg

include the heating of nhouses and animai shelters and

Q
m

the drying and curing of g

“"E
\F-‘

-ain, forage, and various crops.

- In many of the solar applications in agriculture, direct
use of s@larlenergy already plays an important role. Never-
theless, a significant am@uﬁt-of fossil fuel presently goes
into the low temperature heating and dryinggapérations just
‘because of the convenience, historical economics, and degéﬂda—
bility of fueléfif;a 6Pérati0ﬁ5i Work in -the agricultural
area is therefore focused on optimizing the éffectivéness of
passive solar heating applications and the increased use of
solar heat through more elaborate c@llectiéﬂ/starage/géntfé1

solar systems.

i

The use of solar energy in the agricultural sector is

i

particularly desirable as th~ drying and heating requirements
best suited to solar use ar. .aow being met with liquid petro-

leum (LP) gas and to some extent natural gas which are both at

a premium. LP gas is used on farms for a number of purposes,

I
[
o)

J

[

-

k]



includlngAfuel for m@tgrs, fgr drying crags, and far braaﬂ’%
n=

pcultry and llvestcck In 1971, 46 percent was used for non-
10/ .

motor purposesi Decréasing demand for LP gas for motor use

as. crap aryihg, tobacco curing, and space heatlng @fjbrgller,

/g o hguaés and young 1ivestock housing. The same azéas are now being

explored for increased solar energy use. . T

<" " a. Greenhduses

A conventi Qn,l g:féﬁhaus by its nature, is a direct

‘m

application of solar. énergy. However, the effectiveness &f

a greenhouse can be increased by redesign and the use of speﬁi
cific absorption surfaces, ‘thermal storage, and flat plate
collectors. Redesign of the greenhouse in these ways can e
reduce the need for nighttime fuel-fired heating. The green-
‘house can also be coupled with a residence alléwing intégras
tion of the eﬁérgy systém fg: béthffacilities<aﬁd providing

co

t reduction gppcrtunities. In addition to. heatin ng, solar-=
e

]
ased absarptlan cooling is beéeing evaluated by several ERDAE

?U‘

unded investigators for 1t5 applicability to greenhou uses or

‘ﬂ Hhh

ombined greenhcuse/rufal residences. The components_of
greenhouse solar systems include -a variety of devices (in-
sulators, absorbing surfaces, heat storage, and flat plate

‘ collect@rs, and for cooling, a variety of small-scale concen-

b. Animal Shelters

Housing and cooling of animal shelters is generally
analogous to home heating and cooling applications with, in
some cdses, éreatér tolerance for high or low temperature ex-
cursions. Systems cﬁrEEﬁtly being designed or demonstrated

include shelters for dairy cows, chickens, and swine. Most




o [

e designs incorporate flat plate collection, storage, and
integrated use of solar energy in waste treatment. Poultry
shelter application§ by W. H. Brown of Missiésippi State .

University and B. Horsfiélﬁ of the University of califarniaf—zw:

incorporate manure dryingkaofjusa as feed or fertilizer) with.

.. .. _space heating. 11/ - R -/ S

P o c. Drying and Curing o

. . ;_, *_ i ) . I 3 ) N . " “i; K
B Cot Thé thlrd mdjor appl;cat;gn of salar energy in agriculture

is in tHe drying and Gurlﬁg of gralns and crops. :Work is
‘now undérway to improve the appllcatlgn af solar energy to
crop drylng and curlﬂg. Fossil fuel use irr this area, paf
tlcularly corn drylng, has lncréaSéd rapidly because farmers
‘ have switched from harvestlng Torn gn the cob to the more | :;
ecanamlcal fleldashelllng method and are harvest;ng arlier
to reduce the uncertainty of lossges from field drled gra%p
- Also, shelled corn is more easily handled than ear corn and

the greatly reduced volume harvested saves labor and fuel.
Eg:g‘!

V

The Eanver51an to.field- shelllng technology =- combines

“

; and pl:ker -shellers -- H%45 been rapid.” From l?SD to l??E
Y 'field shelling in the Corn Belt increased from 15 to 77 per-
’ cent of corn acreage. Thé‘shiftghas occurred in other areas,

too -- 52 percgnt of U.S. corn acreage was harvested as shelled

107

grain in 1969
l 1 3 5 7 = =
Artifi:iaé dfying has increased accordingly. Abo,t& N
half of the :aﬁn was dfled on the farm in 1973 and arly all,

of this requlred LP gas. About 20 ﬁercent of the corn was

d%ied off the farm; about half of thlS required LP gas and
1o/

the remainder required mostly natural gas.
- = o 7
The solar techniques now’ under deve ent are keyed to

1o
dfyiﬂg corn and grain crops after harvesting.

3
L § : H
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SE

"shows the b351c system Layout.

‘the system s cost sp:e,d over several funcu.ovns.

In additianbié the large use of gas for drying corn,

rate amounts of LP gas are qséd‘in drying wheat, soybeans,

=
Q
I
ol
H

:iee,vgrain sorghum, and other small qrainéf and  for drying -

?éahuts-d ring.a two or thr%e-WEEk harvest period. LP gas

1&

is u extensively in curing tobacco. In 1973, tobacco used
app‘ imately 390 gallcns,(l 478 liters) of refined petroleum fuel
e

r acre of crop, much of which went into the curing of the tobac=
11/ :

Recently a team of résearchers at North Carollna State
University ﬂemanatrated a solar energy system for bulk cur;ng which
reduced the fuel demand by 37 percent compared to a conventional

includes heat absorption panels,

Eulk curing barn. The system

'alr ‘circdlation and heat stafsge in gravel. Solar heat is used

‘d;rectly in, the barn ané for, preheating furnace air. Figure II-4

11/

A
4

d.- Intagréteﬁ'égri:ultufal Systems’ - L
. Sinc j solar heatlng systems{gan perform a variety of
functions around a farm, it is expected.that commercial use
of solar heating systems will involve integration of sevéral
use%ﬁsuéhaas space heating for the house and the livestock ~
areas, water heating, grain. and forage drying, and g:eenhaﬁsé’

this way the total demand for tural gzs,and
d

I—'I\

heatingi
juced, and

3

llquid pet r@leum gas 1n rural areas can b ab atly r ¢

- 5 )
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Figure 1—_ .
Cross-sectidnal view of bulk curing/greenhouse system: (a) Solar energy used immediately during daytime to cure
tobacco, (b) Solar energy stored in gravel during daytime for night use, (c) Total structure used as a heat exchanger
for dehwdration during nighttime yellowing. . '
Source: Summary of FY 1975 Ressarch Programs for Use of Solar Energy in Livestock Shaltars, ER
Document, 1976.1T. o T o N
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, “SECTION III ,

ENVIRONMENTAL- AND SAFETY IMPACTS.

£

: A. intfédgg;ign : 7 _ L .
” ) . ' . - o
' Salar process heating ystems incorporate a number of g

sclar teéhncl gies, and thus the aEEDClatéd environmental and
safety 1mpacts 'will be of a dlverse nature. Esssntlally,
“the impacts- encountered w111 stem f£rbm the two baslc func—
’/tlans of solar céncéntrat;ng and flat plate systems . This
sectlan will examlﬁe these impacts, concentrating on the solar
pcrt_gn af the te:hn@l@gles Conventional impacts, suéh as
those stemm;ng fram auxlllary fossil fuel-fired boiler oper-
‘ations, will be only briefly addresged. -

kv

L

. B. Air nglity

s %
¥

Air guality impacté are expectéd to be minimal, ‘at least .

.
Tl -c

 insofar as the solar prtan of the tecﬁnclagy is concerned. : e
Alr quality effects wthh do result will sﬁem f:Dm the conveﬁtlan=
‘él and auxiliary equipment @S;Dc;ated p:;mar;ly Wlth bgckfug L
@peréti?n (i.e., conventional f@ssi; fgel;fifed'auxiliafy‘ !

S

boilers or heaters) . ' . : .

%

T ST OnkBite £%§Sll fuel- flred backup- unlts, ‘if used, will
Y- produce the usual combustion-~related emigsions such as particu-
lates, SQE, Nog; CO, and hydrocarbons. The impacts of these
emlssl?na will very with the Sizg and extent of use of the
}:zax:]a:;t_;lp*’JF its themselves, the type of fuel burned (oil or
natu al gas will ;rohably be the most common auxiliary fuels

ausé of the relatively high'costs associated with coal

irning on such a small intermittent scale), and the meteor--
logical conditions at the site. These impacts,-however, are

10t peculiar to the solar system, but are common to fossil

fuel-fired operations. . /
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C. Water Quality

1. Working Fluid Release

a. High Temperature Fluid%;
o ¢ L \

Individual process héatiﬁgféigtems may make use of-various, .
heat transfer fluids in assogiation with high ‘temperatufe opera-
tions and-thermal storage. Flu¥ds which are currently -being -con-

sidered for these applications and which are of concern environ-
mentally include hydrocrabon oils:- and various ‘eutectic or near-
eutettlc salt comblnatl . These fluids could be released to the

énVlf@nmént and affect local water guality as a result Qf lnte
tional system.flush;ng operations or accldegtal leakagei (Pérl@dlc

]

system flushing would be required in order to réplagerdagraded
fluids or to carry out maintenance.) : s
The release of these oils or salts could impact the en-
Virﬁjﬁéntein a gumber of ways. In térms of water quallty,
their release could cantamlnate lbcal water supplles, par-

tiqularly 1n rural areas where groundwater, ‘untreated, .is

‘used for drlnklng supply Ingestion of contaminated water

L]

would produce serious toxic effects.

-3 Of par%icular concern are the inérganic nitrates an -
nitrifes (the sodium and potassium salts). Small, repeated
ingested doses of nitrates deposited in drinking wgtgggsﬁpglies
may lead to weakness, general depression, headache, and mental

impairment. In’the digestivé tract of humans and animals, the

‘nitrates are reduced to nitrites\by some of the common intest-

; 12/

inal bacteria, particularly the cojli bacillus.

Ingested nitrites can cause a cell respiratory condition

kann as CyaﬁDSiS. Nitrate-nitrogen levels in water abov
ppm can precipitate this illness. The Public Health Serxfi

éé’ ends restriction of the daily intake of nitrites in“man

H
W

0.4 mg/kg body weighti Nitrites can lsa induce zerulétlng

to
blood stagnation which results in increased organism oxygen
L 12/ ‘ - '
hunger. . 7 !
. iy
J (
*32_‘ © \‘: w“ =~ - -
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Perhaps the modt serious effect of nitrite ingestion is
the formation of extremely potent carcinogens known as nitro- .

o

samines (formed via .the reaction of nitrites and amines either
in water or in the'Sody). A recent Chinese study has linked”
n HurMn province with ED%#

i
% .12y
v;rgnmental nitrites, nitrates, and nitrosamines.

' ’ A

the very high esophagus cancer rate

The EPA has. éstabli hed the maximum—acceptable Céﬁcentra—
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tion
supplies at lD mg/l whlle the ma§i?um acceptable cancént:atlan
of nitrite-nitrogen in raw water used fcr drlﬁﬁang water suppllégx

‘I"U;

.is 1.0 m%/l- (This level may not be acceptable because of
ﬁ%g%amlne formation 1mpllcat1§ns S

b

caﬁ%é also significantly impact!
ateé that g;l ‘should be "essen-

ince, in any_ amcunt,%?ll willy result in taste, Ddcr, and appear-=
ance hanges andiggy bé a p0551ble human health hazard.

P:Gper/ﬂhamlcal management Gf system flushlng operations ol
shauld prevent serious impacting of locgl water quality.
Certain of the spent flu;ds,"such as the Qils, may be suitablé
percent of deqraded oils may be reclalmed using presently
available techniques. ThESE reclamatlan processes, however,— "
may result in secondary environmental impacts.

Presently available. %nﬂuskrial chemical disposal methods
Sh@uld prove adequate to handle flushed flulﬂs which are not
reclaimable. This gr@ble? is further mlt;gated by the fact

that flushlng Qperatiéﬁs are e:

spected to occur infrequently.

Fluid léakage and/or spillage would be: an accident#al

occurrence and is not expected as a result of normal process

] 1
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S

I
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héatlngcggﬁéem apgratlan. Proper

J

and odic system maintenance’

should be adequate .to prevent major fluid leakages

In addition,

-Chemical management procedures (e.g.,

s -

containment ponds,

shaQ;d be. able to control spillage and/or leakage.

Thus,

dikes)

work=

s

ing/storage fluid contamination of area water supplies should not

be a major environmental: preoblem if this area Df concern is g;vepﬁg

préper attentlgn durlng the site déve;pgsent and system Qperathn.

1 -

F

‘Lo

b.

may
1

<l§f% Various adéitiggs

transport, plplng, p 1s,

of these aadit;ves lnta area streams or grqQundwater cculd have

In

addltlon

ower Temperature Water-Ba

and/or biofouling.

uids

£

ed f%

be‘useé?t@ control corrosion of the

The release

¢

, certain of these addltlves may

patent;aLLy cantam;nate rural potable water supplies (discussed

pelow) .

pacts are presented here.

§g§;m§tes; Both

salts may be used as

Concentrations of chromat
of 0.9 gm/1. EPA
chromium in raw water
fg/1.1%/

chromium in the water t

The Mmaximum acc

Dilution by actor o

into

res

als it 1is

hatizin

s and aﬁip
he action gf/phosp

(1.

o

(;aHPQd ) .

The additives of niost concern and their

orking fluids would be

EPA’ standard

potential im-'

L ),

4 ) and dichromate (
hihitors in transport
ptable concentration
klnq water suppl;es
7,000 would brlng the total
If lD 000 gall@n%
a medlum sized (lD billion

_rvgir, dilution would amdunt

a_ level one hundreiﬁ



the case of phmspha g=F.

U ‘ * ) ) ,e!
directly in protein synthesis in plants as primary nutrients,
.Tnus, the z%lease of relatlvel large amounts of phosphates can-
gene:ally result in blooms gf pla kton and algae with sénsequent

14/

reductions in dissolved oxgge" content from favorable levels of

2 to 3 mg/l. Concentfatiéﬁs are again eipec ed to be small; how-
1ids could ‘re-

h—J\

ever, rglease of large amounts of warklng flu

Sﬁu;t in possibl®@ discerrfable effects.
. B ?

L 3 .
general toxic effects of nitrates’

* Nitrates, Nitrites- The

and nitrites in-man:and--animals-.and..

fluids. 1ypically, the nitrate-nitrogen concentrations in
lakes and other impounded waters tend to be below 0.1 mg/lilgf

This
systems are flushed in the vicinity of wells and the discharge

concentration could be exceeded if large distribution sub-

-

s allowed to Fnfiltrate to g:gundwateri

. _ : s
In addition, nitrates, nitriteg, and "fixed" (incorporated
into chemical compounds) nitrogen in the form of ammonia are
common badi¢ nutrients in aquatic ecosystems. The release of
these substances into lakes and rivers cong stimulate floral
growth resulting in the undesirable effects associated with )
éutroghigation. The dissolved oxygen content of the water could
thereby be reduced, with consequent harmful effects to fish.
The concentration and thus the impadts of these substances are

not expected to befserious, however, due to the volumes necessary

to produce these effects at a noticeable level.

Sulfites, Sulfates- Certain sulfate solutions such as sul-
furic acid and sulfide solutions such as sodium ZUlfide may be
added to distribution fluids as pH controllers, biocides, and
‘corrosion ihnibitors. The sulfides can be decompoégd to hydro-
gen sulfide (H,S) by bacteria’ action, and the H,S iérfugthér
oxidized tH sulfates such as ammonium sulfa;e,(NHBSéé);l4/ As 1in

itrites, and nitrates, sulfates are used

‘Lﬂ

I
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!
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sy
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bysglante as prlmary nutrients. Related grebleme associated with
eutfephleetlen ean res@lt. 1In dd an, the release of these .
substanges could reeult in increas
possible harmful effects to aguatic. lgfe. The EPA maximum

allowable concentration of sulfates in fresh water ueedffer
drlnkrﬁépwater euppl;ee is 250 mg/1, while the maximum ;en=
centration of sulfides for freshwater aquatic life is 0- QDE mg/i 13/
The levels of concentration ev;deneed in fluid transport sub-

seystems. however, are not expected to pose significant problems.

it
ed eellnity and pH levele with

The Intermediate Minimum Property Standards fo IVSQL r-Heating

-and Demeet;e Hot Wete* Syeteme (publlehed jointly by the
Natdional Bureau of St ndards and the Department of heueing and

.Urban Development) offer a series of ‘gquidelines for the prover

containment and diepeeel of released liquid working fluide;lE/
These guidelines are generally in relation to solar space heeting,
systems, but they are also applicable in some ¢cases to process

heating. These guidelines require that:

1. A list of the chemical eempenente of the heat transfer

‘P
jol}
M
o
=
3

medium (i.e., the- werk;ﬁg fluid) must be provi
mg/l.. This list must ificlude eny substances which com-
prise more than 0.10% of the medium;. ' '

2. The organic constituents of these Substances must have
a five-day biochemical oxygen demand (BOD), using sewage

seed, of at least 70% ef the theoretical oxygen demand.

This test shall be in conformance with the Standard Metheds
( for the Exem{;et;en of Water end Wastewater, gmefleen '
3 Publle Heelth Aeeeeietlen (1971); ‘and

f gl in

3. The concentration of chemical constituents must be comy

pared with the 96-Hour LC-50 (Lethal Concentration)
?Thie com=

bieeeeey value for Peeteetien of aquatic life.

parison is to be made in accordance with the Water Quality

- Criteria, 1972.
] o T T A\

~ ¥

il
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Further research into chemical fluid addifives is required
in order to assess their potential impacts on’ water guality.
Adoption of the above Minimum Property Standards (MPS) guidelines

hDY local administrative and regulat@ry autnoritles'shauld insure

D. . ;ﬁndﬁgggjgg;;éfﬁgst%

» : - - L
s N .

-*., 1. Foregone Uses-of Land

Land use is an lmpartant cons;deratlon in solar deployment,

prlmarlly because of the relatiyely large land areas required
for industr:al apgglcatlans. Industri

ial nd agrlcultural pr@cess
neating Systems can require calle o: areas of up “to one squafe -

mile (2.6 m;lllgﬂ square meters)EA .

P !

Process heating land requirements ﬁay thus conflict with al-
térnatlve land uses or area land use plans. This would be
. especially géue in commercial areas or areas of concentrated
industry such as industrial parks. In such areas, land is . -
= at a premiuﬁ
4

and thus higyh in cost ‘with conflicting claims as

m
to .4its proper use.
. .o h . B
P L | ‘ _ o
. To mitigate. these potential conflicts, planning officials

and the public should be educadated on the relatlvg cost-=benefit

and trade-offs between s@laf and fossil fuel heat generation. The
relative land-intensiveness of solar heating is balanced by a
number of factors. Among these are 1) it does not typically gen-
erate the solid wastes associated with fossil fuel-fired power-
plants (e.g., %sh) which reéuife on or offsite disposal, 2) solar

55 heat is-~relatively non- polluting in terms of air, water,

&
-

ture processes. Thus,. a case could be made for tne
eighing, or at least halanglrg, the costs in terms of

n o
relative land intensiveness and conseguent aisala:emént of other

-37-
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Rural aqucultural applications present a much smaller, but

not a negligible impact on the availability of farm lands.

o bleﬁ is not peculiar to this approach, but is common to any fossil
. fuel-fired system. 1In addition, tnis problem is not expected to be
significant owing to the relatively infrequentvand intermittent
use of the backup units and their probable use.of 0il or natural
gas as fuels. 'The combusti of these fuels does not generally

1 O
ikes) could also help alleviate this problem.

4
-
-
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vegetation and the paving or }featingyof the collector or helio-
stat field during plant construction. In addition, proper
management and system maintenance should prevent their impactiﬁq
local ecosystems. In this regard, flushed oils could be burned,
recycled after treatment, or removed from the plant site and

properly disposed of. Salts may be retained in catch basins

until properly disposed of .offsite in chemical dumps.

The inipacts of low temperature fluids and additives on water

quality and aquatic life have been discussed above. Low temperature
transport fluid leakage could also potentially harm local flora

t
and fauna. Proper containment facilities, such as catch pasins, a
snould prevent the release of these fluij

impacting local ecosystems.

2. Collector Field Impacts

>uld he attracted to the shaded areas
1

(@]
under these units where they me
e

a ive, thus :creating systém
diments to collector op@rat;on and main-

imbalances and/or imp
C

tenance personnel. ontrol of these shaded area microcommunities
through various techniques may prove necessary. Paving or chem-
ical treatment (oil application) for dust control purposes

would eliminate floral growth as would the localized application
of herbicides. In addition, the absence of floral qrowthr d

o an
the presence of maintenance péfSGnnél should render the collector

field undesirable as a faunal habitat.

Because of desirability, dependability, and maintenance con-
s . .erations, agricultural and industrial sola:
are likely to result in system designs diff

ERIC
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or fora.e

but low

liarities of design 5 and it -can

n
assumed that demonstraticn »f the environmental acceptabili
S

el

-

e
L

B
=

T 5

c

1
entlial, s,ystems will ensure that industrial systems will be

1

—-

e ua acceptaple.

™

L. Contamination of Products

or boilers

=]
(38*69”@)@5 Such conditidns for air-and wat

i
1
Z
)
[
b

r
3



fungal growths can be avoided
the periodic flushing or

fluid equipment.

'he use of biocides is related to a second area of potential
ol
ic

r.,.

e ela
of chemical contamination of prod ts.
t

U’II

~as working fluids, working fluid addithéS; and storage media. g
As mentioned in the discussions of potential water pollutio%,

these substances can be harmful to livestock and humans consuming
solar-heated or dried-food products.- In addition, ‘nénfood products
such as textiles can be soiled or degraded. Contamination due to
chemical exposure would only occur in the event of acc1dental
spillage, leakage, or carry-over,of matérlals into the process heat-

ing area. Such accidents can be avolded through the use of indirect

heating (secondary work fluid Eyctems) and/or through the care=
ful monitoring of worklﬁg flui ;, processing area al% or watel
quality, and the p )duct$itselfi In addition, specific research is

ting systems and-components which are
e

nentoxic and unli contaminatzton.

2. Working Fluids: Safet? and Handling
The compounds-of concern in the eutectic Salt mixtures are

O

primarily the nitrite and nitrate salts c ﬁdﬂium or pot S

si
Thelr potential hazards are not encountered under normal opera-

tion, but under certain adverse conditions they can contribute
synergistic effects to combustible materials in the event of a
fire, increasing flammabllity and intensity. When exposed to

tempe ratuzes above 716° (ESOQC)i sodium nitrate

L
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. ’ (.. L .
Thélr thentL l haz ”%dous qualltlés, hDWEVéf, are manifested in th21f

release of nyg;, upon decomPQSLtan enc@untered under adverse i@ﬂ*
" Qitions. TIn a worst-case example, itymay be postulated that these
nitrate compounds could become eﬁposed to extremely high tempera- -
tures, as during a fire, rupture their containers, and fuel the

intensity of an existing fire with oxygen (from decomposition).
In relation to oxidizing properties, sSEium nitrate and sodium

nitrite behave similarly (the potassium nltlate/ rlte analogs

are similar to the sodium compounds and the eforg need ngt be
_dlsgugged)i When acc@mpanled by combustible materlals, NaN@3

andtNaNDz pose a severe fire hazard. Fenerally, ‘nitrate-flammable
* mixtures require an ignition source before they burn; however,
id combustion 16/ is possible,”

i

once ignition occugps, violently r

api
i even explosion. 3*ndeed, sodium nitrate is such a powerful
n =1=E

o O
=~

F[:u

oxidizer (or nygeié:arriEf for ctions) that it is used in

M
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o
H
0
oy
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Straight dynamite.

the release of nltr

\I—"

1des acc@mpanylnq the decompOSLtlon

ox
of the nitrates and nitrites. These oxides are toxic, and Sélf—
t

fna

contained oxygen gear must be worn when fighting a nitrate-nitrite-

"D

induced fir
Storage and handling of NaNO, ard NaNO, must also be done .

with pﬁudenCE as they are hygroscopic compounds which absorb

moisture either from the air or material they contact, thereby

increasing the potential for combustion. Again, proper handling

practices are well-documented and, under these .conditions, NaNC)3

and NaNO, are safe. ‘ : -

Hydrocarbon oils can also pose potential f ire or burn hazard.
At tempeyatures of aPEEDﬁimEtElY 356°F (180°C) the oil vapors will
combust i1f exposed to air (t " sh Point").

th
The "Fire Point," at which the

H,_M
2
=
[
o
\L_x
‘.T.
m
AT
[
!
g
o
4 =
[t [ﬂ
9]
At O‘
o
i
+
u.—l
w

=

typically at temperatures of
hydrocarbon oils also represent a hot medium and will
burns ‘if they come in contact with the skin.
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plant will contrast markedly with surrounding scenery.
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that all agencies of, the Federal quvwlnmvnt prep

£

a preliminary

rt

The purpose of this section is to lay on
; F

drgft work plan. for environmental analy of the s

lar process

and Development Administration. It addresses the preparation of

0

i
o’
e

1

pment Plans, Environmental Impact Assessments,

L]

]
and Envirdonmental Impact Statements as well as the conduct o

basic and applf@d research supportive of devel@m; a better °uﬁdéf§

nc
anding of the environmental attributes of solar process héating.

[
rt ‘ﬂu‘

The work scheduled in this report should not be construed as
official plans of. e2ither the Divis sion of Solar Ene ergy or of ERDA
as a,whole. The work shown is that identified by the contractor.

Many of the projects identified and outlined in S?Ftl@ﬂ D can be

,carriea on outside of LRDA and can be handled in a variety gf ways.

The scheduled work does not take into account breakthroughs or

findings which may reductions in effort or

Expansi@n£7\$nd it may not reflect specific work already underway
- -

in the publi'e or pritv

0

n of NEEAVDchméntS[

B. Descriptio )
1. Background )
; 5
[ S I . o
The National -Environmental Pﬁlli Act of 1969 (MEPA) imple-
mented by Executive Order on March 5, 1970, and the guidelines of

the Council on Environmental Quality of August 1, 1973, require

on major Federal actions
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has set o cy & I ing these re-
qu;rements The ERDA currently operates under official ;u;@ellnés
originally established by and for the now defunctAtomic Energy
Cﬁmwlhnlgn. In an effort to update and reorient the guidelines

tc ..et ERDA's need, alternative guidelines are now being prepared

wi thiﬂ ERDA.
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2. Environmental Developmen Lans .

=An Environmental clopment Plan (EDP) is fhé'ba,lF ERDA

management documen x the planning, budgesting, managing, and re-

viewing of the broad Pn§1zmnm ntal implications for each energy

Q ' .
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and demonstration

sn=making process and, based upon the evaluation, it

o
[
=
T
=
<
|._l
in}
o
v
=
T
o
.y
Y
V__.l
[P
=
g
L
¥
T
1
f'ﬂ'
[t
+
P
=
i
=
+
iy
i
i
=
}&—-I
[of

whethaer r

ho propared.  The EIS 1s intended to be brfvf factual
objective document desuribir

the

construction, onerations,

with.Federal,
ymolications £ s,
3 ’ .

4 Environmenkal " Impact Statements g ) ‘.
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Jram EDP or
ca

g
1ly signifi

preliminary draft is rev1pwed within ERDA; the draf
r mi

to the public for

o
I
i
oy
£
C
pud
i
I
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C

cotporating comments submitted to ERDA in
reviewed within ERDA; and. the £

agency's final review and deliberations
officially filed with the Council

1
distributed to the publlgi Except.in

bu ]
m
e
-
Ja )
o
=
w
o

n
ject to ETIS preparation can be taken soon

[
final EIS has becn 1issued.

~overing programs, projects,
cument must ref

oD
al and social scil

after the

nvolving

ant impacts

or the use

flect the

pproach which will

= >Jr encegs and
~.
thes environmental design arts. Y
Contents of the report cover a description of the proposed
action and alternatives, a description of the existing-environment

its alternatives, and a specific review of the unavoidable
effects, resource use, land use implications, and the envir




L

FIGURE IV- 1

CALENDAR YEAR -

WORK ELEMENT 1976 1977 | 1978 1979 | "1980 | 1981
A

NEPA DOCUMENTS

. Environmental Development Plan *
Programmatic EIA/EIS ' E -
Project EIA/EIA—None

3
-
U
|
|

- RESEARCH PROJECTS 1/
(1) Land Uge Analysis

(2) Wﬂl’kiﬂ; Fluids Toxicity Study
(3) Waste Disposal Evaluation

(4) Safety Study

i

¥




ERIC

Aruitoxt provided by Eic:

advancemant of

bstlmate andg nap

Ldenti L"‘i" Curroaentb
Usge dalternati
and soclial lmpact

process oat g,

g
e



2, Liquid Working Fluid

rmation to determine ty
r t

e For those contaminants which present a risk

J -- redesign to prevent leaks from occurri

(s}

Disposal

¢ Analyze alternative methods for trea

the heating systamsjdurinq maintenance or r

h a
net environmental impact an

4, - Labor Trainino and Safety

the existing labor force (size

1stallation and maintenance industries

location, union structure) of the process hea
t

L
%
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. %)’ Determine how the labor fequiraments for solar process
h 'stallatlon will chafige (shift, expand) the

R

g i
current labor forée in this area;

® ©Examine the skill requirements and worker safety pre-~

4 ) cautions necessary for solar process heat installation
v and the effectiveness of various ﬁsarning methods in
' i . sl - ~ Is
conveying this knowledge to current members of the

process heating labor force or to new members of this
labor force; and '

® Given the projected growth of solar process heating,
1

assess the likelihood @f having an adeguately trained

and protected labor force and if bpriate exdmine

appro
alternative mechanisms available to the Federal govern-
ined , ,

s}
-
!
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