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Robert A. Bisson, Exploration Consultant
P.O. Box 440

Melvin Village, NH 03850
(603) 544-9058

February 19, 1992 (By t;:A:t' -3:1'5~J
([> 14 ON tJ I'Nttdll/'tNCe,

Ms. Lois McDuffy
FA/OP/A/AOT
Room 1516, SA-14
Washington, D.C. 20523

Dear Ms. McDuffy:

I understand that one of your concerns regarding my
unsolicited proposal was that some other entity had challenged my
proprietary and target region-specific experience claims, per your
CBD announcement. I have since learned from Earthsat's President,
Bob Porter, whose firm was part of my project plan (image
processing and GIS work), that his middle management had responded
to your notice and also included my colleague, Dr. El-Baz, as a
Umegawatershed" expert.

I would like to point out the fact that first, the
nmegawatershed tl model is only part of the unique and proprietary
capabilities listed in the CBD as necessary to carry out these
projects in a timely fashion. Second, as you can see from the
enclosed correspondence, while Dr. El-Baz is included in Earthsat's
list of generally available outside consultants, Dr. El-Baz is not,
in fact available to work on these proj ects, and Earthsat is
planning to perform its qualified services, as a sUbcontractor, as
originally planned.

I have worked with Earthsat for years and had briefed their
President, Bob Porter on my proposed new Africa projects some
months ago. I fully intended to employ his firm's services, as we
have teamed before in proposing similar regional exploration
programs, using my water exploration expertise and Earthsat' s Image
Processing/interpretation and map production facilities. Please
see the attached letter, dated February 19, which confirms this
arrangement.

Per my conversation last week with Ms. Hacken, the projects'
basic goals have time constraints (also listed in the CBD
announcement) which require immediate commencement of project
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activities. A.I.D.'s technical review committee fully understands
the need to begin the work right away. Therefore, please advise me
of what additional information or steps are germain to beginning
work under contract with USAlD.

Thank you for your assistance in this matter.

Si ~ere~ r?.,
b-f k ~--_._---~__

obert A. Bisson

Enclosures



February 18, 1992

Max E. Miller
Manager, Program Development
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: ~~ency for International Development
IF~OP/A/AOT
i ~90m 1516, SA 14
I )Vashington, D.C. 20523
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; ~~tention: Ms. Lois McDuffey:
: ~ I
j bear Ms. McDuffey:

,Uconfirmation of our conversation this date, EarthSat hereby withdraws its
; b~pression of interest in participating as a prime contractor on the East Africa
i ~ater Access and Technology project. It is our understanding that Mr. Bisson
· J1ts included out services in his unsolicited proposal. Accordingly, we will
! ;s~pport him in any sole source contract resulting from his proposal or we will
: t~ with him in any competitive proposal effort that may result from other

, :lsponses to your CBD announcement.
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February 19, 1992

Max E. Miller
Manager) Program Devel9pment
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Mr. Robert A. Bisson
tn~ Representative
'.'.1191 S. Arlington Ridge Road
:Ar'ington, VA 22202
: I
Dciu'Mr. Bisson:

i~ bnfirmatiOn of your discussion with Bob Porter, EarthSat has withdrawn its
,e~pression of interest and qualification statement for prime contractor
:ci,lnsideration for the USAID East Africa Water Access and Technology
~ , r.prqgrams.
, I I
, , I

;It te:y understanding that we will provide exclusive support with image
ipr , sing and GIS work under this contract as follow-on in this region. If
iyO? are in agreement with this, please sign below and fax your response.

;S~~Uld the project be competed as a result of other submissions of expressions
i ofrnt~r~t, we are prepared to formally team with you in a proposal
~ SUr1U1sslon.
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• February 14, 1992

Best Available Copy
Mr. Howard Fry
Director of Operations
u.s. Age'",LCY for International Development
Washington, D.C.
fax: '(202) 647-0432

Dear Mr. Fry:

I have been listed as a contributor to proposals, which were recently submitted to the
United States Agency for International Development, for a study of the groundwater
potential in Ethiopia and Botswana.

Thank you for taking my request into account while considering action in this
regard.

Because of recent commitments, I hereby withdraw my name from said proposals.
Urgent demands on my time would not allow me to contribute to this particular study,

•
...

Sincerely,

'ttUJ~J__ti~
Dr. Farouk EI-B~~~
Center for Remote Sensing

•
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BOTSWANA/ETHIOPIA WATER RESOURCES STUDY
ACTiVITIES AND PAYMENT SCHEDULE

Country I Activity
Timeline (days)

30 60 90

BOTSWANA

1. Approval of work plan, data
ana'yses, research

2. Mobilization/data-photo analyses

3. In-country work and briefings

4. Draft of prefeaslbility rpt.
~

5. Subml8slor. of draft report -and receipt of AID comments

6. Final prefeaalbility report

ETHIOPIA

1. Approval of work .. lan, data analyses ...
2. Mobilization and field studies

3. Coordination with donoralAID mission

4. Draft report and su bm Isslon to AID

5. Get AID comments on report

6.Flnal prefeaslbillty report

PAYMENT SCHEDULE: $70K $5OK $2eK $20 (

I
Total Cost: $160K

II



TUESDAY,JANUARY 14, ln2

Water Wars Come to Botswana _
'.' . I ". i

Rop~ expo":5ion of economy c~eates demand for Bushmen 5 resources ',j

. ._,"'" ' ~t. •. :; ~ . ~ .

But the development talk is be- .f
BII Bruce FUalefJ ing drowned out by local oppo- •

CIironkle "'orYiliPa Sf'.mcfl nents Uke Roy Ridges, 24, I mem- .,
Maun, Botswana .:•.,:"j~." ber of the Batawanatribe and ,'C

Chief' Kwere Serlri, takblI' manager of the local Avis car rent· . :.
shelter from the SUD beneath I al concession.
tree, said be had not beard of Ute' a)' :~'lIe bas urged the 'indigenous
Botswana government', plans &0 ,. r'people ot northern Botswana to .",
divert water from IUsnrampy . fight to halt the water project on I \

northern bomel.nd &0 a booming tl1e aroundsthat it would pave the
economy based;oJi~diamondsand " way for 'more tourist roadJ,possi. I

cattle '-Rher &0 dle south. ble on drilling and the erection of, .~
'-' 'But the Bushman leader knows ... cattle fences that would restrict :1

that in. the.,vast O~vango Delta, . ~ .wildlife migration.. ~,...
where he once "chased animals - • Local citizens are becoming in- :
without getting tired," there are , "creasingly militant, Ridges said. "
fewer and fewer places leftfor his l~ r ,,: iU1f~tI' are ~Jng made. We ~
tribe to continue its traditional theutra watel;.. "enCIl.. the -could break off ud form a sepa_ .:
way of life. ,thirst of its swelltiag cltiea. De- rale country. We have people with .

Botswana's indigenous peoples mand is expected tddoubJeby-the' the power to,dO tJia'tto , :,~ ~
find themaelvea politically outgun- end of the centul)', Wft;tl~ POP'" c•. '-:PI, ~ .,! ;
ned in a, society that is .l:"\lShing lation growing aN 3.4-pereeDt an. ....,. 'til...1• ., . ,'.
Ileadlong to~ard developaieQ~." ~ua1 a:a~.. "..:~ ,,':; .'C' ",.).:,~~', He remembers Whenl four.

No nation in -the world has ou~, , Just .: as the bulldozers ~pnwheel~rivevehicle wuneeded-to
paced Bot&wana for growth over dredging~however. deIta:resldentl, negotiate the.. :Oltted aDd. BIDdy . :
the past qQa11er.-eentury, with ita and oth!r, 'Botft~""objeded, 'roads around MaUll _ whlcb was
gross national ltJ:'9duct increasing st~ongly.. saying ~~·ed.lble 'iive~ named after the honking cry of a ,
at a rate ot 10 to 15 percent a year. lilies and reeds aBd antmaJI that goose, when it still had geese.
The government has t3.'3 billion in depend on wetlands would be JC6t. "Slowly, slowly, nature is being -
casJ:l ~'Ves. and the ~verageper- Greenpeace Intern.Ucmal, driven away," he lamented.
C~Plta m~ome ~ 'l,~, one of the backed up the objecton with Western diplomats in Botswa.
highest figures m Afnca. threats of a global oo,cott ol80t· na see in the OkaYlDiO controYer. ,

.. ,The nation ofJ.3 million p~, .wanan diamonds and-beet. 'I1ie~ya cIusjc,eball.,nge ~ reco»cUe .
~ which wU,~~\Vn as Bechua~ country supplies It,OOOlou''J.)f the claims ot nature With, thOle of :
nalan~: until ~ was g~a~ted Inde- beef a year to Western Europe-~, .D:l:i.~'s desire to create wealth.' , i
pend~,bY~rJtain.lD 1966, has partOf·a tradeconeess1onarr~ng~. "Jloth sid.. can ~ assuaged.
become J'.OOacon of .a~nuen.ce on ment. l,":"""" -, . provided that everybodY. ~oes
~ otb~~~fq-oubl~_~qJ1~~nt. ", f :. l~·. \' . about it with appropriate caution,

Botswana's supermarkets are Pr.11d II • .w~. '. -:," skepticism, ~d ar~" said a U.s.
stoctt;d; its telephon~lIVo~~Q~ ~p- , The government. ordered the .EmbUaj'q!ttc~ in G.~roDe, the ,-
ti~ fiber; ~~, ~Oi'~ ~,be~g bulldozeni to stop, and theOkay~ . capital .' _.'_,;'
paved. .~~' f~~-~e ~D,1p~t- go project has been suspended .Th~.diplomar,~ downplay .the
en aD4 Othel: JDlcbj.D~a.re,~vaJl· , while an enviroDQ)ent,aJ iulp'~ ~~. project's'~e to ·wetlands. The
able. Eyen its poUta ~e stable, sessment is made'bytbe IBtema-U-S.'officiaI, SaId the Okavango
democratic and increasmgly ,open tional Union for- the Conservation plan differs from such American
under Presid~ntQuett Masire.. of Nature. .cases as tbe poisoning of the Ever-

Pr.l.df,""1...It"••nt If the foreign experts decide glades and the filling of parts of
that damage to the delta would San Francisco Bay because it

But th~ Okava,ngo Ir\tegrat~d outweigh the project's human ben· would use water only after it pass'
Water ProJect, which WOLIlu. ~ram efits, the government will proba. es through much of the delta,
water from one of the w,orld s last hI.. h~h ,. _~, ... n'_L ~_.__ ,



Agency for lruernarionaJ Dcve1opm~nt
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Thank you for forwardin9 Robert 8i••on'. unaolicited
propo.al concernlnq groundwater aappin9 in Botawana and EthlDpla.
Africa BureaU staff have baen in contact with Mr. 8isson over
EeCent .onths and have participated in dl.cusalons in which he
present.d hie unique vater .~ploratlon tecbnoloqy.

on Deceaber 18, 1991, A technical review of the proposal vas
conducted. While the proposal ••••• technically vl.ble, .everal
Africa Bureau ataff were concerned that a truly detailed and

~;:CO::~:~lc~:VA:~l~~~da~l:nd~~t~d~a~eb~~~~:ui:h~t.the
~i.14. My staff viiI forward Mr. sisson'. propoa.l to R'D ior
~elr review and .pproprl.~. action. % under.tand Len Rogers has
been discusaing the proposal with ay atatf.

I have sent a lett.r to Mr. aisson which outlined SO" of
the Africa Bureau'. concerns regarding hi- proposal and inforaed
b1. that action on the proposal haa been transferred to R'O/R,
.r. Hovard Miner., tor action. other issues raised by the Africa
aureau are ••n~ion8d in the letter to Mr. Bisson, a copy of that

letter 18 attacbe4 .

A.aisl I PI A,ilministrlft",.
Jft'AfriUJ

JaIIOIWfDUtl
-.0: A-AA/OPS, Howard M. ,ry ../
DICIt: AlVAB, 8co~~ It. spanlll.~/
SOJJ~CT: Technical A••1stanee Propos.l for Addres.ln9 Water

R••ouro.. in Botswana



United States Department of the Interior
GEOLOGICAL SURVEY

RESTO1'\', VA 22092

In Reply Refer To:
Mail Stop 411

February 11, 1992

Pc. Anthony P. Tumrnarello
U.S. AID-RP-R ---.c------

Room 320
1601 No. Kent Street
Rosslyn, Virginia 20523-1818

Dear Dr. Tummarello:

Reference is made to your requastfor my op~nJ.on on the Technical"
basis :or the unsolicited proposal by Robert A. Sisson concerning
ground-water explor~tion in Botswana.

delta and ad acent areas in Botswana. I suggest tha.t initiation
of the phase one proposal should b made contin9~nt on the
idantification of a q'..lalified contractor reaoy to implement
phases two through four of the project on a timely basis.

collea ues I conclude t'a the ~me a watershad" coace tual model
e s d to"'"" ide"" round-water e~: loration Jon the Okava,nga·'

_Following Mr. Sisson's presQl'ltation, review of the matQrial__
d ou and M • Bisson and discussicns with various

It yo~ have any ques~ions, p~ease cor-tact me at FTS 959~5721.

Sincerely,

Pece~ R. Stevens
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Unsolicited Proposal
for Prefeasibility study regarding

the application of the Megawatershed conceptual Model
to Groundwater resource assessment in Botswana

Submitted by

Robert A. Bisson,
Exploration Consultants
P.o. Box 440
Melvine Village, N.H. 03850
(603) 544-9058
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pg 11
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pg 30
pg 31

TABLE 01" CONTBNTS

Unsolicited letter proposal
The water problem
The groundwater Solution
Design Phase-Scope of Services
Prefeasibility study scheduling
study area - regional map
study area - Botswana map
The Okavango River/delta system - map
The Okavango River/delta system - statistics
The IUCN World Conservatio Union, Project Review on
the proposed "Southern Okavango Integrated water
Development Project"
Prefeasibility study Budget
Consultant's Biography



December 6, 1991

Mr. Howard M. Fry
Acting Aesociate Adaini.~rator for

Oper.tions
Roo. 3'42 liS
waabin9ton , D.C. 20523-0072

Dear Mr. Fry,

I .. vritinq to propoae a u.s. A.I.D., 9roundvat.ar ••pplnq
initiative in -iiotawana which vill have .1qnit1cant near-term
en~ironmental benefits aa veil as provide tor very aubatantiel aid
and long tena econoaic C)rovtb for the entire SADeC region. Under
lJSAIO auspices q the proposed project would create tenile 9round
for the d.velop••nt of a coalition ot envlronmentali.t group. and
private-sector participants from the entir. region, brought
tOCiether by the. opportunity to Gave • natural treasure - the
Okavango Swamp and at the sa•• t1•• provide all the vater necea.sary
to reali~. the .cono.le potential ot ~bc area.

currently, USAID has regional priorltie. 1n the SADCC .ta~.a

w~ich· include environmental issue., ranging froa sustained
agrieultural and econoaic 9rovth to the conservation of biological
diversity in wilderness areas, such •• the Okavango Delta. With
population qrowth in the region approaching 3.5' and deteriorating
incom. levels and nutritional atatu., there ia substantial pre••ure
to trade oft a rich vildernes8 and wildlife heritage for the .harte

term co.torts brought by the exploration. of irreplaceable natura\
resource.. In his 1"1 report to the Global Coalition for Africa o
Robert S. McNamara SWIUI1ar1.z•• this perspective quite vell when he
write••••• natural resource aanag•••nt au.t be •••n froa both •
'production' and a •protection , perspective. It i. not enough to
argue that laneS, water, and other natural r ••ource. aho\lld be
conserved tor their intrinaic value or beauty. b they are ~in9
protected, way••ust be found to aake th_ productive" The ••••nQ.
of aU8tainabi11ty i. thi. coablnation ot productivity artd
prot.ction••• •

In the continent.-l rift are•• of Southern Africa, there ext,t.
an untapped vater resource of .ajor u.. to all pcaople of the
region. In ai.ilar geologic terrain. in Africa USAID ha. already
proven ~hat major undiscovered tractured rock resourc.. can be
.apped and tapped. By creatine) the opportunity in Botsvana to
davelop .a.jor new vater auppll.. whil. con••rving a very high
profile natural ecosyate., the Agency will clearly dellOnatrat. the

iAtricA' a (2fye1opmont. Cri.i,; Asricultural 'taU_t.ioo.
f9pu.lJ.U2n ~xplo.iQO and InvirpM.ntal Pe9r t dat1.Qn.. grit 1"1.

Best Available Copy
r7)
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r.levance and viability of • new t.YP' of vater etrat4I9Y, ba.~ on
proven U.I. .pac.-a9. t.chnoloqy and know-boY and pioneered br
USAID in •••~ Africa.

La.t v••k, at a pr$liainary briefing ••••10n, I pr•••nt~ •
proposed action plan, 1n concept, a. d••oribed in the attached
aaterl.1. TIle &Mopl. present who were f ••illar with the Okavat\9o
Delta and Botswana'. aocloeconoaic realitIes r._pond~ with
r ••ounding .ncoura90..n~, vb110 othor. 1••••~ri.nced 1ft the
refJlon ••ked exoellent que.tlon. and appeAred intrl9U.cI Vi.th U.e
pro.pe~••

In 9overnMnt, •• ebsevhere, tl.ing i. ev.ry-t.hinf and there
are two point. of tlaing I Would lIke to un«.~.cor. here•. rlr.t,
accor411\9 t~ Doug IA., (the II~i<mll_GcQclrlp~writer who spent
nearly a y.ar in Iotswana coaprehenc1v.ly r ••••rching hi. Dec,
1990 cover .tory on 8ot.v~n. and the Okavango) th. only vater
option currently beinv explor.d by th. Botevan.'" 90vernMnt And
its consultants 1- to pertorm .••jor -surlace .urgery- on the
Okavango svup, Ybleb vill s.ttJi.fj .tal9. for audl, .uoIl 110ft of
the sa•• proces., a. th••nclo••4 1"5 n.",. article d••crib•••
(Since then, the scope of ~b. dr.d9l~ proqraa ha. expanded
conalderably). Aft*r aany year. ot bitter debat., the Governaent
of Botsvana has peraitted on. l ••t opportunity for
Envlronaentalists to de.onstrate realistic, ·"nef1t-Cott
relate4,· reason. for DQt proe••din9 Ylth the Okavan90 Wat.r
Develop••nt sch••• , and sake so•• apecific reeo...ndatlona for
aodiflcation. ot the propos.d work plan. The deadline for th.
draft. E'.port, bein-a done by the International Union for
Conservations of Natur. (IUCH) 1s May, 1'92. Th. project I
propo•• to do yith USAID .u.t therefor. ,en.rate a significant
product in ayncbrony vith the IUQI report.

S.cor~, ~h. Bra.il Global ~onf.r.nce O~ Environaent an4
o.valop••nt viii be bald in June, 1.992. fte Bot.wana projact I
• pertec:t ex..ple of U.S. technology capable of enabling
·pres.rvation and production- of Africa'. c~i~lcal natural and
bWlAn re.ource. - (a 1. McNa.r.'. quota). With an ongoift9
coalition built D0"9 all of the inter••teel Botswana pa:rtl••, and
.onltored ~y other international In.ti~ution., USAZD vill be. able
to contribute, .~.t.n'ly.l~, to the 8&a&11 Confer_nee.

Bec.us.of the urgency repr•••nted by the fixed MaJ·3un.,
1"2, dat•• d••cr1bed above, action .u.t " taken i_edlatelyt.o
fully evaluate the current aituation In Bot.van.; identity and
••seable ~. requiait. technical t ... and dat.b..... and build ••
(Dotswana) "ational/lnternational coalition of ket vatar u••ra,
poli~ic.l leadera and envlrQnaentallste •

Best Available Copy



The tl••fraae to co.plete tbl. -de.1gn- ph••• of ~. projeet
(••• attached description.) i. 60 daye and the -product.- vi11
include a written scope of vorJt tor the vater ••pp1nt prOCJr..,
with all key participant. identified, plue • hi 9h level USAID
verbal, -interactive- briefing on the r ••ulta of the -field
work, with reco...n4atlons Iro. key participant. and d!.cu••lon
of POlicy l-pllcations ~t US~D.

Durinq the ese.19ft ph•••, I v111 be u.ll\9 • (;on.iderul.
UIOunt. of data froa .y own archive ancI intend to u.e • D.C.-based
GIS contractor, plus ••v.ral other .peciallled ~on.ultanta In th•
.U.s., hrope and Afrlc.. In addition, ! .xpect to travel within
t.he USA, to hrope and Southern Africa enenaively.

1 propos. a fixed price of "0,000 tor the••••rviee••

I very aueh look forward to the chance to contribute.to thi.
etfort.

Best Available Copy



ao~.v.n& po••••a....ny nAturel r ••ource., Iroa the dlaaonds
in th. 9round to the lngenuity ot ita people, but ua. lIC.t
J:•••rkable !:'••o\lrce ot 811 1. t.h. tre.hvater bounty of tho
Okavango. nero!n e180 li•• the probl_.

aecau•• tbe ancient Ok.van90 R1ver and delta .y.t.. 1. of ''Yell
enoraOUB proportiona (over 10,000 aquare JaI) and contaln. fr••b
Burtec. v.ter throughout it. douln, 1t ha. lOne, b4ten ~e focu. of
aajor attention fro••an and bea.t al1ke.

In hi. ton.reI 'to the book ~IY.D8o, Rayaonct r. oa."M, Ch1ef
&colQ9i.t, International union for the Con.ervation of .at~re and
M.tural •••ouree., 'wit.erland, note:

-Where vat..t:' apr••d. out over othervl.e dry land it
becom.a of inter••t to all people an4an .l.o.~

lrr••ist1bl. attraction to engine.rs and developer•• All
of Africa'. great. .v.ap. froa the Nl1. ludd to the
Okavango have rec.ived attention fro. tho•• who vant to
40 50mething dltterent with the land or water. Wetlands
are usually highly prod\lctlv. .cosy.te.s, and .o.t.
tropical svaaps are unyaually productlv•• • ••• ·prl.1tlv.
people. bave learn.d to ad_pt, to lIve in baraonr with,
and ~briv. on this coapl,xity of lif.. 'lb. technlcians
of the .04ern world are le•• patient, 1••• vlllinw to
understand 4iver.lty, to 101•• what tbe natural world can
of itself produce. Instead, where diveraity occurs in
rain for••t. or .va.pl.nd we find ettorts to .lapl1fy, the
narrow t.h. range, and tore. ~e syat•• into directions
deteraine4 by aankind. Thus .wampa are drained, tbelr
vater. channel1ecS el••where, their l1te CS.atroyed.
Perhaps it 41d not ••tte~ vhen people vere fev and wild
nature v•• 1n t.b. a.cendant. But. it. ba. happened t.oo
ot~en 1n t.oo .any plac... "ow the wildn••• everyvber. 1.
thre.tenecJ .ucb 10•••••l~. 1••• t.olerable •••• In Botawana
vat.er i. .C&r~ and precious. Xta pr•••nce dateZ1l1na.
bow vel1 people .urvive, ita ab••nc. leav•• larg. 8r•••
uninbRl~.bl.. y.t Bot.wana b•• one of the vorld·. tr.at
ve~1.n4. where the ~Wl4anc. of vater l1a1ta baan
oec:\ipancy. The contradiction brlnV8 t.uptat1on t.O cJlange
\:he pattarn t.o dlr.o~ the vater .l••where. It 1••••y ~o

•••aure .bort-ten 4)alna that could re.ult fro. vatar
~r.n.f.r. It is .uch aore dlfflc:ult. to quantltr 'the
lC>Jl9-tera 10•••• ~.t would r ••\Jl t 11'0. tile 1.p.l~nt.or
d.struct.lon of on. of the world'. tr.at v114111.
bablt.e~... one coules re••ona1l1y ••k tbat, tor onc.,
.\l~flc1ent t,1.. tNt allowed fol' co.pr~.nalonof the ~.al
valu•• of Ul,e n.~ur.l 4iv.r.1~y of t.he Ok.v.~o, and tor
4ev*lopinCJ the ••ana fo~ aalnt.alnln9 a au.t.alnab1.
balance between natural r.Q\llr•••nta and Inl..n
d..and•••••Vnl1t. 8O.t African nation. IOtsvana 1__till
ble5.e4 with • richn... of wildlife tbat v111 ,row in



-2-

value .~ ti.. pa•••• and ~. vOJ'ld chan90.. 'the ori91nal
people of aot..vana .urvlv.CS and l1ved vel1 with only that
v11dl~f. t.o .upport th... I~ 1- an open qu••~1ona
whether people could long .~rvlve the dla.ppearance of
vilellife. on. hopei it v11l not b. put to th. te.t. 10,
let. ue consicler tho OkavUMIO.-

OV.r tb. past. 60 year., troa Colonel Ch.~l•• It.ys· l.aky daas
~o the pre.ent dal daa, canal, pipeline, etc. propo••l., people
bave been •••kine .0.. ..thad ~o extract vator froa the Okavango
without a.critic!", th••Olt productiv. and aw.-inaplr!ft9 .eo.y.t..
in .outbern Africa.

In th. book gJtay.pgq (page 47) .Johnson ancl "nntater dlacu••
the result. of • 1'76 .yaposlu on Okavanio vater .ch•••• and quote
Xeitb Tho.paon' ••u.aaation of the conterenc•••••The O)(avaftfJ0 Delta
1. • buge natural rosource but ita ocono.1e potential 1. not ••
great a. aany people 1••g1n••••• Delt•• ar. very difficult ayata••
to develop 8ucc•••tully. TheY' are complex and they ar. fra911. and
.a~y _i.tak•• have ~.n ••4e 1n the paste. Man'. technolaqy 1.
nowhere 900<1 .nough to appro.ch Ute efficiency of • natural 8W••p
.cosy.tea.••• •

Neverth.le.. if the CO\lJ'\try i- to continue to proapet' the
public and private .ector of lotawana .re convinced they require
expanCSed reliable water resources and they continue to focus tftelr
creative effona on discovering a vay of reconfi9Urinv the ava.p ~o

•••t t.heir v.ter needs.. By June 1992, deciaionl viii be uken by
t.he Botsvanan Governaent ~o t.aka .0.. action with the le.st
perceivabl. iapact of ~. Okavango Delta eco.yst•••

ID grouDt '.tar 191»tlu

It 1s vell known that Bot•••na 1. erosscut ~y fault. vhleb
bave been very active through geol091c hiatory. POl:' the paatlOO
yeArs., f1.1el vork an4 •• i ••le aonitorift9 ~rtona.cI a:.y acient.lsta
an<! explorers, ra"v1nt troa Dr. Llvlnqatoft aM J •••• Chap..ft, CO
u... c.ol09ical .urvey sal..1e:: experte, have "o~ed t;bat t:h.
Okavango .~ra4dle. • very .c~lve t.~l~ .yat.., with larve
eartbquaJt•• a nona.l OCC\llTence and with prOfound, vell dOC\DMnted
influence over the .url.e. v.t.r of the Ok.vaft90 alver and delta.y.t.... POI' exa.plee 1n 1'52, 33 ••rthquak•• ahook ~. rqion .nd
the Bol'o alv.r, whlch bad been nearly dry for 30 y.ar., !>evan to
flo¥' .,aln. An avera,. of tJlr•••arthquake. per year at.ill occur
wlov ~e Okav&",o.

Further, the fre.ba••• or the surface vatara .throu9hOQ~ ~.

Okavango alveI' .net delta .yat_ 1••0 extraordinary tb.~ vbe" Davicl
LiVing_ton flr.t explored the "ator (South•••t) extr••it.l•• of tl\e
Delta, In 11.9, b. wrote •••••• found the v.ter to be 80 cl.ar,
COld and .ott. tile hither va ••oende4 that tho ld•• of aeltl", anovv.. sU99••t • d to WI' aind•• -13-
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The coablnatlon or active continuou. rltt.-f.\ll~lft9and a•••lve
annual fr••hwater flo"a, vl~ the lack of ••1t 1N11. up in tJae
.url.c. v.t.er lNat. 1••4 one ~o .\l.~ct. t.he exl.tenc4t of a very
leaJty ~oc:k .)lat.., wblcb 1- o~n over • very 1&1'9. ar.. ~o

receive tile ann"al 4e1u9- of ne. "ator fro. the alveI:' _)'.t... 01
Bot.va••

Given that. vater 1. • -Wl~v.r••l solvent- &n4 U.a1; "ben .0
~ vater (.a ua evidenced ln tb•.Okavafl9o), eventually le.v•• t.he
e.r;tl'l'. a\lrface •• vapor, it. .ua~ l.ave behind lta dl••olvecl ••It.
In very al911ific.nt. qu.n~ltle., then one only ba. to •••rob tor'
Uli. "vat.er spoor- using appropriate techniqu... In f.c*, when one
looks at. Botsvana frca 500 .il•• altitude, the natural tJroun4"ater
dl.cbarve points of the OJtavan90 _4t9Avatershe4 ))ego•• obvious. fte
gre.t pan. of the Kalahari, 1n addition to rec:elvll1CJ and reportinc,
local rainfall, are .oat certainly the ••1or dlacha~••~e•• for
~h. 9rea1: undergro\md vat.er .yet••• The Afrlc:.n .1tt.a have c:r••t;ed.
Again, fro. the cl.ar per.pec~lve attain.d ~y .at.l11te r.aote 
••n.1nt one can clearly ••• the relationship of the regional 9reat
~ault. ~o the surface ADd 9roundvater flow r~l...

Thl. t irst discovery .ddr..... t.he b.sic g'OS1raphx of ~.

reCjlonal v.~.r cycl. in Bot.vana, which proviCSe. U8 with the
opportunity to CS1.cover the critical at.t.ribut•• of the Ictu'l water
~.l.nc. of the r.,ion. In practical t.raa, a .\&batantl.l
percentag- of fre.b .urface vater inflow. fro. the Okavan;o and
Cbobe River ba.ina actually flows into, _.and tbroU4jb • vro\&ftdvat.r
~rans.l.s1on syat•• which • over al.oat all of aotevana plus

. rt- of An ola Juab1. and Zilll>abv.. The ••ounta of
Ma er nvO v.eI .y. und.~9roun4 c:onduc:tor. 1. 11k.ly

~
. 0 r.pr•••n~-- a 1ar..e percenta<). of th. previou.ly •••\Ute.

· "pot~l.l· evapotranapiration fro. t.be Ok.ava",o «_1ta. ftl.
• . -repr•••nt. ten. of t»1111ona of c:W>lc ~.et per y.ar of renevabl.

v.~.rf cou.r.ift9 through ~;r.ct\lr••Y.~••• ~rv.diDt t.he ;recJlon .nd
currently evaporating directly fro- the water table, 1••vinw only
I~. ..1~ ~urd.n •• ev1d.nce of it.. p•••t",.

Th... discoverle. f.pr•••n~ a r.al ne.r-t.ra oppo~Qhl~yfo;r
U.S. - lnl~l.te4 ao1at1ona ~o vater-relate4 probl... plapint the
v••tern &AOC:C: atat••., In 6441tlon, ~be e••tem splay of the
African flirt sy.t•• penetrat.s tJ). r••ainill9 IADCC cOUft~rl ••, with
ai.ilar proaia. tor probl..-.o1vll19 and econoalc: 4evelopaent.

(i:)



2.

4.

5.

6.

7.

DI'lVD fb.-. -'coRA of I.ryic••

I4.n~lfy and •••.abl_ ProjeGt T...

contact/re-contact key individual. in 90vernaent and p~lvat.

.ector in Iotavana and Intern.tionallr. Build coalition
9rouP ot key player. for near and 10"9 t.~ proj.c~ benefl~.

(~o Io~.v.na, o~.r SADCC .tat.. and US~D)

Identlry- priaary data 'CNI'C.' and arraft9- acee••

Set up and begin ulint GIS c.p&bl11~r 1n D.C. for
Exploration Ph••• of project (OIS ou~pu~ and 4ataba.e. vill
be coapatible vitia, and provldecl t,o, the tuOl 01', the
Bot.vanan 90vernaent., and other., •••ppropria~e)

Inv••t19ate (prel1alnary) inter-inatltut.lonal public and
private-.ector funding tor future te.t 4rillift9 and
4.v.lop••n~ pr09r....

14entlfy and evaluate Botsvana drilling contractors u.ln9
Bl••on'. fractured rock drilling apeclficatlone •• vella.
for relevance and accuracy of existing vell lOIS.

Writ. 'ileco...ndatio". and -.cope of work- for aappl",
progr•• and carry ~t full project briefing vith key USAID
participants.



• WJ .,

La IS.M • IIfiI.DDI • Ta,get COIIPl.tion date: "arch 23, 1992*

~
Establtsh highe.t l.ve' U.S.-Botswana political rapport with regard to t4egawat.rshed lOdel
soc1otCOftOItC/.nv1ronMtntal t.,11cat1ons for Botswana. Recetve agrellent of Botswana gov'rnllnt to tarry out
phi••' 1 and II of project, for inputs to 1992 International Union for Conservation of Maturo and Natural
R.sourc.s (JUNe) ("vi"..."ta' report. .

Update Bot.ana databa.e froll sources in Africa and tn Europe/U.S.A.

Establish linkag.s with appropriate Botswana governlent/prtvate .genc1es for subsequent data
acqu1s1t1Oft/a"",ysts and ongoing c:-.unic.ttons with key Botswana pl.y....s. .

Obtain c..1~nts for (future) logistical support for Phase II field work"

.~ Construct prelt8tnary Botswana baseaap for Megawatershed inalyses. working with appropriate experts and
Ceograph1e Info~t10n Syst.. (G.I.S.) capability in U.S. and Botswana.

.,

OJ
CD
tn,.....

Coordinate ~th appropriate institutional representattves in U.S./Europe/Afrtta to ~ptt.1z, d1sl..inltion a~
constructive t~aet of ..,awatershed d.-onstrat1on (Phase II) in Botswanl. especially with regard to the~
"ltOfta' de'''''0PM"t 1-.plications and the global environ_nta1 conservation objectives of the JUM, 1992 U.II<
cOftf.rencl ~, £ftviro.-ent "nd Econ.tt OeveloPMnt. Q)-.!:2MH • larch U. 1"2 Dr
Written f.asibility Plan for Phasl II Megawatershed Mapping and Test O...ill tng Project, ready for t-.ettat. c
t.,l_tatton, wtth te. and Nsource. identified and all p.,.'.stons, etc. researched aMI.,. c_ttted. CD
worki, .... Maps for "'a.e II Botswana MIg.watershed analys,s establ tshed on Geographic 1",...t1on 5,st. ,....,
(GIS) ft U.S. and cQlPat1bl, with JUCH .yst... , I

o
-0
'<

I..

- Allu.el work begins under contract during first week of January. 1992
"I
.'
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IUCN INCEPTION REPORT
October 1991

I. Introduction

In & Memorandua of Understanding signed ill October 1991 between the Wor14
Conservation Union (lUQf) and the Governsaent of Botswana (GOIL it was agreed
that IUOf would -undertake an independent review of the Southem Okavango
Integrated Water Development Project (SOIWDP], the studies that l~d to this
proposal, and the criticisms that have currently beu aade of this (proposal].
The review started on 11 October 1991 and its final report 1s scheduled to be
produced on 10 June 1992. The priulY purpose of this Inception Report 1. to
outline the schedule of activities leading to the prueataUon of the final
report witbin that tiM period. In the tat that follows, Pigure Two 111utrates
this proposed schedule in bar graph fora. Append11 ODI IUMr1au actlvlt1..
in! tlated during the first three weeks of the Inllw, Wb111 lppenctlz Two
s~r1ses tAe upertise and t~U'.. of reference of t.ba elevell teu .·betl.

II. lUCK's Conceptual Approach

Under the Memorandua of Understanding, the Scope of Work states that the
objective of IUCH's independent review -1s to undertue I detailed assessment of
the Southern Okavango Integrated Water Development Project and in particular the
tower Bore> Iaprovement Works· as proposed 10. reports prepared by Snowy Mountaina
Engineering COrporation (hereafter referred to as the Consultant) • Since the
results oltha Consultant IS .ooe111ng are crucial to the proposals, speCial
attention viII be paid to the hydrologieal l hydraulic and systea .cdels.

While it "Ul not be possible for IVQI to uke a c1etaile4 assesuent of past,
"", present, and future conservation and development actlYities in bgola andlfaaibia
i as they affect the Okavango Mver, IVa's revie" of altematiftS will attupt to
0;, consider, on the one. band, possible implications of activities 1n those countries

as they relate to different optioml for Botswana and, OIl the other band, possible
laplicatlou of Botswanan activities u tbey relate to Angola and laaibla.

Pages 13-14 of the Teras of Reference stipulate that lOCI shall consider
what aay happen beyond the 25 year planning horilon of the SOIllDP, especially if
-demands increase -.ore rapidly than anticipated. IVa shall aaaine. this issue
in relation to tbe National Water Kaster Plan (KWKP) IUd ascertain wbat

1
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al tematives coulG De ~QU..nn.", ... • _ ~__

the lUCH teaa to incorporate Chobe District vi thin 1ts scope QI. - _

consider ~ in relationship to the SOli.'DP and other a1 ternaUves, various long'-ter&
proposals to off-take water from the Zambezl system, and to recoamend further
studies.

III. Methodology

Starting 'lith the SOIWDP, 1001's aethodology v111 concentrate (Xl

differential demand for vater resources of the relevant categories of users
within Hguiland and Central Districts, and 011 lources of supply within tbe
Okavango Iystea and adjacent aquifer. (including those outside the Veterinary
Cordon Fence In the yicini ty of MaUD and those adjacent to and southeast of the
Or~pa aiDIng co.pIaI).

A. DeIIan4
•

During the reviev, a key oblectl!!1 ta to evaluate the deMIld for water
resourc••, IDd to select one or IIOr8 _thods for Meting tbat c1uand. III
assessing deaand, lUCK w11l eaphasise the Okavango buin w~th1IlBotlwaM.

Larger than the SOIVOP area but suller thu the Okavango region as
previously defined. the Okavango basin in Botswana J'ust be dealt with as
a whole If IVa is to review aanageMllt plans· for the Okayango Del ta, and
if IUCH Is to provide guidance on the econe-ie value of tbe Delta as
requested In the TeI1lS of Reference (Append!z 1: pp 13-14) •

.£.urrent demand, and projected deaand over the nut ZS par. aDder
diRerent "duographle ana cJeveIOPiieJit sCeDl'rios, .111 to.x....at

"least sri ca e 0 users: omes e an commercial usen with
sPeciat emphiSis on Maun andoutlying cOJlmm1t1es, an4 on eOnarnUnlties
along the Boteti and Hhabe Rivers; (2) industrial users with special
emphasis oa the Orapa alning complex; (3) villagers IIl4 herdera with
special emphasis on gathering, hunting, fishing, flood recession (801apo)
cultivation, and livestock aanageaent activities; (4) .,re intensiye
ce-ercial irrigation; (5) tour1sa, safari hunting, and commercial
utllisaUOIl of Wildlife; and (6) .nev ventures which ..y Uke a significant
demand for vater wi thin the planning horizon.

While cost ast figure prOilinent17 In any solutions proposed to IIHt
future deJIL91u, environaental, duaographlc, health, sociological, and
poU tlcal factors aust also be emphasized. The relationship of luch
factors to possible ways of reducing deaan4, such as tighter regulations
OIl connections, water chargiag policies, and loniog acti-w1ties (iD MaUll,
for instance, and other service centers witbin the basa, aDd viWn th.,
basio as a whole) need be carefully assessed before proposing .01utiOllS.

B. Supp17

The hydrological data used by the Consul tant: hydrological, hydraulic. and
system supply.ooels: and design of physical works in eormectlon with the
SOIWDP viII be reviewed In detail. Data review will include its

2
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completeness Vlu Q .......... __•• _

new data collected since the compleUoa of -the COM'll tant·s .\,UUl. .._

appropriateness of the data, and of tbe lIOde1. ueeS by tM Consultant.
v111 be assessed. The SlOdel. aar be run with additional data !ltd/or
different Yalues of their parameters to estiaate the influence of these
facton on the conclusions. In particular the .ffect of balin, the .add
calibration OIl the -low flow revl..- ,,111 be considered.

If 1t 11 felt that lIore rellable results vould be produced .by
~if!catiOftl to the 1IOd~1. used by the Consultant or br the ue of
different ltOdels then, if ti.:!2 perJIlts, the IVCI v111 UM such ltOdels.
Otherwise recommendation. for future .cdelllft9 .tadi•• viii be proposed.

IV. Schedule of Activities

Because of tiM constraints (a draft final report 1. due vitMa slz IIODtIII.),
and constraints CD the availability of tea. Member., it viII be neces'arr to
coabine IUcr'. revie. of the SOIWDP with u.e.&MDt. of • wiarruge of
altematt"ea.. rlgure Two outlines the proposed vork sclle4ul. for tile IVex Teu.
Figure Three in Appendlz Two illustrates In-COQDtry visits for each teu 8e11ber.
In teras of data collecUon and preUalnary analysts. bIo orientation tours of
the Okavango butn wi thin. Botswana have bey schedule4 for teu 8embers. !be
first" involving the IVa coordinator, the hydraulic engineer, tbe hydrolOlilt,
and the teu leader, occurred f rOIl OCtober 16 through OCtober 23. It is described
In Appendiz One. The second Is scheduled for earl, January and v111 involve mst
.-bers of tbe IIJOf teu. Tbroughout the Review the teu leader aU be based. in
MaUll and the hydrologist in Gaborone.

As illustrated by Figure Two, data collectioa (including e:a:teJ1Sive
interviewing of users and interested parties fa botb Gaborone and the Okayugo
region) and on-going data analysis will continue into March. In December the
hydrologist and tbe hydraulic engineer will travel to Australia to .et with the
Consultant passing througb Dostonon their retum to ••t with the lua water
resources planner. Synthesis 1fl11 coanence ia January with tha Draft Final Report

,
aw.ltted 111 Apdl. It 1. at that tlae, but DOt befort, tut the 1001 teu Vill

.. be fn a posltica to discu•• it. conclusions .d rec~4atlonsu tilt, rellte
to the SOIWDP IIlC1 to possible alternatives to tlla 501WDP•

Best Available Copy
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Schedule of Activities
for Reviewing SOIWDP an4 Possible Alternati.e.

1991 1992

oemand
Analysis

Supply
analysis

Synthesis and
report writing

•

Oct Hov Dec Ju Feb Mar Apr Hay Jun J

Review Iud use I

Review w!ter leeds

I I
Analyse cleNadi
___-.l~~:;"O:;l::"oIIII~~*~QiG I ~
and aanagYeDt 1.1ternativ-

I I I -
! Rev ev input ata 1

I Rev!ew JistiD9 . is

I I I t
Run existing or new mdels

·1
. I I

Review existing design

~rel~lnaJ design 0 altel1lat v~~

1 1otJr~:eLJ SUPP1(j;D
analY:~~IJ''''~' I I t

I I I I IInception report

-I
Oral final repo~D

IP' 1 I
Fina report

I 1-



!.
,;

I:
l...

t
J•..•

..----
for completion of the !"lnal l\epu~... .,.......u .. ---~-
.aterial or further data collection. the Teras of aiterence lor ~u. ....._. --.
Review allow for furtber work 12 agreed upoG by the Governlll!Dt of Botswana lneS
IVOI.

v. Report.
In addition to this InceptlO1l Report. a Draft Final Report .,111 be aw.ittect

to the Government of Botswana. This ,,111 be circulated to all interested
organizations and parties for co.-nt within one JIOnth. 1 Final Report ,,111 be
subaitted by June 10.

Best Available Copy
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Appendix One
lUC~ Team Activities During the First Three Weeks (October

.." .. .. ~.

1.' }!eetlnga .._~..-. . ,. :.

During tbe first three weeks, IUCH Teu lleetlngs lnclud-.4 tM ;~iT~ql""'i·
iJl41ylduals and representaUv.s of concerned partiea: . - ........~:.

- The Director. Deputy Director and Principal Bydro1OV1C&1 A4.iier·'!':'··.JJ·
Department of Water Affairs. Gaborone. and the Statloo Co-or41utor and ~
Officer-in-Charge, Operation and tialntenance, Maun
- The District Commissioner and the District Officer (Landa), 1iu.111:D4 . . '
• The Council Secretary, Korth West District ; .. :l!
- The Secretary, latawana Tribal MailllatratloD :~.:!';~tf.·

- The secretary, Tawana Lan4 Board '.
- The ConsultiDg Engineer ID4 Group Secretatf of Anglo A8edcu Iotswua
- The Chief Engineer, the Depgtf Chief Engineer, aDd tbe Chief Geologist,
Debswana, Orapa
- TbeTe~ Leader, Snowy Mountains Engineering Corporatioa
- Members ot the Technical Comalttee and the Conservation Officer.
~lahari ConservatloD Society
- The Chat nsan and aeabers of the blahari Conservatioca Socletr, Maaa
- The Chairman and me-bers of Tshomerelo Okavango Conservation !rut
- The Bead and Senior PrograMing Officer of the Development Co-operation
Office, Swedish Embassy

II. Report Reading and Data Collection

6
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In addt tlon to cOlUl1encing their review of over 40 feasiblU tr, eftviroDlUtal
1IIpact assessment, ecological loning, and design documents prepareel b:r the Snowy
lIoantail1S Engineering Corporation and their consultants, lUCK tea -..bers
obtained and commenced review of the following documents:

- Botswana National Water Master Plan (In 12 volu.mes), Departaent of Vater
Affairs, June 1991.
- Okavango Delta Region, Volue 1 (MaturCll Resource aDd Utilisation
Inventory) and V01UM II (Draft Final Report: Pragr.. Phase), Swede.plan,
1989. .
- UHDP/FAO, Investigation of the Okavango Delta as a Priury Vater
Resource for Botswana, 1917
- Syaposlwa 011 the Okavango Delta, Bot~wana Society, 1.'6
- Jaaie Skinner, Review of Environmental I.pact Studies Concem'1ng tlla
Southern Okavango Development Project, Botswana, July, 1989
... P .A. Saith, the Southern Okavango Integrated Water Developeent (SOIVOP)
Project, June-July, 1989
... L.J. van der HeldeA, LaDd Vse and Development Plan: banda and OkaYa.l1go
Wildlife Management Areu. First draft. Tawana Land Board. April 1991.
- Morea1 Game Reserve Management Plan. Volumes I - III. llepartMa.t of
Wildlife and National Parks. July 1991.

_.~... -'..
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III. Activiti.s

Durlng the OCtober 16-23 period.' field Yls1ts commenced using MaUD. U ..
base. Approllut,ly light bourl were spent in aerial rlconul••anc:I. Thrl.
faaillar1zation flightl were taken covlring the Okl.yugo Delta; tba Tbualakane.
Ifbabe. and Boteti Ri.,rl; and Lakl Igu1. 11so included veri low Ilftl aerial
inspect10n of Okavango Delta out flows frca the Go-et1. Santant&41be. Boro. and
lCunyere rivers.

Another light hours were spent on the watu inspecting the 4% k11c.terl of
the BolO R1ver that 1lIOQld be i.pactH .apen lbould tlla SOlwr .. lJIpluented.
Channel characteristics and _rgent and lubMrgent cbaonll qptatlOil were
observed. Allo. existing channel ucavat101l aDd buDd coutractloo wer.
iJl,Spectld. GrOWld lDapectiOll wu carried out at tbe proposed structure Ii til;
specifically Toteng OIl the 1Ibabe. S&ll8dupi 011 tbe Botetl. uel Katlapanlag on tba
tbaJDalakane. The Sbasbe well field was also Yislted•

.-'
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1. IntroductlO1l

Stipulated in tbl Tera of Reference for the SOIWDP Revlev i, that no teu
~ember, ahould bave bad direct or indirect 1nvolveB8Dt with the project. lor
should they have beea recently atili zed by the Go"eruent of Botswana or other
interested partiea. It the IVa end. an early deciaioa wu ud. to recruit teu
JDe,lILbera internationally based CD the relevance of their upertlse, with the
result that only one teu member (G. Howard) la an IUQf official (and in that
case he was recrui ted not because of his recent e.mployu.nt bf IUCi but because
of his upertise relating to Zubia'. Wue Basin .tlana, and to the Middle
:ambe:l) •

In recruiting international personnel, Iva .elected tbeteu leader because
. of hil 35 years of uperlence In analyzing tbl i8paCti of river basin develoPEftt

projects OIl local, regional, and national popalatiODl, 'with special upbuil OIl
AfrleID rlftr basiDS. feu _"bers were selected on tbe bui' of three criteria.
fte first was disciplinary upertile, vith the result that tbe teu includes two

". biologist., three engineers, four physical scientilts, u4 five locial scientists
: (the total number of dIscipi iDes oceeding eleven linee SOlIe members are
~ qualified in JaOre than one discipline). The second vas utensi•• uperienc:e wlth
" riverine ecosystems In Africa, with special emphasis on central and Soutbern

Afrla(henee selection of Boward, Lawry, Manley, SCudder, Taylor, Turner, and
Wright, with Hovard, Kanley, and Scudder having also worked elsewhere in the

• uopics and subtropica). The third was estensive uperienee with watland
_viroMents elsewhere in the world (hence selectioa of Coley, Davia, R9gers, and
lIbite). .

Where persons vith special local knowledge or coapluentary expertise Ire
eded the teu aay aue use of such people. Tbey will not fora part of the IVCN
view teu.

Biodata and TerolS of Reference

Ronald W. Coley (Hydraulic EDgineer).

1 civil engineer. Rem Cole, 1. currentl!, Chief EDgineeI of !)QQ. VnUaited.
1lUl4a. vi th responsibill ty for coordlut1ng aU phases of Ducks UnUII!ted's
. laDda c!eveloplDeDt prograa. With 25 yeaI'I uperienca ill project4uign.

t-estiuting, cost-benefit analysis, and construction aanageMllt. hi••pecial
of expertise CODcem open channel hydraulics u4 ISsociated 804elUnt.

IU. tenlS of reference are to evaluate the soundne•• of Uaa proposed design
the SOIWDP witb particular emphasis OIl physical worta including open channel

au11c:a and associated lIOdelUng; estabUab the adequacy of the above design
Met vater demand at .iniall envlronaental lapact to the overall area; and

rldne the feasibility of possible alternative solutloaa fra. an econaaic,
toaaental, and practical engineering viewpoint.

8
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3. Geoffrey V. Boward (Biologist)

Current~y Senlor Assoelate 4~ ~ne unlV~4~~~1 ~~ ~w.v. _

BehaVioral Selenee, Robert K. Davls served .s Assistant Director for Econoaics
In the u.s. Department of Interior's Office of PoHcy Analysis froa 1976 to 1985.
With degrees 1ft Agriculture. Soil Science, Public Adain1stIltion, &Ad Econoaics
(PbD~ Harvard University). Davis bas specialized throuqbout hi. career on the
ec:onoaics of utural resource aanageae.nt, 1nc:1w11ng vater resources, fisheri••,
rangelands. and Wildlife. Frca 1967-1970 be worked 1n Kenya, ._::Yin, first as
Ford Foundation acono.ic adviser to the Kenya K1ntltry of Tourisa &Dd Wildlife
and subsequently as Visiting Senior Research. Fellow at Jtenyatta CJoiversity'.
Institute for Developaent Studies.

His teras of reference 4re to undertake .ocial benelit-coat and/or other
analyses as appropriate to assesa the ac1vutaves and disadvantages of tba SOIWOP
ill regard to other possible alternatives for Meting present and future local,
regional and utional demand for water resources in a fashioll that 11 sustAinable
environmentally, lConoalca11r aDd institutionall,. More specifically, be will
advise on tbe ecol1Ollic .,..lue of the Okavango Delta in terM of it. biological
product1'11 ty and current and future us.. of that product1vi tJ, IS..... tM
accuracy of forecasts of future water demand, &Dd ad.,i.e on tba eeoc_Ie:
feasibility and impact of water pricing and other vater conservatlO11Muuru for
9illage, urban and Induatrial uen.

9
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Recently appointed Coordinator of IVOI's wetland activities in East Urlca,
Geoffrey Howard vas a ae.m.ber of the faculty of biology at the Un1versitT of

: Zubia tra- 1973-1989. During the last eight }'ears of that period be ...
Chairman of the Vn1vers1ty's River Basin Research Projeet anel Ca.lttM wlUch
concentrated on the lCafue Flats and the Kid-Zambesi. An Austral1an, Bowud took
his PhD 1n Veterinary Entomology and Parasitology at Melaide. Current rueuch

: interests eaphas1ze environmental effects of develoPMllt in Afrlcan riverb..uiu,
;'~'. vith special eaphasis 011 ecology of tropical wetlan4s and populat101ldyau1csof

:1_'0 wildlife. .

~ : Under his terms of reference, Bovat'd '1111 Ieview the SOIWDP aDd otber
.' alternatives (including those suggested br the IlIa teu) u they relate to tile

il-. cUvers1ty and productiVity of vertebrate and Inverte1)rate commwlitiu, I.Dd the
ecoloq1c:alintegrity of the Lower Boro River -fit... Ie will also ...... tbe
local, regional, oational and international 1aportance of the vertebrate u4

. invertebrate d1".rs1ty of the Lower Boro R1ver Iystea and prOVide pieSanca 011
w' appropriate attigating _uur.. for whate'lel' project or projects that My be

reco.ende4 bf the lOCH teu.

4.. St• .,. If.. Lawry (Land UN 'lanDer)

With I PhD in Land Resoucea, Steftll If. Lawry 1. Associate Dtnctor aDd
Africa Progru Coordinator of tba GU'Ieratty of Vl.cou!Jl's Land !uan CeAtn.
During the latter half of the 1910. be was uplO}'ed as • reglODa1 ,1..-rfor
four years by the Govemaent of Botsvana•• DepartaeAt of TCMl u4 lagloul
'lanning. Dutnq 1981 be was a consultant 00 regiODal planning lAd. 4eYllos-nt



::lanagement .in connect ~on ~i t.h the SUC:an Government's Jonqlei C4Ml Sc~e.:.:e, a:.:
:.:: the !Dld ~9aOs ~e ·"as a soc~al sc.er.Lst tlfltb the U.S. Aqenc:y tor Interutior.!~
Oevelopment-f\mded Land Conservatlon and Range Management DevelopMDt Prograa ~n

LesothO.

Lawry'. Terms of Reference are to advise the lUCM teu on issues that relite
ta land use planning wi thin the Okavanqo reg-ioD. More specifiully be 1s to
advise the IUCN team on the land use planning i.plications of tbe SOlimP and
other alternatives as they relate to the conservation and development of t!1e
Okavango region.

5. Ronald E. !'fanley (Hydrologist)

Ronald MarlIey is a Chartered Civil Engineer vbo worked 011 a Iluaber of water
resources projects over a 5 year period and then began a ti. of reseArch ill
bydrology which led to the development of tbe IYSIK ra1nfall rua-offmdal. In
1980 be started his international career with a Ura of consult11ig engineers.
Since thea be has worked in so_ 25 counties world wide. Recent projects haft
included the unage.ment of flov forecasting projects for the Kiger river bUill.
itL the course of which he developed a :IOdel of the inner delta of the lfiger. u4
for a river basin in Java. Indonesia. He is currently a free-lance consultant 1n
engineering hydrology.

In the SOlWDP review project his principal activities will concern the .adels
used by the consultants and the data they used With these lIlOC1els. Of tbe thrH
.adels he will be concerned largely ~ith the hydroloqical aodel of the delta and
the water resources system model. His work will include an evaluation of tbe
performance of these JDOdels and lDay include developunt of new iIOdels if this 1s
considered necessary. He will work closely ~ith the hydraulics consultant .011 c:e
third lDOdel trhich studied the hydraulics of the natural and aodified river
channels. He will be based in Gaborone for 6 lIOoths of the stUdy.

10
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Peter R. Rogers (Water Resource ?lanner)

Since 1974. Peter Rogers has been Go.don KcJtay Professor of Envir.cnmental
Engineering and Professor of City and Regional Planning at Harvard Uninr'ity.
Sis -.ajor research areas include improved methods for managing natural nsourca
and the environment. with emphasis OIl the use of analytic: opUaisiDg_~ to
incorporate both the natural Pb.enOJleD& and the engineering eootrcls. UI4
development of _zo-scale models of resource unage.aaent that relate directly to
aacro-econoaic. parameters. Since 1978. he bas been activelr 10"01'" ill watu
resource developsaent issues in Bangladesh and IAdi.. lie 1s senior aatbor of the
1989 Eastern Vaters Study: Strat8ilu to llanage Flood and Droapt 1& tJse
Gangea-BrabMputra Buill.

In consultat10n w1th the hydrologist and hydranl ic engineer. Rogers' !ems
of Reference are to evaluate the adequacy of the SOlWDP lIOdels. 1. tbI eVeDt
tbat such 80dela ue inadequate" be is to reCOMeDd vhatevu dwlgea a4
add! tional studies are required for an accurate evaluatioD of the watU'nsourcu
aspects of the SOlWDP" or for the design of other works that aay be Aggeste4 by

. tbe lUCK teaa. He 1s also to evaluate the effects of the evolutlO1l of tile delta
due to morpbo1Qi1cal and <:1 iJUtological changes in tems of cbanael reg1M Ud

6.--



1. Thayer Scudder (Team Leader)

Thayer Scudder 1. Professor of AnthroPOlogy at the c:ailfo • - tltut' of
Technology and a founding director of the Inst1 tute for DeveloPIIiDtkt!liopolOi1
in Binghamton, Hew York. Since 1956, bia activities have upbu111d tba ialpKtl
of river basin development project. on local populatlou 1. U. -mple. aDd
subtropica, with special emphasi. OIl the ICar1b4 Daa (M1ddl. IUlbu1), AnIA.l1gh
Dam and Jonglel canal (the IIUe), and. in Sr1 Lanka, the Aceelerated Kahawe!1
Projects. Chair of tbe U.s. National Research CouncU's 1985..89 Jaba Valle,
(Solr.alia) Study Panel, currentll be 1. a I\embar oftha EDvlroueAtal 'anel of
Experts for the Lesotho Highlands Vater Project. •

q,.--=:. ... '

k teu leader, Scudder'. Tem of Reference require hJ.a to' d1nct IIld
oversee the work of IvaI. SOIWDP Review; to ensure that the DeCUIUY' report.
are prepared on .cbedule; to .inta1n regull.1' liaison witb Iva'. office 1n
GabOrone, Inc! IUCI'a Wetland Progr.-e Office in SWitserland; aDd to .olicit u.e
vi~ws of govemmst &ieJlc1u, IlODgoyernmental organizationa, local CGIIIWl1tl..,
and tnterested iDdlY1duals as tiler relate to the SOIVDP and to tbe coaaervaUoD
and development of tbe OkayaniO region.

8. Alan I.D. Taylor (Biologist)
r

~..;...
•
.~-'.. '....-.

.>A:

.~

Alan Taylor took his PbI> In plant physiology/biochuistry at the University
of Sussex 1n 1976. lis IIOre recent activities include dlrectloa of tbe nat1ona.l
research progra.m. CD Uganda wetlands: joint organiser of tbe OOA 19roforestl'J'
and IIYcorrhil4 research for seai-arid lands of East Afrlca; aDd Project Leader
of the Kenya Indigenous Rice Collection Project. .

Taylor's Teru of Reference are to assess tbe botanl~l diversity and
productivity of the Lower Boro ri.er syste. and to ISse.s ita local,DAtioaal,
regional, and global importance. Be Is also to review tbe envlroaental 1.e:t
study of the SOIIDP in order to provide lUCH with. critical ~lysl. of its
strengths and weaknesses, and to advise 1UOI on the l1kely ecological i.pact of
alternative vatet resource developDal1t strategies.

9. StepbeA D. tumer (Socloecoacwiat)

Stephen Turuer is a geographer (Ph.D. University of Londoll) wboae research
area of .peciaUntioD Is Southam Africa. Lecturer 1n GeograpbJ at the W.tioaal
University of Lesotho fraa 5epteabu 19'18 to Septeaber 1980, be sene4 .. 5eDJ.or
Sociologist and lead, Applied Research VDit, Mint.tlT of Local GoYemMllt and
Landa, Botswana, frca Moveaber 1980 tbrCKlgh April 1913. 'roa IIaJ' 1'.7-Deeeeber
1990 be was Social Developeent Officer in tbe Lesotho 81ghla4aDemopNDt
Author! ty. Currently he I•• staff .mber, Centre for Develos-entCooperaUcm
Services. Free UD1versity, AastellJaa.

During a three aaonth viait In early 1992, fumer 1. to anal,.. local
populations in regard to the present and future dewan&! of tlleir econa.luand
co_unities on tile water resourcea of the Okavango l891011. Beia allo to usess
the i.pacts of different CSevelo~t and conseIVatiOD altemati"", including tbe
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sor~~p. on local populations.

10. Gilbert F. ~ite (Senior Adviser)
:~ ..

A geographer, Gilbert Whi te is former President of l14ft"rfo
Professor of Geography at the University of Chicago, Me! D1~'!'ir!i6ij
University of Colorado's Institute of Behavior Science. A .ember·~ .
States Hational ~cademy of Sciences, he received the trler
gnvironmental Achlevement in 1987. MUber or Chair of alA
International Commissions, he was Chair of the United KatloM Panel OQ

River Development, 1957-8; Chair of the Committee 011 Vater of their •
Research Council. 1964-1968; Scietifie Adviser OIl lWl-u4.·;1 . 9-
AdJlinistrator of the Uni ted Nations Development Pr09r.... 1"'- I'm pi r.
the CommisSIon on Hatural Resources of the Hattonal Rese~reh COQllC11;...,n~1~t80, 10'.

and azecutlve Editor of the journal EnvIronment trOll 1983 to tha p~~t..~~~~.:

Gilbert F. White's Tems of Reference are to provide perspetti..•• aci.l~.~:··
to IUOl's SOIWDP Review teu :De.mbers as they assess the a4vutl.gu lAd
disadvantages of various alternatives, including the SOIVOP, for the lutainabl.
development of the Okavango region. He "ill also critique the InceptiCll Report,
indiVidual reports of team =embers, and the Draft Final Report .

.
11. Edmund P. ~r1ght (Hydrogeoloqist)

12
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After 22 years of service td th the Bri tish Geological Survey, EdImod ~r1ght

retired in November 1987 as Head of the Survey' 5 Overseas Hydrogeology SecttoD.
Specializing in groundwater resources, he ns also Adviser to the British
Overseas Development Administration. Since taking his PhD at Oxford, he bas
worked in Africa, Asia, Latin American, and the ~iddle ~ast. Froa 1987 to 1989
be ..,as senior hydrogeological ccnsul tant to the World Bank/T1HtP Sub-Saharan
Hydrological Assessment •

. .L ~right IS Tems of Reference are to evaluate ground' water suppliesl surrounding and adjacent to MaUD, and surrounding and adjacent to downstream
.,. users including the Orapa aining complu, the apact of current use OIl quaatity

. and quality of those supplies, the impact of the salVOP and other water resource
• . development alternatives OIl those supplies, and options for groundwater reCharge •
. '. In cooperation .do th the hydrologist and water resources planner., be 15 11so to
~.. evaluate the adequacy of the SOIWOP lIOdels as they relate to the seisaic history

. _} Of the Okavango river bulB systea and surroWlll1ng regloos.
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BIOGRAPHY OJ' ROBBRT A. 8:1880.

Robert Bisson is the founder and past Chairman (retired June 28,
1991) of the groundwater development firm of Bel Geonetics, Inc.;
and is the principal architect of the firm's integral systems
approach to natural resource exploration and management.

Mr. Bisson has, as Chief Executive of BCI Geonetica, initiated
hydrogeologic and economic mineral exploration programs for private
industry and public agencies, covering much of sub-Sah?~anAfrica.
He has worked closely with his colleagues at BCI on research and
applications programs for water development in Somalia, Djibouti,
Ethiopia, Kenya, SUdan, Mali, Botswana, Zimbabwe~ Namibia, and the
Republic of South Africa. Before joining Bel, Mr. Bisson had
participated in privately-financed exploration programs in several
west African states, with a focus on coastal Nigeria and the
Camerouns.

In 1985, after personal field investigations, Mr. Bisson designed
an unprecedented exploration ~rogram for water in Somalia. During
the resulting successful project, he collaborated with Dr. Farouk
EI-Baz, Director of the Center for Remote Sensing at :Bo~ton

University, on an experimental application of the;~hut.tle~"square

borne cartographic "Large Format Camera" (LFC), to a 14,000 squar~

mile arid region of Somalia.

Bounded by Ethiopia and the Gulf of Aden, and without accurate
ground control points from available maps, this desolate part of
the Horn of Africa was mapped for water potential by Bisson's team
using, as a navigation map base, the unique high-quality
photographs generated by NASA '.5 LFC, combined with the botanical
and aeolOQic informa~ion contained in the excellent Landsat
~~~er~ge of the reqion~ Using innovative exploration methods, the
study region was found to possess substantial amounts ot water,
proven by test wells drilled proximal to population centers for
Somal ia citizens and Ethiopian refugees. The test wells alone
averaged over 200,000 gpd of fresh water per well. The 1986
political upheaval in Northwest Somalia prevented the full testing
and development of this major regional fresh water resource.

In 1987-1989, Mr. Bisson and Dr. EI-Baz once again teamed up in a
Bel-designed water development proqram in Eastern Sudan, using NASA
LFC photos as the "navigation map" base an Landsat and other
satellite imagery for hydrogeologic interpretive purposes. The
specialized exploration process was this time applied in context
with an innovative private-sector partnership with USAID acting as
development "catalyst" by funding the groundwater and socio
economic feasibility program. The private sector "pre-committed"
its resources to the ultimate development of specific water-
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dependent projects, including mining, agriculture and industry, all
located in the principal target area -- the Red Sea Province.

The feasibility program was completed to the point of test drilling
before political -force majeure" (i.e. a Coup d'etat) temporarily
delayed the project. Nevertheless, the plan is in place and
partners remain poised to proceed with the next stage of
development in the firm belief that the outputs of this innovative
joint venture with Sudanese business partners will be profit
producing ventures based on water availability, including
agricultural, industrial and mining ventures.

Mr. Bisson t s interest in natural and political water constraints in
the Near East bas led to extensive research and personal
conferences with local ministry officials, water engineers, and
hydrogeologists in Iraq, Jordan, Saudi Arabia, and elsewhere in the
region ..

In 1972-1975, Mr. Bisson and former NASA TIROS satellite program
manager, Dr~ William K. ~idger, Jr., pioneered the use of digital
computers to expedite the examination and analysis of multi-variate
geographic-based data, involving the integral use of remotely
sensed data, including ERTS-l (the first Landsat). This first
generation "Geographic Information System" was subsequently field
tested on water pollution studies and regional land use planning.

1969-~972, Mr. Bisson gained extensive experiences as a
professional consultant in natural resource assessments, including
environmental baseline data collection and impact statements. He
participated in project management and senior technical roles in
more than sixty environmental projects, including power plant
sitting and impact analysis, (hydro-, fossil-, an nuclear 
fueled), oil refinery site evaluations, sewage treatment plan
watershed impacts, highway impacts, and non-point water pollution
studies.

As a student and ocean explorer from 1964 to 1969, Mr. Bisson
received formal liberal arts and science education at the
University of New Hampshire and The Faculte des Sciences
(Marseilles), While pursuing "hands-onW training in the U.S.,
France and England in modern exploration concepts.

As a research assistant in Marseilles and Monaco, under the
patronage of Captain Jacques Yves Coustea, Mr. Bisson participated
in the development of modern man-in-the-sea technology and was
involved in research concerned with deep-diving technoloqy and
human physiology. He later joined a London-based commercial diving
company and used his academic training and research experience as
a member of one of the first teams of professional divers to work
with mixed-gas apparatus of 200-meter depth capability. He went on



-3-

to become a project manager for continental shelf mineral
exploration at Ocean science and Engineering, Inc. in Palm Beach,
Florida.

In 1988, Mr. Bisson was appointed by Commerce Secretary William
Verity to the Industry Sector Advisory committee for Trade Policy.
He has also served on the D.O.C. "U.S. Water Technology Export
Council."

Mr. Bisson is aU. S. citizen and maintains residence in New
Hampshire and Washington, D.c.

Professional Association and Affiliation

At various times during his career, Mr. Bisson has been a member of
the following professional organizations and boards.

o Marine Technology Society
o Association of Engineering Geologists
o MAS
o Water Technoloqy Export Council - u.s. Dept. of Commerce
o International Desalination Association
o National Water Supply Development Association
o New England Water Works Association

o Explorers Club - Fellow

Selected Publications

Bisson, R.A., and El-Baz, Farouk, "Megawatershed Exploration
Model. " Presented at the Water and Wastewater International
Conference. Barcelona, Spain, April 1990 (Pub. Conf" proceedinqs).

Bisson, R.A., and El-Baz, Farouk, "New Groundwater for Sudan -- The
Megawatersheds Exploration Model. II Proceedings of the 23rd
International symposium on Remote Sensing of Environment. Bangkok,
Thailand, April 1990 (Pub. Conf. Proceedings).

Bisson, R.A., and El-Baz, Fa~ouk, Megawatersheds Exploration Model
for African Water Development. II Presented at the African Water
Technology Exhibition. Nairobi, Kenya, February 1990 (prior
pUblished material distributed).

Bisson, R.A., and El-Baz, Farouk, "Meqawatersheds Exploration
Model." Presented by Robert Bisson to the Third World Acadeay of
Sciences' International Conferences on Desert Environments.
Trieste, Italy. November 1989. (Pub. Conf. proceedings).

Bisson, R.A., "Groundwater -- The Ultimate Economic Mineral."
Proceedings of the 2nd Annual Conference on Profiting From Water.
Santa Monica, California, May, 1989.
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Bisson, R.A., Hoffman, Peter D., "Groundwater -- The Paradoxical
Economic Mineral." Water and W~stewater Magazine. April, 1989.

Bisson, R.A., and Long, A.D., 1984. "Exploration for New Ground
Water; Impact of the Space Age in the Third World." third World
Development. Grosvenor Press, London. Publication Date: December
1984.

Bisson, R.A., and Hofman, P.O., 1982. "No Risk/Turnkey Water
supply Contracts." Journal Of the New Hampshire Water Works
Association, February 1982.

Bisson, R.A., and Widger, W.K., Jr., 1977. "Innovative Techniques
for Water Resources Studies," Journal of the New England Water
Works Association, June 1977.

Selectea Lectures anet Panel l.articipatio))

Sponsor and Panelist, Global Water Policy and Technology summit for
Africa. Cairo, Egypt, June 1990.

Bisson, R.A., "New Water for California." California Academy of
Sciences, lecture series, 1988.

Panelist/Speaker, liThe Application of Modern Exploration Methods to
strategic Water Mapping in the Mid East." Conference on U.S.
Foreign Policy on Water Resources in the Mid East and Horn of
Africa. Center for strategic and International Studies (CSIS),
Washington, D.C., 1986.

Bisson, R.A. and Bisson, L.G., 1986. (Speaker/panelist).
"Discovery of Major New Brackish Water Supplies for Low Pressure
Reverse Osmosis Treatment, Using Modern Exploration Techniques."
Annual Conference of the Water Supply Improvements Association,
Washington, D.. C.

Speaker, "The Big Picture - A Look at the Water Planet Fro. Space."
Cape Canaveral section of the American Institute of Aeronautics and
Astronautics, Merritt Island, Florida, 1986.

Panel ist/Speaker , "Ground Water Acquisition Problems - Locating
Ground Water for Municipal Uses. " Presented to American Bar
Association: Workshop on Eastern Water Law. Baltimore, Maryland,
1984 ..
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Bisson, R.A., 1983. (Speaker/panelist) "Remote-Sensing
Applications of Groundwater Development and Hazardous Waste site
Evaluations." Presented at European Economic community Remote
Sensing Seminar, Trini1;y College, Dublin, Republic of Ireland.

Speaker, "Mineral Exploration Techniques Applied to Bedrock Water
Discovery. " Presented to 33rd Annual National Water Well
Association Conference, 1981.



InlernallOnal
V/ilderness Leadership

19 December 1985

Mr. Robert A. Bisson. President
BCl Geonetics, Inc.
Airport Road
P. O. Box 529
Laconia, NH 03247

Dear Mr. Bisson:

Foundation
Executive Office:

World Wilderness Congress
Colorado State University

Fort Collins. Colorado
USA 80523

(303) 491-5804

Paul Weingart has suggested that I contact you, feeling that your work and
that of our principal project would have much in common.

I listened with interest as Paul told me of your ideas concerning the
hydrology of the Okavango swamps and your innovative approaches to
conservation. I would certainly like more information, if it is available.

Enclosed is the Prospectus for our principal project, WORLDWIDE
CONSERVATION - the 4th World Wilderness Congress. This Congress is being
planned as the most significant and far reaching conservation event in
America in many years, and will address a wide range of international
conservation challenges by using wilderness - wild and remote areas - as a
unifying. central theme. We are making rapid progress, and all signs point
to a stimulating and effective Congress.

We have a special interest in Africa, as the World Wilderness Congress was
conceptualized and first convened there. Also, Michael Sweatman (Chairman
of the Board of Advisors of this 4th Congress and an international banker
with experience throughout Africa, Europe and North America) personally
feels that the Okavango swamps would make one of the best case studies for
convincing multilateral agencies to re-shape international development and
conservation policies.

I hope you find the Congress of interest, and I look forward to hearing
more of your interesting work.

Yours sincerely,

Vance G. Martin
President

cc: Paul Weingart

a non-profit foundation
23-7389749

Directors; Dr AN Cleaves. Chairman (USA). Dr John Hendee (USA). Dr. Ian Player OMS (ASA). Sir Laurens van dar Post OBE (UK).
Dielle Fleischmann Seignious (USA). BrigadIer M.JA Wilson OBE. MC (UK). MIchael Sweatman (Canada)

President Vance G Martin (USA)
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February 5, 1992

MEMORANDUM

TO:

FROM:

R&D, Anthony Tummarello

Robert Bisson, Exploration Consultant
Unsolicited Water Exploration Proposals
Ethiopia/Botswana

for ~r;.,- .-.
Introduction

This memo and accompanying documents summarize my prior,
unsolicited proposals (enclosed) to OFDA and the USAID Operations
Office describing a proven highly innovative technical solution to
urgent water-related problems in Ethiopia and Botswana. The
problems addressed include: refugee relief, crisis mitigation,
severe economic development constraints, and the infl icting of
potentially severe environmental damage on one of Africa's great
natural wonders, the Okavango Delta.

Success~ul project completion will contribute significantly to
solving the above described problems, and will generate other
benefits, including immediate expansion of pilot areas to national
(Ethiopia) and International (Botswana and surrounding states)
status, as well as setting the stage for transferring the generic
form of the groundwater model elsewhere in Africa and around the
globe. (e.g. via timely introduction of pilot program results at
the 1992 U.N. Conference on Environment and Economic Development) •

Target regions - Problems and Solutions.

1. Ethiopia - This unsolicited proposal addresses the needs of
Ethiopian people currently in priority refugee, urban, and/or
remote areas who don't have access to potable water. A highly
developed, proven technology for mapping groundwater resources
inclUding accurate locating and tapping of basin-integrated
fractured bedrock water systems, is offered to increase the
immediate availability of and predictability of this vital
commodity. The technology to be used was developed over the past
15+ years by Robert Bisson who has led the proposed exploration
team in numerous mapping projects in Africa and the U.S., and has
been proven by them in two bordering states (Eastern Sudan,
Northwestern Somalia) under funding and sponsorship by A.I.D.

Beyond the feasibility assessment (Phase I), the overall
Ethiopia effort entails: (1) development of a project
strategy/plan and (2) proceeding to map priority regions, drill
test wells, and assemble the public and private sector capacity to
oversee, operate, and maintain these water supply points. A future
stage of the undertaking (Phase III) would logically include
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completing a national water resources map and preparing the project
participants to expand into a regional/national water development
program, including effective national use policies and a legitimate
role for the private sector in the location, development, use and
the ecologically sound and sustainable maintenance of these water
sources. This technical information, training, and enhanced water
development capacity will expand strategic options for the future
development of the economy and country.

Environmental and Other Consideration

since I believe that the environmental aspects of water
development anywhere in the world are a fundamental requirement for
real functional solutions, the integrated exploration programs I
have designed and carried out always include adequo~e study of
environmental factors from day one of the program, as t:.l£e attached
flowchart of a typical exploration program indicates. (tab_J_>.

Proof of the existence and environmentally-safe accessibility
of these "megawatershedlf sources will provide the Third World with
a new lease on life and permit USAID and other institutions to
contribute long-term, affordable solutions to chronic, water
related, debilitating problems.

In addition I have attached a copy of my Dec. 6 letter to
Andrew Natsios, (tab~) which discusses some.important specific
points of the Ethiopia proposal.

2. Botswana - The Problem

Botswana possesses many natural resources, from the diamonds
in the ground to the ingenuity of its people, but the most
remarkable resource of all is the freshwater bounty of the
Okavango. Therein also lies the problem.

Because the ancient Okavango River and delta system is of such
enormous proportions (over 10,000 square km) and contains fresh
surface water throughout its domain, it has long been the focus of
major attention from man and beast alike.

Over the past 60 years, from Colonel Charles Reys' leaky dams
to the present day dredging, dam, canal, pipeline, etc. proposals,
people have been seeking some method to extract water from the
Okavango without sacrificing the most productive and awe-inspiring
ecosystem in southern Africa.

Nevertheless if the country is to continue to prosper the
public and private sector of Botswana are convinced they require
expanded reliable water resources and they continue to focus their
creative efforts on discovering a way of reconfiquring the swamp to
meet their water needs. By June 1992, decisions will be taken by
the Botswanan Government to take some action with the least
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perceivable impact of the Okavango Delta ecosystem. The
International Union for the Conservation of Nature (IUCN) is
currently undertaking an environmental impact study, which will
result in a June, 1992 report to the Botswana government concerning
the environmental "costs" of the proposed dredging program, along
with alternative water supply concepts.

The Ground Water SolutiPD

It is well know that Botswana is crosscut by major faults
which have been very active through geologic history. For the past
100 years, field work and seismic monitoring performed by
scientists and explorers, ranging from Or. Livingston and James
Chapman, to U. S. Geological survey Seismic experts, have noted that
the Okavango straddles a very active fault system, with large
earthquakes a normal occurrence and with profound, well documented
influence over the surface water of the Okavango River and delta
system. For example, in 1952, 23 earthquakes shook the region and
the Boro River, which had been nearly dry for 30 years, began to
flow again. An average of three earthquakes per year still occur
below the Okavango.

Further, the freshness of the surface waters throughout the
Okavango River and delta system is so extraordinary that when David
Livingston first explored the water (Southeast) extremities of the
Delta, in 1849, he wrote " ••• We found the water to be so clear,
cold and soft the higher we ascended that the idea of melting snow
was suggested to our minds ••• •

The combination of active continuous rift-faulting and massive
annual freshwater flows, with the lack of salt build up in any
nearby surface water must lead one to suspect the existence of a
very leaky bedrock system, with hydraulic continuity over a very
large area in order to receive and distribute the annual deluge of
over 10 million acre feet of new water from the rain and River
systems of Botswana.

Given that water is a "universal solvent" and that when so
much water (as us evidenced in the Okavango), eventually leaves the
earth's surface as vapor, it must leave behind its dissolved salts
in very significant quantities, then one only has to search for
this "water spoor" using appropriate techniques to identify the
points of departure. In fact, when one looks at Botswana from 500
miles altitude, the natural groundwater discharge points of the
Okavango megawatershed become obvious. The great evaporation pans
of the Kalahari, in addition to receiving and evaporating local
rainfall, are most certainly the major discharge areas for the
great underground water systems The African Rifts have created.
Again, from the clear perspective attained by satellite remote
sensing one can clearly see the relationship of the regional great
faults to the surface ~ groundwater flow regime.
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Regional Implications - SADCC countries.

During the proposed Botswana pilot project, our first two
phases will reasonably document the basic geography of the regional
water cycle in Botswana, which will provide us with the opportunity
to discover the critical attributes of the actual water balance of
the region. In practical terms, a substantial percentage of fresh
surface water inflows from the Okavango and Chobe River basins
actually flows into, and through groundwater transmission systems
which extend over almost all of Botswana plus parts of Angola,
Zambia, Nairobi, and Zimbabwe. The amounts of water involved in
this system of underground conductors is likely to include a large
percentage of the previously assumed "potential" evapotranspiration
from the Okavango delta. This "interbasin" system may transmit
tens of billions of cubic feet per year of renewable water,
coursing through fracture systems pervading the region and
currently evaporating directly from the water table, leaving only
its salt burden as evidence of its passing.

These discoveries represent a real-term opportunity for u.s. 
initiated solutions to water-related problems plaguing the western
SADCC states. In. addition, the eastern splay of the African Rift
System penetrates the remaining SADCC countries, with similar
promise for problem-solving and economic development.

2. Special Considerations and Constraints

In addition to the "obvious paradigm shift.. opportunities in
Third World Development strategies, one of the principal reasons
for choosing Ethiopia and Botswana for these first pilot projects
is the urgent need for answers to be forthcoming before Summer
1992. Even from a pure cost perspective, there is a driving need
to find potable water. For example, in the Ethiopia case, the
U.N. is spending $400,000 per month (U.S. pays 25') to truck dirty
surface water to Ogaden refugee camps. (They have spent $10+
million over the past several years).

MeanWhile, the rainy season in Eritrea normally begins to make
its appearance in June requiring careful pre-planning of
exploration and drilling rig logistics and early, (April-May)
mapping of favorable ground water areas for drilling purposes.

Botswana has a different, but equally difficult time
constraint with profound near and long term environmental
implications, because the Botswana government intends to make a
decision in June, 1992, to either initiate a major capital works
water program (dredging, dams, etc.) in the Okavango, or to
discover a viable sustainable alternative water supply.
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The second Botswana program time constraint represents a major
opportunity to transfer the model into a global context, by
introducing the results of the pilot model to other donors at the
U. N. Conference on Environment and Economic Development which
begins in June, 1992. The first "Megawatershed Exploration Model",
was developed by Bisson, and with Dr. Farouk E1 Baz, in the eastern
province of Sudan, was previously published and presented at the
Africa Water summ:Lt in Cairo (1990), the Third World Academy of
Sciences Conference on desert Environmente at Triest (1989) and the
ERIM Remote Sensing Conference in Bangkox, (1989). The Botswana
model will therefore serve as a corroborative second-generation
model, with direct, practical application generating near-term
tangible benefits.

Bisson and his team

Unigyeness test. The proposed groundwater mapping/testing
projects address complex geographic regions and peoples. The
project proposer, Robert Bisson, and his team of subconsultants
have worked together for over a decade in the U.S., and
successfully developed fractured rock aquifers in the Horn of
Africa for refugee relief camps purposes. In these proposals,
Bisson is offering the highly (time) efficient application of a
proven methodoloqy by an experienced team already possessing
substantial personal learning curve of local conditions and· a
comprehensive data base of appropriate nature tor groundwater
mapping, combined with advanced knOWledge of specialized
requirements for drilling technoloqy and skills in fractured
bedrock aquifers.

The Y.D.im.lI. combination of factors includes: 1) successful
Ogaden (Somalia/Ethiopia) application of technologies for
groundwater exploration developed by this team; 2) Initial
discovery and publication regarding the "Megawatershed" phenomenon;
3) the unprecedental documented observation that the
Itmegawatershed" phenomenon exists in Ethiopia (as in Sudan) and in
Botswana; 4) the time constraints for success which require "hit
the ground running" capabilities Bisson and his team can design,
implement and deliver the products described in the unsolicited
ro osa18 •



December 16, 1991

Mr. Howard M. Fry
Acting Associate Administrator

for operations
Room 3942 - NS
Washington, D.C. 20523-0072

Dear Mr. Fry:

In order to achieve my ultimate goal of "paradigm shift" for
water-related USAID (and other agencies) disaster mitigation and
development-related projects, I believe it is helpful to provide
two or more model projects demonstrating the success of this
unique approach in water-limited environments.

During the past two months, I have submitted unsolicited
proposals for multi-phased projects in Ethiopia and Botswana.
While I am perfectly willing to proceed with the projects as they
are approved, (if any delay would be caused by the contracting
process), it would be most efficient if I were to carry out the
design phase of both these projects in a single, coordinated
effort. Further, I would recommend that I plan an integrated
mapping and refugee-related drilling project for both Northern
and Eastern Ethiopia simultaneously rather than simply one or the
other.

I have previously submitted two separate budgets totalling
$135,000 for my work in Ethiopia and Botswana. If we were to
include the (Ogaden) Eastern Ethiopia region with which I aa
quite familiar, the additional cost would be $30,000, involving
the use of another specialist (with Ogaden mapping experience)
during the initial field trip and in the planning process.

I also strongly recommend that USAID provide appropriate locally
expert advice in the subject area of water and sanitation and
drilling capabilities in Ethiopia in order to better integrate
results from the projects into USAID S.O.P. and to expedite the
process of actual drilling for refugee relief in a timely manner.
The best person I know for this function is the recently retired
UNICEF coordinator for worldwide community water supply and
sanitation, Mr. Martin Beyer, who is well-known to USAID W.A.S.H.
Program senior staff.
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As I have indicated in the enclosed documents, time is of the
essence in the success of these projects, due to weather
(Ethiopia) and politics (Botswana), neither of which are under
our control.

I am prepared to begin work on the integrated design program
immediately upon USAID authorization.

Sincerely,

obert A. Bisson



*Budget Combined Projects Prefeasibi1ity studie.

person-months

Principal Exploration Consultants 4.5

Senior Consultants (e.g. Ethiopian & B~swana

dri1ling logistics experts, consult, etc.) 1.1

scientists/technicians (geologists,
hydrologists, etc. 2.5

Project Administration consultation (project/
contract flow control, accounting, secretarial,
legal, etc. 3.9

12.0 person
m:l1t:hs

Budget: $105,000

Travel , Subsistence

Domestic
International

$ 6,000
$ 17,000

$ 12,000

support Services lquipment

In Africa: auto/driver/guides $ 25,000
airplane charter

In u. S. : GIS Exploration Program Computer Analyses

Administrative: Report Preparation - Office,
telephone, fax, insurance, etc.

Estimated Total

* BUdget InformatioD is proprietary: NO RELEASE ALLOWED

$165,000



• • •KEGAWATERSHED GROUNDWATER MAPPING AND TESTING ·-PROOF OF CONCEPT- PROJECT· FOR ECONOMIC
DEVELOPMENT AND ENVIRONMENTAL CONSERVATION IN BOTSWANA ANDlrHE SADCC STATES

Design Stage . Bo~swana - Target completion date: March 23, 1992*

Tasks

1. Establish highest level U.S.-Botswana political rapport with regard to Megawatershed model
socioeconomic/environmental implications for Botswana. Receive agreement of Botswana government to carry out
phases I and II of project, for inputs to 1992 International Union for Conservation of Nature and Natural
Resources (IUNC) Environmental report.

2. Update Botswana database from sources in Africa and in Europe/U.S.A.

3. Establish linkages with appropriate Botswana government/private agencies for subsequent data
acquisition/analysis and ongoing communications with key Botswana players.

4. Obtain commitments for (future) logistical support for Phase II field work.

5. Construct preliminary Botswana basemap for megawatershed analyses, working with appropriate experts and
Geographic Information System (G.I.S.) capability in U.S. and Botswana.

6. Coordinate with appropriate institutional representatives in U.S./Europe/Africa to optimize dissemination and
constructive impact of megawatershed demonstration (Phase II) in Botswana, especially with regard to the SADCC
regional development implications and the global environmental conservation objectives of the June, 1992 U.N.
conference on Environment and Economic Development.

Products - March 23. 1992

1. Written feasibility Plan for Phase II Megawatershed Mapping and Test Drilling Project, ready for immediate
implementation, with team and resources identified and all permissions, etc. researched and/or committed.

2. Working Base Maps for Phase II Botswana Megawatershed analyses established on Geographic Information System
(GIS) in U.S. and compatible with IUCN system.

* Assumes work begins under contract during first week of January, 1992
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December 20, 1991

KBMORA)!DUK

TO:

FROM:

SUBJECT:

AFR/ONI/PMO, Donald W. Muncy

AA/OPS, Robert A. Bisson, Consultant

Africa Megawatershed Proposals/Environmental Issues

I was quite concerned about apparently unresolved questions
regarding environmental impact considerations during my proposed
groundwater mapping, testing and (ultimate) development programs.
Since I believe that the environmental aspects of water
development anywhere in the world are a fundamental requirement
for real functional solutions, the integrated exploration
programs I have designed and carried out always include equal
study of environmental factors from day one of the program, as
the attached flowchart of a typical exploration program
indicates.

I have also attached a copy of the letter I sent to Andrew
Natsios concerning my technical response to the environmental
question, as a logical follow-up to prior correspondence
regarding other technical questions (also enclosed).

Mr. Muncy, the groundwater resources of the regions targeted for
these model projects have been dealt with only in the most
superficial fashion and are most definitely underutilized.

Proof of the existence and environmentally-safe accessibility of
these "megawatersheds" will provide the Third World with a new
lease on life and permit USAID and other institutions to
contribute long-term, affordable solutions to chronic, water
related, debilitating problems.

I continue to be prepared to meet with you or any of your staff
to answer any question you may have concerning these projects and
their contribution to achieving U.S.A.I.D.'s goals.

Thank you for your consideration.
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December 6, 1991

Mr. Andrew Nat.ioa
Assistant Administrator for Food

and Humanitarian Assistance
Room 1262A NS
Washington, D.C. 20523

Dear Mr. Matsios,

Following up on my previous October 31, 1991, unsolicited
proposal, regarding OFDA objectives in Ethiopia, I wish to clarify
certain poinjtswhich may not have been adequately described in my
proposal:

1. My proposed water mapping and drilling project has two
goals; first, to accurately identify where the ground water really
exist~ in your crisis mitigation arel(s), so that refugees can be
provided clean water ASAP. Due to the nature of my program, during
our mapping process, we (USAIO-OFDA team) will be able todetemine
which drilling targets are appropriate for which purpose, including
a hefty amount of "reality check" for refugee water requirements,
such as time and equipment constraints, USAIDand Ethiopian
socioeconomic priorities (i.e., don't encourage permanent
settlements in the wrong places, etc.), while at the same time
providing the USAID/Ethiopian principals the real opportunity tc)
plan ahead! Not only can decisions be made about today's crisis,
but also tomorrow' s needs to present a (near-term) recurring
crisis. (i.e. wells that do dry up next month).

Second, the mapping project, while Refugee water requirements
are being met, will also provide planners with the ability to
design development scenario. on their GIS, based on a fielc:l
verified (refugee wells) preliainary groundwater development map of
a very large region of Ethiopia. Obviously, the drillillCJ of high
yield, sustainable sources vill also require suitable drilling
equipment and personnel, which can readily be provided by UNICEF
and SIDA tea-. already on aite, (personal co_." Martin Beyer) and
Ethiopian private-sector contractor. which spring up in the region.
A1.1 of the dri11era vill benefit considerably by 80_ further
specialized. training, provided by .y teaa, in fractured rock well
drilling, developaen't, pWllping and aaintenance. .

2. The proprietary wat.r aapping prograa of which I have
written 80 .uch, haa little in CODOn with either acade.ic atteJIPta
at • fracture-trac.- vill siting, or running about in the field with
maqneto.eter/resistivity ..t.r., blindly ••eking geophysical
"anomalies·. Further, while fractured crystalline rock an produce
_._- .. ,---- ft'I'''I''Il+~+~•• ft' WA~Ar undar the riaht. condit.ion. las in

\
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much of Sudan and Ethiopia), many ot the .ost prolitic water
producing sites of my experience are under hundreds teet ot .and in
fractured sedimentary (not crystalline) rock. In tact, the
aeqawatershed model clearly state., tro. experimentally-derived
results, that the beat ot all worlds is tractured li•••tone or
sandstone (sedimentary) overlain by a. much porous sand anda.
nature can provide, with an active recharge ••chanis. to the entire
ensemble. While the precise, predictable tarqeting of wells under
these ideal grQundwater conditions ironically represents quite a
challenge (which is why we have a water problem) and is impossible
using the traditional (or neo-traditional) approaches described
above, teams using my methods have a better than 86' -hit rate"
under all conditions.

3. Properly sited and drilled be~rock wells in regions where
the groundwater is near the surface (unconfined) or under pressure
(confined), are commonly less than unconfined 150m deep. Our wells
in Somalia, for example, averaged less than 100 meters depth, with
individual yields exceeding 150 gallons per minute. (216,000 gal
per day).

My meetings with your staff have helped me understand some of
my short comings in fully and clearly stating these points and I
hope this letter will help.

I look forward to assisting the OFDA effort to mitigate this
disaster in Ethiopia.

ne~

t~rt Bisson

cc:
A/AA/OPS, Mr. Fry
AA/AFR, Mr. Spanqler
Mr. Koehrinq
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Long Drought 'l'hreatens

Eritrea's Recovery

thousands of people OUI of \\'Or~

As the war intensified in till' Ja.";J

two years, almost all indust rial
and commercial acthitv in Eritrea
ground to a halt, say officials, re
lief workers, and ci\'ilians.

With much of the rural and
urban population subsisting 011

aid, the country has begun to 1'('

semble a single, sprawling refu
gee camp. In each city, to\\11. and
rural district, ERA distributes
wheat and vegetable oil occa..;ioll
ally supplemented by lentils and .
milk powder. Asmara has ni.lIe'
such centers. Since fighting
ended, the World Food Program
of the United Nations has beeome
the main food supplier, bringing
in 33,000 tons monthly through
the war-dan1aged pan of Mas
sawa.

Officials from th~ United
States Agency for International
Dewlopment (US:\ID) \\-111 trawl

Sprawling refugee camp
Despite the \\idespread crop

failure, Eritrean farmers can bl'
seen plo\\mg fields in the hOIN:'
that next year will bring rain.
With 50 percent or more (If all
livestock reponed dead, many
people use inlprovised shovels
and hoes to culti\'ate soil.

In dusty towns, howt:'wr. man\
businesses remain shuttered and

SOMALIA

5l'1Il(lf '( HO~N - SlA,H

/
(
i,
I
I
i

By Dan Connell
Spec.iol to The Christlon x.ence Monitol

o~ 250
o '1 250M,es

10 children for the second year in
a row. :\ot only hunger, but also
frustration \\-ith his failed efforts
are sapping Hamed's spiriL

Erur~a has been burdened
with chronic drought since the
early 19ROs, when famine swept
th~· Horn of Africa killing more
than a million people. In the past
thr~-t' decades Eritrea has also

H
A.MED NUR squats in the
thick brO\\11 dust and sto
ically swings his small

wooden-handled scythe at the
brittle stalks of dried sorghum.
~There is no grain, only fodder for
th,,' animals," he says.

The dead plants are casualties
of a prolonged drought that has
¥.'ithered Eritrea. For this peasant
farmer, the crop failure means
there will be no food apart from
emergency relief for his wife and

==== NACfA, ERITREA ====

empty fields "ith only a stubblt' of
stunted barley and wheat poking
through rod.')' soil.

North to Nacfa, where the
rains failed almost entirely last

•••• •••• been the locale for an inten~ewar year, the road is littered \\-1th dead
cattle, goats, and camels. En:1l

for independence from Ethiopia,
which annexed the fom1er Italian thorny betas, plants that prO\ide

a food of last resort for Eritreans.
colony in 1962.

have become a casualty as des-
Relief workers say that ai- perate camels devour them after

though the war \\ith Ethiopia stripping the few remaining aca.
ended last May "lth a pact to hold·
a referendum on Eritrea's future . cia trees of their sparse foliage.

in 199:3, most of the population is
so impoverished that every dom1
turn in the climate threatens reo '
newed human disaster. Mean
while, Eritrea's peculiar political
status as a territory administered
separately from Ethiopia, but not
yet formally independent, ap
pears to be blocking it from re
ceiving more subsistenc(' fO(ld.

An estimated 2.8 million peo
pie of the country's 3.2 million
are in serious need and are re
ceiving relief rations, say officials
of the Eritrean l1elief Association
(ER>\) , a quasi-State agency.

Widespread starvation ap
pears unlikely here this year be
cause fighting has stopped, and
because there is an eX1:remely ef
ficient relief operation under way,
officials say, \\'hat is more worri
some. they say, is the impact of
prolonged dependency on recipi
ents' morale and moti\·ation.

~There is still a great need for
emergency assistance, but this
"ill not solve the problem here'"
says Arild Jacobsen, director d
Norwegian Church aid, a major
supplier of reLid aid to Eritrea.
~\\11at they need more than ever
are funds for rehabilitation and
development to get out of this e\'il
circle of de~nuen('e.~

During a five-week tour of Eri
trea, the effects of the drought
were visible e\'er~where. OIl the
road souIIl Ill' tilt capital of .\"
mara Wert' UlIl'lH>(! hillside:, and

~Vhjle efficient relief efforts are under way,
long-term food security will come onl} by
revising the province's agriculture sJstem

•

.'



NEW YORK! NY 10016

TUESDAY 10:17 AM EST

3X03MH7WB4K-4-1D
REF: USC/ETHIOPIA

. .. .'

~ ~ I..., . . ~~ .: '
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FOR THE THIRD TIME IN LESS THAN TEN YEARS, ETHIOPIA IS CONFRONTED
WITH A DROU<;HT-OF'-CATASTROPHIC--PRQpoiirioNS.~-IN-f984=85U'P'TO'-ONE
MILLI-dN-PEQ'P~~-STARVED-TODEATH-IN.THE ~ORTHERN REG~ON~_.QE 1'.H~
GOtLNTBY. IN 19-57--8S'A -SIMILA.'it-TRAGEDYWAS AVERTED BECAUSE OF A
PROMPT RESPONSE FROM INTERNATIONAL AGENCIES. NOW MILLIONS ARE
THREATENED AGAIN. HUNDREDS OF 'JlHOUSANDS ARE CHILDREN.

THIS TIME THE SITUATION IS CONSIDERED WORSE THAN IN 1984-85.

A NEARLY TOTAL CROP FAILURE IS BEING REPORTED IN THE WHOLE
ERITREAN REGION DUE TO LACK OF RAIN. IN TIGRAY THE CROP FAILURE
IS ESTIMATED TO BE 40%. THESE TWO REGIONS ARE,ALSO AFFLICTED BY
CIVIL WARS.

APPROXIMATELY 1.5 MILLION PEOPLE ARE ESTIMATED TO BE DIRECTLY
AFFECTED BY THE DROUGHT. THE NUMBER COULD REACH 2 MILLION AS
FAMINE CONDITIONS WORSEN.

FOOD, MEDICAL SUPPLIES, TENTS, WATER PUMPS AND OTHER SHELTER
RELIEF EQUIPMENT ARE URGENTLY NEEDED. UNICEF NEEDS $9.5 MILLION
FOR THIS LIFESAVING EFFORT.

PLEASE RUSH YOUR CONTRIBUTION TO THE U.S. COMMITTEE FOR UNICEF AS
QUICKLY AS POSSIBLE TO HELP WITH UNICEF'S LIFESAVING WORK.
CHILDREN'S LIVES ARE AT STAKE.

HUGH DOWNS
CHAIRMAN
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December 20, 1991

Mr. Andrew S. Natsios
Director
Office of Foreign Disaster

Assistance
Room 1262-A NS

Dear Mr. Natsios,

Pursuant to my December 6 letter which answered some
preliminary questions posed by OFDA and other USAID personnel
(copy attached), in response to furthe~ feedback from USAID
staff, I would like to address the question of potential
environmental impacts resulting from my proposed water
mapping/testing projects.

The comprehensive groundwater exploration program that I
employ to map "Megawatersheds" addresses regional and local
groundwater recharge, storage, transmission and discharge .in an
unprecedented holistic fashion. Environmental impact
consideration and ecological constraints are an integral part of
individual site, as well as, larger model exploration program, as
illustrated in the attached flow chart depicting a prior
project's multi-variate approach. This is the basic method for
Ethiopia, Phase II and beyond.

with specific regard to "hydrological impact" of either the
refugee camp/"test" wells or any future production facilities,
the exploration program survey will clearly identify projected
boundary conditions of the groundwater resources, the method of
measuring local safe-sustainable well yields for production well
construction, as well as the environmental issues relevant to the
individual wells.

While the simply-constructed refugee relief wells will serve
the dual purpose of providing sufficient potable water for direct
human use and generating important data for the exploration
model, it is important to note that these emergency supply wells
will be sited to optimize the practicability of their
humanitarian use, not to demonstrate the best location for high
water yields.

The test wells do not have to be sited right on top of the
most favorable part of the megawatershed to provide great value
to local people as well as the exploration team, because the team
will know where in the model the well is located and hence will
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benefit by the "downhole" data produced. The issues of , e.g.,
local environmental impact, access, drilling, production off
takes, water use, demographic/political changes, will all be
included as part of the overall decision process and planning for
Phase III program implementation.

If you or your staff have any further questions, I will be
pleased to answer them to the best of my ability.

Sincerely,

{;b~
Consultant
AA/OPS

cc: AFR/ONI :RWMuncy



December 6, 1991

Mr. Andrew Nataioa
Assistant Adaini.trator for Food

and Humanitarian Assistance
Room 1262A NS
Washington, D.C. 20523

Dear Mr. Natsios,

Following up on my previous October 31, 1991, unsolicited
proposal, regarding OFOA objectives in Ethiopia, I wish to clarify
certain points which may not have been. adequately described in my
proposal:

1. My proposed water mapping and drilling project. has two
goals; first, to accurately identify where the ground water really
exists in your crisis mitigation area(s), so that refugees can be
provided clean water ASAp. Due to the nature of my proqralll, durinCJ
our mapping process, we (USAID-OFDA team) will be able to determine
which drilling targets are appropriate for which purpose, including
a hefty amount of "reality check" for refugee water requirements,
such as time and equipment constraints, USAID and Ethiopian
socioeconomic priorities (i.e., don't encourage permanent
settlements in the wrong places, etc.), while at the same time
providing the USAIDjEthiopian principals the real opportunity to
plan ahead! Not only can decisions be made about today's crisis,
but also tomorrow' § needs to present a (near-term) recurring
crisis. (i.e. wells that do dry up next month).

Second, the mapping project, while Refugee water requirements
are being met, will also provide planners with the ability to
design development scenariQ. on their GIS, based on _ f1eld
verified (refugee wells) preliminary qroundwater development map of
a very large reqion of Ethiopia. Obviously, the drilling ot high
yield, sustainable sources will also require suitable drilling
equipment and personnel, which can readily be provided by UNICEF
and SIDA teams already on site, (personal co_. Martin Beyer) and
Ethiopian private-sector contractors which spring up 1n the region.
All of the driller. will benefit considerably by 80.. further
specialized training, provided by .y teaa, in fractured rock vell
drilling, development, pWllpinq and aa1ntenance.

2. The proprietary water upping progru of whieb I have
written .0 INch, ba. little in co.-on with either acad_ie attellp1:.
at "fracture-trace" will sitinq, or running about in the field with
maqnetoaeter/resi.tivity ..tera, blindly seeking geophysical
"anomalies". Further, while fractured crystalline rock saD produce
very large quantitie. of vater under the right conditio.. (p.a In
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much of Sudan and Ethiopia), many of the .ost prolific vater
producing sites of my experience are under hundreds feet of .and 1n
fractured sedimentary (not crystalline) rock. In fact, the
megawatershed model clearly stat•• , fro. experi••ntally-d.r1vec:t
result., that the beat of all worlds 1. fractured li•••toneor
sandstone (sedimentary) overlain by a••uch poroua .and and ••
nature can provide, with an active recharqe aechanism to the entire
ensemble. While the precise, predictable targeting of well. under
these ideal groundwater condition. ironically represents quite a
challenge (Which 1s why we have a water problem) and is i_possible
using the traditional (or neo-traditional) approaches described
above, teams using my methods have a better than 86' "hit rate"
under all conditions.

3. Properly sited and drilled bedrock wells in regions where
the groundwater is near the surface (unconfined) or under pressure
(confined), are commonly less than unconfined 150m deep. OUr wells
in Somalia, for example, averaged less than 100 meters depth, with
individual yields exceeding 150 gallons per minute. (216,000 gal
per day).

My meetings with your staff have helped me understand some of
my short comings in fully and clearly stating these points and I
hope this letter will help •

I look forward to assisting the OrOA effort to mitigate this
disaster in Ethiopia.

,

cc:
A/AA/OPS, Mr. Fry
AA/AFR, Mr. Spangler
Mr. Xoehring
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{Eritrea - Regional boundary
{ - Refugee subareas (real I
( projected)
(Ogaden - Regional boundaries
( Refugee subareas (real &

projected)

• •~E6AWATERSHEO WAT~ MAPPING AND TESTIN6
~C~~PT· REfUGEE RELJjF AND DISASTER MITLGATION I.!l.IJ1Il1!JA

tie Ph,s, .. ..I.ukl • CoIrpl.t1on date: March 23. 1992*

. Identify Target Regions Precisely, with inputs from
U.S.A.I.D. • Washington
U.S.A.I.D. - Addis
UNHCR .. Genevi
ett.

OJ
CD
tA.....
»
<
A)_.-A)

c--CD

o
o
-c
'<

{Hydrogeological
{Anthropological

{Exploration f1eld mapping
{Test drilling

{Ethiopian
{U.S.
{etc.
{U.S.A. I .0.
{U.N. institutions
{ADB
{Arab Bank
{Kuwait fund
{etc.
{U.S.
{Ethiopian
{NGOs, UNICEF, etc.

{Addis government
{Eritrean leadership
{Ogaden tribal leade.s
{NGO logistical support
(Private sector support

· locate and access databases for critical criteria
(updated sources)

• Assess logistical situations, support systems
availability a drilling capability

• Evaluate Ethiopian private sector preliminary interest
in long ten. water-related socioeconomic development

• Coordinate with (expected) coalition of appropriate
institutional representatives for refugee relief,
disaster Mitigation a future development in Ethiopia

). Contact and obtafn commitments from technical team
for exploratfon phase 1 test well drilling/pump
supervfsfon

7. Conft~ reqUired support for Phase II (Exploration &
Test Drilling) will be avaflable and seek written/oral
pe~1ssfons frOM Ethiopian and regional government and
tribal functton~r1.s for Phase II exploration work

frqduct - CQlplttton dat'l March 23. 1992

~ieerel1,f. WI~IY.'opment Action plan: .A megawatershed mapping/testing program will be designed and ready for
i.-diate iapluentatton in Eritrea and the Ogaden. this feasibility study/program package will identify key players,
costs, time frues, and program priorities for emergency water well siting/drilling and set the stage for A.I.D. progral
decision and IS Phas.1I dlllOnstration of the contextual significance to U.S.A.1.0. O.f.D.A. Pllnners. of II'legawatershed
models 1nHorthern and East.rn Eth.1op1a. to disaster mit tgat ton and future economic develoPMnt in the regton.

". "'------.. 1nn')
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_611ft MAPelNG AND TESTING • ·PROOF OF CONCEPT- PR0mI· fOB·~
~~ ENVIRONMENTAL CONSERVATION IN BOTSWANA AN~E SAQCC SlATES

2IIJJm~~~·~~~ - Target completion date: March 23. 1992*

Tasks

1.

2.

3.

4.

s.

6.

Establish highest ltvel U.S.-Botswana political rapport with regard to Megawatershed MOdel
soc1oeeon081c/environmental implications for Botswana. Receive agreement of Botswana governllnt to carry out
phases I and II of project, for inputs to 1992 International Union for Conservation of Nature and Natural
Resources (IUNC) Environmental report.

Update Botswana database from sources in Africa and in Europe/U.S.A.

Establish linkagls with appropriate Botswana government/private agencies for subsequent data
acquisition/analysis and ongoing communications with key Botswana players.

Obtain cOImitMents for (future) logistical support for Phase II field work.

Construct preliminary Botswana basemap for megawatershed analyses, working with appropriate experts and
Geographic InfoMiation System (G.I.S.) capability in U.S. and Botswana.

Coordinate with appropriate institutional representatives in U.S./Europe/Africa to opti.izi d1sse.inat1on and
constructive iMPact of megawatershed demonstration (Phase II) in Botswana, especially with regard to the SADCC
regional dlvelo~nt implications and the global environmental conservation object1ve$ of the June, 1992 U.N.
conflrence on EnvironMent and Economic Development.

~ • March 23, Itl2

1. Written feasibility Plan for Phase II Megawatershed Mapping and Test Drilling Project, ready for i..ed1ate
1~1...ntat10n. with team and resources identified and all penmissions, etc. researched and/or co.aitted.

2. Working Base ~P$ for Phase II Botswana Megawatershed analyses established on Geographic Info~t1on $ystea
(GIS) 1n U.S. and compatible with IUCN system.

-l'J...

* ASSUMS work begins under contract duri ng f1 rst week of January, 1992

. 'f
.,~

. \
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Laconia firm's engineers
hunt fOT water in Africa

T
hrough a contract with the New
TransCentury Foundation. BCI
Geonetics of Laconia has em
barked on a search for water

in the parched northwestern section of
Somalia. East Africa. There live an
estimated quarter miliion refugees from
famine and the Ethiopian-Somalian border
fighting.

TransCemury was founded by Warren
Wiggins. the architect of the Peace Corps

during the Kennedy administration. The
foundation provides a variety of social.
economic. and agricui(ural development
services. primarily government-related
and in the Third World. It is working with
the Agency for International Development
and the Somalian government on this
project.

The TransCemurv Foundation invited
BCI to join the project after employees
read an article about the Laconia firm in
the April 1983 issue of Yankee magazine.
"They're very interested in water. and
what we do fits in very well with their
focus and opportunities." said Peter
Hosman. BCI executive vice president.
"The article al:ill mentioned that I'd been

in the Peace Corps. and that may have in
dicated some sort of affinity."

Overall. the TransCemury project in
Somalia involves the development of
water resources and roads. "Quite simp
Iy. if we can find water. they can irrigate
and grow crops," said Hosman. "The
roads are necess·.ry for taking the food to
market and to ~.e peopk. But we're look
ing just at the water side of the project...

Hosman expects the Somalian project
to take three to four years to complete.
A member of his tirm has already made
a trip to the site, while three more-are ex
pected to depart for East Africa shortly.
They are company founder and president
Robert A. Bisson; hydrogeochemist
Roland B. Hoag Jr.. and a third' person.
probably geologist Joseph Ingari.

Although BCl's contract calls for the
firm to deliver a report to TransCemury
in October and to begin drilling for water
only after that. Hosman is hopeful that
drilling may begin sooner. "If we
discover conclusive enoeJgh evidence of
water. we may ask to move' that date up
and possibly begin drilling in as little as
six mo;tths...

Hosman is confident that BCI will suc
ceed in finding water in Somalia where
others have failed. "We've reviewed the
documents of others who 've tried - the
Chinese have been there. the Italians. the
British -and concluded that their efforts
have been tOO narrow in SC,,7.>e. W, don'!
guarantee always tiooing water. but we 're
very confidem from looking al the geology
of the area that our approac'l can develop
a water supply in this region." •

BCI presidenr Roben
Bisson surveys a poren
li(ll drill sire. while
SOI1/(Jlis' ~'isir rhe ear
rhen d(,m rhal is their
currelll "'UTer source.
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197663 TRANSCEN

MSG DD362

TO: ROBERT BISSON

I~~FROM: LOUIS L. MITCHELL, CEO

TRANSCENTURY CORPORATION

I~" DATEC NOV 201 1986

I HAVE JUST RETURNED FROM SOMALIA AND AM ABLE TO CONFIRM SUCCESS

· OF THE FIRST OF TWO TARGET AREAS, WITH INITIAL TESTING OF HORE

THAN 200 GPM FROM EACH OF Th~EE WELLS. t CAN ALSO CONFIRM

I~'" THROUGH INFORMAT I O~1 FROM MY ASSOC IATES THAT TVa FURTHER VELLS IN
....,1

I~~ THE SECOND TARGET AREA HAVE BEEN TESTED AT 200 GPM.

· WITH THESE EXTREMELY PROMISING ACHIEVEMENTS6 WE ARE PRESENTLY

PURSUING IMMEDIATE FUNDING FROM EUROPEAN ECONOMIC COMMISSION THROUGH

THE UNITED NATIONS HIGH COMM. FOR REFUGEES IN ORDER TO COMPLETE

PRODUCTION FACILITIES AT TARGET AREA NO. 1 IN THE CITY OF BOROMA•.

USING YOUR RECENT COST AND MANPOWER FIGURES, OUR PROJECT MANAGER

· GIBSON AND I WILL FORWARD THE NTF-BCI PROPOSAL TO EEe-AID

HEADQUARTERS IN GENEVA AT OUR EARLIEST OPPORTUNITY.

I LOOK FORWARD TO SEEING YOU IN WASHINGTON THIS WEEKEND.

197663 TRANSCEN

aCI GILO

••• 0 •

6825 11/21

PLS REPLY VIA TRT
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March 24, 1986

Robert A. Bisson, Chairman
BCI GEONETICS, INC.
Corporate Headquarters
Airport Road P.O. Box 529
Laconia, New Hampshire 03247

Dear Bob:

i I really app~eciate yo~r c~m~.~7hen:;ive 1;~t2r o! March l3t~ and the very exc:l1:nt·
reports Y9Y.. 1J1,cluded ~'~h "lt~:'t"4m'very,very lmpressed \'flth the. work you dld 10

"Soma1i a oJ Your....report may not be as fancy as the Dames and Moore-s tyl e you referred
to, but''''there is little doubt of the tremendous information you obtained. I was also
impressed by the innovative illusion of the color xerox copies of photoS.

I have been in the office less than 4 days in the past 2 months, and a trip to New
Hampshire in the near future would not be possible. I have to be in Massachusetts
on the 1st of June and might be able to work something out on the 2nd of June.

Well before that, however, it may be possible to get to~p.ther on the Bangladesh
situation. I am going to be making a present~tion on this subject to top officials
at the Bank on May 23rd, and as you will be in the country, I will make an effort to
have you included in this day-long, educational program and official reception that
evening. Please let me know if you would be interested and available.

Under separate cover, 11 m sending you my copy of the uGeology and Groundwater
Resources of Bangladesh ll report prepared by Paul Jones, formerly of the U.S. Geologic
Survey. Please peruse it and return it within two weeks. Any comments will be
appreciated.

I think you would be an outstanding firm to work on this project, and I will strongly
recommend your services.

JHL/pcf

es,

APY . Lehr, Ph.D.
Itx cutive Director

e:.-.----
President Jorin Sullivan/President-Elect Richard Henkle/Post President John Schrack/Secretory Wayne Westberg/Treasurer Worth PIckard

DNiSION CHAIRMEN - Jerry Frick. Contractors/Chuck DeVaul. Manufacturers/S.H. "Tiny" Gilstrap. Suppliers/TOdd Giddlnas. AGWSE
DIRECTORS - Eddie Miller, Controctors!NoNille Petersen. CO'ltractors/Cecil Webb, Contractors/Ron Hlddleston. Contracto;s/Dan Parns.

Manufacturers!Jim Koesling. Suppliers/Donald Keech. AGWSE!EXECUTiVE DIRECTOR - Jay H lehr
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1 October 19(io

Dear Mr. lHSSOO,

Mr. Maur1ce Strong has asked me to reV1ew the documentat10n on the
Nllrthwest Samail. a Ground-water Develr.>pment programme wtu. ch you sent to
tum under cover of your letter of 29 September.

We are fam liar, in OEOA, wi th a good deal of the work be'! ng carried
out 1n Northwest Somalia, because of our clqse association with the
refugee/returnee assistance programmes being implemented in that part of
the country. ~learly. improved water availabi11ty bo~h for human and
an1mal consumpt10n is of key importance throughout the area. botb for
the refugees and the local population.

Unfortunately, OEOA W111 be disbanded. as a separate off1ce of the
United Nations, on 31 October 1986. You can well 1magine that under
these condi ti ons our capaci ty to mobi li ze resources for emergency
ass1stance programmes 1S Vlrtua1ly non-existent.

As our own financial resources are totally expanded, I have
forwarded the mater1al you sent to Mr. Strong to the Reg10nal 6ureau for
Arab States of UNDP. The1r field offlce in Mogadisclo manages an
important programme of technical ass1stance, and I am certain that they
Wlll be interested 1n the objectives and results of your activities. I
would suggest that you con~ct UNDP directly regardlng a possible
association ln the further implementation of the programme.

Yours sincerely,

~~.L()~~
Charles-Henrl La Munl~re

Executive Co-ord1nator
Office for Emergency Operations in Afr1ca

Mr. Robert A. 61sson
Chairman
bel Geonetics, Inc.
Airport Road
P.O. Box 529
Lac~nla, N.H. 03247



." Is;II..,I '-'I llliiii1.

Nate~wel~
~~----.-,-----------

~ 6375 Riverside Dr./Dublin. OH 43017/614-761-1711. Telex 241302
Issocia:t:ion
~OVIDINGAND PROTECTING
ClUND WATER FOR THE WORLD

April 8, 1986

A. H. Shibusawa
Special Adviser to Vice President
South Asia Region
TIlE WORLD BANK
1818 H Street, N.W.
Washington, D.C. 20433

Dear Alphonse:

I am eagerly looking forward to my visit with you in Washington on May 23rd.
As you well know, I am dedicated to the notion of seeing the ground water
potential in Bangladesh explored prior to the extenditure of vast sums of
money on surface water projects.

I am writing, at this time, to determine whether or not it would be possible
to bring an associate of mine to the meeting in Washington. Mr. Robert
Bisson, who is President of Bel Geonetics, is an extremely ~ewledgeable /
ground water scientist with experience throughout the world." The nature of
cflis--cOllpafty-,~ie""'specializesin-international ground water assessments, is
such that he could add tremendous support to our arguments to promote the
exploration of ground water in Bangladesh prior to the expenditure of
extensive monies for surface water development. He is willing to journey to
Washington on May 23rd at his own expense to participate in this meeting,
and I feel his technical support could be a tremendous contribution. Mr.
Bisson is capable of martialing influential support on behalf of our
interests in this area. Recently, ~e had occasion to discuss this
controversy with Sir Edmund Hillary who is presently High Commissioner to
India for New Zealand and found Sir Edmund favorably disposed to projects
that would waste less human and economic resources in bringing adequate
water supplies to any portion of that continent.

President John Sullivan/President-Elect Richard Henkle/Past President John SChrack/Secretory Wayne Westberg/Treasurer Worth PIckard
DMSION CHAIRMEN - Jerry Frick. Contractors/Chuck DeVaul. Manufacturers/BH "Tiny"' Gilstrap. Suppliers/Todd Giddings. AGWSE

DIRECTORS - Eddie Miller. Controctors/NONille Petersen. Contractors/Cecil Webb. Contractors/Ron Hiddieston. Contractors/Dan Porns.
Manufacturers/Jim Koesling. Suppliers/Donald Keech. AGV1ISE/EXECUTIVE DIRECTOR - Joy H Lehr



DEPARTMENT of RESOURCES and ECONOMIC DEVELOPMENT
OFFICE of the COMMISSIONER

172 Pembroke Road P.O. Box 856 Concord, New Hampshire Q3301

603·271·2411

FAX: 603·271-262;9
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August 28, 1991

»olr ~v4iln Lew1.
SO!. , Poland

FAX. 48/58/71320Q

I am pleaqed to inform you that Mr. Robert A. 8ie80n, a New Hampshire businessman
and d1.stin\,.. ished international expert in the field of 9roundwat.~ exploration,
developrnAnt and protection, will be arriving in Poland on September S, 1991. Mr.
Bisson w.l' r8 ataying at the Hotel Forum in Warsaw through september 12th, and
would like t~ meet with you 1n Gd&nak.

Ml'". Si8son haa led many pioneering t.echnologiel 1n hi. field and has been
r8sponeible for the mapping of previously unauBpeoted 9roundwater resources and
cO"l&eque"tly .tudying the economic impact of t.hese resource. in the U.S.A., the
Middle !agt and Africa, and has worked extenaively wit.h U.s. ~lD. He would like
to launch an analogous project in Poland, with the potent!.&l fo~ form1nga Po118h
company. '1'hi. i. ~ tremendoul opportl.lntty to initiate technological and
economical breakthroughe in an area I know ia of great concern to poland, with
the ad~ ~ benefit of training Polieh nationale in an innovative field.

I have torwarded thi. information both to Julian and Dr. Plazynsxi. Mr. Bi••on
will contact you upOn hie •.n'ival in War.aaw and I would appreciate it 1f you
would assist 1n making bit trip •• product ~.v. a. posaible. I very Il\uch look
forward to thi, baing a tre"nlilndou'ly benlilficial project bet.ween New Hampahire an~
Poland. .

I hope you and your t~mily are ••ttling in well 1n your new bome. I look forward
to 8peaking with 800n, and in the meantime, t.hank you for your attention to this
matter.

s~/('~
stephen X. Rice
Commi.,ioner

SR/dw



BISSON EXPLORATION COMPANY - BOTSWANA/ETHIOPIA PROJECTS TEAM.

Based on his many years experience with experts in appropriate
technical fields and other administrative professions, Bisson has
assembled an experienced Ad Hoc team for the Ethiopia/BoJcswana
prefeasability studies, who are also fully capable of immediately
implementing the phase I "proof of concept" projects if
prefeasability is demonstrated.

MR. BISSON - Contractor/P.I./Project Manager
MR. BEYER - Liaison with Ethiopia drillers/UNICEF and other

institutions
DR. PAGE - structural geOlogist - Botswana/Ethiopia
HYDROSOURCE,INC.:

-DR. HOAG - Exploration program review and inputs - Ethiopia &
Botswana

.MR. INGARI - Ethiopia - Field recon - logistics, planning &
support

-MR. IVES - Ethiopia - fieldwork planning & data acquisitions
support

BCI GEONETICS, INC.:
-DR. EVERETT - Hydrogeotech review - both projects
·DR. BACHMAN - Exploration program review - Botswana
-DR. WITHERSPOON - Fractured rock megawatershed application

review - Botswana
MR. HOFMAN - Project administrator (both)
MR. GAIR - Contracts Administrator
MR. LEE - Botswana project "proof of concept" documents for

environmental literature
MR. THATCHER - Botswana project - GIS - U.N.E.P., etc.

institutional liaison
EARTH SATELLITE CORP.:

-DIGITIZER
'GIS EXPERT Map Production (basemaps & outputs)
•IMAGE PROCESSOR

BISSON
Contractor/Principal Investiaator

I
I

Technical Consult Pool
BEYER AdmInIstratIon
PAGE HOFMAN GAIR
HYDROSOURCE CONSULTANTS Projects Contracts
Bel CONSULTANTS Admin Admin
LEE
THATCHER
EARTHSAT CONSULTANTS



•

Jl.1ason an4..hi. te••

DD1Q»ene• s telt. The propo.ed groundwater .apping/testinq
projecta addre.. co.pln geographic region. and peopl... The
project proposer, Robert Bislon, and hi. te.. oi subconsultants
have worked together for over a d.cade in the u.s. , and
succelsfully developed fractured rock aquifers in the Hom of
Africa for r.fuge. relief cup. purpo.... In th••e proposal.,
8is.on 1. offering the highly (ti••) efficient application ofa
proven .ethodology by an experienced te.. already po•••••ing
substantial peraonal learning curve of local condit.iona and a
coaprehenaive data base of appropriate nature for groundwater
mapping, collbined with advanced knowledge of sPecialized
require.ent. tor drilling technology and skills in fractured
bedrock aquifer••

•e•

The unigue co1lblnation of factor. includes: 1) .uccesfJ,~ul

egad.n (So.alia/Bthiopia) application of technologies for
groundwater exploration developed by this t ..., :2) Initial
discovery and publication regarding the "Megawatershed"pheno.enon;
3) the UJ);pr.cec:!ental docwaentect observation that the
".egawatershad" pheno.enon exi.t. in Ethiopia (a. in Sudan) and in
Botswana; 4) the ti•• constraints for auccess which require "hit
the ground running" capabilities Bisson and hi. team can design,
imple.ent and deliver the product. described in the unsolicited
ro sals.

•



BIOGRAPHY 01' ROBERT A. BI88011

Robert Bisson is the founder and past Chairman (retired June 28,
1991) of ~he groundwater development fira of Bel Geonetics, Inc.,
and is the principal architect of the firm's integral systems
approach to natural resource exploration and .anagement.

Mr. Bisson has, as Chief Executive of Bel Geonetics, initiated
h}"drogeologic and economic mineral exploration prOClraJIS for private
industry and prJ)lic agencies, covering much ot sub-Saharan Africa.
He has worked closely with his colleagues at Bel on research and
applications programs for water development in Somalia, Djibouti,
Ethiopia, Kenya, Sudan, Mali, Botswana, Zimbabwe, Namibia, and the
Republic of South Africa. Before joininq Bel, Hr. Bisson had
participated in privately-financed exploration programs in several
west African states, with a focus on coastal Nigeria and the
Camerouns.

In 1985, after personal field investiqations, Mr. Bisson designed
an unprecedented exploration program for water in 50maliacDuring
the resulting successful project, he collaborated with Dr. FarouX
El-Baz, Director of the Center for Remote Sensing at Boston
University g on an experiment,al application of the shuttle-square
borne cartographic "Large :t"ormat Camera" CLFe), to a 14,000 square
mile arid region ot Somalia.

Bounded by Ethiopia and the Gulf of Aden, ar~d without accurate
ground control points fro. available maps., t:hi.s desolate pa~ of
the Horn of Africa was mapped for water potential by Bisson' s tea.
usinq, as a naviqation map base, the unique high-quality
photoqraphsgenerated by NASA's LFC, combined with the botanical
and geoloqic information contained in the excellent Landsat
coverage of the reqion.. U~ing innovative exploration aethods, the
study region was tou~d to possess substantIal amounts of water,
proven by test wella drilled proximal to population centers for
30malia citizens and Ethiopian refuqees. The test wella alone
averaged over 200,000 9Pd of fresh water per well. '!'he 1986
political upheaval in Northwest Somalia prevented the full testing
and development of this major regional fresh water resource.

In 1987-1989, Mr. Bisson and Dr. El-saz once, again teamed up in a
SCI-designed water development proqram in Eastern Sudan, usinq NASA
LFC photos as the "navigation map" base an Landsat and other
satellite imagery for hydrogeologic interpretive purposes. The
speci~lized exploration process was this time applied inc~ntext

with an innovativaprlvate-sector partnersbip with USAID acting as
development "catalystIII by funding the groundwater and socio
economic feasibility program. The private sector "pre-committed
its resources to the ultimate development of specific vater-
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dependent projects, includinq _ininq, agriculture and industry, all
located in the principal target area -- the Red Sea Province.

The feasibility program was completed to the point of test drilling
before political -force majeure- (i.e. a Coup d'etat) temporarily
delayed the project. Nevertheless, the plan is in place and
partners remain poised to proceed with the next stage of
development in th~ fina belief that the outputs of this innovative
joint venture with Sudanese business partners will be profit
producing ventures based on water availability, including
agricultural, industrial and mining ventures.

rr.tr. Bisson's interest in natural and political water constraints in
the Near East has led to extensive research and personal
conferences with local ministry officials, water engineers, and
hydrogeologists in Iraq, Jordan, Saudi Arabia, and elsewhere in the
region.

In 1972-1975, Mr. Bisson and former NASA TIROS satellite program
manager, Dr. William K. Widger, Jr., pioneered the use of digital
computers to expedite the examination and analysis of mUlti-variate
geographic-based data, involving the integral use of remotely
sensed data, including ERTS-l (the first Landsat). This first
generation "GeogrAphic Information System" was subsequent.ly field
tested on water pollution studies and reqional land use planning.

1969-1972, Kr. Bisson gained extensive experiences as a
professional consultant in natural resource assess~ents, including
environmental baseline data collection and impact statements. He
participated in project management and senior technical roles in
more than sixty environmental projects, including power plant
sitting- and impact analysis, (hydro-, f08si1-, an nuclear 
ft;Jeled), oil refinery site evaluations, sewage treatJllerit plan
watershed impacts, highway impacts, and non-point water pollution
studies.

As a student and ocean explorer from 1964 to 1969, Mr. Bisson
received formal liberal arts and science education at the
University of New Hampshire and The Faculte des Sciences
(Karseilles), while pursuing -hands-onW training in the U.S.,
France and England in modern exploration concepte ,.

As a research assistant in Marseilles and Monaco, undf!r the
patronage of Captain Jacques Yves eoustea, Mr. Bisson participated
in the development of modern man-in-the-sea technology and was
involved in research concerned with deep-diving technology and
human physioloqy. He later joined a London-based commercial diving
company and used his academic training and research experience as
a member of one of the first teams of professional divers to work

~.L .... -~ "'....A_..2C! 2nnar"i"u~ of 200-meter depth capability. He went on
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to become a project manager for continental shelf mineral
exploration at Ocean Science and Engineering, Inc. in Palm Beach,
Florida.

In 1988, Mr. Bisson was appointed by Commerce Secretary William
Verity to the Industry Sector Advisory Committee for Trade Policy.
He has also served on the D.O.C. "U.S. Water Technology Export
council ...

Mr. Bisson is a U.S. citizen and maintains residence in New
Hampshire and Washington, D.c.

rrof.sliopal Associ.tioD 'Dd Aff1ljatiol

At various times during his career, Mr. Bisson has been a member of
the following professional organizations and boards.

o Marine Technology Society
o Association of Engineering Geologists
o AAAS
o Water Technology Export Council - u.s. Dept. of Co_erce
o International Desalination Association
o National Water Supply Development Association
o New England water Works Association

o Explorers Club - Fellow

Se

Bisson, R.A., and El-BaZ, Farouk, "Me9awatershed Exploration
Model. " Presented at the Water and Wastewater International
Conference. Barcelona, Spain, April 1990 (Pub. Conf. proceedings).

Bisson, R.A., and El-Baz, Farouk, "New Groundwater for Sudan -- The
Meqawatersheds Exploration Model. • Proceedings of the 23rd
International SymposiUJll on Remote Sensing of Environment. Bangkok,
Thailand, April 1990 (Pub. Cont. Proceedings).

Bisson, R.A., and El-Baz, Farouk, Meqawatersheds Exploration Xodel
for African Water Development.· Presented at the African Water
Technoloqy Exhibition. Nairobi, Kenya, February 1990 (prior
pUblished material distributed).

Bisson, R.A., and El-Baz, Farouk, "Megawatersheds Exploration
Model." Presented by Robert Bisson to the Third World Acadeay of
sciences' International Conferences on Desert Envlromaents.
Trieste, Italy. November 1909. (Pub. Conf. proceedings).

Bisson, R.A. I "Groundwater -- The Ultimate Bconomic Kineral.
Proceedings of the 2nd Annual Conference on Profiting Fro. Water.
santa Monica, California, May, 1989.
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Bisson, R.A., Hoffman, Peter D., "Groundwater -- The Paradoxical
Economic Mineral." Water and Wastewater Magazine. April, 1989.

Bisson, R.A., and Long, A.D., 1984. "Exploration for New Ground
Water; Impact of the Space Age in the Third World."~
Development. Grosvenor Press, London. Publication Date: December
1984.

Bisson, R.. A., and Hofman, P. D., 1982. "No Risk/Turnkey Water
supply Contracts. II Journal of the Hew Hampshire Water Wortl
Association, February 1982.

Bisson, R.A., and widger, W.K., Jr., 1977. "Innovative Techniques
for Water Resources studies," JournAl of the New England Water
Works Association, June 1977.

selected Lecture. and Panel ParticipatioD

sponsor and Panelist, Global Water Policy and Technology SWDJDit for
Africa. Cairo, Egypt, June 1990.

Bisson, R.A., "New Water for California." California Academy of
sciences, lecture series, 1988.

Panel1st/Speaker, "The Appl ication of Modern Exploration Methods to
strategic Water Mapping in the Mid East .. " Conference on U.S.
Foreign Policy on Water Resources in the Mid East and Horn of
Africa. Center for Strategic and International Studies (CSIS),
Washington, D.C., 1986.

Bisson, R.A. and Bisson, L.G., 1986. (Speaker/panelist).
"Discovery of Major Hew Brackish Water Supplies for Low Pressure
Reverse Osmosis Treaaent, Using Modern Exploration Techniques."
Annual Conference of the Water Supply I.prov_ents Association,
Washinqton, D.C. i

Speaker, "The Big pic ture - A Look at the Water Planet Fro. Space.
Cape Canaveral Section of the American Institute of Aeronautics and
Astronautics, Merritt Island, Florida, 1986.

Panelist/Speaker, "Ground Water Acquisition Problems - Locating
Ground Water for Municipal Uses. " Presented to American Bar
Association: Workshop on Eastern Water Law. Baltimore, Maryland,
1984.
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Bisson, R.A., 1983. (Speaker/Panelist) -Remote-sensing
Applications of Groundwater Development and Hazardous Waste Site
Evaluations." presented at European Economic community Remote
Sensing Seminar, Trinity College, Dublin, Republic of Ireland.

Speaker, "Mineral Exploration Techniques Applied to Bedrock Water
Discovery .. " Presented to 33rd Annual National Water Well
Association Conference, 1981 •
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Mr~ Robert A. Bisson
~ Representative
;li9.1 S. ArlinClOR Ridce Road
:Ar~ngton, VA 22202
: . I .i1' Mr. Bwon:

,In ~nfinnation or your discussion with Bob Porter, EarthSat has withdrawn its
·qpression of interest and qualification statement for prime contractor
;;,t'sideration for the USAIDEast Africa Water Access and Technology
, . grams.
, I

;It ts my understanding that we will provide exclusive support with image
iprFssing and GIS work under this contract as foUow--on in this region. If
iyou are in agreement with this, please sign below and lax your response.
· I

· . I
·Snould the project be competed as a result of other submissions of expressions
.~ oflin~t, we are prepared to tonnally team with you in a proposal
;SUrtnlSSlon.

; . j Sincerely,

Max B. Miller
Manager, Pr0iram Deve1wrnent

· I, . I

I

I . "
i :

: I
: . I
; ; ~

· I
: I
• I; . I
; , I
! ; I
! AGREED:
:; j '"

:. i4~fJJ:-~
i i

· .
I•

· ,· .· .



PETER HOFMAN. - ' ~ ~ , '" .•.. .. ..·.·0 ."l.' ~ ......

PHONE NO. : 603 267 8910

Peter D. Hoiman
532 Shaker Road

Canterbury.; NH 03224
Phone/Fax (603) 267·8910

February 19, 1992

Mr. Robert A. Bisson
P.O. Box 440
Melvin Village. New Hampshire 03830

Dear Bob~

I was pleased to receive your invitation wday to participate with you in the groundwater exploration and
development programs you wilt be carrying out in Africa for US AID. Given our long history together,
my belief in your technical assessment of the groundwater potential in these areas (consistent with your
MegaWatershed Model), and your inclusion of our former technical coUeaiUes in the project team, J
agree to serve as project administrator. As you requested, I have ~nclosed some background information.

1 am well aware of your long term inte!'~t and involvement in groundwater development in Africa.
Indood, over the years we jointly carried out sub1\tantial in-house research, prepared numerou.~ proposals,
and worked on several projects -- in Somalia, Sudan, Zimbabwe, Botswana, Namibia and South~frica.

With this background and knowledge of your intensive investigations in the areas targeted in the current
project~, I am confident in the soundne..qs of your approach and think the probability ofsuccess is high.

You described my job as assisting you in project design (including scheduling and budgeting) ,md
administration (covering contract compEance, moniioring and cost control, a.~ well as other administrativ~

details necessary for timely project c::nnpletion). A major reason for my accepting this role Is my
confidence in my ability to do the job right. As you may recatl, we first met in the mid-1970's when
BCI was one of the subcontractors on the EIS for the Franconia Notch section of 1-93 I was manaJillJ
for VTN under its contract with the Federal Highway Administration and the New Hampshire Department
of Public Works and Hipways. That job was the first of a series of federal projects I
managed/administered before and after we worked together at Bel which involved complex scopes of
work and heavy administrative duties:

• as project manager for VTN I managed our work in the late 1970's preparing a
programmatic EIS for the General Services Administration related to the disposal of
surpJus federal properties at two hase~ in Rhode Island;

• as Bel's Executive Vice President I was responsible for contract administration and
accounting for our ex[en.~ivewort on US DOE's NURE Program in the 19?O~s and early
\980's, as w~U as the Montana well inventory we did for USGS;

• as Bel's President and CFO J oversaw contract compliance, administration and
accounting for the US AID groundwater exploration projects we carried out in Somalia
and Sudan in the 1980's.
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Mr. Roben A. Bisson -2-

PHONE ~~O. : 603 267 89113

FebnIaI) 19, 1992

....

Clearly. the; African projects were most similar to the work we will now be performing. As you
remember, we worked closely together to comply with ali of US AID's contract and financial/accounting
requirements under these contracts. These projects involved considerable administrative duties:

• the Somalia project was a cost reimbursement contract which was subsequently audited
and involved the comp!kated logistics associated with initial field exploration and test
well drUling in a third world country;

• our work in Sudan invulved the Sudanese joint venture and similar logistical challenges.
Given everything we have been through together, I am confident we can handle the
administrative responsibilities associated with these new African projects.

As you koow, I habitually focus on ensuring we comply with our contracts, on time and within budjet.
Our a~mty to complete the first phase of these projects as contracted will be greatly enhanced by your
inclusion of staff from HydroSource Associate.l\ (HSA) in the team. I can't think of anyone I would
rather work with on these projectA than HSA's keyanen, people we have worked with since the late
1970·s. Skip, Rose, Joe and Wayne know the process, have carried out similar programs in the past and
know from experience bow to handle the logistical hurdles we will surely face. Rose is the best person
I know of to dig up any and all data that will he needed. Because of our close working relationships,
communicat~ons will be effective and eftlcient, a.~ will the overall program.

Again, I appreciate your invitation and look forward to working with you on these important projects.
We have a great team and know we wm get the job done right. As soon as the ,",'Ontracls are signed, J
will plan to m)Ct with you, finalize the terms of my involvement and get started. In the meantime, if you
need any additional information, pJease contact me.

Sincerely yours,

~~--
Petor D. Hofmlln

enel.



r~I~K lJ. ItUJfMAN _. CONSULTANT

- .H2 Shllk~r Road. Call1erbury. NH 03224 (603) 267-8910

Experience

1991 •• Present

1979··1991

1974 - /979

1974

/972·· J974

1969 - 1972

Consultant

BCI Geonetics. Inc••• Laconia, NH ~ specialists in groundwater exploration.
development and protection
Director, President. Executive V.P.• CPO, and Treasurer

VTN Consolidated, Inc••• Campton and Concord, NH - engineers, architects
and planners
Project Manager. Project Coordinator. Resource Analyst on environmental
impact statements

New England RIver Basins Commission •• Boston, MA - regional water and
related land resources planning agency
Consultant in resource analysis. planning and issue resolution related to regional
and interstate resource conflicts

New Hamp.~bjre Office 01 State Planning •• Concord
Consultant in resource analysis and planning for a statewide water and related
land resources plan

Peace Corps - Tacna, Peru (special MBA program -- fluent in Spanish)
Consultant to Agriculture Ministry and Federal Development Corporation

During my career. I have: prepared Wll'ious technical reports and appendices, as well as documelUlJor
public dlstribution; had articles published in national and InternatlolUll Journa/~'" made numerous
presentations to small groups and large audIences; lectured at BaSIOn University and Tufts I Fle/cMf
School ofInternational Relations.

Education

Amos Tuck SChool or Business Administration, Dartmouth College -- Hanover. NH
MBA (1969) - Distinction, Amos Tuck Scholar

Dartmouth College - Hanover, NH
BA (1968) -. Cum Laude

Project Defiiln and Manaa:ement - Government and Interest Group Liaison -- Management Consultina
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• PETER D. HOFMAN - CONSULTANT

PHOHE I'CJ. 6'13 267 8910

•

•

S32 Shaker Road, Canterbury, Nfl 03224 (603) 267-8910

PROJECT EXPERIENCE

Directed a wide range, including: mUlti-disciplinary environmental impact statements; feasibility
and planning studies; groundwater exploration programs involving environmental, economic,
engineering, legal and regulatory issues.

• Cluntl: local, state and federal agencies, industrial and commercial businesses, and
institutions.

• Control'ersiallssues: some of the projects involved major, controversial actions - such
as the completion of 1-93 through Franconia Notch, NH; the disposal of surplus federal
property in Rhode Island; interstate water and related land resources conflicts.

• 51:t: ranged from one-person assignments to multi-million dollar multi-year programs
involving up to six different companies and numerous outside parties.

• Location: the northeast, southeast and west coast USA; east and sOllthern Africa; South
America -- fluent in Spanish.

At senior technical and management levels, I have had line and staff responsibilities, including:

• project scoplnglproposaJ preparalionlselling
• conll'Qct structuring and negotialions -- with clients, subcontractors, landowners (for

land access and water rights), investors and banks;
• work plan design, budgeting, p/(lnning, and scheduling
• project manag8ment
• technical analysis -. feasibiHty, planning, alternative evaluation/selection and impact

analyses involving social, economic, financial, ecologic, environmental, aesthetic, air,
noisc, water, mineral, land use and legaVregulatory factors;

o design and conduct 01 public panicipation/agenc.' liaison/media "kuionl programs
• orgatUdng, writing, editing documents ~- multi-volumereports, technical appendices and

executive summaries designed for wide circulation;
• clUnt "lallons -. preparing regular project updates and special reports; directing

document review sessions; planning, organizing and conducting client briefi"gs.

Details upon request.

Prniect l)el;i2n and Mana2ement - Government and Interest Grouo Liaison -- MIUUl"enu~nt ('nm:nltinn
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PETER D. HOFMAN - CONSULTANT

r'HUNI: riO. 603 2b7 8910

•

•

---------------------------------51 2Shaker Road, CAnterbury. NH 03224 (603) 267·8910

BUSINESS EXPERIENCE

With an MBA from Dartmouth's Amos Tuck School, I have 18 years of experience in
engineering and scientific technical services with large and small businesses. My responsibilities
encompassed all aspects of corporate operations.

• Strategic Planning: formulating mission statements, goals/objectives, business plans,
organization design and restructuring programs.

• COrporat, F'ttuJnc,: raising over $9.5 million -- $3.3 million from an initial public
offering; more than $6.2 million from individual investors, venture capitalists, industrial
and other business entitie.~, and banks. Financing methods included private placements,
limited partnerships, joint ventures, lines of credit, convertible notes, secured/unsecured
loans, debt conversion/forgiveness and asset sales.

• Marbting/Sales: directing marketing/sales in the northeast,· southeast and west coast
USA - representing $6 million in revenues over three years; playing a key role in
developing over $1 million of international projects.

• AccountinglFilUUlciQl RepOrling: handling single and multi-division corporations;
limited partnerships.

• SEC ComplitJnce: drafting quarterly and annual fiJings, special disclosure statements.
• Shareholder/Board RelDtions: preparing shareholder letters/reports, responses to

inquiries, agendas and supporting materials for Board/Executive Committee meetings.
• Corporat, Administration and Contracts: overseeing insurance, office operations,

contract drafting and negotiations, legal matters -- working closely with outside counsel.
• Penonnel: establishing and enforcing policies -- employee handbooks, performance

reviews.

As an in-house consultant. I applied an outsider's perspective in assessing corporate directionl
operations for major restructuring, norma) evolutionary changes. or "due diligence" efforts of
outside investors and banks.

Details upon request.

Project DeLtiigD and Management - GovmlRltmt Rnd Interest Grouo Liaison •• MHDJU'Nu"nt f'n.......W ....



LINCOLN R. PAGE
P.O. Box 1111

Melvin Village, New Halnlpshire 03850
(603) 554-8451

February 19, 1992

VIA FEDERAL EXPRESS

Robert A. Bisson
c/O Bruce Gair
Porter and Gair, P.C.
3815 Plaza Drive
Fairfax, VA 22030
(703) 691-1465

Dear Bob:

As requested, I am sending you a resume of my experience. I enjoyed working
with you on your Sudan project and look fOlWard to working with you on future projects
that involve map and photo interpretation to zones in fractured rocks that yield abundant
water.

Sincerely,

LwL~
Uncoln R. Page ~

LRP:cw

Enclosure



TRAINING AND EXPERIENCE

of

LINCOLN RIDlER PAGE

P.O. Box 171
Melvin Village, NH 03850

Born: Lisbon, NH, February 11, 1910

Degrees: AB. 1931
M.B. 1932

Ph.D. 1937

Dartmouth Collage. Major: Chemistry
University of Minnesota. Major: Geology;
Minor: Metallurgy
University of Minnesota. Major: Geology;
Minor: Metallurgy and Petrography

Academic Experience:

1932· 1935 Instr'Jctor in Geology, Dartmouth College. Lecture and laboratory.
Elementary geology.

1935· 1937 Instructor in Geology, University of Minnesota. Lecture and
Laboratory. Four courses in Elementary Geology.

1938· 1939 Assistant Professor, University of Colorado
1959 - 1960 Visiting Professor, Dartmouth College.
1971 Visiting Professor, Stanford University.

Field and Administrative Experience:

1930 Summer field assistant, sand and gravel survey of New Hampshire,
State Highway Department.

1936 Summer field assistant mapping internal structure of the Saganaga
and Snow Bank Lake granites; distribution and structure of
anorthosites and associated diabases, northern Minnesota

1937-1938 Junior Geologist, Standard Oil Co. of Texas. Logging well sarnples,
making stratigraphic sections and correlation of surface and
subsurface geology of the Permian Basin in Texas and New Mexico.

1938-1939 Consulting geologist, Slide mines, for Au, Ni and Co ProPerties in
Colorado.

1939 U.S. Geological Survey (J'JAE 1959-1960 and 1973 (retired) to 1983).
Junior Geologist (P-1) .- mapping chromite mines and prospects in
Southwestern Oregon and northern California.



UNCOLN R. PAGE

Reid and Administrative Experience (Cont.):

PAGE TWO

1940 Chief of party. Mapping and diamond drilling of tin-bearing
pegmatites at Tinton, S.D. Mapping of tin and tungsten pegmatites
in Eastern Washington; tungsten veins, Germania, "Vashington; and
tin-tourmaline veins, TemescaJ, California, and tin and limestone at
Cima, California.

1941 Mapping tin pegmatites of North Carolina and Alabama and tungsten
veins, Isla de Pinos, Cuba.

1942 Investigation of tantalum and beryllium resources of pegmatites in
New England, South Dakota, Wyoming and Colorado.

1942-1943 Mapping and sampling of tin deposits of Majuba Hill, Nevada and
Gorman, California.

1943-1948 Geologist in charge of South Dakota office. Surface mapping,
diamond drilling exploration, underground mappir,g, exploration,
sampling and economic appraisal of mica, lithium, beryllium and
feldspar pegmatities of Black Hills, S.D.

1948-1950 Geologist in charge of the U.S.G.S. National beryllium programfor the
Atomic Energy Commission. Some 35 geologist engaged in geologic
appraisal and sampling of pegmatite beryllium deposits of the U.S.

1950-1952 In charge of U.S.G.S. Reconnaissance Group. Up to 50 geologist
engaged in investigations for uranium throughout U.S., except the
Colorado Plateau. Carried out for the Atomic Energy Commission.

1952-1954 Geologist in charge of uranium investigations in S. Dakota. Up to 15
people engaged in areal mapping. mine mapping, and diamond
drilling exploration of Cretaceous uraniferous sandstones.

1954-1959 Assistant ChiefGeologist in charge ofTrace Elements Program Office.
Up to 300 employees. Engaged in geologic, geochemical,
geobotanical, geophysics and photo geologic activities relating to the
finding and appraising of uranium and thorium depositsfor the Atomic
EnergyCommission throughoutthe United States. In addition, special
studies were made relating to underground nuclear exptosionsJ waste
disposal, and other nuclear projects.

1959-1960 W.A.E. writing reports on uranium and thorium deposits.
1960-1973 Geologist in charge of the Boston office, Chief of the New England

Regional Geology Branch. Up to 35 geologists engaged in geologic
mapping of surficial and bedrock throughout New England. Many of
the projects were cooperative ventures with the State Geologists of
Rhode Island, Connecticut. Massachusetts and New Hampshire. One
was a pilot project on the use of geology in environmental concerns.

1973-1983 W.A.E. (Uranium and Thorium Branch and Office of International
Geology (U and Th resources of Egypt)

1984-1986 State Geologist of New Hampshire
1986- Consultant. Fracture zones, Sudan, map interpretation ofGreece and

Africa.
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Field and Administrative Experience (Cont.):

PAGE THREE

I

•

1955 and Technical Advisor to the U.S. Delegation, United Nations, Atoms for
1958 Peaceful Uses Conference, Geneva. Visited uranium mines of Italy,

France, Portugal and England twice/
1957 Visited uranium, gold and diamond mines of Transvaal, South Africa;

copper mines of Zimbabwe; uranium, copper, lead, and germanium
mines in zaire; thorium deposits of Malawi; tin and niobrium mines
of Nigeria; and uranium mines of Canada.

1963-1970 Member African Science Board National Academy of Sciences,
concerned with training of scientists. Delegate to the Second Annual
Meeting of the East African Academy of Arts and SCiences in Nairobi,
Kenya (1963). Member of team to visit Ghana, Nigeria, Sierra Leone,
and Algeria, 1965.

1972 Member of team to discuss training of Zairian geologists and earth
scientists.

1977 Distinguished lecturer, Nigerian Geological Society.
1978 Member ofJoint Egypt-United States cooperative energy assessment

team. Resp0;1sible for U and Th resources.
1980 Member of team for the assessment of mineral resources of Egypt

for U.S.A.I.O. responsible for metals and
1960-1973 Member Dept. of Interior Field Committee and Boston Federal

Executive Board.
1980 Chairman, Working Group I, Uranium Geology, Inter. Atomic Energy

Agency, Paris meetings at Inter. Geological Congress.
1980-1983 Coordinating vice-chairman, IAEA Working Groups on Uranium

Geology. 1982 Meetings in Paris and Vienna; 1983 meeting in
Vienna.

1984 Meetings of the Working Group on Uranium Geology in August at
Inter. Geologic Congress, Moscow, USSR. Also presenting paper on
uSource of Uranium in Ore Depositsuat IGC

Fellow or Member:
Geological Society of America, Society of Economic Geologists,
American Association of Petroleum Geologists, American
Mineralogical Society, American Geophysical Union, Norwegian
Geological Society, Nigerian Geological Society, Washington
Geological Society, American Association for the Advancement of
Science, Sigma Xi, Alpha Chi Sigma, Lambda Chi Alpha, Cosmos
Club, Northern New England Academy of SCience, Association of
Geology of International Development, Geochemical Society,
Association of State Geologist, Geological Society of New Hampshire.
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1973 - 1989

Martin G. Beyer
International Consultant

84 Jefferson Road
Princeton, NJ 08540-3301, USA

Telephone 1-609-683-1762

CURRICULUM VITAE

January 2nd, 1990

Martin G. BEYER

December 12, 1929 in Munich, Germany

Harried

Sweden

Consultant for water supply and sanitation in
international development.

University of Stockholm, Sweden: Degrees of
Filosofie kandidat 1951, Filosofie licentiat (PhD
- Geology) 1960.

Associate Professor (Adjunct), International
Health, Graduate School of Health, New York
Medical College (A Medical University),
Valhalla, NY 10595.

Fluency in English, French, Spanish, German,
Swedish, Danish, Norwegian. Operational in
Portuguese, Italian, Dutch.

~ecutive Secretary, Global Consultation on Safe
Water and Sanitation for the 19909. United Nations
Development Programme (UNDP).

Responsible for organization of first clobal
meeting sponsored by United Nations, on water
supply and sanitation, New Delhi, India, 10
14 september 1990.

senior Adviser (until 1980 Adviser) Drinkin
t.~~~~~~r...kJiiI.Jr.l~~~n~i.!:tse~d~N~a~t::.:!i~o!.!n.!!s!....:C~h~i~ld~r!.:e::.~n_'!!...s

Fund (UNICEF), New York Headquarters.
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Division, Department for Infrastructure and
Urban Development.

1972 - 1973

1965 ~ 1971

1962 - 1964

1956 - 1962

1953 - 1955

1951 - 1952

Deputy Regional Director, UNICEF, The A~erica8

Regional Office, Santiago, Chile.
Administrative responsibilities and liaison
with other international organizations for
social development programmes.

Chief Geologist, Terratest AB, Stockholm, Sweden.
Consultants and contractors for minerals and
groundwater exploration: Mineral and
groundwater surveys, market surveys.

Consultant Geologist, Granges Corporation,
Stockholm, Sweden.

International mining exploration.

Geologist, from 1960, Chief Geologist, Liberian
American Minerals Company (LAMCO), Monrovia,
Liberia.

Geological mapping and exploration of Niaba
Range for largest iron ore mining operation
in Africa.

Assistant Geologist, Geological Survey of Sweden
(Sveriges geologiska undersokning), Stockhol.,
Sweden.

Oil and uranium exploration.

Military service, The Royal Svea Guards, Sweden.

Work assignments before 1972 include assessment of national water
well programme in India for UNICEF (1970), mineral exploration in
Peru. mining investment studies in Africa, Iran. Algeria. France.
company management in Chile (1967), groundwater exploration in
Sweden, participation in planning for aine and harbour towns in
Liberia for LAMCO.

(Partly ~~_Q!f!~!Q as Representative of UNICEF)

Hember (1973-1989), and Chair.an (1987-1988), Intersecretariat
Group for Water Resources. United Nations Administrative
Committee for Co-ordination;

Member (1980-1989). Steerinc Committee for the International
Drinking Water Supply and Sanitation Decade 1981-1990
(United Nations);
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Chairman, Advisory Panel for the UNDP/World Bank Global Project
for the Testing and oevelopment of Handpumps, later the
Joint UNOPjWorld Bank Global Prolraaae for Water Supply and
Sanitation (1980-1990);

Hember, Governing Board of the International Water and Sanitation
Centre (IRe - a WHO Collaborating Centre), The Halue, The
Netherlands (1983-1989);

Member, Scientific Council, Centre de la Formation Internationale
pour la Gestion des Ressources en Eau (CEFIGRE 
International Training Centre for Water Resources
Management), Sophia Antipolis, Valbonne, France;

Member, Advisory Panel to the editors of "Water for the World"
(Technical Manual for USAID, Washington, D.C.);

Senior Advisory Consultant, Water and Sanitation for Health
(WASH - a programme sponsored by the U.S. Agency for
International Development/AID), Washington, D.C., (1987
1990) ;

Member, Advisory Panel, "Waterlines" (Journal of the Intermediate
Technology Development Group, Ltd.), London, United Kingdom;

Member, Advisory Panel to the American Society of Civil Engineers
for the International Conference on Water, Puerto Rico,
1987;

Member Designate, Advisory Board, International Designers'
Assistance Commission, New York;

Ombudsman {Staff/Management Relations), UNICEF Headquarters, New
York (1986-1987);

Chairman, Association of Natural Science Students, University of
Stockholm (1953).

(Participation/Representation on behalf of UNICEF)

• Third Special Meeting of Health Hinisters of the Americas,
Santiaso, Chile, 1972;

• United Nations Conference on Water. Har del Plata,
Argentina, 1977;

• United Nations seminar on Water Supply and Sanitation,
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On iron ores in Liberia:

On environmental health, UNICEF and United Nations:

United Nations Groundwater Conference, Zagreb, Yugoslavia,
1982;

Uppsala, Sweden, 1980;

4th National Water Co~ference, Zaragoza, Spain, 1982
(Keynote Address);

WHO/8MZ Consultative Meeting on Water and Sanitation with
European Donors, Konigswinter, Federal Republic of Germany,
1984;

Best Available Copy

Keynote Speaker and Plenary Chairman at "Water and
Wastewater '90" Conference, Barcelona, Spain. 1990;

* Geological Society of Sweden, Stockholm, 1959;

Numerous other conferences, workshops and seminars in
international and national contexts around the world.
particularly related to water, sanitation and health (e.g.
in Brasil, Burkina Faso, Oman, Burma, Vietnam).

United Nations Special Session on the Emergency in Africa,
Geneva, 1985;

• Universities of North Carolina (Chapel Hill). Southern
Methodist University (Dallas, Texas), State University of

• University of Minnesota, Duluth s 1960;

• American Institute of Mining Engineers (AIME). New York,
1960;

•

•

• Vth World Congress on Water Resources, Brussels, Belgium,
1985 (International Water Resources Association - IWRA: On
behalf of UNICEF received first IWRA Award ever issued, the
"Crystal Drop", for "excellence in making water resources
available for human use");

• Keynote Speaker at International Water Conference of the
American Society of Civil Engineers, Puerto Rico, 1988;

• Chinese Academy of Agricultural Mechanization
Sciences/UNDP/World Bank/GTZ Seminar on Handpump Water
Supply, Changsha, Hunan, People's Republic of China, 1984;

Lectures and seminars (a selection):------------------------------------
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California (San Diego, California), Grenoble (France), New
York Medical College;

UNICEF National Committees in Canada, Federal Republic of
Germany, Finland, France, German Democratic Republic, Japan,
The Netherlands, Norway, Spain, USA;

Keynote speech at 4th National Conference on Water and
Sanitation, Zaragoza, Spain. 1981.

Media campaigns on the International Drinking Water Supply and
Sanitation Decade:

Spain 1981 (including Radio-Television-Espana "A
Fondo" /Spain' s "60 Minutes") and Canada, 1981 and 1988.

~~E~~~~_E~~!1§b~g~

f~~~~~_E~_!YQD_l!b~_fr~!~f~Q~~_f~~n~_Q!_lYQn_!~!~ng~
~Q~!b~rn_§~~g~nl. Faltbiologen, Stockholm, 1949.

~~E~!!~~rggr~ng~n_!_Q!r!g~!_!~!!~n_tl~rg_Q~b_tl~rg!b~~n~(The
leptite formation between Harg and Hargshamn, Central
Sweden.) Geologiska Foreningens Forhandlingar, Stockholm,
1953.

with Brotzen, Fritz:
~~_~~ni~n_~n_§~~Q~_lfr~~~~~_!~E~~!~~~l~[The Danian
Formation in Sweden (Upper Cretaceous).] Lexique
stratigraphique, International Geological Union, Paris,
1954.

~~Q!Qg_E!_~!!Q!~ (Geologist in Nimba). MALH, Granges
Corporation, Stockholm, 1963.

Qr2YDg~!!~r_erQg~£!!Qn_frQm_!h~_2~rQ£~2f_§~~g~~Wenner
Gren Center International Symposium Series, Vol. II.
Groundwater Problems (Eriksson, Erik et a1 .• Editors),p.
161-179. Pergamon Press, Oxford & London, 1968. [Also 1n
Swedish: Q~~ngY~~~~DY~Y!n~!ng_Y~_~r&~ Grundvatten, p.
196-214. P.A. Norstedt & Soners forlag, Stockholm, 1970.

~!n~~~!f~!!!!~_!!~~~~r_~~_~rg~~!~r!!!s~!!~!n~~
~g!!!1!!!~r.:. (Mineral physics aspects of the properties of
wear of rock materials.) Tryckluft 1, 1969, p. 6-13, Atlas
Copco, Stockholm.

~EE~22~!~~~_!~£nD2!21!~!_!gr_Y!!!!&~_~~!~£-~YE2~~
Assignment Children/Carnets de l'Enfance, vol.34, UNICEF,
Geneva, 1976.
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e~~!!!!E~!!_~~I~~f_g!1!~_Er2gt!~_!!~_g!_gYn~~ (UNICEF
participation in drinking water programmes.) Berita UNICEF,
No. 23, 1977/2, UNICEF, Jakarta, Indonesia. [Also in
English, Turkish and Japanese publications.]

!h~_YM_~!!~r_~~!~~_!~§!=!~~2~ Assicnment Children/Carnets
de l'Enfance, vol. 45/46, p.44-49. UNICEF, Geneva, 1980.

~~!~r_gy!!!!X_f2r_£h!!£r~n~_~2!h~r~_!nQ_Q!h~r!~Water
Quality Bulletin, vol. 9, No.2, April 1984. Canada Centre
for Inland Waters, Burlinston, Ontario, Canada.

~~!~;E_!n£_!b~_~~E~r!~n£~_!n_!Q~=£Q!!_~!!~r_!Y2El~_!n2
sanitation. Proceedings from the Workshop on Rural Water
Supply-ana-Technology, Changsha, Hunan Province, People's
Republic of China, August 1984. World Bank, Washington,
D. C., 1988.

~Q~=~2~~_~!!~r_!~EE1X_!DQ_!!nl!!!!QD_!!_P!r!_Qf_~r!~~rX
~~!!~n_9~r~_!D9_fh11g_§YrY1Y!!_!D9_~Y~!QE!~D!_=_!h~_!Q£!!!
!EErQ!£n~ (Abstract only.) Vth World Congress on Water
Resources, IWRA (International Water Resources Association,
Brussels, Belgium, 1985. Proceedings, No. 307 (Special
session), p. 1504.

!h~_~E!_!'1!!~2r~~ Water and Sanitation in UNICEF 1946-1986.
WET Monographs No.2. UNICEF, New York, 1987. 172 p.

with Balcomb, John (Editor):
Water and sanitation in UNICEF 1946-1986. UNICEF History
Series~-Monograph-VIII~-67-p~--United-NationsChildren's
Fund, New York, 1987.

with Meager, Sharon (Editor):
~~~~r~_§~n!!~!!Qn_~ng_~~~!!n_fQr_~ll_Q~_!n~_r~~r_~OOQl
UNICEF Actions for the Years to Come. United Nations,
£c6nomlc-and-SOcIiI-councIr-oocument-E/ICEF/1988/L.4, 9
February 1988. 29 p.

with Heyward, E.J.R., Karlin, Barry and Ockwell, Ronald
(Editor): ~!~~r_§~Ee!~._§!n!~!!!Qn_!ng_~~g!~n~ Programme
GUidelines, Vol.3, UNICEF, New York 1988. 524 p.

with Heyward, E.J.R., Karlin, Barry and OCkwell, Ronald:
~!~!~_~~ee!~~_~!n!!!!!Q~_!n~_~~&len!_!!_r!£~2r!_2f_h!!!~h
~ng_~~!!=2~!n8~ Water Supply and Sanitation in Developing
Countries. Proceedings of a Regional Syapos1um at Columbia
University, New York, January 1988. Interamerican
Association of Sanitary Ensineering and Env~ronaental

services.

Best Available Copy
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!h~_b~~~D_f~~!Qr~ Decade Watch, Vol. 7, No.1, March 1988.
UNOP, New York. (Editorial on Human Resources Development.)

~~!~r=_~Dg_~~~~~=r~1!!~g_ErQQ!~~~_f2r_Q££gE~!!Qn!!_b~~!!h_!n
!h~_g~Y~!QE!ng_£QYn!r!~~~ C.I.C.S. Symposium on
Occupational Health, Italy, 1988. Centro Internaz10nale di
Cooperazione allo Sviluppo, Castello Lanciano,
Castelraimondo, Macerata, Italy.

Th~_~y!gr!_tQr_~!!~r~__~!r!!~g~_!Q_!h~_Y!!r_~QQQ~ Water for
World Development. Proceedings of the Vlth IWRA World
Congress on Water Resources, May 29-June 3, 1988. Ottawa,

(J Canada. vol. I, p. 278-289.

!n_E~r!~!!_Qf_hY~!n_D!EE!n~!!~__Ih~_Q!9~!r2~ng_!Q_!h!_9~!!!
fQr_!!n~!!!!~ Workshop for developing strategies for
strengthening linkages in water and sanitation and Child
Survival. WASH, Water for Sanitation and Health Project
(USAID), Washington, D.C., 15 June 1989.

~~f!_~!~!r_~~EE!~_!ng_§!n!!~!!Qn_fQr_!b!_~Qr!Q_!n_!b!_122Q~~
Proceedings of the Water and Wastewater '90 Conference,
Barcelona, Spain, 24 April 1990. 17 p.

§Q~~_fQr_~!!_~~!h!r_!b!n_~2r!_fQr_§Q~!_=_!h~_~!QQ~!
Consultation on Safe Water and Sanitation for the 19908.
------------------------------------------~--------------
~~~_Q~!b!~_!n9!!~_lQ=!~_§~2!~~Q~!__1~~Q~For publication in
Natural Resources Forum, United Nations. Division for
Natural Resources and Energy. New York. February 1991.
(Annex: The New Delhi Statement.)

~~2~_!b~_~~1~~E_~~!~rfrQn!~ Newsletter on water supply and
sanitation for low-income populations. 33 issues, 1975
1986. UNICEF, New York (Distributed through the World Bank
during 1982-1986 to over 100 countries.)

Other brief articles on water supply, sanitation, hygiene
and health in journals, newsletters and annual handbooks
around the world.

Honorary Fellow, Institution of Public Health Engineers (London,
Un! 'ted Kingdom).

··Vis!tante Distingu1do", 5ecretaria de Recursos Hidricos
(Government Department for Water Resources), Republic of
Argentina, Resolution No. 60/84.
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IHydroSource Associates, Inc.
26 Winter Street • Ashland, NH 03217
telephone (603) 968-3733 • fax (603) 968-7605

February 19, 1992

VIA FEDERAL EXPRESS

Robert A. Bisson
c/o Bruce Gair
Porter and Gair, P.C.
3815 Plaza Drive
Fairfax, VA 22030
(703) 691-1465

Dear Bob:

HydroSource Associates would be most pleased to work with you on these
important groundwater exploration projects in Ethiopia and Botswana. As you know,
HydroSource Associates personnel have over 50 man-years of combined experience in
developing. groundwater supplies in fractured bedrock. In addition, several of us have
been involved in projects in Sudan, Somalia and Southern Africa.

I have enclosed resumes of HSA staff available to participate in these projects.. We
are looking forward to working with you.

Sincerely,

Roland B. Hoag. Jr., Ph..
President

RBH:cw

Enclosures

RBH2:Bisson.f19



Roland B. Haag, Jr., Ph.D. President

Roland B. Haag, Jr. has fourteen years' experience in the exploration and development
of groundwater supplies. While at BCI Geonetics, Dr. Haag participated in aU aspects of
grour.dwater exploration, including project management, geologic mapping, geophysical
surveys, pumping tests and aquifer analysis. As Chief Scientist, Oro Hoag had technical
oversight of most of BCl's groundwater exploration projects and was instrumental in the
developmet It of BCI's systematic groundwater exploration program.

Prior to forming HydroSource Associates, Inc., Dr. Hoag worked with James E.
Dougherty, President of the Western Division of BCI Geonetics, Inc., to develop a
California-based exploration team. In addition, Dr. Hoag was Senior Project Manager on
a large turnkey water supply project where groundwater was supplied to the City of Santa
Barbara within 60 days of contract execution.

Dr. Hoag has conducted research on the relationship of ·groundwater chemistry to
recharge mechanisms. regional flow systems, and mineral/water equilibria The primary
goal of this research is to develop methods of predicting long-term water quality changes
in bedrock aquifers in response to prolonged pumping.

Education

Ph.D., Exploration Geology and Geochemistry, McGill University

B.A., Geology, University of New Hampshire

Professional History

4/91 - Present

9/89 - 4/91

8/88 - 9/89

1985 - 9/88

1977 - 1985

1976 - 1977

President, HydroSource Associates, Inc., Ashland, New
Hampshire

Senior Vice President, BCI Geonetics, Inc., santa Barbara,
California

Chief Executive Officer, BCI Geonetics, Inc., Laconia, New
Hampshire

Senior Vice President, BCI Geonetics~ Inc., Laconia, New
Hampshire

Vice President, BCI Geanetics, Inc., Laconia, New Hampshire

Independent Consulting Geologist
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Roland B. Hoag, Jr., Ph.D.

Professional Affi!iatjons

The Geochemical Society
The Geological Society of America
The Society of Exploration Geochemists
Sigma Xi
National Water Well Association
Society for Economic Geologists
The Newcomen Society
SEE Project - Board of Directors
certified Geologist, State of California

Selected Publications

Page Two

Hoag, R.B., Jr. and Ingan, J.C., 1985, "Modem Approach to Groundwater Exploration in
Arid and Semi-Arid Lands.H Presented at Khartoum International Workshop on
Sand Transport and Desertification in Arid Lands, Khartoum, Sudan.

Haag, R.B., Jr., 1985, tlAn Innovative Technique for Determining Contaminant Pathways
in Fractured Bedrock." In: Proceedings of the Sixth national Conference on
Management of Uncontrolled Hazardous Waste Sites. US EPA, at aI., Washington,
D.C.

Haag, R.B., Jr., and Cook, G.W., 1983, "The Exploration Geology Approach to Solving
Groundwater Source Protection Problems.tI Presented at the Rrst Conference on
Water Quality and the Public Heatth, Worcester, Massachusetts.

Haag, R.B., Jr., and Bisson, R.A., 1981, -Mineral Exploration Techniques Applied to
Bedrock Water Discovery.- Presented at the 33rd Annual National Water Well
Association Conference.

Hoag, R.B., Jr., 1978, 'Il1e Removal of Trace Metals from Acid Mine Waters by Circulation
Through the Bedrock." P.bstraet5 with Programs, The Geological Society of
America, Vol. 7, NO.7.

Hoag, R.B., Jr., and Stewart, G.W., 1977, "Preliminary Petrographic and Geophysical
Interpretations of the Exploratory Geothermal Drill Hole and Core, Redstone, New
Hampshire: Contract No. EY-76-S-Q2-2720, U.S. Energy Research and
Development Administration, open file c00-2720-1 NTIS, Pg. 121.

Haag, R.B., Jr., 1976, Mineral Overview Report and Maps of the White Mountain National
Forest. Contract No. RQ#12-WM-76T, (open file).
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Hoag, R.B., Jr., and Webber, G.R., McGill University, 1976, "Significance of Mineral
Exploration of Sulfate Concentrations in Groundwater.1I Canadian Instituteof Mining
and Metallurgy Bulletin, Vol. 69, No. 776.

Haag, R.B., Jr., and Webber, G.R., McGill University, 1976, "Hydrogeochemical
Exploration and Sources of Anomalous Water." Journal of Geochemical
Exploration, Vol. 5, NO.1.

Haag, R.B., Jr., 1975, "Periodical Sampling as a Means of Interpretation of Chemical
Composition of Groundwaters.n Abstracts with Programs, The Geological Society
of America, Vol. 7, No.6, Pg. 763.



Joseph C. Ingari Vice President
Geologist, Geophysicist

Joseph Ingan, Vice President of HydroSource Associates, is a structural geologist and
geophysicist. He has over 13 years of experience in the field of groundwater exploration
and site investigation. He has served as senior technical advisor, geophysical department
manager, special projects officer, and project manager. His responsibilities include
operational planning and bUdgeting, exploration program design, remote sensing
interpretation, geologic and brittle feature mapping, geophysical program design, data
interpretation and analysis, and drill site selection. Mr. Ingari's other duties include
ongoing project quality control and pre-project technical feasibility analysis.

\JVhile employed at BCI, Mr. Ingari directed and managed field operations for the
company's major bedrock w~terdevelopment projects in Somalia and Sudan, East Africa.
He has also traveled extensively throughout Somalia, Ethiopia, Djibouti, Kenya and
Zimbabwe conducting a variety of field studies and training sessions. Over the last 13
years, Mr. Ingari has successfully located productive wells in more than 50 major domestic
and international water supply projects.

Mr. Ingari has also managed several wellhead protection area delineation and contaminant
threats investigations, was primary investigator for BCI fracture fabric analysis of
hazardous waste sites in New Hampshire, has conducted geophysical investigations to
locate underground fuel storage tanks and other sources of contamination, and has
determined groundwater recharge areas using a variety of geophysical techniques. Mr.
Ingari is skilled in the acquisition and evaluation of seismic, magnetic, electromagnetic,
earth resistivity, gravimetric, and ground penetrating radar data, and in structural mapping
techniques, brittle feature analysis, geologic logging, and pumping test conduction.

Education

B.S. Geology curriculum - University of Massachusetts

Professional History

1991 to Present Vice President HydroSource Associates, Inc.

1989 - 1991 Senior Technical Advisor and Special Project Officer, BCI Geonetics

1988 - 1989 Geophysics Department Manager, BCI Geonetics

1985 - 1988 Project Manager, BCI Geonetics

1982 - 1985 Seismologist, BCI Geonetics

1978 - 1982 Field Geologist, BCI Geonetics



Joseph C. Ingari

Professional Affiliations

Society of Exploration Geophysicists
European Society of Exploration Geophysicists
Geo:ogical Society of America
Association of Engineering Geologists

Selected Publications

Page Two

Ingan, J.e., 1978, -Brittle Fracture Petrofabric Transverse Across Western Massachusetts
and Eastern New YorkH

, NRC Report.

Hoag, R.B., Jr., and Ingari, J.C., 1985, "Modern Approach to Groundwater Exploration in
Arid and Semi-Arid Lands.· Presented at Khartoum International Workshop on
Sand Transport and Desertification in Arid Lands, Khartoum,·Sudan.



James J. Brady, MS Structural Geologlst/
Project Manager

James Brady is a geoscientist skilled in the analysis of geologically complex terrains. Mr.
Brady's areas of expertise include bedrock mapping, downhole video camera mapping
and fracture fabric analysis. Mr. Brady is actively involved in mapping the bedrock
geology and associated saprolite deposits of the Inner Piedmont Terrain in the Greater
Atlanta, Georgia, region. His duties at HydroSource Associates include geologic mapping,
well drilling inspection and hydrogeologic field work. Other responsibilities are project
management and business development.

Mr. Brady's past geologic experience includes detailed structural and petrologic analysis
of a multiply deformed, faulted and metamorphosed terrain located on the Maine/New
Hampshire state border. I-Ie has conducted a number of smaller studies involving brittle
and ductile deformation is eastern Maine, Alabama and New Mexico. Mr. Brady also
worked for a Maine-based geotechnical engineering firm. His duties, while working tor this
firm, included both surficial and bedrock mapping, test pit logging, bedrock core logging,
various drilling and well installation operations, and water level monitoring. He is also
familiar with the legal permitting of sand and gravel mining.

Education

Master of Science, University of Maine, Orono, ME, 1991. Specialization: Structural and
Metamorphic Geology; GPA = 3.6.

Bachelor of Arts, Rorida State University, Tallahassee, Rorida, 1984.
Major: Geology; GPA = 3.0.

PROFESSIONAL HISTORY

4/91 - Present

5/00 - 4/91

1/88·5/88

August, 1987

July, 1987

HydroSource Associates, Inc., Ashland, MH. Geologist

BCI Geonetics, Inc., laconia, NH. Geologist

Independent Contractor, Maine Geologic Survey, Augusta, Maine.
Carried out X-ray analysis of the Presumscot Fm., directed by Dr.
Joseph T. Kelley, Maine State Coastal Geologist (MGS).

Independent Contractor, \AJatershed Manipulation Project, University
of Maine, Orono, Maine. Conduded bedrock mapping and fracture
trace analysis of two adjacent watersheds on Lead Mountain, Maine.

Independent Contractor, U.S. Environmental Protection Agency.
Coordinated state-wide geologic classification of over 3,000 radon
water samples.
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James J. Brady

1/85 - 12/87

Page Two

Teaching Assistantship, University ofMaine, Orono, Maine. Presented
lectures and labs for undergraduate geology courses.

Organizations

Maine Geologic Society
Geological Society of America

Selected Publications

Brady, J.J., 1988, -A reevaluation of Devonian Stratigraphy and Pre-metamorphic Fautting
in the Bethe!, maine, Areall

, Geological Society of America AbstraCtS with Programs,
Vol. 20, No.1, Pg. 9.

Brady, J.J., 1991, -Bedrock Geology of the Bethel, Maine, Area" M.S. Thesis.

Brady, J.J., in preparation, HSignificance of kyanite as an alumina-silicate phase within the
Smalls Falls Formation and its implication of post-earboniferous retrograde
metamorphism in western Maine."

Brady, J.J., in preparation, ·Bedrock geology of the Fayetteville, Georgia 7.5' quadrangle·,
Open Rle Report, Georgia Geologic Survey, Atlanta, Georgia

Vernon, J.H., and Brady, J.J., in preparation, ·Scientific logging with borehole video
camera.·



Rosemarie de Mars PrOject Manager/Geologist
Data. Services

In her 13 years as a geologist, Rosemarie de Mars has worked on numerous water supply
and development projects around the country. She combines a detailed knowledge of
project operations with several years of field and project experience.

Here responsibilities include all aspects of HSA's technical services. She is familiar with
several geophysical exploration instruments and performed a number of surveys in varied
terrain. She is also the site geologist during the drilling phase of many projects· and
supervises the installation of monitoring wells, test and production holes in both
overburden materials and bedrock. Other areas of her experience include design of
monitoring networks, performance of pumping tests, and analysis of hydrogeologic data.
For the past two years, Ms. de Mars has worked on aqUifer delineation and completed
wellhead protection work for the Connecticut towns of Putnam and Berlin. She also
serves as HSA's liaison to state and local regulatory agencies for a number of larger
exploration projects.

Besides her technical contributions, Ms. de Mars performs data acquisition and
management services for HSA staff. Working through the extensive network of agency
contraet5 and reference sources, she provides the exploration teams with needed types
of projects. She uses a number of computerized data bases in her research ,and has
access to college and university collections. Through her efforts, the compeny now
houses an extensive collection of published hydrogeologic data and maps tor many
regions of the U.S. and overseas.

Ms. de Mars also obtains aerial photographs and satellite imagery for needed
HydroSource projects and outside dients. .Over the past 5 years she has built up·.a
reference file of private suppliers a."d government indexes, allowing HSA to identify and
provide complete aerial photographic coverage of any location in the country from the
earliest photos to the most recent flights.

Ms. de Mars has shared project management duties and field work on a number of
overseas assi.gnments. During 1985 and 1986, she was a member of a field. team that
successfully located and developed groundwater supplies as part of a USAIDrefugee
assistance project in Northwest Somalia During 1988-1989, she participated in another
govemment funded groundwater exploration project in the Red Sea Province of Sudan.
She was responsible for purchase and shipment of field equipment and supplies during
these and other international projects.

In addition to her employment at HydroSource Associates, Ms. de Mars serves on her
local Conservation Commission, the Lakes Regional Planning Commission (LAPel and
the Lakes Region Conservation Trust (LRCTI. For the past five years she has worked
with the LRPC and area towns to organize an annual Household Hazardous Waste
Collection Day. Her experience within municipal government is valuable to HSA's work
in the public sector. ~.
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Rosemarie de Mars

Technical Experience

Page Two

April 1991 - Present

1978 - April 1991

Education

Geologist/Project Manager,
HydroSource Associates, Inc.
Ashland, New Hampshire

Geologist/Project Manager
BCI Geonetics, Inc.
Laconia, New Hampshire

1978 B.A. Geology, University of Vermont

Member

1991 - Present

1990 - Present

1991 - Present

1986 - Present

1986 - Present

Lakes Region Conservation Trust, Board of Trustees

Lakes Region Planning Commission (LAPC). Meredith. NH

LRPC Executive Committee Treasurer

Conservation Commission, Town of Sandwich, NH

National Water Well Association



James H. Vernon, Ph.D. Structural Geologist

James Vernon is a geoscientist interested in both scientific research and applications.
Areas of expertise include structural geology, wellhead protection (especially in fractured
bedrock aquifers, tectonics, field geology, and numerical modeling. Dr. Vernon seeks
to integrate these areas of expertise in attempts to understand complex systems and
address problems of applied or theoretical interest. Exa.rnples include assessment of
bedrock and surficial geology at various sites in the Appalachians and Rocky Mountains,
field and subsurface assessment of rock fracture for reservoir (hydrologic, petrOleum,
geothermal) characterization, fault mapping and numerical modeling applied to earthquake
studies, and geologic contribution to ecological understanding.

Since his arrival from a post-doctoral fellowship at los Alamos National Laboratory, Dr.
Vernon has participated in EPA-sponsored research to delineate a wellhead protection
area and assess groundwater flow through fractured bedrock in New Hampshire. He has
also developed research and exploration proposals and managed projects, including
fracture trace analysis at a ·superfund- site and a multiple-author journal article on
wellhead protection in fractured bedrock.

Education

Doctor of Philosophy, Geology, University of Oklahoma, 1987. Specialization: Structural
Geology (also Geophysics, Engineering mathematics and mechanics); GPA=4.0

Masters of Arts in IJberai Studies, Wesleyan University, Middletown, Connecticut, 1982.
Major: SCience; GPA=3.8

Bachelor of Arts, cum laude, Bucknell University, Lewisburg, Pennsylvania, 1974. Double
Major: Geology, Mathematics; GPA=3.6

Technical Experience and Accomplishments

4/91 - Present

4/90 - 4/91

Geologist, HydroSource Associates, Inc., Ashland, New Hampshire.
Invited speaker, Georgia Well Show and Exhibition/Georgia

Groundwater Association Annual Meeting, Savannah,
Georgia, 4/91

Geologist, BCI Geonetics, Inc., Laconia, New Hampshire.
Structural geology, hydrogeology (particularly fractured

bedrock reservoirs) research and exploration. Project
management.



James H. Vernon, Ph.D. Page Two

3/87 - 3/90

1983, 1985
Summers

8/82 - 2/87

Post-Doctoral Fellow, Los Alamos National Laboratory
Numerical modeling (three-dimensional) of geological and

geophysical phenomena
Field Investigations of faulting, tectonics, and possible seismic

hazard near Santa Fe, New Mexico.
Borehole Televiewer (BHlV) Log interpretation of rock fracture

in hydrothermal system; core fracture description;
evaluation of BHlV

Chaired technical session of American Geophysical Union,
Fall Meeting, 1988.

Completed short courses:
FORTRAN (Los Alamos)
Hazardous Waste Site Characterization (GeeL
Soc. Am.)
Groundwater-Contaminant Transport Modeling
(Princeton)

Geologist, Amoco Research Center
Performed research and wrote two company reports on use

of borehole televiewer log as a fracture detection tool.
Performed three-dimensional finite element analysis of forced

fold structures.
Performed fracture studies on Nugget Sandstone cores from

thrust belt, Wyoming and Utah.

Research Assistant, University of Oklahoma
Worked on numerous structural geology research projects

under the supervision of Dr. David w. Steams, induding
field work in Western United States, 6/84 -10/84, and
clay and sand modeling

Teaching Experience

Teaching Experience includes adult environmental education (Audubon.Ecology
Workshop), university geology and meteorology lectures, laboratories, and field
trips. independent school (grades 6-10) science and mathematics teaching and
program supervision.

Other

Extensive volunteer seJVice, National Audubon Society. Ufelong interest in
environmental problems.
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Publications
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I

Vernon, J.H., 1984, The borehole televiewer log as a fracturedeteetion tool, Gage Holland
A#1 well: Amoco Production Company Research Report (proprietary).

Vernon, J.H., 1985, The borehole televiewer log as a fraeturedeteetion tool: Amoco
Production Company Research Report (proprietary).

Neese, D.G., and Vernon, J.H., 1987, Cambrian pisolites as paleo-environment and
paleotectonic stress indicators, Rattlesnake Mountain, Wyoming [abs.]: A.ner.
Assoc. Petroleum Geologists Bull, Vol. 71, Pg. 597.

Vernon, J.H., 1987, Three-dimensional finite element modeling for geologic implications
in forced folding [Ph.D. dissert.): Norman, Oklahoma, University of Oklahoma, Pg.
252.

Vernon, J.H., 1988, Effects of several variables on three dimensional finite element models
motivated by geologic forced folds [abs.]: EOS, Vol. 69, Pg. 469.

Vernon, J.H., 1988, Three-dimensional finite element models of crustal block rotations
[abs.]: EOS, Vol. 69, Pgs. 1456-1457.

Vernon, J.H., and Riecker, R.E., 1989, SignificantCenozoic faufting, east margin, Espanola
Basin, Rio Grande rift, New Mexico: Geology, Vol. 17, Pg. 230-233.

Vernon, J.H., in preparation, Effects of several variables on three-dimensional finite
element models motivated by geologic forced folds: (to be submitted to Journal
of Geophysical Research).

Vernon, J.H., in preparation, Three-dimensional finite element models of crustal block
rotations and implications for Rio Grande rift tectonics (to be submitted to
Tectonics).

Vernon, J.H., and Brady, J.J., in preparation, Scientific logging with borehole video
camera.

Griswold, W.J., Moore, B.A., Vernon, J.H., 1990, Developing wellhead protection araa
and monitoring strategy for a fractured bedrock aquifer, Dover, NH. Proceedings
of the 1990 FOCUS Conference on Eastern Regional Ground Water Issues, Pgs.
131-145.

Vernon, J.H., Paillet, F.L, Pedler, W., Moore, B.A., and Griswold, W.J., in preparation,
Fracture and Flow Assessment for wellhead protection and monitoring: (to be
submitted to Ground Water).



C. Wayne Ives Geologist
Project Manager

Mr. Ives has developed a wide range of the skills required for successful groundwater
exploration and hydrogeologic evaluations. As a geologist, he has been responsible for
geologic mapping, analysis of aerial photography, and planning and supervising
geophysical surveys. Mr. Ives is skilled in the collection and interpretation of magnetic,
electromagnetic, and gravimetric data and is experienced in several other geophysical
techniques.

His responsibilities as a hydrogeo!ogist include supervising well installations, well logging,
collecting soli and water samples, conducting sanitary surveys, and designing and
supervising pumping tests.

As a project manager his responsibilities include proposal writing, project planning and
budgeting, supervision of field work, report preparation and liaison with cJients and
regulatory officials.

Mr. Ives has participated in many groundwater projects throughout New England, upper
New York State, southern California, Georgia, Virginia and East Africa since joining BCI
in 1983. As a result, he has developed a solid understanding of the hydrogeologic
condition in these regions from both water supply and groundwater contamination
perspectives.

Education

B.A, Geology, Albion College, Albion, Michigan

Special Studies

Remote Sensing - Applications to Hydrogeology, National· Water Works Association
Elementary Surveying, New Hampshire Vocational Technical College
Introduction to Groundwater Hydrology, University of New Hampshire

Professional History

1991 - Present

1983 - 1991

Geologist/Project Manager, HydroSource Associates,lnc.

Geologist/Project Manager, BCI Geonetics, Inc.



February 19, 1992

Robert A. Bisson
Exploration Consultant

Dear Bob,
I'm writing to say how pleased I am that the prospects are good

for your project on Mega-watersheds in Africa moving ahead. As you
know, my experience on that continent has centered on the Kalahari
and specifically on Botswana .. Water is the governing element for
all life there, plant, animal, and human, and it has always been in
short and unpredictable supply. Newfound sources of abundant and
measurably renewable ground water will bring about fundamental
changes in a nation that has always lived in the face of drought.

I hope to d~cument and communicate the project as it gets off the
ground and grows, in Botswana and elsewhere.. As the project
progresses, the potential is great for producing significant
articles and films, even a book .. I hope to reach a wide public with
stories that are human as well as scientific. I would like,
whenever appropriate, to present the search for Mega-watersheds in
the context of the cultures and geographic settings in which it
takes place. From a journalist's and writer's point of view, I feel
that your project has the potential to reshape parts of the world
as fundamentally as the 'Green Revolution' recast the fate of much
of rice-growing Asia ..

In addition to rewards for agriculture, industry, and Botswana's
growing population, the tapping of newly discovered renewable water
reserves may ring a bell of salvation for the nation'S protected
areas and the animals they preserve .. The Botswana Government has
long had to struggle with often oonflicting demands of conservation
and development. Your discoveries may be a key to the resolution of
the needs of both ..

I've developed a wide network of: contacts in Botswana over the
course of four years' involvement with the country, which
culminated in but did not end with publication of 'Okavango Delta,
Old Africa's Last Refuge', in the December 1990 National
Geographic. You are welcome to any contacts or assistance I can
give you.

I'm excited about the promise of Mega-watersheds, and very much
l~~king forward to working with you and your team as a writer and
c<flunicator.

Best wis~s,

O~~~
Dougl~ Lee
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RESUME for Douglas Bennett Lee

AaSTRACT:
I am a free lance writer with 15 years' experience writing and

editing at National Geographic Magazine, where I served on the
Senior Editorial Staff as an articles writer until January, 1992~

My work at the magazine has included a year's field time in
Botswana, gathering information for a cover article on the Okavango
Delta published in the December 1990 NGM. During two years'
involvement with this project I supervised the creation of a
three-story presentation on Botswana, its history and culture,
wilderness and wildlife, which was given more than two thirds of
the Deceir.ber issue.. My coverage in Botswana included extensive
back-country travel, and exposure to virtually all aspects of
resource use in the region, from government to local levels.

I have also ~ritten frequently about wetlands, wilderness, and
resource use in the United States and Canada. My current interests
lie in writing and producing books, articles, and films a.bout
wilderness, wildlife, human interaction with the natural world, and
human use and management of land, water, and other resources.

FIELD EXPERIENCE:
Extensive ooverage of wetlands, wilderness, and human cultures on

the U.s. Gulf Coast, in the Ala.skan and Canadian Arctic, and in
northern Botswana. In Botswana I reported on issues involving the
use and management of wildlife, water, land, and other resources
from the perspectives of the Botswana Government I local
inhabitants, scientists and researchers, industries, oattle
ranchers, and oommercial users of wildlife and protected areas for
tourism and hunting.

OCCUPAT10N: Free lance writer for print and film.

ACADEMIC DEGREES:
B.A. Germanic Language and Literature, Princeton university, 1975,

Magna cum laude.

Certificate in European Studies, Princeton university, 1975.

College Preparatory, English Honors, American Community School of
London, 1971, Magna cum laude •



PUBLISHED WORK:
'The Lure of the Gulf Coast', National Geographic Magazine July

1992 (scheduled).

'Montreal, Spiritea Heart of French Canada', NG~ March 1991.

'Okavango Delta, Old Africa's Last Refuge', NGM December 1990.

'Trageciy in Alaskan Waters', NGM August 1989.

'Oil in the Wilderness--An Arctic Dilemma', NGM December 1988 (NGS
Centennial Issue).

'Endangered Earth' map supplement text, NGM December 1988.

'Sharks at 2000 Feet', NGM November 1986.

'Kluane, Canada's Icy Wilderness Park', NGM November 1985.

'The Plain People of Pennsylvania', NGM April 1984.

'Mississippi Delta, The Land of the River', NGM August 1983_

'Slime Mol~, The Fungus That Walks', NGM July 1981.

'Hokkaido, Japan's Last Frontier', NGM 3anuary 1980.

'Day of the Rice God--Featival in Japan', July 1978.

Booka:
Co-author and project coordinator: STAGE FOR A NATION--TBE

NATIONAL THEATRE--150 YEARS (University Press of America, Lanham,
Md., 1985).

Other:
Author of more than 100 sets of picture captions (legends) and

picture texts for articles in NGM.

NGS centennial Issues Planning Committee, 1986.

Author of Editorial Directions Plan for 'Sea Frontiers' magazine,
university of Miami, Miami, Florida, 1986.

PROFESSIONAL POSITIONS:
1977-1985: Editorial Staff, legends and articles writer, NGM.
1984-1985: Issue Editor, NGM.
1985-1992: Senior Editorial Staff, NGM.
1985-1987: Assistant Editor, Legends Department, NGM.
1988-1992: Articles writer, NGM.



February 1992

PBTBR an. THACHBll, JR.

".
) North Lynn St., suite 200
Lngton, VA 22209
276 1800

lronmental Systems Research Institute
Courses Completed: Introduction to Arc/Info

Database Design
Cartographic Design
Introduction to Modelling

1mbia university, School of General studies
Major: Anthropology
CUmulative GPA: 3.46

Employaent: :

HQI'Il8l

5010 Cathederal Ave., NW
Washington, DC 2007

202 686 5647

June 1991 - July 1991

January 1988 - May 1991

Inteers In Technical Assistance October 1991 - Present
Geographic Information System Consultant

lronmental Systems Research Institute . May 1991 - Present
Conservation Program - Voluntary Affiliate

iard Institute for Space Studies, NASA January 1989 - December 1990
Research Assistant for Dr. Sergei Lebedeff,
Dr. James Hansen; study of urban heat island
effect upon qlobal climate model.

primary Interes~:

The relationship, management and status of human and natural
resources in light of ourrent and projected political and
economic conditions.

Best Available Copy



Statement;

Best Available Copy
Geographic information systems and associated technologies are crucial

tools for sustainable resource management. Natural resources, when perceived

as "rural bank accounts" for developing nations, are often degraded when humaJ
land pressure tips traditional balances between man and his environment.

Geographic information systems allow the "bank account" as well as human

needs to be indexed, mapped, visualized and managed. When simply explained
maps and technical manuals relevant to resource limitations are distributed tc
rural communities and institutions, rural decision-makers can themselves
undertake sustainable resource management.

My work for both ESRI's (Environmental System Research Institute)

Conservation Program and Volunteers in Technical Assistance (VITA), is

.ltedicated upon the belief that appropriate dissemination of GIS, the crucial
resource management tool, as well as information derived from geographic
analysis, is instrum.ental for natural resource conservation as well as social
and economic rural development~

As a consultant for VITA I identify roles for GIS in an organization thai

specializes in rural entreprise development, technical information
dissemination and communication provision.

Two of VITA's project are currently using GIS: the Afghanistan
reconstruction project is using GIS to inventory supplies and prioritize road
re-construction; and, the Djibouti renewable energy project is using GIS to
identify hydro-thermal energy sources. The River Blindness Foundation, at

VITA's recommendation, is using a GIS to manage distribution Ivermectizan, a

drug that kills microfiliae in humans, in the JOB Plateau State, Niqeria.

I With us Sprint and IBM, VITA is developing the concept of communication
. etworks that serve rural informatics franchises for localized distribution 0

technical manuals and resource maps. The franchises would bring communciatio

2



4Ild information poor regions on-line to global and national electronic
networks for two-way transfers of knowledge, information and services.

Finally VITA is engaged in promoting disaster preparedness, mitigation

and prevention strategies strategies in developing countries. These

strategies rely upon geographic analysis for risk assessment upon which

information dissemination is to be based.

Due to my consulting activities with VITA I work with a wideranqe of
non-governmental organizations in Washington and abroad. I participate in
seminars and conferences regarding geographic information systems andremot~

sensing, technology transfer and characterization, disaster prevention,
mitigation and preparedness, and, agricultural technologies and research.

My work with ESRI's Conservation Program is less formal. ESRI is the
manufacturer of Are/Info, the most widely u$ed GIS software. The cost for t

.-ttware, traininq and hardware can amount to more than fifty thousand
~llars, well beyond the bUdqet of many conservation projects.

The mandate of the Conservation Program is to provide software and
training to conservation projects worldwide. In addition equipment donatio~

are sought for projects and regional and international technical support is
identified for Conservation Program recipients. My voluntary role is to hel
conservation projects apply for ESRI sponsorship and to coordinate donations
and equipment delivery.

The role that Robert Bisson has proposed would be to help in the
feasibility stUdy and transfer of proof of concept and to act as an inter

institute 1ia8on 80 that the review committee is kept informed and access tc
the United Nation Conference on Environment and Development is enhanced. In
addition I would identify GIS roles related to the manaqement of identified
water resources.

• Best Available Copy
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BCI GEONETICS, INC.
Groundwater Exploration, Development. and Protection

February 20, 1992

l?JDbD-,~~
Bruce GaiF

G\o Porter & Galr
3815 Plaza Drive
Fairfax, VA. 22030

1S~5~
Dear Mr. Gait.

BCI Geonetlcs, Inc. would be pleased to provide you with
services in Africa, including Botswana and Ethiopia. We look
forward to the opportunity to be part of your team in Groundwater
Exploration and Modelling. We have enclosed information regarding
our recent groundwater projects, and resumes of key technical
personnel.

Sincerely,
('\

~-~0;. !

L--J'ames E. Doughe
i U

President • Chairman

JED:cas

MAILINC3 ADDRESS: P,O. BOX 2610. SANTA BARBARA. CALIFORNIA A~1""------

......--....
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Ph. D., ByUolOfY I ttnlval'.1ty of 1%110M, 1172
X.I., unlv.nit.y of u1lcma, 1111 .
1.10. (IOftO~.), Waul: 101Q"', t.a1clh••d univanity, 11.1
1.le., Chaa1IUy, z.Jcah••ct t1nivln1ty, Jolt.

snew:. KAHAGIKII'l' IDVCl!l':tOH

Cllnl:al 11.atria K&na;••ftt Development :tnlt1tutl, C:l'otonv~11., New
York, Executive lCIftapl' DlVllopaent, 117.

~h' Whart:Oft School, Univarlity of pCftlylvania, r1naftc. I!lf!
ACcounting fo~ the Hoft-'inanoial Ixacutiv., 117'

aanlral !lact2:1c Mut,.ant D."elapun,'C :n.tltuta, Cn'cnvilla, Haw
York, Mlna,••nt '2:&at1o,., 1.'7

Un£veat;y of Calitamia at l)av!l, Clrc»und"atlr Klnav••nt 'ro;:D,
(lZ'oundwat.u Law, 11"

Clz:o••t t.lkal ".tIZ' •••••ftIh anc! glv.:Lopment tUoratoZ7, Onta:io,
canada, 111'wlt'7

QU.~'. Un1vI'lity, OfturiQ, cana,!a, l2:ticlaCl in Chlne:.d.
Account1n" oOJ\clnuat1oft Oft bu.1n.~. mana,...nt, f1nlftcial
~u.1n"1 .valuationa, ~.1n••• law, 1112-1113

UG%S'aAT%OHI

.aqilt.zaed Prot•••tonal Ky«b:olOfil' ··-UK *184
••,ilt.~ed !rof•••ioD&l Q~oun4va~.r .fYd~oloii.t • 1%1 *131
C8rtifiect GrQundw.t.~ 'rof•••1onal • lOws. fat3
Nuclear l.q\llltczy CODi••ton "". :r:.otrop. Ixpe7:im.ntal Work, Al12,
DC, lo-a ..

caztif1a4 Re•••fan Diver
Raqi.ta~.d L&bo~a~ory Cham!.t
~.,i.t.~.d Nuol••r Soil Ho1.t~~. and n.n.1~y Gau,•• , CPH .9043

!XPEllIENCI

Xetcalt , E4dr (l.,O-present) I Ch.1..~= SoJ-entiat
•
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Univll'.ity of Ca11fom,ia at .uta I~~&')t.r. (l'II-P~"Mt). Full
Rouz-ah 'rof•••a~ and Di&-eot;aZ' of tha Vado.. Zone Kon!tal-in,
~ol'atoty ot tnl %n8t1tllt. tor C&'\&lt,al l;lId1••

On • part-tiM bal~., Dr, lV.r."~t c:cmdw:il I uj01' r ••••&";11
prO;2:" di3:lotl4 tDWIru loil-,II :11plta.on, loil pon-11q;i4
miCJ:r:.t~on, uMlqftUaM tank mon11:o&-in, IYlta evaluation,
hfd;ool~~an fllld1at1on, and IIft.or jnltillat10n tlabn1qu•••

Aae:r:ic:an ·Iocilty tor 'rutin,· K.t.:il~l. (lll.-Prl.ent) I .ICltioft
Cba:L:aan D,11.21.02 Intitled Vado•• lena Monitcrin,

01-. 1v12:ltt 1. r',pOftIUtll !Cl~ d.ave101l:Lftl .AlTK National
StandiI'd. tor loll con aanitor:!.n9, loil pOll-liquid mCftito~ln"
hydraulio conduotivity •••,ul'aent, 11&1:%'10 pQtlnt~ll ma••ur•••nt,
neutron mod.Z'at1on, loLl CJI' ma~,ltorinl, aiJ:l pan.ability
dat1 ralnatioft, .o~:L moL.tva m•••\U....nt, and. f1eJ.4 lc:rIOl&in;
t:la1mi~... '

Xuan 'eleno.. (1,.4·1••• ) I u.i.tarat Vic. '1'1.1dlnt

Dr. lV'l',tt :1.14 • t_ of hyd::o,.ol~1It., en;in,.rt, and
;huilt. 11\ ,it. chaZ'actel'i.lltion, mcmi;cnr1ft1, and r••cU,.t.ioftof
hal&1'dcN1 and 80114 w••" laft4fil1a, z,••1neJ:Y mel 1ncluI=ial 111.•• ,
un~.rt1"o1Ul4 .tofaq. tIM Iital, and 411I.. nan-aquao'li ph.l. l1qu.icl
invI.t19.tioft.. lXtaftl1va axper11nal W&. dlveloped in POlt-c:lo.url
mcn1tQ~in, strate,!•••

Xuan ~qpo (1171-111') a MaM,aZ', Nl1i~u:,.l I ••ouzo",. prcqz-am.

D~. 1V'J:lt~ hal p~.parK ReM ~~arC a ~.=it. and 1&1&2:4011.
Walt. I..lU\fI 'Natalftt Cacnatzat10nl fol' nualZ'oua cl1ent. inclucl1n,
, ...... , e....., Ala••• , h\Mlt.. o~:a., .....~...hor ...s., lit•••• , mI' ,......."ft P

lakin 011, CIol4aft aaaJ: IefinlZ'Y, eel Oenal'll portland e_nt
(ha.l:cloua w,.t. inoinlJ:ato:r). Se ha. Cloncluaobacl tum kay monitor
in, pro~... at n~~u••01i4 walt. landfi118, h.la~aua waite
dils»o.al liu. and Und.~,l'ound Ito:ra,. tank leak .itel. Dr.
lYeratt baa paniCl1pate4 •• aft exptIZ"t pUlel Ciha1b&n aM panal
a"lz- Oft many cClG••iona. Ha b.I' t ••t1fJ..CS ~.~O~. the U•• •
COftp... on cliff.rlht ooaa.ion. and b... be. An expert witna.. for
the U.I. DapartTlaftt ot :ultlc., Att~orn.y Canal'al of C&11!omia,
etc. Dtt. 1V1~.tt 11 & Iplcia11.t and aclv11ol' to the EPA T.cbn1ca1
A••i.tano. ,... tor ••r,ln01 I,.pen•• ~"ov&l Ind Pravention. In
ad41ticn, O~. Everett 1, a Splo1al A4v~.oZ' to the Gel eorpo~a~1on
X'eJ.atLVI to d,.t.ox~n l1on1torinl at sup.,rfuncl .~tn, Dr. IveZ'ett ha.
bean ••••0'•• on • ,o~.-'Q~~o. ~••1. to w~i~. fUidano. manual. an4
to pt.s.n1; tzr.1n1~ P:t:0lzr••• for altA, tJnJ,'t.a" Itatt•• Navy H•••Z'clo".
W••t. 't_, c:alJ.to~ni. Wa't.r J\••ou.~l;a.. Con't~l IOeLJ:ld, cal1fa2m1a
nat"i.tI"t!m.t'l1! ~~ Jfa.1.~h .a.~""U"1_ ., 'i ~1.0 t!JI'" 1l.~il!u'\.1. H••41!n1a.".~••
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UJd,Vltolity o~ C&l!fom.ia ate.vil and laft'. 1.Z'~a:rl, Ule, and
oihlZ' 1nlt1.tut.ionl. Dz'. !verett i. d!!"'1§p1!'!f aNi pz-•••ntift;
tralnin, pro,~... .ponlo~.d ~ the National latar Wall Aa.oc~ation
on thl IUjaat of V.io.. Zona (laZ'ly .118") XOftit.oriftf :eoZ'
HllirdoUI W&lta lit•••

)lCnqAlft , Kat., Attoney. at law, '&SI 01_9° I Cal.ifom!a I Sxp."
W1tMaa 1ft auaa•••~aa.'.f= the pl.•.tft~!'f in a ujoz- .tod4aZ'CI
.olv'JIlt a. !l'CI/,el ptoWiclwatar and vtldo•• IGna 1nvI.tLration.

lahna , Ia44UI, 8u', aa.r.I~I, Cal.1to1'ft111 Ixpazt witnl.1 11'
noca••ful 0••• toZ' thl plaintiff r.la~:1v. to a ujolt unllad.d tank
leak froa I ••~ia. Itatioft.

rexlco, :rna., COl18,1 .tatioft, '%'a..... Ixp.n witnl.1 fol' the
d.f.~dant 1ft a Iucca••ful datan.. of lin unl.ad.d tank l.ak tram a
.ervia. .tation.

to, Antall' riZ'1 Depal't1lanl, Lo. AnI.ale., california. Prlnoipal
%JlV••til.tol' to clav.lop a Guilianal DOCIUIlent Iftd v1410. Jrllat1ve ;0
all ••peot, of uftdaZ'gI'ound ItoZ'a,. tUlle .1tl C1tlaZ'acrt.rllat1oft,
monit-orin" ta.t1ftq, in.tal1&tioft, aban4onaant, an4 r...diat1on.

U.I. Navy, K&~. I.land, CI11~arn1'1 IQian~1~1c A4vi.oZ' to majo~
Naval in.'tallat.~an co"azr1n, inoZ''Ianicl h&.&r4aU8 va.tanot .pat-,
laak1n; unda~~ound .ta~a,. tank., 4euwe pha•• o:vania .olventa,
an4 a aCIA landfill 11ttin, on top of a lup.~~Uftd· .L~•.
u. S• Naval '.'t:r:olaua ••••n., Elk Ki;ll., CalifoZ'J'iia. seian't1fic
AclYi.o~ to the evaluation and. cl.al\uJ~ of over ~O ha.&Z'dcul waite
11t•• at. Naval faail1t1a.. .

Ca. Moin.. , Public Wa~ka ~.partaent, 0•• Moina., tow.. P~1na1pal
Inv••t1qatol' to avaluate qrounc!watlZ' ILnd vaclo•• lonl cant".inaticR
•••ociate' with a.;o% munc1pal laft4til1.

Haj O~ oil company: laiant1~i= AdY1.1)~ 'to ••101' .oil ...,entin,aftd
b1oraad11tion 1rlv••':i.,at1oft coy.rin; a Jr.t nlry .pil1 oC oval.'
!5,OOO banall. tloaat1on. company c"ntl4aftt1al. .'.ta. Cnpany
confi4ant.ial.

U. s. InviZ'onJI.en~.l P~'t.at1Qn Aqel:tey, Kanl.. City, Kanaaa •
<:o-pr1no1pal Inv••t1qator to .valu,at. t.h. U-t=. 4••1p foZ'
un4'1"qrouncl monit.QX'in; 'rltal tor Ic,11 v,por' t ••tin;.

tT... lJnvironaental P:roteotioZ'l A'iJ.na~' I suffolk Coun-ty, New V02:lca
co-Principal Inv••t:ivatol' of uncl."~o\u"d. t:anlc ".pc: monit-erin!
By.tam. by t~.o.r t ••tin~ methods.



TIM:OTH\r J. THOMPSON
E U

1495 LOMA DR.
OJAI. CA 93023
(805) 646·9376

To obtain a position as a geologIst for a company active in
the groundwater andlor environmental sciences.

a

3/88· now: ExploratIon geologist 1/90 ·3/90 Groundwater Hydrogeology
Unocal and Organic Chemistry
1800 30th St. for Hazardous Materia's
Suite 200 Management coursework.
Bakersfield, CA 93301 U.C.S.B. & U.C.L.A. Extensior

G.P.A.4.0

1/85· 1/88: GeOlogist 9/85 .. 10/87 M.S. Geology
Crouch, Baohman &Associates U.C. Santa Barbara
Santa Barbara, CA G,P.A.3.8

t 2/79 • 2/80: Mainframe computer programmerl 9/82 ·12/84 B.S. Geology
operator. U.C. Los Angeles
Alflex Corp G.P.A.3.6
Long Beach, CA

ana .. 6/81 Computer engineering,
math, and gen. education.
C.S.U. Long Beach

~
BASIC
FORTRAN
Assembly
COBOL
EXPRESS
(@UNOCAL)

~ 1 MaclotoAtt
Wordstar
Word
Prof. Write
lotus
Excel
dBase
MacWnte
MacDraw/Palnt
MS Works
Clarfs CAD
MOREll

f..E.BS.Q&L

AGE: 29

INTERESTS: Hiking, skiing,
biking, travel, geology, music,
flying (Private Pilot, 1980;
....350 hrs.), oomputers.

MEMBERSHIPS: N.W.W.A. I A.G.W.S.E.,
Geological Society of America,
American Assoc. of Petroleum GeoL,
Rocky Mountain Assoc. of Gaol.,
Coast Geologic Society.
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TIMOTHY J. THOMPSON
L } • d

PROFESSIONAL WORK SUMMARY

Unocal:
1) Exploration fOr natural gae In the northern San Joaquin bastn. Generated structural and

IIOpaChoUI contour maps Integrating selamlo and wen log interpretations. Currently, I have
defineated ten drtllable gu prospects (ranging from 60 to 200 Bet). Land il being le.ald and
.elamlc shootln; Is planned on aU of thesl prospect.. Inittal part of project Includ.d .Ilf
motivated training in Hlamlc procesling. seJlmic Interpretation, and lelsmlc stratigraphy.

2) Computer modeling af seismic response to gas-saturated versus water-saturated'
sandstone. at varying depths. sandstone thlckn.,e.. and Impinging ••Iamlo waYelet type.
Wrote detailed report Including 7 plate8 and .ev.ral flgure•.

3) Offshore northern CaUfornla balln analysis and hydrocarbon potential study. Integrated
struetura',stratlgraphlc, well log, geochemical, geophysical (seismic and gravity) and
paleontologic Interpretations Into a comprehensive re~rt (including over 20 plat••) on the
onahore and offshore Point Arena basin.

4) Wenene geologist on over 10 wells - Supervised mud loggere: picked casing, perforatfon.
and core points; determined and supervised loggIng programs; analyzed loga for amount' of
hydrocarbons versus water, and determined percentages of porosity and permeability.

5) Attended short courses on seismic stratIgraphy, Shipley technical writing workohop,
Shipley oral pre.entatlon workshop, dlpmeter Interpretation, ,eJamle amplituda VI. off,et
principles, and rog analYlis.

Crouch, Baohman .. A••oclate.:
1) Wrote and edited ,eetlons of reports on topics such .a California aedlmentationand

tectonics, basin analysis, all and gas field development hIstory. and prospect Ivaluation.
Helped wrJt., edit, and compile a detailed review (500+ pp.) of the numeroul glologloand
seismologfc repons written for the Diablo Canyon Nucfear Power Plant. AssJated In review of
E.I.R. on proposed L.e.s. Sale 91 (Offshore N. CaUf.).

2) Discussed details of both proposec:t and completed studle. with cUenfs.
3) Performed field work, IncludIng mapping. measuring aectiona, and colfectlng .amp'.sfor

geochemioaJ and paleontologic analyses. Also, assisted In leading f!eld trips.
4) Interpreted and correlated well logs. Drew contour maps, crog-a.ctlona. and

stratfgraphlc sections Which were included as primary figures In proprtetary studies.
5) SupervISed technical h.lp (e.g., geologic traineea, computer operator., draftsmen).
8) Uteratur. searche., compHatlons and reviews.n Computer-based chart and graph preparation (using Lotus): data bas. programming

(using dBase).

ACADEM'C SUMMARY

See attached thesla abstract and Jist of university coursework.

Publlolltlona:
Oute, fan Job•• of the 'ower to middle Eocene Juncal Formation, southern San As'.,1

Mountalnl, California•.In Fflewlcz, M.V., and Squires. R.L., edl., 1988. Paleogene Stratigraphy.
Welt Coast of North America: Pac. Sect. S.E.P.M., YO," 58~ p. 113-127.

DeposltionaJ environments and control. of the Juncal Formation, southern san Rafa.1
Mountains, California: Amer. Assoc. Petroleum Geol. Bult., 1987, v. 71, p. 621-822 (Abatraet
from talk given at MPQ NatJonal Convention, Los Angeles).

Honor. Ind Award,:
Feb. 1986: March &OCt. 1987: Exxon Geologic Rteearch Grants
Jun., 1984: Sabinl"'Chlvron Schorarshlp: Jun., 1983: J.P. Getty ScholarshIp
January, 1983 - Dec. 1984: U.C.L.A. Division of Honotl.



PHONE

STEVEN B BACHMAN

ADDRESS 801 Oak Grove Dr.
Santa Barbara, CA 93108

EDUCATION

1971 BS, Aeronautical Engineering
Univemty ofWuhington

1974 MS, Geoloaic:al Sci..ences
University of California. Los Angeles

1979 Ph.D•• Oeologjcal Sciences
UniversitY ofCallfornia., Davis

(80S) 969-1528

EXPERIENCE

1966-1969
1974-1979
1977·1979
1979-1983
1983-1984
1983..1984

1984-1990
1990-Present

US Almy Oftlcar
Exploration Geologist/Geophysicist. Chevron USA
Lecturer, tJniv. Calif., Davis
Asst. Professor, Geological Sciences. Cornell University
Research Associate. Scripps Institute otOceanography
Asst. Director, GeologicallOeophysical Studies Group.

NEKTON, Inc., San Diego
Director, c()afoundcr of Crouch, Bachman" Assoc,. Inc.
Vice President, Bel Gconetics, Inc.

SUMMARY OF PROFESSIONAL EXPERIENCE

Groundwater Development

Groundwater exploration in bedrock and alluvial settings, artificial recharge ofgroundwater,
wellhead protection, groundwa~r t:reansfers, conjunctive use.of water supplies

Basin Analysis (sedimentation, strudUl'e, nuid migration bistory, reservoirs):

Cftljfgmla: onshore and offshore Santa Maria basin, Santa Barbara Channel and neaxshore
areas, Owens Valle)', Los Angeles basin. Santa Monica Mountains-San Fernando.
Salinas basin, San 10aquin Valley basin, Eel River basin, central and northern
California offshore basins.

ElscwU: Philippines. Argentina, offshore Mexico. shelf and slope of eastern US.

PROFESSIONAL ACTIVITIES

Past·President of Pacific Section. SEPM (Society of Sedimentary Geology).
Science advisor and lead instructor, AAPO School on Sedimenuuton. Ttctonics. and Basin
Analysis, annual week-long school in Banff. Alberta.
Associate Editor, GeoL Soc. of America's GEOLOGY, 1983·8S.
Technical Program CbaUman, Coeditor/convenor of several symposia, including IectoDig ana

• . I ••


