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_continuall ue ”Z{ Tz 4 m_tz_zasa_ﬂaa_ ffu/aﬂm rowth _preblems

The land mass on €arth cannot be enlaryed yet +he ?opulahon 1S

Plore and eventdally €xp rm’ out into the

of +eda {v
;ﬁ[lmw fep_in +his fdﬂ:mn_ lunar
upp / Ionies | will ba buil t+he h?nf.d Side

mdnn urin and
-hha_mam.gthtu colamls_wlll_have_ﬂtﬂfnnf es__aver_earth-bou
mda:ﬁy namely cheap energy ,abundant raw mdterials, and a relativel,
 lo mntzxﬁomLffmz‘m_._ Je moan_will_become_the_industrial heart:
Of an’s outwa f’ojfcsuon fhroujh space. While interstellar space-
S_Seon, _mﬂnn_25 ears

_won't be leavin )!ll‘—’ﬂ
”5,5 lefed blueprints fi the fm ldnar seteménts will exist and
t_for the colonies lll_be_.m the

| newly_designeé necialized e ent %2
test s-th Tﬁa individud Hhat will start bﬂl/ ln3 #he colonies

_aa_ZmAy_{nda

The First .colonists will have fo be Lez/ ruq ed individuals. The
{

r___zat_pbs_wdl__mmlvz_mnsmcfmn. A mm% /nm‘er:a Isforthe
lungr ‘city mll have fo be sh pfd +he, materrals

n”a LL.a[l_m_tmn:;padAL a&_:hu{ﬂum# T71¢sc mw
craffs lel be _é:.’ e 5“FP7 Cs;r ers th h;ar';.s ort neé ‘]- u:pmt
| to fhe mooh. x: mi ,_zazﬁ\_m- J) ace.s ans.
/qm{m Sf;f Fvnoll H moon‘ .7_ r‘?‘aa The Shutt
Jr_.ﬂmsﬁd Lfnr_canz'-xal_an _a'ecelzmtmm_A lar e
cafa ulf will éﬂ % return +the slmﬁ;le, ofeari-h orb’é;i- fo o7k a
_Space_ s oM. 17 wil stocked _with_supplies
i earth by _a_k_«gé_g-f e slmﬂ/es_bge innin con.ﬂmf ﬁ

| wor K_rnn_thz_mgﬂn_wdl_bu/ow,_,dll_af ja_spac ' will be.at a
prcmmm, buf as equipment and moon continue *o

| _increas :I/ rate o 3

fnm

'—3{1‘# sha#/e-oaff serwcl .7 f'ae.lh

» ‘fhc initial builders w:ll havrt 1o Mduft’. cramp ed Tivin ’gr
uar_zz.s_wdﬁln_iha_ﬁ_st_ana, arf .sh:

round werK #t z_m// ero
ections cf’ a /unar’ a a :aba‘errantﬂn devzlopmenf- and an

. _above ground_ azz‘mn he.m.dome.l..ﬂ:uur{ace.
‘ .fed':o of the cdy will be consfrud'e 1"1‘-'”::/' usin n7 a heav / a’
pare. 'l"_dome._t_’;& @i Lrnd era an
prof ot the inhabitanis F’fom Solar ma‘mﬁan Extehsion of the
,__dcmc_w_'lL.b&_ essible_for expansion of he_c;? Trees_and.
n‘her lants wiil be grown u der the dom help stabilize

P
Mas here . Hedrtier cold _weather Iam‘s_w '1/_be_selected,
dome. does net have #o be exfmg : The /qter

uvi ms_aﬁ_fhe_a{gz_m_l_han_L ss__af_a_he +_/oss
and u/qﬁon Froblem Temperafure and other climatic condrtions
controlled. Conse «em‘/ r_living

__will _be_easil
uarters m& adm:msfrahvc facilities will eventhall man below
urfl Lbnz_fmultw_'z_and_wlub;z_mﬂ_rzmw _on_the surface____

undar t+he demes.

z_m_ +he _meoen_will _have been
Onl Hn # efficlent plants will ba amon
Lﬁmgr__mlﬂ,vgﬁéméumr_sml_menp
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AER\OééAQEU {continued)

will have been br. mﬂ‘: back 1o earth prior to the Sfart of the

____settlements. Horticulturalists_will_have_bred_lines of_corn wheat
beans, Fomatoes,and Squash which will grow in launar sorls with

4 _minimum_of_vrater: and_Ferﬂhzer._A: ! in_the_ ﬁ:rm: ng domes
will be heated Solar collectors. Futu erations oF +he crops
—_will grow_beiter ‘than the_first, utils Zl.h Y composts of_the

unuskd plant parts, Aquacultures of fish/in cohtrolled Fanks will

ive_the citizens of moen_ene_of_the_more _efficient—_protein
ources. Chickens and +urkeys will have been chosen for +heir ease

radud::m. Produce. zovzm _Sections_of _+he domes_will _expas
as opulation grow. ridultural SLH-sufficiency will red, c&
the need for +he Sh ffmj of all baszc S 4’&/"5 ana’ will allow the
industrialization of t oon to proceed rapidly

The first_industries to develop on the_moon will _be._mini
and metallurgy. The sites for the' cities will be chosen so that +h

: are within q mineral _rich area.Ore_ ;ass: -Z Plam‘.s f‘omdane.s,
and other factories will be under ‘rate abo rou demes,

___ Surface _transpertation_weill. d;*neta’ea' / _to_r reach m:m 2 d fac;‘o
sites. Air lacks' will be provided so thaf e/ccfr:ca/l/ rd roa

—Shuttles_can dock ond_unlead_ passengers. The ‘mining. w:// also

en_in_the moeon's_envi _mmenf-mu_m J” +ha.use___
of corhBustion-type engines.Oxyqen will be sav for huma n
;____cansamphan_b)/_aﬂ/lzlaj_cznfm ly_preduced_ond. stored. tlectrical anerg 7y—

The ener for these ci7res and industries will come frem
abundant solar _radiation. Giant_. ea//ecfors will_be_ 4ced on.

" the surface +o receive Solar power for genera / electrical enuy}/
and_heating _wafer and air. Thc e/ed-nc :ec/ . the_thevmal
power la will ruan +he foundaries an ¢¢far:e$ ySharge the

mining and._ #ansfom“ vehicles. ana’__//jhf e _subterrinear
h«mne/‘z Because cc:‘ma wiil be soleracial Fo lunar /i fe,a

beckzp _heat_sSource for_the_power plant, -Iprobqb//&a_nac/ear

reactdr , will be needed to assure power'i's alwa(s available
Unli ke._earfh on_the_meon_ener: / 11_be_cheap’and . ifems.
that we take z‘or ranted on ej 7 w:/l be e sive. Water,
air,and food w mud_fp_bc.sb:/o el _from earth, until. an
environmental ¢3m /’brium can be 5fabhsh¢d Extremme measurzs
—__of conservation‘and. combnua/_re "yc/m _will_be e :'if/ J ]
to reduce the need for high pric rmnsporfe ds
| from garth.

IF we on earth ever hope 7o leave Some land for
farmin 9_areas o sf_a§_anum/ beauty , we_must_reach
eut +a new Iares emsh our diminishing reésources. The
__ Solar s stem will p_awde_us with_new_ space’_for_hemes,

‘ abundahrt energy, apd fresh mineral reserves, These lunar
__colonies will”l e._rhe_beﬂm ni nj__s fep_ﬂ ward _fulfi /l:nj
these goa/s
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In the 1ime span of 25 years +the Ppeople of +his earth
Lll_realazc that _the_oceans_can. mf-coufmae_fo be_used. as

dum Yen now Some spec:es of fish are beeom:n
..Bxh _qnd_m plam‘.s_are__naf_ i”wm _with_the _vigor. of st
. The less o leish causes the reduction of a val able ofern

yéar,
d‘oar‘cc.. fbe_bss.eﬁ_&ﬁ_creates__m_ even_larger. b/em-__Thz

lants “of the ocean uce a large pro, ar'-hi. the oxy
__that we _on land . :onsumus_a_w' expeneme.s and._& L’mw/e a_of
rhc ocean and its problems broadens, so will our um/era/anZ’

asz:_lyjo_m‘Laze,_zt:.b'emem'em__c:.soyrces

Foed , minerals, and energy art Fhree contribufions #hat the ocean
vl!_jbva.us__m _the_year 2008, Una'e ater :y/.sfafmn.s__w:lL______
ave een burlt fo act as 7S Collecting an roccss: Stations for

t_hesa_ rodudsA_T hese <o “ptcxes_mll have fpa'ua"lon Faci/ities.
and living areas. Mineral tion and ste Sh processi ’7 and
il

Kel raczSSl é_and eﬂzano raduefzmarea mll a/sf_a/o mfh.

thn rs and crmfmnnl facilities, The cities
bwlt_f' thstand_t+he_water_pressure.. between _10¢_to_ zoo,.__me/ers
depth ,approxnmafel 11 +e 21 atmospheres. This Setup has several
J ygntqges_ ovzz_a{vﬁarfnre._mba om._crty. This_under water_station
' es: voids the tremendous pressurts at 9rad1" deffhs and 1+he
e._effects_of violent storms.and _continual_rocki _with_the
wave.s Therefors, with proper ballast control, the erin 9 cables.
_will anly peezt_:‘ojz de.szjned__tp_ha/d_tbe sfatmn _in_ Zlace,_The '
om‘e:;1 Ilj osf; +he eit l\/;:ll b; 'gfade ra;: :ﬁ. van s /“I'n{
e_plastics_and _a ndustries. Kibs a._ Stron f;
N stk 290

weight alloy wnll be co ‘bubble” ofva

| indulating Iasfla_._T he__ [Iashc_mll_b _desl ned. ;a_fhaf
oxygen ¢ h anuse in, yet watetr will be heéld out.

| Electric__ ene 93 sa/o ly_the_station's_ rocessm _areas.
will be provi by the r/d: largest .s lar col/e tor, the
_ocean... ha__fhezma radient_b ;en the_surface_and the
deep isothermal la will be use run a large thermal
ower_ Plan-f._Smca__fhe surface._of_the_subtro p:aa/__;lflom‘m
is gbouP 24°C,and the Pacific is a bit warmer, a Rankine vapor
J ycle_flanf_muld_h_asea'_wdh_an _ammeniad_working .£luid.
" Surtface water wou/d be run Hhrough heéat ¢x¢han7¢r.s to /vaporize
,_-H‘tz_AmmamA fpwe.r__us Yivacted using’a_turbine , the
werking fluid 1s condénsed «sing 3°C water rom the deep
Hﬁhﬂ a/_la er_in_a heat exchan jez:.._?'he_ ammonla IS_then
and returned +o +he evdporater Th:s pewer plant
Kfnrm_zhc_head_of_fhwm Iext Enar Zles._ will_be
¢meed with the other processes wherj pessikle. For exarmple,
e_heat__to_Kee malex_ami mr‘ace_abnvz_fhc_ls‘c
ugm- ambient temperature, :Ll* ber hsu h *he surface.[/ y
,__wafar_.ta._run__ﬂve_ ower _pla e areas. wrll 4. L___.____
" be using electricit ¢h€ff ed b the *urbme Az “norn=- peai
_._.excess_}mv__ca .b zhud_b wafer_h a’m s:s_ﬁall7
The hy oq en cawn then be utilifed as a fuel o { nto
rjmmanm._Thuxygan_mn_alsa_be,_sfared;é'nar?/_m:‘zyrafzen

o s v‘

—f

e
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' ___achuye._maxm:m_,:md« ro

and non- peak power utilization will be twe *eehmzue.s wsed to -

The mining of metallic. nodules of magqnesium , 1ron, nickel,
__aud_te:ues_a{_:abalund_tffper_mlLb&_a_ refifable_venture.
Somc sources Quote an EStrmhate of 7300 mbtric tons of raw
‘ftr aIomd:__mi_haﬁc_an_f!eo-—..The._a//edmn_ ‘
ese nédules will vequire the des n of g new f/ pe of S aa/:zd
Subjnarme_._l'f vill_ ve_rabohc_arms__;n front_tha ek ]
up the mda//:c nadu/ea Eac arm will have a a’eﬁcfor which

—_can_Sense. ¥he _meta a{}a‘ed_m_ihe_am . The _submarine |
will return +o the ¢ / the ore ,when its .S/'or e is full.
_____The transfer of o r_e_an thes_  and_fr marine
+atktes p/ace +hro funnel/ smu/ar fo -Mase. in use
____tada rports £/m‘mc_£pr ifts _will be_used  for. meos?

rla ) h ndling. The metallic ore will be sorteqd and held
abea L_atd/ n,_awaitin qnsparafm_n_bua
f. an nd Proe:&smy vm Sarfcee Ship.

—Surface sh gi_ualLalm. .mi_tura rf_ races.rea/_f sh_ |
back fo /am/ or Prpblem n our ps;(u ,f 7,
wling_£ish_from_+he_ag¥ea where it ;s
hf b k +o la 459 the fishing vessel/, before if .s;vm/o'
mm_mn_lave_af_m_d /oomt..sl{ _abam_ﬂve._aﬁes
+he can dump thejr crated fish will be can\o¢y
n_[n fp__i*a.a ._Zh&_ﬁsk_arz__ewscerafed c/eama’, and.
ackaged y the Z crew. This read y For the consumer

__f‘:‘ et IS 'Hr . ,f“f F [n_f i:afhm e.The p ye _{1311 will |

using a ::n /e Yar. ¢

Perldmall
- _beadt rath n_sml_sml[_spa :zed_fz.::/r_aj vessels

kelp will rewn as a frodacf m a fluhny safforf matrix.

____Thc_mafr:x_MJL.Za_made_aﬁA_&sdfd_e%_yzh:da_mu allew the |
kc.l lam"s +o anchor +hemselves firm J matrix will s/#+

2 ffnmm 2ly. 12 _mefers below_+he_s {‘u:g_ana'.m//_bc_a#achd o]

tation, fo kee Fezm dr hzf'm Cl‘zrfam kclp plants Zze dro;v EP
— doafe re., therelwi easTec
' for the dlmnf d;:ﬁ//e . The har‘:eshd Kelp m/‘ ed wusin

—__Same_conveyor QS _th sh_ca_dz._ne_ke‘f_ls.&rmenf ,ani” cn_._.._"
the e-fham:/ Pfoduccd s distilled o reme the water ol will
pump ﬂ__a_fanl(w_[nz_fmns}?orf_z‘n_:bam‘__

Th 2008 +he océan &iF /:fdfnns will be ‘?
vesources that have bezome mcreasin mm"ed_qna’_ne ed_ on_lam{
The ma en#y of +he Peeple will conttnGe +o live and werk on land,
L“‘%,‘“—,P J‘hc_m_and_womm_thd work. in the
c!an e can itarn and profit from the/r past mistakes,and the
pan.cnmmmdus_mmem_fh:s.Jhe_mfuL Jamm?;aﬂ.these_.cmes____
will allews mankind to have +the continued uUse of +he ocsan as a

,,___mtura/_ramru
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SOCIETAL IMPACT Booklet Number 30712

The impact of these fwo new ways of Iite will be fe in many :
mlﬁ_,_be > tizens of the oceanic and lynar communities
and by the Ple who cheose to remain in a traditional culture. P

_th_hug?avﬁ_and_mmn%,ﬁa_gﬁcw'wa&_mm new ‘
° produce needed “ifems for the world economy. New lifestyles

ld
bs a
| will be evolved to deal with the problems the Citizens of
t+hese new colenies will face.

jointly by the foed, metal,and energy industrits. The people who

/I;cL_anmmK__n_th:_:{ ca_mu_be_m:ﬂln)ud_b a_”sfzea:ﬁc_cam. %
division. Extensive persoennel fesfinj 1be px?‘or ¢d on applicanté
7) / ceustomed fo_living

in an areq) where they cannot see the sun or open sky, *Cabin/
. _a_probi, 'th_limite ties. Experience.

with naval submariners will heip psycholoqists spet potential
Swimming peo ﬁ,_aua'_v‘znm' basketball

r

and razua‘zzllgcaurfs i1l be provite outlets og—’:oh ical <
‘ MMMQL%MMM____
to e successful operation of the facilities.

Lm&'aﬂ_aimes re_will_have been carefully- studied |
to provide for appy a d. motivated workers. To relidve some of
anaﬂn)r_m_th 'ob_,_inﬁm{aa/s_m'lLbauz_ﬂm_nmjnmmfs.
oo dividid
/]

Shiﬁ_‘s vgill So tha? a2 bilack +tam can reémainw at the

Atlm7_ﬂ.h_lﬁ_ﬁ_9 psuut_ﬂ_/zazfazm_daz‘ils in _the
Submarines. The/teams cah then trade! tasks on alierngte #V'fs.
7 unegﬁ?_c)m&_wgg_e%m_ai_ﬁm_mek;_af_daf
belsw +he surface/ at’ the station, followed by a weeks /eave

;_snm rhert. o _shore, The compensation provided Kers for
+h:s‘g¢m4ndfn7 and unusual werk m'IIF fe gaod .

WTAPEd 4

.___anpzmﬁm:_f ani ; e ol
4 find Hiem a goe /nveStment-, Enfrgy will’ be ﬁqiygf'z‘ and

Transportation costs of £inished Produa‘s to market will be
] Z 7 <SS S pol zc of.
perishable’! items) will occur, allowing their sale at’a lbwer -

_?m_’l_‘bz._fnﬂ_tabﬁygef_thundd nﬁeus_ﬁa» +he.
ounding co ar::ions will insure their sucess an
A_Qdmiz_jliu .

The social Probltlm of refuse from +he cities Should not

e

v ) of _electrica
energy will ke a tofally clean process,as will be 1he rerieval
-] I

e
returned o the sea +o be uitilized living organisms after
Some__initi recesSsin 3 n_bz_:hz?y;ad

e _in ti:s P Other , /] .
1 back to la for req(jh‘n or treatment , so the station wi
v ned gié{ hmcm9 o su PQLLCXC ZA
1 w:%ﬁ Proc%gls!ng E%lﬁ;amcn X , A fssin
19
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SOCIETAL IMPACT (continued)

The underwater werk stations of 25 years in the future will be

_Agg_as_an.indusfriaLdgarls,.Soa[aL_sdentl‘:sts_miLLbe._;ond«cﬁn, :
studies en how people adapt +v this new environment. Artificial 3 Iis

|_1hat will_allow an_u fdkz_af_oxy’zm_fmmjh&_wd.cr_,wdl..be..in_-!-.he__

testing stages, So that peeple ¢can ‘move about more ¢4s::z in +heir

|__envir mm.ntlf_humans.affpf_ﬂyombx_-ﬂ_jms_ne r_way. of._life
Plans will ke silarted +o build ‘more cities for people who wish o maka

- the ocean their permanent habitat.

The social situations :urro,undinj' a lunar colony are different
se_of_an_aquatic_city on"earth. Th porations interested |
in industrializing +heOmoon will’ bear far 9rzafo~ initial expenses than
|__+hase__involved” in a sea station, The ‘employees manning.an
sceanic, :9mpl¢¥ in most cases have a home' +¢' return +o. e
__m_n.iizuctlo_n_»az&r.s_mhe_buﬂd_fhe_lumc_'ﬁlam‘es_,.m'l.l_,- urse,.
have the option o return 4o earth ar +he ¢ of +hair conhract

' ner_iods._vnlim._mmx_dﬁar_igb_s_ though , they will alse be able
ocial 1 ¥ ot the lurar colonies will be

Yo stay. The major ac
__i';t.i:&{mzrgcma_m_};im el;:ini_s F:’zLL:'n-Am ankind.

: The werkars who 90 o +he moen will .bz. ?aid ve well
for their time_with _the corperations. Those who_elect _to return |

1o carth , will undeubtably do’so with — large bankrolls, but these
who_glect_to_sta and_azlmize__wul_rzca_w.__more._fhan-simp

a cash compenstion. Colonization will begin slowiy , with ol
+he_mest_g entumus_.&e'a’ple._deaﬂin _to sty _on'the_moon_’As

work preqressts and the' msent colonies/begin 10/ develop , more and
|___more_pes le_will_ke_dvawn_for_various rtasons. Condominiurm =+ /o ——

livi aharfers will have to be rented or bought frem the
| ¢ cn&fm that constructed them. Permanest residents_will

ev lly bejin to out number ftmporary laborers.

__, Omce a ma ‘a_%_zf_z‘lrm' e_city’s_inhabitants_are permanent
residents , then o foc overnmeni- will esfabl.'slneﬁ. The unigueness
| of _Junar_prsblems _pssures_that- there will be_a local branch_oft_,
gevernm formed \net- tied to any earth gover nment, The free citizens
He_moon will_requirs ub]ia_decl.sim.s_iz_be_maa’e_/ogall o Mot_in
abstentia. The uﬁm of this will grow as the residen(ts become

—_more_seitled , have Some_spare_moments and_mere_survival no_longer.
accupies al/’ofy their +imé. The local eeono‘n}l will undeubdtabl rcma:‘njﬁd

1o Hhe .l&%{gﬂdi{ﬁ;&fomﬁbns_ﬁqum..;lme.._But as_colon:

zafion
proceeds, haschi nd & Service éc will develep. svenfuall/ he

__M_zﬂLbcam_am’khly_sdf_-:a&‘mM*_cmman ;’f}v

__Just _as America_was_founded_relying on_supplies from the |
o Worlj and eventually sold qooeds bacl! hyEurape,/z fm'll i+ be with
| the lunar colonieg rth. As the people of the moon_live their lives
} and'mu? :t: unigue hrobl;km of ; r f:i:fmcc, P h»é’ll cllowl4 b:hcome.
_rather_than_; visifors : ] h, Similar. ]
—_gg'ﬁs'bbi"%z_m’go'srfoomn :p 1\1:5 Ne‘zﬂw;;-sl ’é;:ngrs ,n za'o% N pcoorlcewilr—

— Ih‘h ymf;fasdnaﬁon at these. pr;garinj embark for the moon, a new’

worid,




