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wnfortunate demise of WHEO.
"finger pointing" or 'ait picking

Caief, Office

of Engineering

Chief, Naval Engineering Division

WHEC Funds Withdrawal

(a) O(OMS-1) memo to E dtd 8 YMay 1969
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Reference (a) sheds some light on the history contributing to the
Vo useful purpose would be served in

on the subject. This wmemo has been

preuared with the objective of galnlng some understanding of the past
‘The picture presented herein is

to better gulme our future actions.

not a perfect

rendition.

persons not present over the entire time span 1nvolved
w1ll be useful, :

2. VWhat is th
cost about $20i to deliver.
How did this happen?
answver this question.

Lach iteom below is

it was derived from documents uncovered by

Hopefully it

e problem? WHEO as designed and estimated today will

The Coast Guard had only $14.5M available.
The fellcwing history and summary attempts to
backed up with some document

on file., Several subjects that impinge on costs have not been included
Problems not covered

because the efieact is small or not well defined.
iaclude: The use of 46 CFR Subchapter U,
vg. Navy design practice,

the place of ABS, Commercial
the involvement of MARAD, problems with sub=-
contractors, and the rush to get bids in during the budget year.

a. After congiderable discourse on the placz of the Coast Guard in
the 111 defined national oceanographic program, a general beginning on
the characteristics was transmitted to E from O in OSR-2 ltr of 2/25/63.
The characteristics proposed describe generally a ship to replace EVER-
Some characteristics are very

GREEN. There
general, i.e.

polar pack areas."”

is no mention of cost

4

"Radio =~ Capability of
cations from any location in the world's oceans with the exception of

.
[FYYRY

azine sized for 15 tons of MK 2 demolition charges.”

Some characteristics are very precise, i.e.

intaining reliable radio communi-

" A mag-

b. 1In early February 1966 both E and O responded to the draft of

"The Coast Guard Role in Ocecanography’
interesting in that tney point ouct thie lack ol wgicénent on characieristlos

required for %

armamgnt is, etc,

in memos to CCS.

These memos are

HEC. O points out that ice reinforcement is not needed,
The E memo discusses cests and displacements.,

As to

displacement it is stated that a vessel of 2800 - 3000 tons can do the
job aithough a vessel of over 3000 tons would be required as per the con-
clusions of Technical Report 309 of C&GS prepared by Operations Research,
plele Tho cort estimate given was S2.0M tn S2.5M Josg than HAMILTON.
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a dual purpose GSV/OCEANO ship.
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The dual missicn concept was concurred in by CCS :n memo to E dtd

Ce il
3/25/66. ’
d. The SC3 znd its working group began putting together characteristics

for a ship with 0SV/ASW/UILO/OCEANOCRAFPHIC capability. Operaticnal require-
ments for nelo nauldewn on MiC's and HEC's were established sbout this time.
Cn 11 August 1566 the working sroup provosed to the SCB a 2800 ton ship. The
feure Tor the 29 xnot OCZANO/O0SV/ASW/SAR version recommended was $12.95M.
The zermo states that this figure is low, should be used for comparison of
the versions nresented only, cné ineluded no design costs. The costs are
reletively precise as concerns ASW and similiar equlpment and installation

costs, but does not address the costs of the sc1ent1f1c data nandliag , .

electronics.

e The ASW/OSV/SAR/OCTANO snip was taken to the staff cf the National
cun Tor Marine Resources and Ingirneering Develovment. It was not favor&bl&

\_lLua —_—
“ece=ved Cn 17 DJctover 96&, CAPT. HODGBUAN, USCG delivered to the Program
Planning OifTicer o7 the Council o set ol cnardcteristics developed by CCS
descriting a single purpose vceanosrapnic snip. Competition with civilien

“oceanograpnic ships became the cry. It was back to the drawing board for

uﬂe u\JB .

. YVice President ltr to the Secretary of the Treaswy dtd 12 Novemper
1965 strongly urzed "the latest. developments towards automaticn" be included
in the ship. It also states "I sheuld like to be informed, end informed
early, cf sny funding prcolens.”

T memc <o CCS dtd 1h Novemver 2966 requested $2.SM rrom the $14.5M

b. et
uazeted Tor a r? 68 HZC since the cceanographic ship alternstive will cost

caly s1a

2. O 1lir to Z dtd 2 Decermuer 2566 OUullHEd some detalls of the scientific
requirenents/tosks required. They were considerably greater than those called
Jor in (&) above. They were listed as tasks 1ather than characteristics.
Exampies follow:

2 Decemser 1966

5 February 1002

[E»]

Data Processing:

Speciel TFeatura:
Senscr-Recorder— (1) Process all oceano
Coatrosl room- and metro data ccllected
250 =sc. I't. for displey and transmissiocn

to suore.

AN Mmmmnme mmem=Wl1f .. O,
\‘,_.[ PFURWIN PN RS PN ) \_u:J et e b e W V EL Y
transmission reception

and
of digital and aru¢cb nata.

SOTH. The sencnd sentence of the 12/2/60 version demands on line digital pro-
cezoing with znalog to digital conversion of analeg sensor outputs. A large
iserense in carzoility. .

v e e et
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Je The SC3Z workingy grouo presented a set of recommenaed character-

istics on § Decezber 1966. This prozosal covered various manning con-

cepts in depth. The displacement was estimated between 2500 and 3000

tons. Speed, 20 kts. Ice strengtaening, ASW sonar, the scientific tasks
£ para. (h) abdove, were included, but no aviation capability. No costs

were given. )

The SCZ working Sroup submitted to the SCB a revised set of rec-

[AS P

X.
mended characieristics on J December 1966 adding Helo capability.
1. 0On 22 Zocember 1966 the SC3 approved the characteristics recommended
by the working sroup with minor rewording. o costs were included. The
revised cheracteristics were sent o the Commandant on 27 December 1966.

m. On 10 January 1967 the Commandant approved the SCB characteristies.
The cpproved cneracteristics included a wartime conversion te ASW duties.
Initiel construction of the 20 kt, 119 man ship required sheck hardening,
helo capability, ond capgbilities In all scientific tasks mentioned up to
that time. No ceosts were menticned. This is the last approved set of
characteristics for WiasO. '

n. On 25 January 1967, 0 regues
trawling, heavy 1ift capability, cond g additicn of an acoustic system,
This is pointed out in reference ( ). The acoustic system additicn when
linked with the data processing racuirements (process all data), is very
costly. Apparently the irpact of tiis addition was not reccinized. Later,

gsiven to the design contractors, both the

when the characsaristics were

acoustic and dzta processing reguirements were taken properly tc hesrt and
the system éesigned accordinsly., This increased the computation requirements
coasidercbly. The cost of this addition is about §300K+ but probavly wmore

1t dewmancs going to a secona computer. he cecond computer is then

since it
availeble, and, vollowing Pcucinsen's Law, got used up to capacity.

ted an increase capability in coring,
th

0. 1In rid February 1967, the ¢osign contractor's aronosals were in
pased on the characteristics ur Lo hat time.

p. In mid fpril 1967 aftor pains taking review and a thirty day over-
i in evaluctica time, M. Rosenblatt and Son was contracted for the desizn.
Sheortly thercater Texcs Instrument vas selected as a subcentractor for the
data acquisiticn system, here aTter referred to es the HAVEQNUIC System
(autical, Autcmated, Vessel, Envivonmentzl, Oc=anographic, Favigation,
z;fornationT and Communicatioen gyszen). Yo cost limitation was given the

cullut ac LUt

q. On 22 My l?o OMo-1 memo wo B elorificd needs attached to the -
scientific btashs then in tne 21'¢dﬁ“nr1ﬂ'1:s. Minirmunm capabilities beocams
canabiiities Ior JKCO te havo "at ull times". The arctic research boat,
bu:‘,;/ handling wid stowage, biolegical lauoratory and equipment, coring and

- OOTG TEOWETE {:’¢r1rgr"iaq) end aronciic renuirerments were interpreted in

v ien ilcreased Lhne esulococa o3t oo e final produskh. ’
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whica i3 a correct rendition a availeble

r. Freco reference (¢
recorés: "On 17 Juwne 19067, irn reszonse to a solicitation requesting OMP
wission susport Tor 20 kts., OM3 r=plied that while 20 kts. might De useful,

ol i
thaat much speed could never be jusvified by the OMP mission."

"On 28 July 1267, because it appeered that costs were getting out of hand,
S (0) agreed to a reduction in capability by deletion of ‘

wave len.th sarsor (SIC)
wicderwey 37D system
near-surface microstruciure system
gravity system
and overall reduction of

deep sea coring/dredging capability

data processing capavilizy ' .

seismic system

acoustic navigation systen ' )
The total agreed upon reducticn was $2.020M, leaving the belance of the NAVEONICS
packaze at $2.25. - thus a $4.28&81 JAVECHICS package was "inferred" from the basic
svecifications, and this was known in July 1967, when the Coast Guard was still

talking eoout a §12M WHED."

s. The contractor tegan delivering coptions and some cost data. On
21 July 1967 the contractor (MR&S) reported to the FCB working group:

{1} "It is not possible o design a 2500-3000 ton ship and méet all
requirerents.
(2) The cost of a ship tc satisTy all requirements fully will exceed 12M

nd cowld run wp o 19M depending uvpon the degree of sophistication of the data
i

ry

.JJ

rom reference (a):

Z mamo wad reminds

sane oceano carability as
© have every piece

0 thes ihe $12M WHEO wes expected to have only about
VAY (3150,000) and says 'mow O is asking for
ecr known to exist and some that don't exist.”

"On 9 August 130T, E to O memo refers to the 25 Feb
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of g
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wos beccming obvious thzot ihe capability would not fit the displace-
unds ‘vaiWEble. The wHEQ Project Officer ltr. to the Cnairman of
(naracterisvic Beoara dlbd 9 August 1967 provided pricesz, for
£ from $13.920 To $38.7M. The total cost given was GuM

in each case. The infiatien allowance {from pid drice 136
; .pare1t;y at c2cuul 55 per yeor. Inflation was not prodched
1 wima. {3Bosed on CIGS Rﬂn“unuuhR 0id price by American Shir).
onel cost cbove coutrwet orice was $.5M low in administrativwv
cw 1a HAVECUIC ccezts, 50.5“ lov in change orders, and (since full
wes epparently not anticipated) J0.8M low in refrofit availapility
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v. From refercace (a); .a 10 lugust 1907, OM3 "accepteuw an £ recommended
vercien if the WHZO - 300' {(waterlinz), 16 kts, with helo capapbility. This

zero contained (for the first time?; he statement that such s ship would have
"a cepability grester than eny other U.S. ship and would be responsiva to the

Vice Presicent's charge of fully surporting tne national program and would in-
clude the latest engineering develcyments toward sutamation.”

stated that the $14.2M ship was

w. FCB memo to COMDT ¢td 16 Ausust 1967,
zinizal and yecomzended a $14.2M szins of 3200 tons, 16 kts., with a length of
350 fv. The price given for the 20 = version previously submitted was set
at $16.7M. NAVEOIUICS was then priced at $2.4M.

x. Chairman, 03 merno to merber:c dtd 28 August 1957 asks question:
wnot type capability can we build Dor pizvr”

Zemo to O3 dtd O Septerver 1967 mave a brief set of characteristies

Fe - [adel
Tor = $10M WiZO {a 230 £t quasi stirizped version). The cost given for the
lo it, 2200 ton WEED "using broad estimating tecaniques" was given as 31SM.

- -~ { [0 TR apue - b L JR :
2. TFrca reference (a): "On 12 Sestember 1907, O advised CI3 that
sucihh & sihip would nove infericr copecilities and would not be responsive
c the Vice President's charge. OSuch 2 ship would nave a capapvility less

thzn saverzl existing ships. O recczmended some ship that OMS "accepted"

cn 1J August 1947."

ea, WhEQ Project Officer memo ts ZNE of 19
tnat Iasest version of SILAS BLNT wouid ‘cost S16M.

CC3 wmemo to COMDT of 21 Sepzember 1907 recommends a $15,04M WEZO.

I

ek .
ac. COMDT ramo Lo FCB dtd 22 Sepvemoer 1967 approves 16 kt, 3260 ton,

350 £t WHEO at $15.0LM.

ad. WIQ Profoet Officer memo to THE dbd 9 Decenber 1967 discusses
cost of adding lfelo nadl doewn. It inciudes the following: "Current ship

inereasing., TPhass I°1 tesizn eflort will ineclude a
223,000 in cconstruction costs with the

)

ae.  In January 1968 MRES submiiied the final report of Phase IT of the
o oreccrmnending a 3200 ton, 10 knot diesel shin at a tobtal cost to the

COELSn ,
Scant Guard of $1C.1M. This Tigure was apperently based on labor and mat-
- B SR ) “Sed
[ R T R VRN (O R A

af. Chier Communications Stafi remo to FCB dtd 31 January 1968 rec- .
soomnonds eutcmated comns and points sut thal cecure communications are

cored. o cost data is included.




working 5ro  momo to members dtd 1 Februar 968 brings up
d consideration ofi iZncreasing helo capability rrOﬂ 10,060 1bs
o 15,000 1o cralt and automatcd communications.

Hh 4
o O
[a S wt]

1. EXE memo to WHEQ Project Officer ded 5 March 1968 directs design
to nalt pending conversion to steam and automation of machinery space.

,
al. Tae above dec
Tom Z to Project Ufficer.

ision was firmed by hand written note 12 March 1968

(3]

aj. Tae FY '69 budzet with $14.5M for WHEO was meanwhile progressing
througn 3ud, and Congressional approval. The characteristics on ACSI item
Ale were those belng advercised.

CS memo to E dtd 18 March 1908 coniirmed scteam, aucomation, and
wvledge of some increase in displacement and cost.

s
5o
[

2

E lty to CCS dtd 15 Azril 1968 points out that $150K additicnal

3 PR BrE =
TunGs were needed to desigan for automated steam and $40K needed for design
of automated comms. The price ci construction was estimated at $16.6M bar—
ring &n unexpected inrlationary trend in the next six months.

&u. CCS memo to COMDT dtd 12 April 1968 states that WREO will cost
$2.11 more than HLC by FY '69 standards.

s, Concarn over WiIF0's cost and where the Coast Guard was going as
oi . scleniciric sudps promnied 4 series of meetings,
ions, eote. to explore wulti-siis buys of WHEO hull usiag FY '69
5. ts Lo one ship in FY '69 flattened this concept.

av.  swmereus cost reducing measures were injected Into the desizn.
Zeulpnents were futured, boiler bucrners eliminated, habitability reduced,
winches deloted, ecc. The cost reductions were in tens of thousands, the

cefdcit In millions.

ap. Tue desipn was turning up much Leavier and more expensive as it
aronressed to near completion. The NAVEQNICS costs being used were found
to be low by chour $§2M. Tue cloctvouics vpersonnel nad arrvived to work for
project ofiicer and they soon uncoverad the fallacies in the Texas
nsLrusont cscimatas.  {Sce WnHO Project Gifficer ltr. to ENE 1.21/69).
tuis letrer was rewritten and resubmitted

T
-

" secouse of confusing wording,
turce timaes over a period of about a woutu.

Avic Jauuacy 1909 word on tac asteam version was halted ann
version roecommanded a year earlier by MR&S began. The,
varsion (3703 wonas) was Jound ©o be too small teo carry
¢ also nod doseliicicne stability. An immediate

3400 Lons was requived to covrect the rfuel error.
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The displacement continued to grow. The preliminary weight report

is.
of MR&S as of May 1969 calls for a displacement of 3799 tons with no equip-
ment additicns!

at. Mectinss were held within EVE in April '69 to review the estimate in
light of the HEC negotiated prize. The best estimace for a single ship
price was sarz at cbout $20M. This information was transmitted to CCS and
CCXOT in mectings that followad.

au. CCS itr to E d&d 25 April 1939 scracched WHEO from the Y '69

budget pending :he necessary aprrovals. The funds are to be renrogrammed
to aawe up dericits in other arcas, primarily ship construction.

WO costs as roquestad.

gv. E t3 CC§ memo of 2 May 1969 provided words for use in explaining
the rising

rather covious {rom the sbove historic aceount,

a. Contrarv to refercnce (a
indeecd grown since 1965.

erational capabilities of WHEQ nave

1
~
rr
=
]
o
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b, The desizn contractor provided poor displacement figures upon which

to base estimates up to January 1909 cnd beyond.

c. The contractor hLad provided incorrect cost estimates through the
use ol poor wel:iihz estimating and a fa luLe to keep up with inflation.
A4ll escimates (with one excepiion) being low.

i. The costi cstimates provided to thie Commandant have not been good or
tinely.

The Conmandant, CCS, or even tite FCB {in some cases) have not been
characteristics.

€.
provided the price that mntches the

1

f. Early ostimates by cngincers have frequently been based on haraware
entirely different from that intended by the operators.

L Thae sroblems of projucts overruaning cstimates in cost and time are not
nicue witlh the Joact Guard. Cocst Guard personncl are not dishonest or
. lanuod projraw ond budger cystem, inflation, technical complexity,
a2 work loead on maaazemceat, and unsettled pOlltho haVE

L 1 .. = - -
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COLIVEG L0 DIaly cooul chie luas {lor the

& inroalistic o assume that sore money thdn budgeted will be made
s unrcalistic to expect rcally zood

required by the budget system.
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wili be fim., tee Coast Cuavd should desiygn hardware to meet that fixed
a

?

buddﬂ: DriCu.



Loevie 0Ll ZUUY wu o

b. Since :the 783 working group Las not apparcatly been able to provide
tac necessary communication butween cperator and engineer the "project!
stail shiould have regularly scheduled meetine/briefings for the Progran
Manager and cognizaat Operations vepresentatives to insure continuing
cxchange of information on design progress as it effects characteristics
must be comstant understanding of what is cdesired,

('J

cnd costs.  Ta
what is being db iLuLu, and wiao Lt costs.

c.  AlL clarccteristics saculd Le delivered by ENE with a price tag,
1ts provable rongze of oviacion, waea it is good for, and other pertinent
The Commuindant should always have the best price estimate

informacion.

to watcn the characteristics

d. The Program Manager/Director siiould order or rate characteristics
Program Manager/pDirector, the project

bv Importance. Jorking with tae
characteristic. In cases where

stal should then attach a price o each
4 tecal cost to the govermicit cannoet ove attachied a cost per changze should
ve used (d.e. +1000 milcs cndurancc =+ $50X). If the estimated cost zoes
project oificer sinould then notify cthe

up o tiae design nrogresses, e
Aro(Ldm Manager/Director that the least important characteristic(s) must
we geoleted. If after a specifiiced ciwme the Program Manager has not

delivered up wmore cash throush reprogrameing, the characteristic would
E authovrity requived. This authority would have
ezated by the FCi with their approval of the

c Such a proccadure could result in ordering

Je deleted wi:h Jnlyv
sean essentially del
Sruvcad LnaLALh_rLuti 5.
4 ..91is Royce antg rocciving a Volkswafen,
wnd at the advercised price.

but it's stiil transportation

<. Lastly T recommend the cnclosed drait wemo be sent to the
Srosran Direc:cr to give him an accurate, taough bricef, history of the
masl gesizn project.
Sa.C L \l.) DoOrai Laho o o U



