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CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

S t a t e o f Texas 
D i r e c t o r o f Budget and Planning 
A t t e n t i o n : Mr. Roy Ho gan 
411 W. 13th Street 
A u f c t i n , Texas 78701 

G e n t l — r 

I n accordance w i t h our l e t t e r o f February 3, 1978, and 30 CFR 250.34-3(b) ( 2 ) , 
r e v i s e d January 27, 1978, enclosed are e i g h t copies o f a proposed Develop-
ment /Product ion Plan .nd an addendum to fb*» Eng\ E f l B M y 1 1 Report submit ted 
by Transco Exp lo ra t i on Company, f o r leaaWuPS-G Ji:*.} . / B l o c k A-492, High 
I s l a n d Area. Trams co acqu i red t h i s lease^EHJC^TSl l fe Sale No. 38A. Your 
o f f i c e haa received e i g h t advance copies o f the s u b j e c t Environmental Report . 

Pursuant to the r e g u l a t i o n s , the supervisor (USGS) s h a l l not grant or deny 
a p p r o v a l f o r a propoaed Development/Production Plan u n t i l w r i t t e n comments 
have been received f rom the Governor o f each a f f e c t e d s t a t e , or u n t i l 60 daya 
a f t e r each a f f e c t e d s t a t e receives a copy of the proposed p l an and the 
accompanying Environmental Report . 

P lease r e f e r to Con t ro l No. G-0043 i n a l l communication and correspondence 
conce rn ing the subjec t p l a n . Your cooperat ion i n t h i s matter i s a o r e c i a t e d . 

S incere ly you r s , 

D. W. Solanas 
O i l and Gas Supervisor 
F i e l d Operat ions 
Gulf o f Mexico Area 

Enc losure 

c c : 
/GM,-?-4 w/enclosure 
OCS-G 3243 
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Transco 
Exploration Company 

2700S8UI Posi OtV Road 
P O. Bo* 1396 
Hocston. Texas 77001 
713-626-8100 

'• Subs«jiar Tramco Company* Ire 

U n i t e d Sta tes Department o f the I n t e r i o r 
G e o l o g i c a l Survey 
P. 0 . Box 2006 
F r e e p o r t , Texas 77541 

ATTN: Mr . Jack Sandridge 

RE: Development and Pre d u c t i o n Plan 
and Environmental Report 

H igh I s l and Block 492 
OCS-G- 3243 

Gen t l emen : 

I n accordance w i t h the r e v i s e d O i l and Gas Regula t ions f o r the Outer 
C o n t i n e n t a l She l f , 30 CFR 250.34, e f f e c t i v e January 27, 1978, Transco 
E x p l o r a t i o n Company submits the sub jec t Development and Produc t ion 
P l a n and Environmental Report f o r your a p p r o v a l . As per the USGS 
i n t e r i m gu ide l ine s dated March 7, 1978, a t t ached are t w e n t y - f o u r copies 
o f t h e Development and P r o d u c t i o n Plan , a long w i t h t w e n t y - f o u r copies 
o f t h e Environmental Repor t . Seven o f the Development and Produc t ion 
P l a n s c o n t a i n p r o p r i e t a r y data and have been noted " f o r USGS use o n l y " . 

I f y o u r e q u i r e any f u r t h e r i n f o r m a t i o n , please n o t i f y us immedia te ly . 

Y o u r s v e r y t r u l y , 

TRANSCO . EXPLORATION COMPANY 

t l a l L . B e t t i s 
P r o d u c t i o n Manager 
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A . Development Plan and Schedule 

Transco Exploration Company p lans to develop High I s l a n d Block 492 

f r o m an 8-p i le , 12 s l o t , s e l f - c o n t a i n e d d r i l l i n g and product ion 

p l a t f o r m located a t 520O1 f r o m the east l i n e and 6400' f rom the 

n o r t h l i n e of Block 492. A l l 12 w e l l s w i l l be d r i l l e d and completed 

f r o m the "A" p l a t fo rm . W e l l s No. 1 , 2, 3 and 4 were d r i l l e d as ex­

p l o r a t o r y wells and plugged and abandoned. As shown on the enclosed 

p l a t , the 30" HIOS gas p i p e l i n e crosses Block 492 and from the south­

west corner to the nor theas t c o r n e r . No subsea completions are planned 

f o r 31ock 492. Transco w i l l no t d r i l l and produce s imul t an ious ly f rom 

B l o c k 492. As shown by the development schedule, a f t e r a l l the we l l s 

a r e d r i l l e d and complete.!, the r i g w i l l be removed and the product ion 

equipment w i l l be i n s t a l l e d . The product ion f a c i l i t y design w i l l be 

i n i t i a t e d a f t e r a few w e l l s a re d r i l l e d from the p l a t f o r m . High I s l and 

492 production w i l l c o n s i s t o f gas and condensate. Both gas and con­

densate w i l l be piped f r o m the p l a t f o r m i n a s i ng l e sales p i p e l i n e 

w h i l e the water w i l l be dumped overboard at the p l a t f o r m s i t e . Trans­

c o n t i n e n t a l Gas P ipe l i ne C o r p o r a t i o n w i l l lay a gas sales l i n e to the 

e x i s t i n g HIOS p ipe l i ne i n B lock 492. Transco's proposed schedule f o r 

development and produc t ion i s as f o l l o w s : 

A c t i v i t y Date 

Load-out and I n s t a l l P l a t f o r m "A' 10/78 - 11/78 

I n i t i a t e Drilling Operations 11/1/78 

D r i l l A-l thru A-12 11/78 - 9/79 

Complete A-l thru A-12 9/79 - 3/80 

Remove Rig & "-nstall Production Equi 3/30 - 5/80 
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B. Platfonn and Rig Description 

Transco Exploration Company plans to i n s t a l l one 12 w e l l , 8-pile, 

self-contained d r i l l i n g and production platform for High Island 

Block 492. The platform i s currently under construction by Delta 

Fabrication in Houma, LA. Transco has contracted the use of 

Loffland Brothers Rig No. 79 fo r use at High Island 492. A detailed 

description of the r i g i s included as Exhibit I I I . 

I n accordance with 30 CFR 250.19 (a) and OCS Order No. 8, an application 

to i n s t i l l the "A" platform i s submittc-d for approval as Exhibit I I . 

A general description of the structure is as fo l lows: 

..ne 8-pile deck consists of a single cel lar deck with the 

two major skid beams forming the base for the upper deck 

sections. Total ove ra l l dimensions are 80' x 164'. The 

top deck w i l l consist of skid packaged uni t s . The piles are 

48" diameter x 1.50 w . t . at the mudline fo r the 8-pile struc­

ture with a penetration below the mudline of 296 feet . The 

soi l boring tests f o r the platform was performed by Fugro 

Gulf, Inc. The s t ructure was designed for 100 year storm 

as per A. H. Glenn and Associates. The cathodic protection 

for the jacket members have been designed from a minimum 

of 20-year l i f e . The 8-pi le self-contained platform has two 

(2) Whitaker Survival capsules, both on the main deck. A 

vent boom w i l l be i n s t a l l ed prior to the production phase. 

The platform w i l l be equipped with f i r e - f i g h t i n g equipment 

as per OCS Order No. 3. Both water and chemical w i l l be 

uti l ized to provide the needed protection where production 
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equipment is located. The l i v i n g quarters, both temporary 

and permanent, w i l l be equipped with portable f i r e extinguishers. 

The design and fabrication of these structures were i n accordance 

with the following codes and/or regulations: 

1) The p i l i n g , jackets, and bridge in accordance with API 

RP2A (latest edition) of the American Petroleum i n s t i ­

tute; 2) A l l structural steel members comprising the 

main decks were designed i n accordance with the latest 

edition of the AISC Steel Construction Manual; 3) A l l 

welding and fabrication w i l l be i : i accordance w i t u the 

American Welding Society. Curbs, gutters, and drains 

w i l l be installed i n a l l deck art:as along with drip pans 

under the production equipment. A l l contaninants and 

treated producpd water wi! 1 be piped to a sump which 

w i l l automatically mai .. the o i l at a level sufficient 

to prevent the discharge of o i l into Gulf waters, as per 

OCS Order Mo. 8. 

Attached as Exhibit l i l is a schematic of a typical self-contained 

platform r i g similar to the r i g contracted for the development 

program. The r i g w i l l be equipped with pollution control equip­

ment, including, but not limited to, deck drains, sumps, drip pans, 

and sewage treatment f a c i l i t i e s . A l i s t of typical mud additives 

is enclosed as Exhibit IV, as per the non-pollution requirements 

of OCS Order No. 2. Also attached as Exhibit V is, a schematic 

description of the typical blowout prevention equipment and divertor 

system anticipated to be u t i l i z e d for well control during the 
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development program. The pressure control systems w i l l conform 

to the requirements outlined in 0r!S Order No. 2. 

(4) 



E. Environmental Safeguards 

Transco Explorat ion Company w i l l adhere to those app l i cab l e environmental 

safeguards ou t l ined i n OCS Order No. 1 t h r u 14 regard ing the d r i l l i n g 

and production operat ions o f the development w e l l s . Transco E x p l o r a t i o n 

Company i s a member o f Clean Gulf Associates and as such w i l l u t i l i z e CGA 

manpower, equipment and expe r t i s e of Peterson Mar i t ime Services, I n c . as 

w e l l as other s i m i l a r l y knowledgeable companies i n the indus t ry as needed. 

A copy of Transco's approval O i l S p i l l Contingency Plan i s included i n 

E x h i b i t V I I , 

Transco w i l l not dispose d r i l l i n g mud con ta in ing f r e e o i l i n t o the G u l f . 

Curbs , gut ters , and d ra in s w i l l be i n s t a l l e d i n a l l deck areas a l o n j w i t h 

d r i p pans under the p r o d u c t i o n equipment. A l l contaminants and t rea ted 

water w i l l be piped I a sump which w i l l a u t o m a t i c a l l y main ta in the o i l 

a t a l e v e l s u f f i c i e n t to prevent the discharge o f o i l i n t o Gulf Waters, 

as per OCS Order No. 8. Transco 's personnel w i l l be i n s t r u c t e d i n the 

techniques of equipment maintenance and ope ra t ion f o r the prevent ion o f 

p o l l u t i o n . P o l l u t i i o n in spec t ions w i l l be performed as per OCS Order No. 7 

A l l s o l i d waste w i l l be disposed of as per OCS Order No. 7. 
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F. Safety Standards and Features 

A description of the safety standards and features applicable to 

the High Island Block 492 production equipment and platform is 

outlined below: 

Production Equipment 

Transco's production f a c i l i t y , which w i l l be designed after more 

geological data is obtained, w i l l be located on High Island Block 

492-"A". The f a c i l i t y w i l l be protected by the following pneumatic 

and electric/electronic control systems: 1. A SCSSV Hydraulic Down-

hole Ball Valve Panel, 2. a well Pilot Panel, 3. and a Safety Control 

and Production Pilot Panel. The purpose of these control panels i s to 

monitor the production from the wellhead u n t i l discharge from the 

f a c i l i t y . These panels w i l l monitor the functions of the devices that 

are required by the OCS Orders and API RP 14C concerning safety and 

anti-pollution prevention control. A l l of the appropriate devices 

required by the OCS Orders and API RP 14C w t l l be installed as per 

these documents. 

A l l wells completed i n Block 492 w i l l be equipped with a subsurface 

safety device as specified i n OCS Order Mo. 5. These devices w i l l be 

periodically tested as prescribed by the Supervisor. The SCSSV panel 

w i l l control the downhole b a l l valves th-t would shut-off the flow of 

production from the wellbore i n the case of a major f a c i l i t y upset. 

The Well Pilot Panel w i l l monitor the pressures of each well and i n 

the ca re of an undesirable event w i l l actuate the SSV's (Surface Safety 

Valves). The Safety Control and Production P i l o t Panel w i l l monitor 
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the conditions of the production vessels, compressor(s), EDS stations, 

f u s i b l e plugs, and gas detectors. This panel w i l l alarm, annuniciate, 

and actuate the appropriate device to a l leviate or isolate any un­

desirable event. The production equipment is being designed to adhere 

to the following codes and regulations: 

1 . OCS Order No. 8, 2) API RP UD, 3) API RP 14C, API RP 14E. 

As soon as the production equipment design i s complete, an application 

f o r approval w i l l be submited to the USGS, as per OCS Order No. 8. 

Platforms 

The "A" structures were designed for 100-year storm as per A, H. Glenn 

and Associates. The cathodic protection for the jacket members have 

been designed for a minimum of 20-year l i f e . The 8-pile self-contained 

p la t form has two Whitaker Survival Capsules, both on the main deck. 

The design and fabr ica t ion of the structure were In accordance with 

the following codes and/or regulations. 

1) The p i l ing , jackets, and bridge in accordance with API B r 

ed i t i on ) of the American Petroleum Ins t i tu te ; 2) A l l str i 

members comprising the main decks were designed in acc .i the 

lacest edition of the AISC Steel Construction Manual; elding 

and fabrication w i l l be i n accordance with the American . .ding Society. 

Curbs, gutters, and drains w i l l be instal led in a l l deck areas. 

(14) 
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A Sut i *y a T'.VMCO Companies Inc 

2700S uirsRwOa-vnoad 
P C B l * ' J96 
Hous«on. Te«as 77001 
713-€2f r6 i00 

U . S. Department o f the I n t e r i o r 
G e o l o g i c - S u r v e y 
P. 0 . Box 2006 
Freepor t , Texas 77541 

A t t e n t i o n Mr. Jack C. Sandridge 

R e f e r e n t : 0CS-G-3243 
High I s l and Block 492 
Pla t form "A" 

Gentlemer.; 

I n accordai.ee w i t h 30 CFR 250.19(a) , Transco Exp lo ra t i on Company herewi th 
requests approval to i n s t a l l a s e l f - con ta ined e i g h t - p i l e , twelve w e l l 
d r i l l i n g and product ion p l a t f o r m i n the above referenced b lock . Transco 
i s aware thai formr-l approva l of t h i s permit cannot be granted u n t i l ap­
p r o v a l of the „ui .mi t ted o lan o f development i s ob ta ined . The precise 
l o c a t i o n cf the i n s t a l l ? i o n i s as r e f l e c t e d by the l o c a t i o n p l a t p t v i i : -!d 
by John E. C lance and ' - . oc i a t e s . I nc . and at tached here to . A c o r \ .ug tu 
c u r r e n t schedules, ' " i l i i n g operat ions should begin i n November o f t h i s 
"-".ar and continue u n t i l the complet ion o f twelve w e l l s . 

:cturt- i s compos.i c f a template cype j a c ke t w i t h deck s t r u c t u r e 
:• .i on the attacr.ee sketches. I t i s a n t i c i p a t e d tha t d r i l l i n g opera­

t i o n s v»:.'.ll begir a f t e r the ins t r . ' ' a t i o n c f the p l a t f o r m and should cont inue 
f o r approximately 1-1/2 yo.ars. "'.'<& product ion equipaent w i l l be i n s t a l l e d 
ac the conpletior o f d r i l l i n g . 

The attached packet ot i n f o r m a t i o n i s provided to comply w i t h OCS Order 8 
and to aid you i n cons ide r a t i on -_>t t h i s i m p l i c a t i o n . 

I f we may provide any a d d i t i o n a l i ; <.rmation, please -u t he s i t a t e to 
con tac t us. 

u .y yours, 

TRA'"?i CO^TXPIiORATTC COMPANY 

Hal L . Be t t i s 
Product ion Manager 

^ t . c a :hments: I . A p p l i c a t i o n 



K r . Jack C. 
Page 2 

Sandridge 

2. Locat ion P l a t 
3. Platfo>—> Drawings 
4. Hazard Survey 
5. S o i l & Foundat ion Inv. - . t t iRat ion & P i l e Capacity Curves 
6. Oceanographic Report 

Copies fu rn i shed : 
D i s t r i c t Engineer 
Galveston D i s t r i c t 
Corps o f Engineers 
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Commander, E i g h t h Coast Guard D i s t r i c t 
Hale Boggs Federa l Bldg. 
Room 1140 
500 Camp S t . 
New Orleans , L a . 70011 



ATTACHMENT 1 

APPLICATION 

Platfonr P°sign 

A. General Desig'".. The structure has been designed in accordance 
with the American Petroleum Ins t i tu te 's API RP2A - Eighth Ed., 
Apr i l , 1977, Planning, Designing, and Constructing Fixed Off­
shore Platfonn. Environmental wind, wave and current, func-
tional loading, s t ruc tura l weight, and s i te conditions have 
been accounted fo r in the design. 

OCS Application 

A. Gent«*al Information 

1) Platform Ident i f ies ' , 'on i s : Transco Exploration Company, 
High Island Block 4-492, "A" Platform, OCS G-3243. 

i ) Location of plat form is 6400 f eet South of North Line, 
and 5200 fset East of West Line in High Island Block A-492. 
A location [ st is attached. 

3) Primary use of the platform is t ' be as a d r i l l i n g platform 
fcr approximately 14 years and tnen as a gas production 
platform 

4) Personnel f a c i l i t i e s shall consist of u l i v ing quarters 
during tn° d r i l l i n g phase, and f a c i l i t i e s adequate to 
q^^ ter the necessary personnel during the production phase. 
There a- - to Us tv/o boat landings on opposite sides and a 
heliport curing d r i l l i n g and production operations. Crane 
operated personnel nets are to be used during d r i l l i n g and 
production operations. 

5) Drawings i l l u s t r a t i n g essential parts of the platform are 
attached. 

6) All areas of the platform abnve the water level are to be 
protected wi th an inorganic zinc coating system. Al l water 
exposed areas are to be protected by ? cathodic protection 
system consist ing of sacr i f i c ia l magnesium alloy abodes with 
a 20 year design l i f e . 

B. Environs, al Information 

1) Pertinent environment 1 data that has a bearing on the 
i ns ta l l a t i on , operatic - or design of the platform is 
four;j in the attached platform drawings, Fugro Gulf Inc. 's 
Soil and Foundation Investigation and A.H. Glenn & 'ASSOC. 
Wave Reoort. 

I 



2) Listing of t o t a l design functional loads and wind, wave and 
current forces is tabulated and attached. 

Foundation 

1) A soil and foundation investigation was conducted in High 
Island E^ot-v A492 by Fugro Gulf, Inc. during January, 1977 
and the i r p i l e capacity curves are attached. 

2) A report from F a i r f i e l d Industries which provides correla­
tion of the foundation properties at the proposed platform 
location and the location of the actual so i l boring in the 
Block is included with the attached hazard survey 

3) Description of foundation loads for environmental and func­
tional forces are tabulated on attached platform drawings. 

4) Block A-492 High Island Area is not susceptible to soi l 
movement. 

Instal lat ion 

All ins ta l la t ion recommendations in API RP 2 "<, November, 1977 
are to be followed in the platform i n s t a l l a t i o n . 

. Exception to Supporting Design Information Submittal 

1) A description of the c r i t i c a l design loading and design 
c r i t e r i a , taking into consideration maximum environmental 
and operational loading conditions expected over the service 
l i f e of the plat form is on f i l e in our o f f i ce and shall be 
made available upon request. 

2) A description of the materials, speci f icat ions, strength 
analysis, and allowable stresses over the service l i f e is 
on f i l e in t h i s o f f i ce and shall be made available upon 
request. 
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I I I . Certif ication 

TRANSCO EXPLORATION COMPANY cer t i f ies that th is platform has been 

certi f ied by a Registered Professional Engineer and that the structure 

wi l l be constructed, operated, and maintained as described in the 

application, and any approved modification thereof. Cert i f ied plans 

are on f i l e at TRANSCO EXPLORATION COMPANY, 2700 South Post Oak Road, 

Houston, Texas. 77001. 

TRANSCO EXPLORATION COMPANY further ce r t i f i e s that the mechanical 

and electr ical systems of the f a c i l i t y w i l l be designed and insta l led 

under the supervision of registered mechanical and e lec t r ica l engineers, 

Maintenance of these systems wi l l be by qua l i f ied personnel. 

Myron Van Kirk 
Manager - Project Engineering & 

Construction 

L A W O E N C E - A L L I S O N *SC ASSOCIATES 
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LOCATION PLAT 
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loca t ion is c o r r e c t . 
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S t c t e of T e i c s 
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PLATFORM DRAWINGS 
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INTRODUCTION 

A t thc* request of T ransco .Exp lo ra t i on Company, A q u a t r o n i c s I n t e r n a t i o n a l . 

I n c . , conducted a m a r i n e eng ineer ing geophysical s u r v e y d u r i n g the p e r i o d 

f r o m September 20 to Sep tember 21 and October 1 G to Oc tobe r 19, 1975, 

o n High Island South A d d i t i o n , B lock A-492 . 

F i e l d work was p e r f o r m e d u t i l i z i n g the m u l t i p l e geophys ica l sys tems a v a i l ­

ab le on the M / V STATE R A C E . The area su rveyed i s ind ica ted on the Index 

M a p (Figure 1). 

T h e purpose o f t h e su rvey was to provide shal low geo log i ca l i n f o r m a t i o n i n 

o r d e r to assess seaf loor and subsur face condit ions f o r f o r w a r d p lann ing o f 

eng ineer ing reqt i i rements . 

T h e multisensor systems employed investigated the seafloor and shallow geol­

ogy from the same vesse l , thus assuring precise integration of data f r o m al l 

s e n s o r s . Reliability and usefulness will increase v/ith incorporation of addi ­

tional data, whether from s p e c i a l borings or exploration we l l s . 

T h e r epo r t is a s u m m a r y o f the posi t ioning, sounding, and s e i s m i c m e . a o d s 

e m p l o y e d , together wi th a f u l l d e sc r i p t i on of the i n t e g r a t e d i n t e r p r e t a t i o n o f 

r e s u l t s . 
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G E O P H Y S I C A L RECORDING SYSTEMS 

T h c f o l i o ing equipment w.as operated s imul taneous ly along eaoh t r a v e r s e : 

Geologic Informat ion 

T h e Aquatronics ' 1 2 - f o l d C D P SUPERSPARKEK shows de ta i l s o f s t r a t i ­

f i c a t i o n and s t ruc tu re s t o depths of 5000 feet below the s e a f l o o r . I t i s 

u se fu l in project ing founda t ion s t r a t i f i c a t i o n i n f o r m a t i o n obta ined i n 

bor ings . The r e l a t i v e ampl i tude presentat ion i s inva luable i n d e t e c t i n g 

gas hydrocarbon s a t u r a t i o n zones. 

T h e Aquatronics ' C D P SU PERS PARKER s y s t e m employs one 15 ,000 

Joule sparker source f i r i n g at 2.25 second i n t e r v a l s p roduc ing a 10 

mi l l i s econd pulse o f energy . 

Returning seismic ene rgy was received on an A q u a t r o n i c s ' 1 2 - t r a c e 

s t r eamer with a t r ace separa t ion of 150 feet , each sec t ion con ta in ing 

32 hydrophones in a 42 - foo t b inomia l a r r a y . 

T h e analog signal f r o m the trace nearest the boat was d i sp layed on 

an EPC 10" dry paper r eco rde r a f te r f i l t e r i n g 00 to 300 I i z and a m ­

p l i f i c a t i on . 

Signals f r o m a l l twe lve t races v/cre f i l t e r e d 50 to 300 Hz, s amp led at 

• 



one mi l l i second and d ig i t i zed to 2. 0 seconds o f data. Record ings w e r e 

made at constant ga in ; preserv ing the ampl i tude r e l a t i o n s h i p s . T h r e e 

consecutive source discharges ("pops") were summed i n the f i e l d u s i n g 

a sum 3 and drop 1 scheme. T l i e vesse l speed was m a i n t a i n e d at 5 knots 

to give the r e s u l t i n g composi ted t races an e f f e c t i v e shot i n t e r v a l o f 75 

feet . The near and f a r o f f se t distances were 250 feet and 1900 f e e t , 

respect ively. 

The energy source and s t r eamer were towed at a depth o f 10 f e e t , the 

s t reamer depth be ing maintained by cable depth c o n t r o l l e r s . 

Shallow Subbottom Condit ions 

A 7 kHz m i n i p r o f i l e r was used to obta in data i n areas o f s o f t subbo t ­

tom condit ions. A 7 kHz , 8 KW s igna l was t r a n s m i t t e d u s i n g a 1 m s 

pulse wid th . Da ta were displayed on an EPC 19" d r y paper r e c o r d e r . 

Surface Geology and Obst ruc t ions 

A side scan sonar was used to r e c o r d a plan v iew of the a r e a 2C0 m e ­

ters (6 56 feet) on e i the r side of a towed veh ic le . The u n i t opera tes at 

a frequency of 105 k H z . 

Bathymetr ic 

A Raytheon Echo Sounder w i lh a r e so lu t ion of two feet o f v/ater dep th . 

- 3 -
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Magnetic: 

A Geomet r i e s ' s ingle-Channel mar ine proton precess ion magne tom­

e t e r w i t h a sens i t iv i ty of on '.a was used to detect magnet ic 

a n o m a l i e s . 

S U R V E Y GRID AND POSITIONING 

The s u r v e y consisted o f 123 l i n e m i l e s over High Island South A d d i t i o n , 

B l o c k A - 4 9 2. 

n i n e nor th-south t ie l i ne s a re numbered f r o m 492-50 i n the west t o 

3 i n the east w i t h spac ing between l ines being app rox ima te ly 1500 

fe . 00 m ) . 

The t h i r t y - t h r e e east-west l ines are numbered f r o m 492-1 i n the no r th to 

492-33 i n the south, wi th spacing between l ines being app rox ima te ly 500 

feet (150 m ) . 

P o s i t i o n i n g was provided by L o r a c Service C o r p o r a t i o n . 

P o s t p l o t t e d positioning f i x m a r k s commence w i t h 101 on the no r th o r eas t 

end o f the l i ne s . F ix n u m b e r s increase by i n t e r v a l s o f 1 to the south o r 

wes t . T h e f i x m a r k i n t e r v a l is nomina l ly 750 feet . T h r e e addi t iona l f i x e s 

we re t aken at the end of each l i n e in o rde r to pass the e n t i r e r e c o r d i n g con-

f i g u r a t i o n of f - l in t* . 

- 4 -



A l l pos i t ion ing fixes on the accompanying maps arc r e fe renced to the p o s i ­

t i o n o f tlie antenna. 

T h e r e c o r d i n g conf igura t ion i s indicated on F i g u r e 2. The setback c o r r e c ­

t i o n has been applied to the posted f i x m a r k s on the C D P SUPERSPARKER 

s e c t i o n s and, therefore , da tums can be mapped d i r e c t l y . Data f r o m the 

E c h c Sounder and Subbottom P r o f i l e r r equ i re neg l ig ib le h o r i z o n t a l c o r r e c ­

t i o n s . The correct ions f o r the magnetometer and s ide scan are ind ica ted 

and m u s t be applied to the da ta before posting i n f o r m a t i o n on tbe shotpoint 

m a p s . The correc t ion can be made by sh i f t i ng the f i x m a r k event on the 

r ec . rds an appropriate d i s t ance in the d i r e c t i o n of the sh ip ' s t r a v e r s e . 

D A T A PROCESSING 

l i i c d i g i t a l CDP SUPERS P A R EER data -••ere processed th rough convent ional 

r e l a t i v e amplitude and au tomat i c gain process ing by A q u a t r o n i c s 1 Data 

P r o c e s s i n g Center in Hous ton . Each d i g i t a l t r ace represents a compos i t e 

o f t h r e e successive "poos" o v e r a shot i n t e r v a l of 75 feet . N o r m a l m o v e -

out co r r ec t i ons to the twe lve t races with common depth points were appl ied 

and the dala were stacked 1 2 - f o l d . T h e r e f o r e , each recorded t r ace r e p r e ­

sen t s a 36-fold enhancement i n energy over a s ingle t r ace analog r e c o r d 

and a theoret ical i m p r o v e m e n t in s i gna l - t o - r andom noise by a f a c t o r o f 

s i x . The details of thc data processing sequence may be found in Appendix 

I . 
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D I R E C T DETECTION O F I IY PROC ARDONS 

Thc h igh resolution 1 2 - f o l d ' C D I ' SUPERSPARKER sect ions i n the r e l a t i ve 

a m p l i t u d e display mode can i d e n t i f y hydrocarbon accumula t ions based on 

the r e f l e c t i o n amplitude and frequency content of the processed r e f l e c t i o n 

a r r i v a l s . The presence o f gas, and to a lesser extent l i q u i d hydroca rbons , 

l o w e r s the density, and hence i n t e r v a l ve loci ty , of a q u i f e r s at depths i n ­

ves t iga ted by the d ig i t a l SU PERS PARKER sys tem. V e l o c i t y analyses, g e n ­

e r a t e d i n the processing sequence are used as d iagnos t ic aids i n eva lua t ing 

the extent of hydrocarbon sa tu ra t ion and presence o f supe rhydros ta t i c p r e s ­

s u r e . Subsurface gas pockets represent potent ia l hazards to proposed de­

ve lopmen t . Occasional ly , the accumulations are l a r g e enough and deep 

enough to be of economic impor t ance . 

I N T E R PR ET AT ION 

T h e o r i g i n a l f i e ld r eco rds we re reproduced by xe rog raphy aud the r ep roduc ­

t ions p r o p e r l y or ienta ted and annotated. I n t e r p r e t a t i o n was c a r r i e d out on 

reproduc t ions and processed r eco rds . 

A package of three i n t e r p r e t a t i o n maps were p r e p a r e d at a scale of 1 i n c h 

to 1000 feet. Reductions to 45 percent of the o r i g i n a l scale are p r o v i d e d 

at the end of this r e p o r t . Seaf loor and subsurface f ea tu re s that may be 

hazardous in the emplacement of engineering s t r u c t u r e s and in d r i l l i n g a r e 

^.howii on the Anomaly M a p (Map No. 1). 

• - 6 -



A B a t h y m e t r y Map (Map No. 2) indicates water depths in f ec t belov/ sea l e v e l 

as a con tou red surface. No t ida l cor rec t ions were appl ied . 

The thicknesses of recent s u i f a c e r^cumula t ions , as indicated f r o m s u b b o t ­

t o m p r o f i l e r records, are presented as a separate map (Map No. 3) . . 

DISCUSSION OF MAPS 

M a p No. 1; Anomaly 

N u m e r o u s anomalous events r e l a t ing to c u l t u r a l and geo log ica l sou rce s 

w e r e detected on a l l r e c o r d i n g systems and are presented on the m a p . 

A l t h o u g h al l sparker data were recorded d ig i t a l l y on magnet ic tape, f o r 

t h e purposes of this inves t iga t ion , only the f o l l o w i n g l ines were p r o ­

ces sed : 

Ent i re line 402-4, - 9 , -10, -16. -22 , -32 , - 5 0 , - 5 2 , - 54 , - 5 6 , 
- 5 8 . 

Part of l ine ( f i x 106-113) 492-14. -15 . 

Par t of line ( f i x 107-114) 402-55. 

T h e shotpoints which have 12 - fo ld CDP coverage are indicated as s o l i d 

c i r c l e s . 

Seven separate and < 'net amplitude anomalies indicated on the E o l a -



-<• ( 

l i v e Amplitude processed sections have been ou t l ined using both C D P 

and Analog Sparker c o v e r a g e . These fea tures a r c in general f l a t - l y i n g , 

h igh in ref lect ion ani p l i t ude , and th in . T h e y have a single wavele t r e ­

sponse pattern and, t h e r e f o r e , do not r evea l a d i s t i n c t top and b o t t o m 

as would be indicat ive o f a high volume gas sand. Tl ie o. j e t o f the 

event is very abrupt and i l l u s t r a t e s p o l a r i t y r e v e r s a l . No d r a m a t i c 

s h i f t to lower f requenc ies could be observed on the data. The degree 

o f overpressur iza t ion w i t h i n the gas sands, i f any, could be assessed 

u t i l i z i n g specially adapted ve loc i ty analyses. 

T h e amplitude anomal ies a r e presented i n o u t l i n e f o r m together w i t h 

the corresponding t w o - w a y t r a v e l tune and computed depth r e f e r e n c e d 

t o seabed. A compos i t e average veloci ty f u n c t i o n was computed f r o m 

standard velocity ana lyses used to stack the C D P sparker data. F o r 

reference , a genera l i zed t ime-depth curve is presented on F i g u r e 3. 

T h e features mapped v a r y i n depth f r o m a m i n i m u m of 550 feet to a 

m a x i m u m of 2295 f t b e l o w seabed. 

T h e anomaly in the n o r t h - c e n t r a l part of the b lock at 780 feet be low 

seabed ties a known o v e r p r e s s u r i z e d gas sand. The event at 1155 

f ee t beiow seabed d ips s l i g h t l y to the southeast and is best seen o n 

l ines 492-22 and 4 9 2 - 5 0 . 

A brightening of the n e a r - s u r f a c e sediments i n the v i c i n i t y o f the 

- 8 -
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fau l t mapped in the we s te rn t h i r d of the a rea indicates that some 

reservoi r hydrocarbons may be leaking upward ihrough the fau l t zone 

to the surface. No gas seeps wer e d i r e c t l y o v e r the f au l t ; however , 

se ° r a l seeps have been located w i l h i n 1000 fee t o f the f au l t s nea r -

surface trace. 

The numerous gas seeps mapped throughout the a rea are c o i n c i d e n t a l 

w i t h the ma jo r " b r i g h t s p o t s . " The vents we re found to occur t h r o u g h 

shaiiow holes i n the s e a f l o o r . These w i l l be discussed f u r t h e r i n the 

next section. 

The major s t r u c t u r a l f e a t u r e is a no r th - sou th t rending ac t ive n o r m a l 

fau l t which t ransects the western t h i r d of the s u r v e y g r i d . The f a u l t 

continues upward f r o m the deepest r ecorded r e f l e c t i o n to the s e a f l o o r . 

The surface express ion var ies f r o m a one -ha l f to one foot h igh e s c a r p ­

ment to a two foot deep t rough on the Echo Sounder r e c o r d s . A n acous -

change was also noted on Side Scan Sonar. 

The fault plane dips at about a 4 5 ° angle and is downthrown to the east . 

A re l ie f fault runs p a r a l l e l to the p r i m a r y n o r m a l fau l t and evidences 

localized displacement along the southern p o r t i o n . G r a v i t y - t y p e s t r u c ­

tures should not s t r add le any of the fau l t s ind ica ted as d i f f e r e n t i a l 

movement across the s t ruc tu re s may r e s u l t . 

- 9 -
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The shallow gas blankoul /.ones which occur in extensive patches o n 

the upthrown side o f thc fau l t and i n l oca l i z ed areas away f r o m the 

faul t represent a d r a m a t i c change in the acoust ic p r o p e r t i e s of the s u r ­

f i c i a l sediments. The v e r t i c a l coincidence w i t h c e r t a i n subsur face a m ­

plitude anomalies may o r may not be s i g n i f i c a n t . No data blankout was 

observed on s p a r k e r data. The mechanica l p r o p e r t i e s o f the s e d i m e n t s 

wi th in the da.a blankout zones need to be d e t e r m i n e d th rough d i r e c t s a m ­

pl ing p r io r to d r i l l i n g in these reg ions . Even at l o w gas s a tu r a t i on p e r ­

centages, tht vo lume of gas could be l a r g e enough to p resen t a h a z a r d 

to semi-submers ib le d r i l l i n g equipment w o r k i n g ove r the ou t l i ned a r e a s . 

As mapped, mos t o f the blankout zones occur beneath the unconsol ida ted 

layer , indicat ing a degree of pressure d i f f e r e n t i a l m u s t ex i s t . 

Man No. 2; B a t h y m e t r y 

The seafloor slopes gently to the southeast at l e ss than 0. 5 degree a n g l e . 

It is generally f l a t and featureless w i t h the except ion of numerous s m a l l , 

local ized holes wh ich are scat tered throughout the e n t i r e b lock . T h e s e 

holes are too s m a l l to be evident at the f i v e foo t contour i n t e r v a l o f t h i s 

map. They can be quite read i ly observed on tl ie s ide scan sonar r e c ­

ords and appear to lie on the average 2-3 feet deep and about 25 fee t i n 

diameter. Thc holes have been t e rmed " p o c k m a r k s " and a re qui te f r e ­

quently found in areas of so f l bottom sediments where sha l low gas o c c u r s . 

Oftentimes gas can be observed venting th rough " p o c k m a r k s " and these 

- 10 -



gas seeps have been ind ica ted on the Anomaly M a p . A s m a l l e s c a r p ­

m e n t on the o rde r o f one foot displacement occurs along the p r i m a r y 

n o r m a l fault ment ioned p rev ious ly . 

M a p N o . 3; Th ickness (Isopach) of Unconsolidated Sediments 

Based on the acoust ic charac te r and s t r u c t u r a l f a c t o r s obse rved on the 

subbottom p r o f i l e r r e c o r d i n g , an in te r face i n t e r p r e t e d to r e p r e s e n t 

the base of unconsol idated layered s i l t s w i t h a sand o r c l ay l a y e r w a s 

selected. This map presents the thickness of unconsol ida ted sed imen t s 

as measured f r o m the seaf loor using a s e i s m i c ve loc i t y o f 5000 f t / s e c . 

The pr imary n o r m a l f a u l t marks the demarca t ion l i n e between two s e p a ­

ra te basal l a y e r s . Bas t of the fau l t ( i . e . , downthrown b l o c k ) , s i l t s 

and fine sands o v e r l i e a coarser sand l a y e r . On the u p t h r o w n side o f 

the fault , s i l t s and f ine sands o v e r l i e a t h i c k , indura ted c l ay u n i t c o m ­

posed of many l a y e r s . The basal clay l a y e r i s n a t u r a l l y assumed t o be 

older than the basal sand sequence. The th in 10-15 foot cove r of f i n e s 

extends across the f a u l t boundary.. 

The shallow gas blankout conditions ment ioned p r e v i o u s l y penet ra te as 

shallow as the base o f the s i l t l aye r . 

Values average 35-40 feet throughout mos t of the eas t e rn por t ion of the 
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b l o c k and thicken d r a m a t i c a l l y towards thc m a j o r mul*. reach ing 70 

f e e t near the northwest c o r n e r . On the upthrown block, isopachs i n ­

c r e a s e away f r o m the f a i l ! ' Trom a m i n i m u m of 20 feet in the southwest 

c o r n e r of the block. 

A q u a t r o n i c s appreciates the oppor tun i ty of p r o v i d i n g the above s e r v i c e s t o 

T r a n s c o Explorat ion Company. The en t i re s t a f f is available f o r f u t u r e d i s ­

c u s s i o n regarding the s u r v e y , data processing, and i n t e r p r e t a t i o n . Should 

the need fo r additional s i te evaluations a r i se , please do not hesi tate to c a l l . 

R e s p e c t f u l l y submitted, 

AQUATRONICS I N T E R N A T I O N A L , INC. 

M a r k Dee, Direc tor of In t e rp re t a t i on 
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APPENDIX 

DATA PROCESSING SEQUENCE 

F i e l d Data 

Recorded in 15-bi t f i x e d gain t race sequent ia l DFR 720 f o r m a t at 1 m s s a m ­

ple ra te , sum 3 / d r o p 1 composited t races r ecorded to 2 . 0 seconds. 

R e f o r m a t 

E d i t and r e f o r m a t r a w f i e l d data to p roces so r ' s f o r m a t , apply s p h e r i c a l 

divergence c o r r e c t i o n . Plot nea r - t r ace m o n i t o r sec t ion f o r q u a l i t y c o n t r o l 

and locat ion of ve loc i ty analysis . D i sp lay selected 12- t race r e c o r d s f o r 

qua l i t y con t ro l and de terminat ion of mute schedule. 

V e l o c i t y Analysis 

Select fom adjacent common depth points f o r ve loc i ty d e t e r m i n a t i o n , e x ­

cept in areas of steep dip where no m o r e than two O P ' s a re used; p e r f o r m 

second z e r o - c r o s s i n g deconvolution. bandpass f i l t e r , and t i m e v a r i a n t g a i n 

to prepare gathered t races; p e r f o r m V A w i t h window iength and s h i f t i n c r e ­

ment appropriate to frequency content of data. 

Stack 

Apply NMO c o r r e c t i o n and stack data 1 2 - f o l d . 

i . 



Deconvolu t ion 

Tain au tocor rc l lograms on se lec ted stacked t races , des ign gapped p r e d i c t i v e 

opex*ator f c r removal o f wa te rbo t tom m u l t i p l e s . 

Deconvo lve stacked data, us ing 50 ms opera tor and p r e d i c t i v e dis tance 

w h i c h is varied to fo l low wa te rbo t tom. 

F i l t e r 

P e r f o r m frequency tests to de te rmine bandpass f i l t e r , apply f i l t e r . T h e 

f o l l o w i n g are the -6 db response points of the high and low cut f i l t e r s used : 

High Cut Low Cut 

t = 0-0.3 310 Hz t = 0 .0 - 0 .2 55 Hz 
= 0. 3 - 0. 7 238 11:. 0. 0 - 0.8 60 Hz 
= 0.7 - 2. 0 238 Hz 0 .3 - 2 .0 60 Hz 

T h e f i l t e r s are var ied l i n e a r l y in the t r a n s i t i o n zone. 

A m p l i t u d e Control 

O u t p u t amplitude diagnost ics and determine sca l ing func t ion necessary to 

compensate for energy losses due to geomet r i ca l and wave t r a n s m i s s i o n 

f a c t o r s (background noise l e v e l should be u n i f o r m across en t i r e t r a c e ) . 

A p p l y sca l ing func'.io: oduce f i n a l con t ro l l ed gain ( r e l a t i v e ampl i tude ) 

s e c t i o n . 

n . 



( 

A p p l y AGC to control led ga in data using a 200 m s ope ra to r to produce f i n a l 

AGC sect ions. 

D i s p l a y 

Ou tpu t f i n a l RAP (Relat ive Ampl i tude) and AGC sect ions to p lo t t e r s i m u l ­

t aneous ly . Display p a r a m e t e r s f o r 2.0 second r e c o r d s v / i t h 75 foot shot 

i n t e r v a l are 5 inches/sec and 24 t r ace s / i nch . 

i i i . 
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"SP^KiX A l ' ' ' DRILLS* ' l i Al^F .SSUENT 
VV.OM AQUA': UQNIC3 KNGI NE F. • I IN C'. GEOPHYSICAL D A T A 

C 'LJEMT TRANSCO K X P ! O R A T l O N COMPANY D A T E 50/2.°./?-3 

H I O C K / A U E A 492 ! I ieh I s l a n d Soy lh Addit ion 

I . O C . CO-OKDS .tOCH)' F N L , 6000' F \VL 

A Q U ATRONTCS SURVEY N O , ?0> Rov;*-./--! bv: 

S U R V E Y DATES S T A R T 9/20/75 C C M P L E T E 9/21/75 

C L I E N T USE 

ASSESSMENT DERIVED O N S I T E FROM: 12 F o l d D i g i t a l SU PERS PA RKER 
M i c r o p r o f i l e r 
Side Scan Sonar 
Echo Sonndar 

S E A B E D T I D A L 
D E P T H 178 feet N / A - L . A . T . N / A - M . S . L . N / A - R A N G : 

H A Z A 3 D A NA LY S I?: 

D r i l l s i t e Po ros i ty /P re s ­
s u r e Analysis (Gasif ied 

j Z o n e s ) 
i 

A m p l i t u d e anomaly occurs at £90 i n a . (appro?:. 750 r ) be!, 
seabed, 500 f t . to E . This known o v e r p r e s s u r e d zone v/i 
be avoided by the v e r t i c a l l y d r i l l e d h o l e . 

S E A F L O O R SLOPE N e g l i g i b l e . DOV/N TO SE 
, 

S E A F L O O R CONDITIONS | Smooth and featureless 
S E A F L O O R 
OBSTRUCTIONS None observed at t ime of su rvey . 

S H A L L O W ZONE 
10 feet of recent water saturated sediments ( s i l t s ) , 20 fe* 
of l ayered f ine sands, coarser sands, unde r l a in by th ick 
{ ZP" 50 f t ) clay sequence observed on uptVrown :;ide o i fau 
loca ted 3500 feet W. 

F O U N D A T I O N ZONE 
250 feet of u n i f o r m Layered sequence of sands and clays 
w h i c h is underlain by good bear ing s t r eng th l a y e r . 

j D R I L L I N G AND E N G I -
'• N E E R 'NG CONDITIONS 

i 

O n l y amplitude anomaly detected located 500 feet E of 
s u r f a c e locat ion. 

O T H E R OBSERVATIONS 
No near surface fau l t ing observed wi th i r . v i c i n i t y of d r i l l 
s i te . 

BEST AVAILABLE COPY 



"SI »KKUC A P" DK 11,1-S ITE ASSESS M ENT 
FROM AQUATRONICS ENGINEERING G E O P H Y S I C A L D A T A 

I I . I E N T TRANSCO E X P L O R A T I O N COMPANY L A I N 1 1 / 4 / 7 5 

l i l . O C * K / A I ! i : A 492 I t i eh Island Sr uth Addi t ion 

t . o r . C : O - O K D S 4300 f t E N L . 5400 f t F V V L 
- - — - f * -,**v 7 

AOUATUONICS SURVEY NO. 7«2 Reviewed hv: Mark O-o >**r~ 

S U R V E Y 1 >ATHS STA U T 9/20/75 C O M P L E T E 9 / 2 1 / 7 5 

C: L I E N T USE 

ASSESSMENT DERIVED O N S I T E F R O M : 12 Fold D i g i t a l SUPERSPARKER 
Mic: r o p r o f i l e r 
Side Scan Sonar 
Echo Sounder 

| SLA B E D 
I D E P T H 177 f t - L . A . T . 

| H A Z A R D ANALYSIS : 

i 

'• D r i l l s i t e Porosi ty / Pres -
I s i n e A n a l y s i s (Cas if ied 
i Z o n e s ) 

- M . S . L . 
T I D A L 

- RANGE 

A m p l i t u d e anomaly occurs at 290 ms (approx. 750 f t ) 
be low seabed, 1000 f t to N E . T h i s known o v e r p r e s s u r e ' 
zone w i l l be avoided by the v e r t i c a l l y d r i l l e d ho le . 

: SEA F L O O R SLOPE 

I S F . A F I £ ) C R CONDITION*-' 
| S L A F L O O R 
' OBSTRUCTIONS 

j S H A L L O W ZONE 

F O U N D A T I O N ZONE 

N e g l i g i b l e DOWN T O SE 

S- ioo th and featureless _ 

None observed at t ime of su rvey . 

12 fee t of recent water saturated sediments ( s i l t s ) , 35 
feet o f layered fine sands under la in by th ick (> 75 f t ) 
c l a y sequence observed on upthrown side o f f a u l t l oca te ' 

.aOQQ_feeL.WNW .. 

2 50 feet of un i fo rm layered sequence of sands and clays 
w h i c h is underlain by good bear ing s t rength l a y e r . 

! I »R ! I . I..VN.fi AND ENGI­
N E E R I N G CONDITIONS 

I 
! O T H E R ( ) IISKH VATIONS 

N o r m a l mar ine section exis ts below foundat ion zone. 
D r i l l path w i l l c losely p a r a l l e l and probably cut f r o m 
down tc upthrown block of n o r m a l f au l t . 

No near surface fau l t ing observed w i t h i n v i c i n i t y o f 

d r i l l s i t e . 

BEST AVAILABLE COPY 
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" S U E E D C A P " D R I L L S I T E ASSESSMENT 
(• KOM A Q U A T K O N I O S UNO IN E Kit LNG GEOPHYSICAL D A T A 

I 

Bi 

C L I I ! N T TRANSCO E X P L O R A T I O N COMPANY D A T E 11/4 /75 

IJ LOCK/AREA 492 Hi'fih Is land South Addi t ion 

L O C . CO-ORDS IfiOu f t F N L , C950 i t F W L / A . 

AQUATRON! I'S S U R V E Y NO. 782 Reviewed bv: Mark \ ^ J t ^ l j f 

SURVEY DA TES S T A R T 9/20/75 C O M l J L E T E 9 /21 /75 

C L I E N T USE 

ASSESSMENT D E R I V E D ONSITE FROM: 12 Fold D i g i t a l SUPERSPARKER 
M i c r ^ p r o f i l e r 
Side M. an Sonar 
Echo Sounder 

! S E A B E D 
i DJ : FTU 177 f t - L . A . T . 

( | L A Z A K D ANALYSIS : 

'•• D r i l l s i t e P o r o s i t y / P r e s -
; s i n e Analysis ( G a s i f i e d 
} Zones) 

I S E A F LOOK Si I? PK 

l SF XT! OOL CONDITIONS 

| SLA!- LOCH 
j O USTKUC HONS 

j S H A L ! OW ZONE 

- M . S. L . 
T I D A L . 

- R A N G ! 

Ampl i tude anomaly observed on r e l a t i v e ampli tude p r o ­
cessed sections at a 2-way t ime of 360 m s (054 f t ) be­
low sea l e v e l o r 777 f t below seabed d i r e c t l y below the 
d r i l l s i t e . 

Negligible DOWN T O SE 

Smooth, no feature ^ ofserved .vi t l i in 50 i f t o f d r i l l s i t e . 

None observed at t ime of 

15 fee f of r e - en t water satarC"5d pediments ( s i l t s ) , 22 
feet of layered f ine sands *,i i ^ r * . - in by th ick C> 75 feet) 
consolidated c lay sequence ...=i^c "-2d on upthrown s ide 
a f - f au l t 4fjQQfe-et-diife VO. . . 

• FOUNDATION ZONE 

• >I i f I . I \ r . t : AND E N G ' -
NEF.lt COND I T IONS 

i c> nu.n ORS»:RV ATIONS 

250 feet of u n i f o r m layered sequence of sands and c lays 
which is under la in by good bearing s t reng th l a y e r . 

.o rmal ma r ine sec ' ion exists below foundation zone. 
D r i l l path w i l l c lose ly pa ra l l e l and probably cut f r o m 
down to upthrown blr.ck of n o r m a l f a u l t . 

No near sur face faul t ing observed w i t h i n v i c i n i t y of 
d r i l l s i te . 

BEST AVAILABLE COPY 



"SPEKDCi. ' D I U L L S m vSSESSMENT 
f l i O V AviUATRONlCS K NQ I N IF. E l l I NCI GEOPHYSICAL DATA 

c 5 . I E N T T R A N S C O E X PLORATION COMPANY D A T E 10/28/7? 

B L O C K , AREA 263 Fla si Cameron 

L O C . CO-OHD3 3500' F W L , -1200' F N L 

AQUATRONICS SURVEY NO. 78? Reviewed bv: "3?%&.-r^ 

S U R V E Y DATES START 8/30/75 C O M P L E T E &/31/7S 

C L I E N T USE 

ASSESSMENT D E R I V E D ONSITE FROM: 6 F o l d D i g i t a l SU PERS P A R K E R 
Magnetometer M i c r o - p r o f i l e r 

Side Scan Sonar 
Echo Sounder 

S E A S E D 
D E P T H 149 feet N / A - L . A . T . | N / A - M . S . L . 

T I D A L 
N / A - RANGE 

H A Z A R D ANALYSIS: 

D r i l l s i t e P o r o s i t y / P r e s -
s u r e Analysis (Gasi f ied 

| Zones ) 
i 

D r i l l s i t e is located 400 f t . SE of the south edge of a IOOO 
f t . wide EW trending shallow gas blankout v.one observed 
on p r o f i l e r records which is conf ined to a sand l a y e r o\£*. 
l a i n by 30-**5 fee l of recent s ed imen t s . D r i l l s i t e i s loea? 
cd 350 f t . SW of f l a t ly ing high ampl i tude r e f l e c t i o n at 60 
m a . 2 way t r a v e l t ime (15G0 f t . belc-v seabed). 

j SEAELOOR SLOPE L f s a than 0.5 degree DOWN TO Southeast 
I 

S E A F L O O R CONDITIONS 
Numerous shallow h o l e s ( i ' - 3 ' X Z0') sca t te red througn 
out block, o therwise bot tom appears smoo th . 

S E A F L O O R 
O B S T RUCTIONS 

Site: is located 500 f t . V/ of exposed 2000 : sec t ion of non­
magnetic l inear ob iec t . No other poteni ia l obs t ruc t i on no* 

S H A L L O W ZONE 
0-2^ f t . layered unconsolidated v/ater sa tura ted see imer.; 
28-76 f t . layered sequence of above only appa ren t ly m p r * 
indura ted . 7 6 - l i m i t of pene t ra t ion - m o r e indura ted laye 
sequence of same as above. 

F O U N D AT ION ZONE 125 f t . approx. to top of f i r s t sand layer below u n i f o r m 
f l a t - l y i n g layered sediments . 

! D R I L L I N G AND E N G l -
1 N F. ER ING CONDITIONS 

) 

Site is situated 350' SW of a loca l i sed b r i g h t spot anomal-. 
at approx. 1500 f t . below seabed. Site is s i tuated above 
lower amplitude anomaly at a p p r o x . loGO f t . below cerhe. 
This r e f l . event may be a l i t ho log ic boundary of high 

O T H E R O RSER V A T IONS 

acoustic LmpiCellCc contrast!" • 
No near surface fau l t ing or channels o b s e r v e d . A l l j > e c 
t tonal wells should be d r i l l e d v e r t i c a l l y 2000 f t . below se 
bed -.s a precaut ion, it is r ecommended that increased 

, «.,-» ised between 1500' r - d IPO'J' below .-eabed. 

mm BEST AVAILABLE COPY 



SPEEPCAP 
P l a t f o r m Assessment 

Eng inee r ing Geophysical Data 

F - i r J i o l d I n d u s t r i e s 
3410 M e r c e r Street 
Houston, Texas 77027 

l a . 

L 
P R O J E C T : 801 l b . OPERATOR: Transco E x p l o r a t i o n Co. 

1. 1 
H i g h I s l a n d Area.; South A c i t i i t i o n 

P l a t f o r m . L o c a t i o n : B l o c k A492: 5200 FWL, 6400/ FNL 

I 1.2 Data Acquired F r o m : S e p t . 2 0 - 2 1 , O c t . 16-19 , 1975 

[ x ] _ 1 2 t r a c e digi ta l s p a r k e r side scan sonar | X ( subbottom p r o f i l e r 

L |XJ fa thometer 1 magnetometer P H other S i n S l e channel 
' 1 s p a r k e r ; S o i l B o r i r 

" Repor t 
P O T E N T I A L T R O U B L E SPOTS: 

The s i t e i s l o c a t e d a s u f f i c i e n t d i s t a n c e f r o m a l l p o t e n t i a l hazards 
i n t h e b lock (see A n o m a l i e s Map) t o n o t be a f f e c t e d . 

D 

SEAFLOOR CONDITIONS: (See Bathymet ry Map) 

1 1 W a t e r Depth : 193 f e e t T i d a l Range: - 1 f o o t 

i -\2R G r a d i e n t : n e g l i g i b l e 3. 2b Downslope: s o u t h 

} i . 3 D e s c r i o t i o n : smooth and f e a t u r e l e s s 

O b s t r u c t i o n s : None w i t h i n 3000 f e e t o f s i t e . 

I- A N T I C I P A T E D S H A L L O W S O I L CONDITIONS: ( see c o n t o u r maps fc 
I 

c r o s s - s e c t i o n 

•rfL 1 E s t i m a t e d Depth to t o p o f dense sand l a y e r 286 f e e t BML 

M 
4 . 2 A n c h o r Support Condi t ions : Adequate f o r i n s t a l l a t i o n equipment 

IL 3 C o m m e n t s : A l l s t r a t i g r a p h i c u n i t s i d e n t i f i e d i n s o i l s r e p o r t 
1 0 0 0 f e e t E a r e l a t e r a l l v r . n n t i n i m n s t h r m i c r h m i t 1 h o n r o a r * f Sr 

f r o m b o r i n g 

Q 
t. 

U n i t s t h i c k e n \\ o f l o c a t i o n i n the v i c i n i t y o f . a c t i v e g r o w t h f a u l t . F a u l t 
d i s p l a c e m e n t at l e v e l o f dense sand l a y e r i s a p p r o x i m a t e l y 20 f e e t . 

D R I L U N G CONDITIONS: ( soe Anomaly Map) 
No s h a l l o w gas 7ones i n d i c a t e d w i t h i n 1000 f e e t o f s u r f a c e l o c a t i o n 
F a u l t i n t e r s e c t i o n f o r v o r t i c a l w e l l s p r o j e c t e d at 3000 f e e t BML. 

I 
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TRANSCO EXPLORATION COMPANY 
GULF OF MEXICO-HIGH ISLAND, S.A. 

BLOCK 4-492 

itST AVAILABLE COPY 

BATHYMETRY 
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FAULT 

TRANSCO EXPLORATION COMPANY 
GULF OF MEXICO-HIGH ISL/ ND.S.A. 

BLOCK A-492 

DEPTH BELOW SEABED 
TO TOP OF 

VERY DENSE FINE SAND LAYER 
CONTOUR INTERVAL 2 •* 5 FT RADIUS JC' .OFEET 

SCALE I * " "OOO' 

TE3PRETATI0N c t - M P. 

SOO OOO ?0O0 SOCOFEET 
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ANTICIPATED FOUNDATION CONDITIONS 

EAST-WES r CROSS SECTION 

PROPOSED PLATFORM LOCATION 
5200 ' FWL , 6-100' FNI_ 

^ - • 5 0 i L BORING LOCATION 
^6 l4b ' FWL ,^109'FNL 

200 

iOOO 20C0 IOOC 0 IOOO 
HORIZONTAL DISTANCE IN f-EET 

300 
2 0 0 0 3 0 0 0 

SANO 

CLAY 

SILT 
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SUMMARY 

An i n v e s t i g a t i o n v/as c o n d u c t e d t o d e t e r m i n e s o i l and f o u n d a t i o n 

c o n d i t i o n s a t t he s i t e o f a p r sed p l a t f o r m i n B l o c k 492 o f t h e H i g h 

I s l a n d A r e a , G u l f o f M e x i c o . S o i l c o n d i t i o n s w e r e d e t e r m i n e d by d r i l l ­

i n g one b o r i n g t o a d e p t h o f 350 f e e t be low t h e s e a f l o o r and p e r f o r m i n g 

• s t s t o d e t e r m i n e p e r t i n e n t p h y s i c a l p r o p e r t i e s o f t h e f o u n d a t i o n s o i l s , 

r . . . d i n g s and c o n c l u s i o n s o f t h i s s t u d y a r e as f o l l c v s : 

1 . At t h e t i m e o f f i e l d i n v e s t i g a t i o n , t h e w a t e r d e p t h 

a t t h e s i t e was 192 f e e t . The g e n e r a l i z e d s o i l 

s t r a t i g r a p h y a t t h e b o r i n g l o c a t i o n i s g i v e n b e l o w : 

D e p t h , F t 
S t r a t u m From To Soi 1 D e s c r i p t i o n 

I 0 - 3 6 I n t e r b e d d e d S o f t t o F i r m Gray C l a y 
£ Dense Gray Sandy S i l t 

I ; 36 - 70 Medium Dense t o Dense Gray Sandy S i l t 

I I I 70 - 138 S t i f f Gray S i l t y C l a y 

IV 138 - 284 S t i f f t o Ve ry S t i f f Gray C l a y 

V 284 - 350 Very Dense Gray F i n e Sand 

2 . U l t i m a t e comp ve and t e n s i l e c a p a c i t i e s we re com­

pu ted f o r 4 8 - h . - . i 00 p i p e p i l e s d r i v e n open -ended t o 

v a r i o u s p e n e t r a t i o n s be low the s e a f l o o r . Fo r an u l t i ­

mate c o m p r e s s i o n l o a d o f 3000 t o n s , t h e 4 8 - i n c h d i a ­

mete r p i l e s s h o u l d p e n e t r a t e t o 300 f e e t be low the 

s e a f l o o r . 

3 . S o i l r e s i s t a n c e - p i l e d e f l e c t i o n ( p - y ) d a t a f o r 4 8 - i n c h 

00 p i p e p i l e s w e r e computed and a r e p r e s e n t e d i n t h i s 

r e p o r t f o r u s e i n p e r f o r m i n g l a t e r a l l o a d a n a l y s e s . 

- f u B f t f J 



A f t e r c o n s i d e r a t i o n o f t he f a c t o r s i n f l u e n c i n g scour 

p o t e n t i a l a t t h i s s i t e , i t i s e s t i m a t e d t h a t t h e d e p t h 

o f scour f o r 4 8 - i n c h p i l e s wou ld be a b o u t f o u r f e e t . 
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INTRODUCTION 

The i n v e s t i g a t i o n r e p o r t e d h e r e i n was p e r f o r m e d f o r T r a n s c o E x p l o r a ­

t i o n Company a t a p roposed o f f s h o r e p l a t f o r m s i t e i n B l o c k A -492 o f t h e H i g h 

I s l a n d ^ i n the G u l f o f M e x i c o . The b o r i n g s i t e vias l o c a t e d 6109-1 

f e e t f r o m t h e Nor th l i n e and 6 1 * 5 - 5 f e e t f r o m t h e West l i n e o f B lock A - 4 9 2 . 

T h e T e x a s Coo rd ina tes a t t h i s s i t e a r e x = 3 , 5 9 2 , 8 2 1 . 3 and y - 1 7 6 , 0 5 0 . 9 -

P r i n c i p a l o b j e c t i v e s o f t h e s t u d y were t o d e t e r m i n e s u b s u r f a c e c o n ­

d i t i o n s a t the proposed o f f s h o r e p l a t f o r m s i t e , and t o d e v e l o p c r i t e r i a 

and recommendat ions f o r d e s i g n and c o n s t r u c t i o n o f a p i l e f o u n d a t i o n based 

u p o n an u l t i m a t e c o m p r e s s i v e l o a d o f 3000 t o n s u s i i . 4 8 - i n c h OD p i p e p i l e s . 

T h e s e o b j e c t i v e s were a c c o m p l i s h e d as f o l l o w s : 

1 . A b o r i n g was d r i l l e d t o d e t e r m i n e s o i l s t r a t i g r a p h y 

a t the l o c a t i o n ; 

2 . L a b o r a t o r y t e s t s w e r e p e r f o r m e d t o d e f i n e t h e p e r t i ­

nent p h y s i c a l c h a r a c t e r i s t i c s o f t h e s o i l ; and 

3 . E n g i n e e r i n g a n a l y s e s o f t h e f i e l d i n f o r m a t i o n and l a b ­

o r a t o r y t e s t d a t a w e r e made t o d e v e l o p c r i t e r i a and 

recommendat ions f o r d e s i g n and c o n s t r u c t i o n o f 4 8 - i n c h 

0D p i p e p i l e f o u n d a t i o n s . 

Subsequent s e c t i o n s o f t h i s r e p o r t c o n t a i n b r i e f d e s c r i p t i o n s o f t h e 

f i e l d e x p l o r a t i o n and l a b o r a t o r y t e s t i n g p r o g r a m s , g e n e r a l s o i l c o n d i t i o n s 

a t t h e s i t e and r e c o m m e n d a t i o n s r e l a t e d t o a x i a l p i l e c a p a c i t i e s , f a c t o r s 

o f s a f e t y , p i l e p e n e t r a t i o n , l a t e r a l s o i l r e s i s t a n c e and s c o u r p o t e n t i a l . 

j i j i ; t j t i 



FIELD INVEST I GAT I OH 

The f i e l d e x p l o r a t i o n program consisted o f one bo r ing d r i l l e d to a 

depth of 350 fee t below the s e a f l o o r at the approximate l o c a t i o n of the 

proposed p la t form s t r u c t u r e . D r i l l i n g and s o i l sampling opera t ions were 

conducted from the d r i l l i n g v e s s e l , M/V LIVINGSTON. The measured water 

depth at the time of f i e l d i n v e s t i g a t i o n was 192 f e e t . 

The boring was d r i l l e d through an open w e l l , f a b r i c a t e d t h r ' igh the 

deck and hul l of the M/V LIVINGSTON, w i t h a convent iona l skid-mounted 

d r i l l i n g r i g , using 3 - 1 / 2 - i n c h OD IF d r i l l pipe w i t h an open-ended b i t . 

Samples were taken almost con t i nuous ly to a depth o f 45 f e e t , at 5 - foo t 

i n t e r v a l s from 45 f e e t t o 60 f e e t , and at 10- foot i n t e r v a l s t h e r e a f t e r to 

terminat ion depth a t 350 f e e t . So i l samples were obta ined w i t h a 2 -1 /2 - inch 

OD thin-walled tube sampler i n cohesive so; Is and a 2 - i n c h standard s p l i t -

spoon in cohesionless s o i l s , each d r iven w i t h a 165-Ib s l i d i n g hammer f a b ­

r i c a t e d in the head of the sampling.apparatus . The sampling u n i t was low­

ered through the opening i n the d r i l l s t r i n g and operated w i t h a w i r e l i n e . 

The hammer was ra ised w i t h the w i r e l i n e and dropped approximately f i v e 

f e e t a s u f f i c i e n t number o f times to ob ta in 18 to 24 inches o f sample pene­

t r a t i o n , or u n t i l d r i v i n g r e s i s t ance became excess ive . The actual length 

o f each sample was measured a f t e r r e t r i e v a l o f the sampler, and t h i s value 

was used to compute the average number o f blows per f o o t o f penet ra t ion r e ­

quired to advance the sampler a t that depth . 

The s o i l samples v/ere extruded from the sampler, examined and v i s u ­

a l l y c l a s s i f i e d by a s o i l s engineer and t echn ic i an onboard the d r i l l i n g ves­

s e l . A part of each cohes ive sample was tested i n the l abora to ry onboard 

the M/V LIVINGSTON to de termine s o i l shear s t r e n g t h and u n i t weight . Re-

O R O 



ma i n i n g p o r t i o n s o f t h e c o h e s i v e samples and a p a r t o f each c o h e s i o n l e s s 

s o i l sample were t h e n s e a l e d i n m o l s t u r e - t i g h t c o n t a i n e r s f o r t r a n s p o r t a ­

t i o n t o the l a b o r a t o r y i n H o u s t o n . 

D e s c r i p t i o n s o f t h e s o i l s e n c o u n t e r e d In t h e b o r i n g a r e g i v e n on 

t h e l e f t - h a n d p o r t i o n o f t h e b o r i n g l o g , P l a t e 1 , a l o n g v / i t h a g r a p h i c a l 

s y m b o l f o r t he v a r i o u s t y p e s o f s o i l , samp le numbers and d e p t h s , and sam­

p l e r b lowcount i n f o r m a t i o n . A Key t o S o i l C l a s s i f i c a t i o n and Symbo ls usee 

o n t h e log i s p r e s e n t e d on P l a t e 2 . 

A b r i e f c h r o n o l o g i c a l summary o f f i e l d a c t i v i t i e s a t t h i s l o c a t i o n 

i s g i v e n on P l a t e 3 . 



FIELD AMD LABORATORY TESTS 

The f i e l d and l a b o r a t o r y t e s t i n g p r o g r a m was d e s i g n e d t o e v a l u a t e 

t h e p e r t i n e n t p h y s i c a l p r o p e r t i e s o f t h e f o u n d a t i o n s o i l s e n c o u n t e r e d a t 

t h e b o r i n g l o c a t i o n . T h i s was p e r f o r m e d i n two m a i n p h a s e s : (1 ) f i e l d 

s t r e n g t h and u n i t w e i g h t t e s t s were r u n on c o h e s i v e s o i l s i n t h e l a b o r a ­

t o r y onboard the d r i l l i n g v e s s e l f o r use i n c o m p u t i n g a x i a l l o a d c a p a c i t y 

o f t h e proposed p i l e f o u n d a t i o n as d r i l l i n g p r o c e e d e d , and ( 2 ) s o i l i d e n ­

t i f i c a t i o n - c l a s s i f i c a t i o n t e s t s and a d d i t i o n a l s t r e n g t h t e s t s we re p e r ­

f o r m e d i n the l a b o r a t o r y i n Hous ton t o g a i n more d e t a i l e d i n f o r m a t i o n c o n ­

c e r n i n g the p e r t i n e n t p h y s i c a l p r o o e r ' i e s o f a l l f o u n d a t i o n s o i l s e n c o u n t ­

e r e d w i t h i n the l i m i t s o f e x p l o r a t i o n . 

S t r e n g t h t e s t s c o n d u c t e d on c o h e s i v e s o i l s onboard t h e d r i l l i n g 

v e s s e l c o n s i s t e d o f m i n i a t u r e vane shear t e s t s r u n p r i o r t o e x t r u d i n g sam­

p l e s f r o m the t h i n - w a l l e d t u b e s a m p l e r , and u n c o n f i n e d c o m p r e s s i o n t e s t s 

o n s e l e c t e d specimen a f t e r remova l f r om t h e sample t u b e . S t r e n j t ' - t e s t s 

w e r e a l s o per fo rmed u s i n g a p o c k e t p e n e t r o m e t e r and a T o r v a n e d e v i c e . The 

d e t a i l e d l a b o r a t o r y s t r e n g t h t e s t i n g p rog ram i n r < u d e d u n c o n f i n e d c o m p r e s ­

s i o n t e s t s , consol i d a t e d - u n d r a i n e d . t e d - u n d r a i n e d and c o n s o l i ­

d a t e d - d r a i n e d c o m p r e s s i o n t e s t ? ' . a t e d - d r a i n e d d i r e c t shea r t e s t s , 

The f o l l o w i n g t a b u l a t i ' s t h e t y p e and t o t a l number o f 

s t r e n g t h t e s t s p e r f o r m e d f o r i j d y : 

Type o f T e s t No. o f T e s t s 

Torvane 21 

Pocket P e n e t r o m e t e r 29 

M i n i a t u r e Vane Shear 
U n d i s t u r b e d Specimen 21 
Remolded Spec imen 2 



Unconfined Compression 
Undisturbed Specimen ^ . 
Remolded Specimen 

Unconsolidated-Undrained T r i a x i a l Com­

pression 2 
Undisturbed Specimen 
Remolded Specimen 

Consolidated-Undrained T r i a x i a l Com­
pression 7 
Undisturbed Specie 

Consolidated-Drained 
T r i a x i a l Compressior-Mult .ple-Stage . . . ' 
Direct Shear-Multipie-Specimen 

M o i s t u r e content and unie weight determinat ions were made as a par t o f each 

compression tes t . A d d i t i o n a l moisture content t e . t s , l i q u i d a,d p l a s t i c 

, i m i t t e s t s , and g ra in s ize analyses were a l so r u n ; a l i s t i n g *? these 

t e s t s is given as f o l l o w s : 

No. of Tests 
Type of Test 

22 
Moisture Content 

• • 29 
Liquid and P l a s t i c L i m i t s 

Sieve Ana lys i s 

Mechanical A n a l y s i s , Inc lud ing Hydro-
meter and Sieve 

The laboratory t e s t r e s u l t s are presented g r a p h i c a l l y on the r i g h t 

s i d e o f the boring l o g . P l a t s 1, and a t a b u l a t i o n of numerical t e s t values 

i 5 g i v e n in the Summary o f Test Results i n Appendix A. Procedures f o r a l l 

t h e t e s t s are described i n grea ter d e t a i l i n Appendix A; t r i a x i a l t e s t 

d a t a and s t r e s s - s t r a i n curves f o r the clays a-e a l so presented g r a p h i c a l i y 

i n Append ix A. 



JS- *y-ni>\<. 

GKj£RJ^ g^ jgMgfACE CONDITIONS 

S o i l S t r a t i f i c a t i o n 

A d e t a i l e d d e s c r i p t i o n and s u s v a r / o f t e s t r e s u l t s f o r t he s o i l s 

e n c o u n t e r e d w ' c r / - . t h e l i m i t s o f e x p i o r a s ' i n a t t h i s s i t e a r e shown on t h e 

b o r i n g l o g , P i r . t r , I . C o n s i d e r i n g t h e s e d a t a , . he f o u n d a t i o n s o i ' . s can be 

d i v i d e d i n t o f i v e g e n e r a l i z e d s t r a t a as f o l l o w s : 

'> r, r .»tur.i 
Depth, 
From 

Ft 
To Soil Description 

1 0 - 36 Interbedded oft to -if-.. Gri.y Clay 36 
i Den«e r- »l Sand̂  SUt 

1 1 36 - 70 Meo;v» i -r>c: ""• tense I ray Sandy S i l t 

1 ! i 70 - 138 S t i f f Gray '-' • ty Clay 

IV 138 - 284 S t i f f to Ver, S t i f f Gray Clay 

V 284 - 350 Very Dense Gray Fine Sanr! 

Minor t e x t u r a l and c o l o r v a r . a t i o n s and i n c l u s i o n s o f o t h t r . ypes o f 

s o i l w i t h i n each g e n e r a l i z e d l a y e r e r e n o t e d on ie b c . - i n g l o ? , P ; a t e I . 

S o i l P r o p e r t i e s 

S t r a t u m I ( s e a f l o o r t o 3 6 - f o o t p e n e t r a t i o r ) c o n s i s t s p r i m a r i l y s>f 

a l t e r n a t o r ; l a y e r s o f s o f t t o f i r m g r a y c U y and dense sandy s i l t ano i s 

t h u s d e s c r i b e d as o e i n g i n t e r b e d d e d . The . h e a r * i . e . i g t h u« »d f o r d e s i g n 

pu rpose? ( i n d i c a c e d o n t h e t o r i n g l o g f e r each s t r a t a o f c o h e s i v e . o i l ) 

was i n t e r p r e t e d f r o m t e s t s p e r f o r m e d on c o h e s i s e p o r t i o n s o f t h e samples 

r e c o v e r e d i n t h i s S t r a t u m . Be 'ow t h i s uppe r i n t e r b e d d e d zone t h e r e e x i s t s 

.-, .neciiuia dense t r dense g r a y sandy s i l t t o a d e p t h o f 70 f e e t ( S t r a t u m I I ) . 

W i t h i n S t r a t u m I I , e v i d e n c e o f s i l t y d a v and f i n e sand was p r e r e n t a t 
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43 and 36 f e e t , respectively. The a n g i e o f i n t e r n a l f r i c t i o n s e l e c t e d f o r 

d e s i g n K y r p o s e s ro r t h e s a n c y i 11 o f t h i : s t r a t u m was somewhat l o w e r t h a n 

t h e measured v a l u e s Hue t o t h e p o s s i b i l i t y o f e x c e s s i v e dens i f i c a t i o n o f 

t h e t e s t specimens d u r i n g r e m o l d i n g . S t r a t u m I I I ( 7 0 - 138 f t ) i s c o n -

posed o f s i l t y c l a y e x h i b i t i n g r a i l y c o n s t a t s h e a r s t r e n g t h and p l a s ­

t i c i t y . From 138 t o 284 f e e t ( S r - c c u m 5YJ . 1 . e e x i s t s s t i f f t o v e r y s t i f f 

g r a y c l a y . The shea r s t r e n a t o f t h e c l a y i n c r e a s e s w i t h d e p t h t h r o u g h o u t 

t h e s t r a t a w i . h a r e d u c t i o n i r . s t r e n g t h a t 270 f e e t . Be low t h i s d e p t h , t h e 

c l a y posses a f l o c c u l a t e d s » : « . c t u r e as i n d i c a t e d by reduced s t r e n g t h and 

u n i t w e i g . ' . At 284 f e e t * / e r y dc . ise sand was e n c o u n t e r e d . W. t h Lhe e x ­

c e p t i o n o f a sandy s i l t zone 1 1 2%$ f e e t and b s i l t y sand zone a t 350 f e e t , 

t h i s S t ra tum i s composed o f f . : sand as - H e a t e d by t h e g r a - - s ^ . c ••«'. 

t r i r . u u o i . n i es on P l a t e s A - 1 0 and A - l l . The a n g l e o f i n t e r n a l f r i c t i o n 

o f t h i s - I .'-' was t a k e n as 35 d e g r e e s f rom i n t e r p r e t a t i o n o f c o n s o l i d a t t d -

d r a i n e d t r i a x i a l t e s t r e s u l t s . 

ama 
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Ar. ' .YSES AHD RECOMMENDATIONS 

Me thod o f Ana lyses 

The u l t i m a t e c o m p r e s s i v e ( a x i a l ) l o a d c a p a c i t y . Q. o f a p i l e f o r 

a g i v e n p e n e t r a t i o n i s t h e sum o f t h e s k i n f r i c t i o n o i p a c i ' t y , C w , and 

t h e end b e a r i n g c a p a c i t y , Q^: 

0. - Q 4 0 » f A + qA 
s p s p 

A^ and A^ r e p r e s e n t t h e embedded r - i l e ( s k i n ) s u r f a c e a r e a and n f l « p.-id 

( t o t a l c r o s s - s e c t i j n n l ) a r e a , r e s p e c t i v e l y ; f and q a r e t h e u r . i t s k i n 

f r i c t i o n and u n i l end b e a r i n g r e s i s t a n c e , r e s p e c t i v e l y . T h * end h e - . r i i j 

t e r m in the e q u a t i o n i s n e g l e c t e d when c o m p u t i n g u l t i m a t e t e n s i l e i p u l l -

o u t ) load c a p a c i t y o f a p i l e . The " \ " Method was ur. i I i c d i n c o m p u t i n g 

a x i a l p : ! e c a p a c i t i e s and i s d e s c r i b e d i n some d e t & i . ' i n A p p e n d i x B. 

A x i a l P i l e C a p a c i t i e s 

The s o i l s t r a t i g r a p h y , i n t e r p r e t : . ' s t r e n g t h p a r a m e t e r s and e f f e c t ­

i v e u n i t we igh t - r e p r e s e n t e d on P l a t e 4 . These d a t a w e r e i n p u t i n t o a 

- > . i p u t e r program f o r a x i a l p i l e c a p a c i t v , based on t h e " V M e t h o d . 

Tha '"A" Method p r e d i c t s t o t a l f r i c t i o n a l c a p a c i t y i n c o h e s i v e 

s o i l s , r a t h e r t h a n c o m p u t i n g f r i c t i o n a l c a p a c i t y based on a s p e c i f i e d 

d i s t , ' i t t i o n o i ' - n i t s k i . : f r a c t i o n w i t h d e p t h . H o w e v e r , t h e c o m p u t e r 

p r o j rar. c i -n . rar .es u n i t s k i n t . i c ' c n v a l u e s based o n t h e f r i c t i o n a l c a p a ­

c i t y betweer oep ths s p e c i f i e d i n : h e p r o g r a m . These v a l u e s i n c o h e s i v e 

m a t e r i a l , shown on P l a t e 4 , t h u s r e p r e s e n t a v e r a g e v a l u e s be tween t h e 

n o t e d d?pth i nc remen t . - Un ' s-kin f r i c t i o n v a l u e s , shown on P l a t e 4 , 

\ 



f o r the granular m a t e r i a l s are actual values computed ir. a cordance v i t h 

t he equations shr./n i n Appendix B. 

The program u t i l i z e s 'he expression presented i n Appendix B f o r 

computing the values o f u n i t end bearing at s p e c i f i e d p o i n t s . i f , at any 

dep th , the a id bearing c a p a c i t y exceeds the cumula t ive f i c t i o n a l c a p a c i t y , 

t he t o t a l capacity a t t h a t depth is l i m i t e d to twice Ihs r i e t i onal capa­

c i t y ( i . e . , f r i c t i o n a long the outs ide of the p i l e p lus the cooonen t 

a long the in ternal p l u g ' . Circumstances leading to t h i s s i t u a t i o n are 

gene ra l ly due to the presence o f granular s t r a t a at shal low depths. I f 

su. : conditions p r e v a i l , an equivalent u n i t end bear ing is computed, based 

on end bearing capac i ty equal to f : c t i o n a l c apac i t y . 

The resul ts o f the p i l e capacity s n a l y ^ s f o r 48- inch OD pipe p i l e s , 

speci f i ' by Hemisphere Corpo ra t i on , are presented : n the form of p i l e 

capaci ty versus p i l e p e n e t r a t i o n on Plates 5 and 6. 

P i l e Penetration 

Ultimate -.ompression load , a lso s p e c i f i e d by Hemisphare Corpora t ion , 

us ing a 48-inch OD p ipe p i l e a t t h i s l oca t i on was 3C0( tons . For t h i s 

u l t i m a t e compression l o a d , i t i s recommended t h s t the 48- inch 00 pipe p i l e s 

penetrate to 300 f e e t belov/ the s ea f loo r . Th i s r jcorr»r .erJa t ion is based on 

our estimate of p i l e p e n e t r a t i o n in to Stratum V requ i red to - n j i l i - e 3dequa 

end bearing c a c j e i t y . 

Factors of Safety 

The magnitude o f the f a c t o r o f s a f e ty to be used w i t h the u l t i m a t e 

p i l e capacity provided on Plates 5 ar.d 6 should be se lec ted a f t e r i j K i n g 

I O R O 
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c o n s i d e r a t i o n t o s e v e r a l f a c t o r s . I n c l u d i n g s t o r m f r e q u e n c y , wave and 

c u r r e n t f o r c e s , economic i m p o r t a n c e o f t n e s t r u c t u r e , methods used i n 

d e t e r m i n i n g s u b s u r f a c e c o n d i t i o n s and p r e d e t e r m i n i n g p i l e c a p a c i t i e s and 

s e n s i t i v i t y o f t he s t r u c t u r e t o v e r t i c a l movement . A v a l u e o f 1.5 i s 

recommended f o r maximum s t o r m l o a d i n g and i s c o n s i d e r e d c o n s i s t e n t w i t h 

t h e degree o f r e l i a b i l i t y o f t h e s o i l s d a t a . Reccmmended p i l e c a p a c i t y 

c u r v e s , us ing a s a f e t y f a c t o r o f 1 .5 , a r e p r o v i d e d o n ' l a t e s 5 and 6 . 

A c t u a l c a p a c i t y i n t e n s i o n may be s l i g h t l y h i g h e r t h a n t h e c a p a b i l i t i e s 

shewn on P l a t e 6 , s i n c e t h e w e i g h t o f "he p i l e and t h e s o i l p l u g a r e 

n e q l e c t e d in c o m p u t i n g " l i e c a p a c i t y 

L a t . r a l S o i l s R e s i s t a n c e 

A n a l y s i s o f t h e f o u n d a t i o n p i l e s s u b j e c t e d t o l a t e r a l and o v e r ­

t u r n i n g loads wi 11 be e v r ' u a C e d w i t h a c o m p u t e r p r o g r a m i n w h i c h t h e 

l a t e r a l s o i l r e s i s t a n c e , p , pounds p e r l i n e a r i n c h , i s e x p r e s s e d sz a 

n o n l i n e a r f u n c t i o n o f p i l e d e f l e c t i o n , y , i n i n c h e s . The r e l a t i o n s h i . 

o f t h e s e paramete rs i s a f u n c t i o n c f t h e s o i l s t r e s s - s t r a i n c h a r a c t e r ­

i s t i c s d e f i n e d by t h e t r i a x i a l t e s t s , d e p t h , p i l e d i a m e t e r and s o i l s 

s h e a r s t r e n g t h . C r i t e r i a f o r deve lopmen t o f t h e p -y v a l u e s recommended 

i n t h i s r e p o r t was b a s e d on M a t l o c k ' s ^ C r i t e r i a f o r c l a y s and a m o d i ­

f i e d v e r s i o n o f R e e s e ' s M e t h o d ^ f o r c o h e s i o n l e s s d e p o s i t s . 

The above r e f e r e n c e d c r i t e r i a we re u t i l i z e r ! t o d e v e l o p p -y v a l u e s 

f o r 4 8 - i n c h OD p i p e p i l e s a t t h i s s i t e . The p-y v a l u e s p r e s e n t e d on 

( I ) M a t l o c k , Hudscn , " C o r r e l a t i o n s f o r Des ign o f L a t e r a l l y Loaded P i l e s 
i n S o f t C l a y , P r e s e n t e d a t t h e Second Annua l O f f s h o r e T e c h n o l o g y 
Con fe rence , H o u s t o n , T e x a s , 1970. 

(."?) R *se, Lymon C. , W i l l i a m R. Cox, and F r a n c i s D. Koop , " A n a l y s i s o f 
La . - r a l l y Loaded P i l e s i n S a n d , " P r e s e n t e d a t t h e S i x t h Annua l 
O f f s h o r e Te.'. l>noIogy C o n f e r e n c e , H o u s t o n , T e x a s , 1974. 

I O R O 
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P l a t e 7 a rc f o r t h e s o i l s t r a t a e n c o u n t e r e d w i t h i n t h e upper 100 f e e t o f 

t h e b o r i n g a t t h i s s i t e . T h e s e d a t a , p r e s e n t e d on P l a t e 7 a r e g i v e n i n 

t a b u l a r form t o f a c i l i t a t e i n p u t i n t o a c o m p u t e r p r o g r a m . 

I t i s recommended t h a t t h e f l e x u r a l c a p a c i t y o f p i l e s s u b j e c t e d 

t o l a t e r a l loads be c o m p u t e d a f t e r a l l o w i n g f o r t h e l o a d t r a n s f e r f r o m 

t h e p i l e t o the s o i l . T h i s c a n be a c c o m p l i s h e d by a s s u m i n g t h a t t h e 

a x i a l compress ive l o a d on t h e p i l e a t any d e p t h i s e q u a l t o t h e a x i a l 

l o a d a t the s e a f l o o r m i n u s t h e c u m u l a t i v e s k i n f r i c t i o n i n c o m p r e s s i o n 

a t t h a t d e p t h . The c u m u l a t i v e s k i n f r i c t i o n i n c o m p r e s s i o n a t any d e p t h 

c a n be o b t a i n e d f r o m P l a t e 8 . 

S c o u r P o t e n t i a l 

The p o t e n t i a l o f s c o u r a t a - s i t e w o u l d depend on t h e p i l e s i z e , 

t h e g r a i n s i z e d i s t r i b u t i o n o f t h e s u r f i c i a l c l a y and s i l t d e p o s i t s and 

i t s r e l a t i v e d e n s i t y , ^e c u r r e n t v e l o c i t y , d i r e c t i o n o f f l o w and t h e 

w a t e r d e p t h . 

A f t e r r ev i ew o f a l l t h e p e r t i n e n t d a t a on s c o u r p o t e n t i a l a t c h i s 

s i t e , i t i s e s t i m a t e d t h a t f o r 4 8 - i n c h 00 p i p e p i l e s , t h e d e p t h o f s c o u r 

w o u l d be about f o u r f e e t a r o u n d t h e p i l e s . 
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KEY TO SOIL CLASSIFICATION AND SYMBOLS 
SOIL TYPE 

(Shown in Symbol Column) 

Sand Sil t 

SAMPLE TYPE 
(Shown in Somplss Column J 

Cloy 

1 il I N 
F I L L Sandy S i l ty Clayey Undisturbed Rock Core Split Spoon No Recovery 

Predominant type shown heavy 

T E R M S D E S C R I B I N G C O N S I S T E N C Y O R C O N D I T I O N 

C O A R S E G R A I N E D S O I L S (Major Port ion Retained on No. 2 0 0 Sieve) 

Inc ludes( l ) clean grovels 8 sand described os fine,medium or coarse,depending on distr ibut ion of grain sizes 8 ( 2 ) silty or 

clayey gravels 8 sands (3) f h e groined low plast ic i ty soils (PI •< 10) such as sandy s i l t s . Condition is roted according to 

relat ive-densi ty, as determined by lab tes ts or estimoted from resistance to sampler penetration. 

Descriptive, Term 

Loose, 
Medium. Denv» 
Dense* 
Very Dense 

Penetration Resistance* 

0— IO 
1 0 - 3 0 
3 0 - 5 0 
Over 50 

1Blows/Ft., 140hammar, 30"drop 

Relative Density 

O t o 4 0 % 
4 0 t o 7 0 % 
7 0 t o 9 0 % 
9 0 t o 1 0 0 % 

F I N E G R A I N E D S O I L S (Ma jo r Por t ion Passing No. 2 0 0 Sieve) 

Inc ludes (I) inorganic 8 organic si l ts 8 clays,(2) sandy,gravelly or silty c lays , 8 ( 3 ) cloyey s i l ts . Consistency is roted 

according, to sheering strergth.as indieoted by penetrometer readings or by •jnconfined corrpr ession tests f a soils with PI > 10 

Descriptive 
Term 

Very Sof t 
Sof t 
F i rm 
S t i f f 
Very S t i f f 
Hard 

Cohesive Shear S t rength 
Tons/So. Ft . 

Less Thor. 0 . 1 2 5 
0.125 to 0 . 2 5 
0 .25 to 0 . 5 0 
0 . 5 0 t o I 0 0 
1.00 to 2 . 0 0 
2 . 0 0 and Higher 

more- SL>C*E*SIOEO ANO FISSURED CLA/ mr HAVE LOWER UNG&FINEO COMPRESSIVE STRENGTHS 
THAN SHOWN ABOVE. BECAUSE OF PLANES OP WEAKNESS OR SHRINKAGE CRACKS; 
CONSISTENCY RATINGS OP SUCH SOILS APE BASED ON HANO PENETROMETER READINGS 

TERMS CHARACTERIZING SOIL STRUCTURE 

Part ing: 

Seam : 

Layer : 

F issured: 

Sensitive : 

L-itorb^ :A*i 

peper thin in s i le 

1/8"-3" thick 

c.-eotstr than 3" 

containing shrinkage cracks,frequently f i l led 
wilh fine sanr" usual ly more or less vertical 

pertaining io cohesive 30'" J mot ore subject to 
cfipre' ''<!e loss o' si-ength when remolded 

O ' " " ! ' : o f : remote layers of different 

Laminated composed of thm layers of varying color ond teiture 

Calcareot. containing appreciable quanities cf calcium 
carbnnotr 

•.Veil Graded having * iderorvjeingrain s i res and substantial 
omO'ints cf cH Bitefiwfajfe ?ar!:-ie si -es 

PoorlyGraded: predominately cf one grain s ^ e , or having a range 
of sizes w 'h some intermediate see missing 

Flocculated • pertaining fo cohesive soils that exhibit 
a loose knit or f lokey structure 

Slickensiied : having inclined planes of weakness thot 
are slick ond glossy in appearance 

DEGREE. Or SLICKENSIDED DEVELOPMENT 

Sightly S!ick»nsided: slickensides present ot intervals of 
1 - 2 ' ; soil does not eosily break 
along ihese planes 

Vcderale'y Stfctansided> 5}ick,«nsides spaced at intervals of 
I - 2 , soil brenks eosily olong these 
planes 

Eitremely Slickensded continuous ond interconnected slicken 
sides spaced ct intervals of 4 ' -12" ; 
soil break; along the slickensides 
into pieces 3 - 6 in size 

i"t»nse'y S:'Ckens<Jed - slickensides spoced ot intervals of 
less than 4 continuous in a l l 
d i rec t ions ; soil breaks down olong 
plcn»sinto nodules l / 4 " - 2 " i n sae 

• •,r-.*<i R U U •••f 



SUMMARY OF FIELO ACTIVITIES 

BLOCK 1*32 HIGH ISLAND 

GULF OF MEXICO 

TIME 
OATE FROM TO DESCRIPTION OF ACTIVITY 

1/11/77 06 00 lk: 00 Fugro crew travel from Houston, Texas to Morgan City, 
Louisiana. 

ik 00 2k: 00 Awaiting rigging up of mooring system on M/V 
LIVINGSTON by Tide Water Contractors. 

1/11/77 00 00 2k: 00 Rigging M/V LIVINGSTON and loading d r i l l i n g , sampl­
ing and testing equipment onto M/V LIVINGSTON. 

1/13/77 00 00 05: 30 Rigging up for d r i l l i n g , sampling and testing 
operat ions. 

05 30 06 00 Moving to Milchem dock to load d r i l l i n g mud. 
06 00 11: 00 Loading salt voter gel and weight. Delay due to 

crane breakdown. 
11 00 2k 00 Enroute to High Island Block k$2. 

1/14/77 00 00 10 30 Enroute to High Island Block kS2. 
10 30 14 00 Setting anchors. Final position 26 feet Northeast 

of specified location. 
14 00 ik 30 Preparing for d r i l l i n g and sampling operations and 

measuring water depth 092 f t . ) . 
ik 30 15 15 Lowering d r i l l pipe to seafloor. 
15 15 2̂  00 D r i l l i n g and sampling. 

1/15/77 00 00 Co 30 D r i l l i n g and sampling. Termination depth, 350 feet. 
06 30 OS' 00 Pu 1 1 ing d r i l l pipe. 
09 00 1 1 00 Picking up anchors and preparing for travel to next 

location. 

rucio cui'. INC. 
PI ATF 1 
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o 
4 8 " -

4 3 2 " -

8 4 0 ' 

r> » 
e c 
2 o 

P E N E T R A T I O N 
TYPICAL 
CURVE 

COORDINATES OF CURVE POINTS 
c a 

J O 
I N 

I N C H E S 

TYPICAL 
CURVE y. p. y 2 Pl *3 P 5 *4 P< 5 P B 

y. P . Pr P . 

° O 
m C 

4 8 I 0 0 4 8 . 0 0 . 0 
r 

I z 4 9 I I I 0 0 0 . 3 6 ? 9 1 . 2 0 1 5 0 3 . 6 0 2 1 6 1 8 . 0 3 0 0 4 8 . 0 3 0 0 

1 4 4 I I I 0 0 o. • 2 , 7 0 . 6 0 4 5 0 1 . 8 0 6 4 8 9 . 0 9 0 4 8 . C 9 0 0 

4 3 2 IV 0 0 v. 5 9 4 ) . 1 2 0 9 0 0 3 . 3 6 0 1 2 9 6 1 8 3 v ' ) 0 4 8 . 0 9 0 0 

4 3 3 I I 0 0 j . A 2 4 2 0 - 8 . 0 3 4 2 0 

8 4 0 I I 0 0 0 . 6 7 6 3 7 0 4fc . 0 6 8 7 0 i 

8 4 1 IV 0 0 0 . 2 9 1 5 8 4 0 . 9 6 2 4 0 0 2 . 8 8 3 4 5 6 * 1 4 . 4 0 2 4 0 0 4 8 0 c '4 0 0 

1 
i 

Serar. 

PENETRATION 

INTERBEDDED SOFT TO S T I F F CLAY 
AND DENSE SANDY S I L T 

MEDIUM DENSE TO DENSE 
SANDY S I L T 

S T I F F GRAY S I L T Y CLAY 

STRATIGRAPHY 
PILE DEFLECTION,y .INCHES 

BEST AVAILABLE COPY 

SOIL RESISTANCE-PILE DEFLECTION (p-y) DATA 
4 8 - IN. DIAMETER PILE 

BLOCX 4 9 2 . HIGH ISLAND AREA 



CUMULATIVE SKIN FRICTION (COMPRESSION), TONS 

1000 1500 2000 2500 3000 

CUMULATIVE SKIN FRICTION CURVE 
48- INCH OD PIPE PILE 

BLOCK 492 . HIGH ISLAND AREA BEST AVAILABLE COI 

F U G f t O G U I * . INC 
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A P P E N D I X A 

LABORATORY AND FIELD TESTS 

C O N T E N T S 

Page 

CLASSIFICATION TESTS 

M o i s t u r e and P l a s t i c i t y i 

Gra in S i z e A n a l y s i s i 

STRENGTH TESTS 

Miniature Vane \ \ 

Torvane i i i 

Uncon f ined C o m p r e s s i o n i i i 

T r i a x i a l C o m p r e s s i o n 

U n c o n s o l i d a t e d - U n d r a i n e d i v 

Conso l a t e d - U n d r a i n e d i v 

C o n s o l i d a t e d - D r a i n e d v 

M u l t i p l e - S t a g e v 

D i r e c t Shear 

C o n s o l i d a t e d - D r a i n e d v i 

C o n s o l i d a t e d - U n d r a i n e d v i i 

APPENDIX ILLUSTRATIONS 

I O R O 



i i 

t o g e t h e r w i t h t he s t r e n g t h t e s t s , p r o v i d e u s e f u l t o o l i n s e l e c t i o n o f s o i l 

s t r e n g t h (ang le o f f r i c t i o n , 0 , v a l u e ) f o r d e t e r m i n a t i o n o f p i l e c a p a c i t i e s . 

R e s u l t s o f these t e s t s a r e shown by g r a d a t i o n c u r v e s f o l l o w i n g t h e t e x t o f 

t h i s Appendix. 

STRENGTH TESTS 

M i n i a t u r e Vane 

Th is t e s t i s u s u a l l y p e r f o r m e d i n t h e f i e l d on a c o h e s i v e sample 

p r i o r t o I t s removal f r o m t h e s a m p l i n g t u b e . Any d i s t u r b e d s o i l i n t h e 

b o t t o m o f the tube i s r e m o v e d , and a sma l l 4 - b l a d e d vane i s i n s e r t e d i n t o 

f h e und i s tu rbed s o i l . T o r q u e i s a p p l i e d t o t h e vane t h r o u g h a c a l i b r a t e d 

c o i l s p r i n g a c t i v a t e d by an e l e c t r i c m o t o r , c a u s i n g i t t o r o t a r e s l o w l y 

u n t i l s o i l shear f a i l u r e o c c u r s . The u n d i s t u r b e d shea r s t r e n g t h o f t he 

samp le i s computed f r o m t h e o b s e r v e d a n g u l a r d i s p l a c e m e n t or the c a l i b r a t e d 

s p r i n g . A f t e r i n i t i a l o r u n d i s t u r b e d f a i l u r e , t h e vane i s r o t a t e d back t o 

z e r o and the t e s t r e p e a t e d t o d e f i n e t h e r e s i d u a l . The c o h e s i v e sample i s 

t h e n remolded and t e s t e d i n t h e same manner as t h e u n d i s t u r b e d samp le . Un­

d i s t u r b e d va lues a re shown by t h e s o l i d s y m b o l , r e s i d u a l v a l u e s by t h e h a l f -

open symbol and remo lded v a l u e s by the open symbol i n t h e s t r e n g t h g r a p h on 

t h e l o g , and a re t a b u l a t e d i n t h e summary o f t e s t r e s u l t s p r e s e n t e d i n t h i s 

A p p e n d i x . 

The m i n i a t u r e vane p r o v i d e s an a c c u r a t e d e t e r m i n a t i o n o f s o i l shea r 

s t r e n g t h f o r ve ry s o f t t o f i r m s o i l s . The shea r s t r e n g t h o f s o i l s i n t he 

s t i f f to very s t i f f c o n s i s t e n c y range i s more a c c u r a t e l y d e t e r m i n e d by the 

u n c o n f i n e d or t r i a x i a l c o n p r e s s i o n t e s t . The vane i s p a r t i c u l a r l y u s e f u l 

f o r t e s t s on s o f t t o v e r y s o f t s o i l s t h a t w i l l n o t f o r m an u n s u p p o r t e d 

c y l i n d e r f o r u n c o n f i i . e d t e s t s . 
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CLASSIFICATION TESTS 

M o i s t u r e and P l a s t i c i t y 

F i e l d c l a s s i f i e s J o n and u n i f o r m i t y o f s t r e n g t h was v e r i f i e d by 

n a t u r a l m o i s t u r e c o n t e n t , and l i q u i d and p l a s t i c l i m i t t e s t s p e r f o r m e d 

i n accordance w i t h ASTM P r o c e d u r e s D2216-66 and 0 ^ 2 4 - 6 5 , r e s p e c t i v e l y . 

The l i q u i d l i m i t r e p r e s e n t s t h e m o i s t u r e c o n t e n t o f t h e s o i l a t t h e t i m e 

o f d e p o s i t i o n when t h e s o i l i s i n e s s e n t i a l l y a l i q u i d c o n d i t i o n . The 

p l a s t i c l i m i t d e f i n e s t h e m o i s t u r e c o n t e n t a t w h i c h the s o i l behaves as 

s e m i - s o l i d ; s o i l i s p l a s t i c a t m o i s t u r e c o n t e n t s between t h e l i q u i d and 

p l a s t i c l i m i t s . Recen t s e d i m e n t s e x h i b i t m o i s t u r e c o n s e n t s equa l t o o r 

g r e a t e r than the l i q u i d l i m i t and p r e c o n s o l i d a t e d s o i l s w i l l have m o i s ­

t u r e con ten t s a p p r o a c h i n g t h e p l a s t i c l i m i t . The r e l a t i v e p o s i t i o n o f 

n a t u r a l m o i s t u r e c o n t e n t w i t h r e s p e c t t o t h e s e l i m i t s i s thus i n d i c a t i v e 

o f g e o l o g i c h i s t o r y , - a n d , s o i l s t r e n g t h and compress i b i 1 i Ly c h a r a c t e r i s ­

t i c s . These d a t a p r o v i d e t h e s o i l s e n g i n e e r w i t h a q u a l i t a t i v e " f e e l " 

f o r the s o i l t ype and t h e d e p o s i t i o n a l p r o c e s s . T h u s , i n d i r e c t l y , t h e s e 

d a t a p r o v i d e a u s e f u l t o o l i n t h e s o i l s i n v e s t i g a t i o n . 

Resu l t s o f t h e m o i s t u r e and p l a s t i c i t y t e s t s a r e p l o t t e d as a 

f u n c t i o n o f dep th b e l o w t h e m u d l i n e on t h e l o g , p r e s e n t e d i n t h e ma in 

body o f i l l u s t r a t i o n s and a r e t a b u l a t e d i n t h e summary o f t e s t r e s u l t s 

i n t h i s Append ix . 

G r a i n Size A n a l y s i s 

Gra in s i z e a n a l y s e s we re p e r f o r m e d on r e p r e s e n t a t i v e samples o f 

t h e g r a n u l a r s o i l s i n a c c o r d a n c e w i t h ASTM P r o c e d u r e D^22-63. These d a t a , 
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Shear s t r e n g t h o f c o h e s i v e samples was a l s o d e t e r m i n e d i n t h e f i e l d 

u s i n g a smal l hand d e v i c e known as a T o r v a n e . T h i s d e v i c e c o n s i s t s o f a 

me ta l d i s k w i t h t h i n r a d i a l vanes p r o j e c t i n g f r o n i one f a c e and a t o r s i o n a l 

s p r i n g a t t a c h e d t o t h e o t h e r f a c e . T h i s d i s k i s p r e s s e d a g a i n s t t h e f l a t 

s u r f a c e o f an u n d i s t u r b e d spec imen u n t i l t h e vane i s f u l l y embedded. The 

d i s k Is then r o t a t e d u n t i l t h e s o i l e n c l o s e d w i t h i n t h e vanes i s s h e a r e d 

f r o m the sample . The t o r s i o n a l s p r i n g i s c a l i b r a t e d t o i n d i c a t e d i r e c t l y 

t h e shear s t r e n g t h o f t h e s o i l . Shear s t r e n g t h s d e t e r m i n e d by T o r v a n e 

t e s t s are p l o t t e d on t h e b o r i n g l o g , and a r e a l s o p r e s e n t e d i n t h i s 

Append ix . 

Unconf ined Compress ion 

In an u n c o n f ' n e d c o m p r e s s i o n t e s t , a c y l i n d r i c a l s o i l spec imen i s 

loaded a x i a l I y t o f a i l u r e a t a c o n s t a n t r a t e o f s t r a i n . A x i a l l o a d i s 

measured by a c a l i b r a t e d p r o v i n g r i n g , and samp le d e f o r m a t i o n i s measured 

by a d i a l i n d i c a t o r . C o h e s i v e shear s t r e n g t h i s computed as o n e - h a l f o f 

t he observed c o m p r e s s i v e s t r e n g t h o f t h e s p e c i m e n . Shear s t r e n g t h s d e ­

te rm ined f rom the u n c o n f i n e d c o m p r e s s i o n t e s t s a r e p l o t t e d on t h e l o g , 

and are p resen ted w i t h o t h e r t e s t d a t a i n t h i s A p p e n d i x . 

Th is t e s t i s t h e s i m p l e s t and q u i c k e s t l a b o r a t o r y method ccimmonly 

used t o measure t h e s h e a r s t r e n g t h o f a c o h e s i v e s o i l . T h i s t e s t '.s b e ­

l i e v e d t o more c l o s e l y r e p r e s e n t t he i n - s i t u s t r e n g t h f o r f i r m t o s t i f f 

c l a y s as compared t o r e s u l t s o f m i n i a t u r e vane t e s t s i n t he same s t r e n g t h 

range . Th is d i f f e r e n c e i s pe rhaps r e l a t e d t o t h e r e l a t i v e l y h i g h e r s t i a i n 
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r a t e i n the vane test and pos s ib ly the e f f e c t of confinement i n the sample 

t ube . 

T r i a x i a l Compression 

Unconsol idated-Undrained. In t h i s t e s t , commonly designated as 

the q u i c k or "Q" t e s t , the s o i l specimen is enclosed i n a t h i n rubber 

membrane and is subjected t o a c o n f i n i n g pressure approximately equal t o 

the overburden pressure at sample depth. The specimen i s then loaded 

a x i a l l y to f a i l u r e at a constant ra te o f s t r a i n w i t h o u t a l l o w i n g any 

dra inage from the sample. Shear s t rengths obtained by t h i s procedure are 

p l o t t e d on the boring l o g , and are a l so tabulated on the summary o f t e s t 

r e s u l t s presented in t h i s Appendix. 

This test provides an a l t e r n a t e to the unconfined compression tes t 

f o r v e r y s o f t to s o f t s o i l s t h a t w i l l not form an unsupported c y l i n d e r i n 

the unconfined t es t . The a p p l i c a t i o n o f l a t e r a l pressure together w i t h • 

enc losure in a rubber membrane permits tests on samples tha t w o j l d be un­

s a t i s f a c t o r y for unconfined t e s t s . The resu l t s o f the t e s t provides add­

i t i o n a l data fo r evaluat ion o f i n - s i t u shear s t r eng th and s t r a i n data f o r 

l a t e r a l s o i l res i s tance-p i le d e f l e c t i o n ip -y) curves . 

Consol idated-Undrained. This t e s t , r e f e r r e d to as a "Qu" t e s t , 

was a l s o performed on r ep re sen t a t i ve samples on the cohesive s tata to 

d e f i n e i n - s i t u strength and s t r e s s - s t r a i n c h a r a c t e r i s t i c s . S t r e s s - s t r a i n 

data determined from t h i s type o f t es t is bel ieved to represent the most 

accura te determination o f i n - s i t u s t r e s s - s t r a i n behavior and is used f o r 

development of p-y values. In t h i s t e s t , the undis turbed specimen is en-
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c l o s e d i n a rubber membrane and s u b j e c t e d t o a l a t e r a l c o n f i n i n g p r e s ­

s u r e equal t o o v e r b u r d e n p r e s s u r e a t t h e sample d e p t h . The spec imen i s 

p e r m i t t e d t o d r a i n o r r e a c h an e q u i l i b r i u m vo lume c o n d i t i o n t h e n s u b ­

j e c t e d t o a x i a l l o a d i n g w i t h o u t f u r t h e r change i n m o i s t u r e c o n t e n t . S o i l 

s h e a r s t r e n g t h , d e f i n e d as t h e u l t i m a t e c o m p r e s s i v e l o a d , d i v i d e d by t w o , 

I s shown in the s t r e n g t h g r a p h (marked " c u " ) on t h e l o g , and t a b u l a t e d i n 

t h e summary o f t e s t r e s u l t s p r e s e n t e d i n t h i s A p p e n d i x . S t r e s s - s t r a i n 

v a l u e s f o r the conso l i d a t e d - u n d r a i n e d t r i a x i a l t e s t s a r e p r e s e n t e d g r a p h ­

i c a l l y f o l l o w i n g t h e t e x t o f t h i s A p p e n d i x . 

Consol i d a t e d - O r a i n e d . T h i s t r i a x i a l t e s t d e s i g n a t e d as t h e s l o w 

o r " S " t e s t i s n o r m a l l y p e r f o r m e d on r e p r e s e n t a t i v e samples o f c o h e s i o n ­

l e s s s t r a t a . The s o i l s p e c i m e n i s p l a c e d i n a r u b b e r membrane and c o n ­

s o l i d a t e d a t the compu ted v a l u e o f o v e r b u r d e n p r e s s u r e ; sample d r a i n a g e 

o r volume change i s p e r m i t t e d under t h i s l a t e r a l p r e s s u r e . A x i a l l o a d i n g 

i s then a p p l i e d a t a s u f f i c i e n t l y s low r a t e t o p e r m i t sample d r a i n a g e d u r ­

i n g the s h e a r i n g p h a s e . Fo r two o r more spec imens s u b j e c t e d t o d i f f e r e n t 

v a l u e s o f c o n f i n i n g p r e s s u r e , a p l o t o f t h e r e s u l t s i n a c c o r d a n c e w i t h 

t h e Mohr c r i t e r i o n o f s h e a r i n g f a i l u r e w i l l d e f i n e t h e a n g l e o f f r i c t i o n , 

0 , o r s t r e n g t h i n c r e a s e w i t h p r e s s u r e , a n d , c o h e s i o n , c , s t r e n g t h a t z e r o 

l a t e r a l p r e s s u r e . The r e s u l t s a r e shown g r a p h i c a l l y f o l l o w i n g t h e t e x t 

o f t h i s Append ix . 

Mul t i p l e - S t a g e . M u l t i p l e - s t a g e t r i a x i a l t e s t s a r e n o r m a l l y p e r ­

f o r m e d by the c o n s o l i d a t e d - u n d r a i n e d o r c o n s o l i d a t e d - d r a i n e d p r o c e d u r e 

o n r e p r e s e n t a t i v e p o r t i o n s o f c o h e s i o n l e s s s t r a t a . I n t h i s t e s t , t h e 

s o i l specimen i s p l a c e d i n a r u b b e r membrane and t h e s i n g l e spec imen s u b -

- j u a n o 

V- . . . . . . . . . 
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jected to three di f f e r e n t values of lateral confining pressure. Generally, 

lateral pressures correspond to one-half, one, and one and one-half the 

computed overburden pressure. Axial loading is applied to a point of in­

cipient failure and then reduced to zero prior to an increase in lateral 

0, or angle of shear, s the cohesion, c, strength at zero lateral pres­

sure are then defined by a plot of the test results in accordance with the 

Mohr criterion of shearing f a i l u r e . The results are shown graphically 

following the text of this Appendix. 

Direct Shear 

Consolidated-Drained. In the direct shear test, a cylindrical soil 

sample is enclosed in a metal ring, divided horizontally into two sections 

and a vertical (normal) load is applied at the top of the specimen. The 

consolidated-drained test is performed by allowing the sample to consoli­

date under the normal stress and then shearing the sample by applying a 

horizontal force, thus creating relative movement between the upper and 

lower halves of the sample. The sample is sheared at a constant rate of 

strain which is slow enough to allow complete dissipation of pcre pressure 

during the shearing process. Since the normal and shear stresses can be 

measured directly, the f a i l u r e envelope can be obtained by performing sev­

eral tests at di f f e r e n t levels of normal stress on specimens of the same 

soi l . Once the envelope is developed, the effective shear strength para­

meters, 0' and c' can be determined. 

pressure. The incr*- .trength as a function of confining pressure, 
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Consol idated-Undra ined . This type o f d i r e c t shear tes t is per­

formed on samples o f cohesive s o i l . The sample is consolidated unde 

norma! stress equal t o the e f f e c t i v e overburden pressure at the sample 

dep th . At the end o f c o n s o l i d a t i o n , the sample is sheared at a constant 

r a p i d rate to prevent drainage (volume change) dur ing the shearing pro­

cess. The consol ida ted-undra ined shear s t r e n g t h , c u , is def ined as the 

maximum shear s t ress corresponding to a normal s t ress equal to the e f f e c 

t i v e overburden pressure . 
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SUMMARY OF TEST RESULTS 
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LABORATORY AND FIELD TESTS 

ILLUSTRATIONS 

Plate 

Sur.nary o f T e s t R e s u l t s A - l 

S t r e s s - S t r a i n C u r v e s A -2 and A -3 

T r i a x i a l Tes t R e s u l t s A-4 t h r u A - 6 

D i r e c t Shear T e s t R e s u l t s A -7 t h r u A -9 

Gra in S ize D i s t r i b u t i o n Curves A - 1 0 t h r u A - l l 
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CURVE 
NO. 

SAMPLE 
NO. 

10 

22 

DEPTH, 
FT 

2 8 ' 

9 8 . 5 ' 

STRAIN, PERCENT 

CONFINING 
PRESSURE,TSF 

15 

MATERIAL 

13 

0.40 

1.69 

STIFF GRAY CLAYEY SILT WITH CLAY 
SEAMS. FINE SAND PARTINGS AND 
POCKETS AND SHELL FRAGMENTS 

VERY STIFF GRAY SILTY CLAY 

STRESS-STRAIN CURVES 
TRIAXIAL COMPRESSION TEST 

CONSOLIDATED-UNDRAINED grjfJJ MAILABLE C O I ' 

12 
» U G l O G U I * I N C . 

PLATE A-3 
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GRAVEL SANO SILT OR CLAY 
Coarse Fine Coarse | Medium Fine 

SILT OR CLAY 

U.S. STANDARD SIEVE OPENINGS 
IN INCHES US STANDARO S'EVE NUMBERS 

ICO 

9 0 

; 80 

i 7 0 

; 6 0 

j 50 

• 4 0 

\ 30 

i 

• 20 

10 

0 

_J 

10 I 01 
GRAIN SIZE IN MILLIMETcR 

GRAIN SIZE CURVE 

0.01 

UNIT DRY WEIGHT^ 100 
WATER CONTENT: IN IT IAL 23X 

BORING NO: 1 
SAMPLE NO' 13 
DEPTH,FT• 38 
DESCRIPTION : GRAY S ILTY FINE SAND 

WITH SHELL FRAGMENTS 
SAMPLE TYPE: • U N D I S T U R B E D ANGLE OF SHEAR, tf : 

E] REMOLDED COHESION,c: 0 . 1 5 

3 9 ° 
TSF 

0 

10 

20 |E 
(2 

30 | 

40 m 

or 
cu 

50 £ 
<t 

60 8 

70 fi 
o 
cc 

80 ^ 

90 

OOOI 
ICO 

PCF 

NORMAL STRESS,TSF 

TRIAXIAL TEST RESULTS 
CONSOLIDATED-DRAINED MULTI-STAGE 

BEST AVAILABLE COPY 

r U C I O C U I F . I N C . 



GRAVEL 
Coorse | Rng 

SANO 
Coarse! Medium _| Fine 

SILT OR CLAY 

I 0 0 r 

9 0 

t- 80 
I 
o 
UJ 7 0 

OS S T A N D A R D ^ OPEN.NOS u s , ^ NUMBtRS 

3 / 8 ' / 4 4 6 B 10 14 g W S Q * a 30 70 -00 140 200 3 2 I ft I < 

60 

50 

no 

S 30 
or 
UJ 
a- 20 

10 

l . j j 
> O.I 

GRAIN SIZE IN MILLIMETER 

GRAIN SIZE CURVE 

O.OI 
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10 

20 

30 

40 

50 | 

60 8 

70 g 
o 
rr 

80 w 

90 

OOOI 
100 

BORING NO 
SAMPLE NO 
DEPTH,FT 
DESCRIPTION 

1 
17 
5 4 . 5 
GPAY S ILTY SAlNO 

UNIT DRY WEIGHT: 99 
WATER CONTENT: IN IT IAL 33 X 

WITH SHELL FRAGMErfrS 
SAMPLE TYPE • UNDISTURBED 

D3 HEMOLDED 

ANGLE OF SHEAR, 41° 
COHESION, c: 0 . 2 0 TSF 

PCF 

NORMAL STRESS,TSF 

TRIAXIAL TEST RESULTS 
CONSOLIDATED-DRAINED MULTI-STAGE 

BEST AVAILABLE COP 

F U G I O GUIF . INC. 

PLATE A-5 



GRAVEL 
Coarse | Fine 

SAND 
Coarse | Medium | Fine 

SILT OR CLAY 

U S STANDARD S.EvE OPENINGS 
IN INCHES US STANCARD SIEVE NUM9ERS 

IOO 

90 

i— 8 0 
x 
o 

LTJ 7 0 

5 6 0 
£ 5 0 
z 

" • 4 0 
i— 

§ 30 
r r 
LD 

a- 2 0 

10 

o 10 I 01 
GRAIN SIZE IN M I LL I METER 

GRAIN SIZE CURVE 

OOI 

- 1 1 jl 1 T n i T I .M 1 T| 1 I i 1 

1 1 J 
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10 

20 £ 
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40 ™ 
50 «? 

60 8 

70 5 
( J 
r r 

8 0 W 

90 

OOOI 
100 

15 

10 

BORING NO 1 

S A M P L E NO: A3 

O E P T H , F T : 3 0 8 . 5 

O E S C R I P T I O N : GRAY F I N E SAND W I T H 

SHELL FRAGMENTS 
S A M P L E T Y P E • U N D I S T U R B E D 

H R E M O L D E D 

U N I T DRY W E I G H T 9 7 

W A T E R C O N T E N T : I N I T I A L 2 3 X 

A N G L E OF S H E A R , 0 : 3 5 

C O H E S I O N , c : 0 . 7 0 TSF 

P C F 

NORMAL STRESS,TSF 

TR.AX.AL TEST RESULTS AVAILABLE COPY 
CONSOLIDATED-DRAINED MULTI-STAGE 

F U C R O C U I F . INC 

I 



GRAVEL SAND 

Coarse Fine Coarse | Medium | Fine 
SILT OR CLAY 

U S STANDARD SIEVE OPENINGS 
IN INCHES US STANOARO SIEVE NUMBERS 

IOO 

9 0 

80 

UJ 70 

c o 6 0 

£5 so 

40 

o 30 
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UJ 

a- 20 
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GRAIN SIZE IN MILLIMETER 

GRAIN SJ-ZE CURVE 

O.OI 
100 

OOOI 

BORING NO 
SAMPLE NO: 
OEPTH,FT: 
DESCRIPTION 

1 
1 3 
38 

UNIT DRY WEIGHT 1 06 
WATER CONTENT IN IT IAL 17X 

PC F 

GRAY SILTY FINE SAND 
WITH SHELL FRAGMENTS 

SAMPLE TYPE: DUNDISTURBED ANGLE OF SHEAR, t 3 9 ' 
• REMOLDED COHESION,c: 0 . 0 1 TSF 

3 9 ° 

D.RECT™HE"Rr"ESTTRFESULTdBEST AVAILABLE COPY 
CONSOLIDATED-DRAINED MULTI-SPECIMEN 

F U G t O G U I * . INC. 
r* t A T C - -

matmm 



i 1 GRAVEL SAND SILT OR CLAY 
Coarse Fine Coarsej Medium Fine 

SILT OR CLAY 

U S STANDARD SIEVE OPENINGS 
IN INCHES US STANDARD SIEVE NUMBERS 
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i—r 

10 I 01 
GRAIN SIZE IN MILLIMETER 

GRAIN SIZE CURVE 

OOI 

10 

NORMAL STRESS,TSF 

DIRECT SHEAR TEST RESULT 
CONSOLIDATED-DRAINED MULTI-SPE 
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OOOI 

BORING NO: 1 UNIT DRY WEIGHT 101 PCF 

SAMPLE NO: 43 WATER CONTENT: IN1TIAL12X 
DEPTH,FT 3 0 8 . 5 
D E S C R I P T I O N : G R A Y F 'NE SAND WITH 

SHELL FRAGMENTS 
SAMPLE TYPE: DUNDISTURBED ANGLE OF SHEAR, tf • 32 

SREMOLDED COHESION,C 0 . 2 5 

32° 

• 

12 

m§& AVAILABLE COPY 
F U G R O G U I F , INC. 
C o - u ' i . - o E«0'*»«»« »"d G ^ o l o o " 1 ! Dl A T F A-P. 



GRAVEL 
Coarse Rne 

SAND 
Coarse Medium - ine 

SILT OR CLAY 

IOO 
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i— 80 
x 
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UJ 7 0 

£ 6 0 
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SAMPLE N 0 : 4 5 WATER CONTENT : IN IT IAL 1 S% 
DEPTH, FT : 3 2 9 
DESCRIPTION: GRAY F INE SAND 

SAMPLE TYPE: DUNDISTURBED ANGLE OF SHEAR, i • 31° 
SREMOLDED COHESION,c 0 . 0 

m 

8 

NORMAL STRESS,TSF 

b IKECT SHEAR TEST RESULTS 

to 12 

BEST 
•°NSOL I DATED-DRAI NED M U L T I - SPEC lr-

MAILABLE COI Y 

J U G I O G U I * . I N C 



GRAvEL SAND 
SILT OR CLAY 

Coarse Fine Coarse | Medium Fine 
SILT OR CLAY 

U S . STANOARD SIEVE OPENINGS 
IN INCHES 

IOO 

90 

8 0 
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GJ 7 0 

£ 5 0 
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" 4 0 
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UJ 
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GRAIN SIZE IN MILLIMETERS 
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9 . 5 GRAY S I L T Y F I N E SAND 

4 0 . 5 GRAY SANDY S I L T 

4 8 . 5 GRAY S A I N D Y S I L T 

GRAVEL SAND 

Coors t Fine Coarse | Medium Fine 
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C U R V E NO. 
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SAMPLE NO. 
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I 0 1 O.OI 
GRAIN SIZE IN M I L L I M E T E R S 

D E P T H M A T F R I A I 
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6 9 . 0 GRAY C L A Y E Y * 

2 8 9 . 0 GRAY SANDY S I L T 
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GRAVEL S A N 0 1 SILT Crt CLAY 
Coarse Fine Coarse | Medium 1 Fine [ 

\OOr, 
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CliRVF NO. 
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SAMPLE NOi 
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44 

I 01 0 01 
GRAIN SIZE IN MILLIMETERS 

DEPTH MATERIA! 

2 9 9 . 0 GRAY FINE SANO WITH SHELL FRAGMENTS 
3 1 8 . 5 GRAY FINE SAND 

100 
OOOI 

GRAVEL SAND 
Coarse Fine Coarse | Medium Fine 

SILT OR CLAY 

IN INCHES U S STANOARD SIEVE NUMBERS 
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GRAIN SIZE DISTRIBUTION CURVES 
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METHOD FOR PREDICTING PILE CAPACITIES 

P r e d e t e r m i n a t i o n o f t h e u l t i m a t e a x i a l c a p a c i t y o f p i l e s i s d e f i n e d 

u s i n g the s t a t i c method o r a n a l y s i s . I n t h i s m e t h o d , t h e u l t i m a t e com­

p r e s s i v e c a p a c i t y , Q, f o r a g i v e n p e n e t r a t i o n i s t a k e n as t h e sum o f t he 

s k i n f r i c t i o n a l c a p a c i t y , Q. s > and the end b e a r i n g c a p a c i t y , Q^, so t h a t 

Q = Qs •< % - fA s * q A p 

where Â  and Â  represent, respectively, the embedded pile surface area 

and the pile t i p area; f and q represent, respectively, the unit skin f r i c ­

tion and the unit end bearing. When computing ultimate tensile capacity, 

the second term of t n i . equation is neglected. 

Cohes i ve Soi Is 

In c o h e s i v e s o i l s , t h e f r i c t i o n a l c a p a c i t y , Q_s, o f a p i l e a t a p a r ­

t i c u l a r p e n e t r a t i o n i s a f u n c t i o n o f b o t h e f f e c t i v e v e r t i c a l s t r e s s and u n ­

d r a i n e d shear s t r e n g t h , e x p r e s s e d as 

Q - A (5m • 2c ) 
s m m s 

where : A = d i m e n s i o n l e s s c o e f f i c i e n t ( f u n c t i o n o f p i l e p e n e t r a t i o n ) 

5 » mean e f f e c t i v e v e r t i c a l s t r e s s be tween the g round s u r f a « . ° 
m . . . . 

and t h e p i l e t i p 

• mean u n d r a i n e d c o h e s i v e shea r s t r e n g t h a l o n g the p i l e l e n g t h 

A s = s u r f a c e a r e d o f t he p i l e . 

The va lues o f c and 5 f o r v a . ; o u s p e n e t r a t i o n s i n t h e c l a y s t r a t a a r e m m ' 

computed f rom t h e i n - s i t u s t r e n g t h and t h e submerged u n i t w e i g h t v a l u e s ; 



i i 

values of X are obtained from Fig. 1 of the paper presenting this pro-

CD 
cedure. 

Un i t enc b e a r i n g I n c l a y i s e s t i m a t e d u s i n g t h e e x p r e s s i o n 

q « c N ' c 

w h e r e : c • u n d r a i n e d c o n e s i v e shear s t r e n g t h 

N' • a d i m e n s i o n l e s s b e a r i n g c a p a c i t y f a c t o r ( N ' c » f o r 
deep f o o t i n g s ) . 

G r a n u l a r Soi Is 

The f r i c t i o n a l c a p a c i t y c o n t r i b u t i o n d e v e l o p e d i n g r a n u l a r s o i l s 

a r e determined u s i n g t h e f o l l o w i n g i q- _ : i o n 

f - Ko t a n 6 
v 

where: K - coefficient of lateral earth pressure 

5 • effective vertical stress 
v 
6 = angle of f r i c t i o n between foundation soil and steel p i l e . 

The value of K is taken as 0-7 for --.ompress i ve loads and 0.5 for tensile 

loads. Effective v e r t i c a l stress is computed from the submerged unit 

weight values. 

(1) Vijayvergiya, V.N. jnd Focht, J.A., Jr., "A New Way to Predict the 
Capacity of Piles in Clay", Proceedinqs, Fourth Annual 0f fshore Tech 
nciog Conference, 1972, Vol. 2, pp. 865-87i». 

ORO 
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Un i t end b e a r i n g , q , f o r p i l e s i n s t a l l e d i n g r a n u l a r s o i l s i s 

computed us ing the f o l l o w ' - . g e q u a t i o n 

q = o N 1 

H v q 

wh re: 5 * effective vertical stress v 

N' = a dimensionless bearing capacity factor which is a fur 
tion of 0, the angle of internal f r i c t i o n of tne soil-

The computed values of f and q are not allowed to exceed certain values ^ 

given in the table below: 

f q 
max N' 

—3. 
max 

Soi 1 Typ. 0 6 ksf 
N' 
—3. 

ksf 

Clean Sand 35° 30' 2.0 ko 200 

SiIty Sand 30* 25° 1.7 20 100 

Sdndy Si It 25* 20' 1.4 12 60 

S i l t 20° 15' 1.0 8 

(2) "Planning, Designing and Constructing Fixed Offshore Platforms", 
A Recommended Practice by American Petroleum Institute, API RP 2A, 
October, 1969-
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A. H. G L E N N AND ASSOCIATES 

N E W O R L C A N 5 L A X E F R O N T A I R P O R T • P H O N E S 0 4 - 2 4 1 - 2 2 2 2 • T E L E X 5 n - 7 - V « 5 • T W X 5 D 4 - B 2 2 - 6 3 3 S 

M A I L I N G A D D R E S S : P. O. B O X Z S 3 3 7 . N E W O R L E A N S . L O U I S I A N A 7 0 1 2 S . U .S .A . 

C A B L E A D D R E S S : G L E N N , N E W O R L E A N S 

January 2 4 , 1977 

M r . J . P. Morgan 
Hemisphere Corpo ra t i on 
I 1211 Kary Freeway 
Hous ton , Texas 77079 

Dear Mr, Morgan: 

The at tached Tab les I th rough 4 sucmarize resu I rs o f a n a l y s i s o f 
100 year and 25 yea r h u r r i c a n e season s t o r n w i n d , t i d e , wave , and 
c u r r e n t cond i t i ons a t t h e 192 f o o t Mean Low Woter depth l o c a t i o n i n 
H igh Is land Block A492, o f f s h o r e Texas. I t i s suggested t h a t l a r g e 
deck members c l e a r t h e c a l c u l a t e d c r e s t e l e v a t i o n o f t h e 100 y e a r 
h u r r i c a n e season wave by a f l eas t \0% o f t he wave h e i g h t ( 6 . 0 f t . 
i n t h i s case) . T h i s i s t o a l l o w f o r wave runup , e t c . 

Yours very t r u l y . 

A. H. GLENN 
C e r t i f i e d C o n s u l t i n g M e t e o r o l o j j i s 
Reg is te red P r o f e s s i o n a l Eng inee r $889) 

AHG/ f fg 



A . H . G L E N N AND A S S O C I A T E S 

Page No 

TABLE I : 100 YEAR HURRICANE SEASON STORM WINO, T IDE, 
AND WAVE CHARACTERISTICS: HIGH ISLANO BLOCK 
A492 : 192 FOOT MEAN LOW WATER DEPTH: OFFSHORE 
TEXAS 

Chari- Depth (Mean Low Water Dep th ) 192.0 F t . 

H i g h e s t As t ronomica l T ide 2 . 5 F t . 

S torm T i d e 3 . 3 F t . 

T o t a l T i d e 5 . 8 F t . 

5 t i I I W a t e r D e p t h 197.8 F t . 

Heigh • Of Maximum Wave 5 5 . 8 F t . 

P e r i o d Of Maximum Wave 16.0 Sec. 

C r e s t E l e v a t i o n of Maximum Wave 
Above S t i l l V/ater Level 3 2 . 9 F t . 

C r e s t E l e v a t i o n Of Maximum Wave 
Above C h a r t Datum 3 8 . 7 F t . 

C r e s t E l e v a t i o n of Maximum Wave 
Above Bot tom 230 .7 F t . 

Leng th Of Maximum Wave 1110.3 F t . 

i Hour Wind 131 Mph 

0 . 5 Hour Wind 138 Mph 

5 M i n u t e Wind 152 Mph 

I M i n u t e Wind |66 Mph 

Maximum Instantaneous Gust 200 Mph 



*~ ; 

Pe?* No. 

A . H . G L E N N A N D A S S O C I A T E S 

3T 

TABLE 2 : 100 YEAR HURRICANE SEASON COMBINED WIND 
DRIFT, DENSITY, ANO TIDAL CURRENT VERSUS 
PERCENT OF DEPTH: HIGH ISLAND BLOCK A492: 
192 FOOT MEAN LOW WATER DEPTH: OFFSHORE 
TEXAS 

Percen t Of Dapth Cu r ren t Speed ( F t / S e c ) 

r 

055 3 . 3 

io: 3 .0 

2 . 8 

?>K i 2 . 6 

A0% 2 . 4 

50% 2 . 2 

60% 2 . 0 

10% 1.8 

o0% 1.5 

90% 1. 1 

\00% 0 . 4 

n 

I 



A . H . G L E N N A N D A S S O C I A T E S 

P<ige No. 

TABLE 3 : 25 YEAR HURRICANE SEASON STORM WIND, T IDE, 
AND WAVE CHARACTERISTICS: HIGH ISLAND BLOCK 
A492: i92 FOOT MEAN LOW WATER DEPTH: OFFSHORE 
TEXAS 

C h a r t Depth (Mean Low Water Depth) 192.0 F t . 

H i g h e s t Ast ronomical T i d e 2 .5 F t . 

S tom i T i de 2 . 0 F t . 

T o t a l T ide 4 .5 F t . 

S i i I I Water Depth 196.5 F t . 

H e i g h t Of Maximum Wave 4 7 . 6 F t . 

P e r i o d Of Maximum Wave 14.0 Sec. 

C r e s t E leva t i on of Maximum Wave 
Above S t i l l Water Level 2 6 . 8 F t . 

C r e s t E l e v - . ion Of Maximum Wave 
Above Chart Datum 3 1 . 3 F t . 

C r e s t E leva t i on o f Maximum Wave 
Above Bottom 223 .3 F t . 

Length Of Maximum Wave 910.9 F t . 

I Hour Wind 108 Mph 

0 . 5 Hour Wind |13 Mph 

5 M inu te Wind 125 Mph 

I M i n u t e Wind 135 Mph 

Maximum Instantaneous Gust 164 Mph 



A. H. GLENN AND ASSOCIATES 

Page No. 

TABLE 4: 25 YEAR HURRICANE SfASON COMBINED WIND 
DRIFT, DENSITY, AND TILAL CURRENT VERSUS 
PERCENT OF DEPTH: HIGH ISLAND BLOCK A492: 
192 FOOT MEAN LOW WATER DEPTH: OFFSHORE 
TEXAS 

Percent Of Depth Current Speed (Ft/Sec) 

0% 2.6 

ICS 2.4 

20$ 2.3 

30.S 2.1 

40? 1.9 

502 1.8 

60% 1.6 

10% 1.5 

802 1.3 

90? 1.0 

100^ 0.4 



Exhibit I I I 

D r i l l i n g Rig Description 
Loffland Bros. Rig No. 79 
High Islcnd Block No. 492 





EXHIBIT I I I 

EOUIPMENT INVENTORY 
• RIG Vy 

DRAWWORKJ : 

DRAWWORKS DRIVE: 

DRAWWORK5 BRAKE: 

DERRICK: 

SUBSTRUCTURE: 

CROWN: 

TRAVELING BLOCK: 

HOOK: 

SWIVEL: 

ELEVATOR LINKS: 

KELLY SPINNER: 

Midco 1220 - 2000 input horsepower 
dramvorks, complete w i t h sandreel, 
r o t a r y c o u n t e r s h a f t , e l e c t r i c input 
d r i v e assembly, crown-o-watic and coasts, 
sandline guide. 

Drawworks d r i v e assembly w i t h 2 
Westinghouse DC motors. 

Model 7838 Elmagco brake. 

De r r i c k s , Inc. Dynamic Derrick 30' x 30' 
x 147' standard, 1,000,000 GNC b o l t e d 
d e r r i c k w i t h a 150 MPH wind load capacit 
w i t h 15,000' of 4-1/2" OD d r i l l p i p t 
racked. Equipped w i t h an adjustable 
stabbing board. 

24' high by 30* base, welded sub­
s t r u c t u r e w i t h a casing capacity of 
1,000,000* and a setback capacity o f 
750,000*. Substructure complete 
w i t h c a n t i l e v e r s and platforms to_ 
accommodate drawworks, logging u n i t , 
choke manifold, shale shaker, desander, 
d e s i l t e r , degasser; sandtrap, BOP 
cl o s i n g u n i t , brake c o o l i n g and a i r 
volume tank. Rig f l o o r area enclosed 
w i t h wind walls and sheds to cover 
drawworks, choke manifold and logging 
c a n t i l e v e r . Drip pans and drains under 
the draw rks and r o t a r y . 

525 Ton crown block w i t h 7 - 60" 
sheaves grooved r o r 1-1/2" w i r e l i n e . 

525 Ton w i t h 6 - 60" sheaves grooved 
f o r 1-1/2" w i r e l i n e . 

500 Ton w i t h automatic p o s i t i o n e r . 

500 Ton. 

2-3/4" x 152" 550 ton capacity. 

Varco heavy-duty power sub w i t h 
r i g h t and l e f t r o t a t i o n . 

KELLY VALVES: 2 - 5,000 PSI W.P. lower k e l l y valves. 
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KELLY COCKS: 1 -. 10 , 000 PSI upper k e l l y yalve 

KELLY: 

KELLY BUSHING § DRIVE 

ROTARY: 

ROTAPY- DRIVE UNIT: 

SPINNING WRENCH: 

MOUSEHOLE TONGS: 

RECORDING EQUIPMENT: 

AUTOMATIC SLIPS: 

AIR HOISTS: 

STANDPIPES: 

INDICATING DRILLING 
INSTRUMENTS: 

DRILLERS CONSOLE: 

BRAKE COOLING: 

5-1/4" Hexagonal Range 2 k e l l y . 

Varco hinged p i n drive master 
bushing w i t h a r o l l e r k e l l y bushing 
f o r a 37-1/2 r o t a r y t a b l e . 

37-1/2 w i t h a r o t a t i n g load capacity 
of 434 tons and a dead load capacity 
of 700 tons. 

"Westinghouse DC motor d r i v i n g i n t o 
a two speed gear box, complete 
w i t h a i r back brake and emergency 
sprocket f o r draworks d r i v e . 

Varco a i r - o p e r a t e d d r i l l pipe s p i n n i n 
wrench. 

Automatic mousehole tongs. 

Recording P i t Volume T o t a l i z e r and 
Mud Flow Rate Recorder. 

Varco d r i l l pipe-power s l i p s . 

2 - 7000# p u l l r i g f l o o r mounted 
a i r h o i s t . 

1 - 1000# p u l l stabbing board 
mounted a i r h o i s t . 

Dual 5" standpipes w i t h 2 - 10,QOO 
PSI r o t a r y hoses. 

Martin Decker d r i l l i n g instrument 
c o n t r o l center complete w i t h weight 
i n d i c a t o r , tong torque gauge, 2 
mud pump pressure gauges, r o t a r y 
RPM i n d i c a t o r , 2 pump stroke 
i n d i c a t o r s and a r o t a r y torque 
i n d i c a t o r . 

D r i l l e r s c o n t r o l console i n c l u d i n g 
synchronizing panel, AMP meters, 
punp c o n t r o l s , draworks c o n t r o l s , 
r o t a r y c o n t r o l s and speed c o n t r o l . 

1 - Closed drawworks brake c o o l i n g 
system complete w i t h dual pumps and 
heat exchangers. 2 - 2 x 3 Centri fuga 
Pumps, 10 HP. 
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AUTOMATIC DRILLER: 

SURVEY INSTRUMENT REEL; 

SHALE SHAKER: 

DESANDER: 

DESILTER: 

DES AND ING - DESILTING 
PUMPS: 

SANDTRAP: 

BO •' CLOSING UNIT: 

BLOWOUT PREVENTER 
EQUIPMENT: 

Sa t e l l i t e Automatic D r i l l e r 

Electric power reel assembly 
complete with 15 HP AC motor, 
transmission and 17,000* of 0.092" 
diameter l i n e . 

Milchem dual high speed shaker. 

Pioneer 2 - 12" cone desander. 

Pioneer 16 cone d s i l t e r . 

2 - 6 x 8 Centrifugal desanding, 
de s i l t i n g and degassing pumps each 
driven by 100 HP AC motors. 

1 - 276 BBL, 5 compartment sandtrap. 

Koomey 3000 PSI, 280 gallon, 6 
station, 12 outlet a i r - e l e c t r i c 
closing u n i t with test and skid 
outlets and two 6 station remote BOP 
closing u n i t s . 

1 - 20" MSP 2000 FSI Hydril with 
21 - 1/4" v e r t i c a l bore. 

1 - 13-5/8' 
preventer. 

500C PSI GK Hydril 

1 - 13-S/S" Cameron Type U, 5000 
PSI single preventer flanged,, with 
2 flanged 4" outlets. 

1 - 13-5/S" Cameron Type U, 5000 
PSI double preventer flanged with 4" 
flanged outlets below each preventer 
ana ample space betw n the rams to 
allots tool j o i n t - s t r i . ping. 

2 - 3" 5000 PSI Cameron Type "F" 
hydraulic operated gate valves with 
manual overrides. 

1 - 2" 5000 PSI Cameron flanged 
check valve. 

SPACER SPOOL: 1 - 13-5/S" flanged spacer spool. (24*) 
1 - 13-5/3" flanged spacer spool.(2 1) 
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BLOWOUT PREVENTER 
EQUIPMENT: (CONTINUED) 

BOP HOISTS: 

CHOKE "MANIFOLD: 

MUD-GAS SEPARATOR: 

JACKING SYSTEM: 

SKID BASE: 

PUMP PACKAGE: 

MUD PUMPS: 

Rams f o r 4-]/Z" d r i l l pipe, 
3-1/2" d r i l l pipe, 
2-7/8" t u b i n g , 2-5/8" t u b i n g , 10-
5/4" casing, 9-5/8" casing, 7-5/8" 
casing, 7" casing and S-I/2" casing. 

1 - Inside BOP w i t h d r i l l pipe 
connections. 

1 - D r i l l pipe c i r c u l a t i n g head. 

2 - E l e c t r i c BOP h o i s t s . 

1 - R i g - f l o o r l o c a t e d , Z-l/16'73" 
5000 PSI choke manifold w i t h 2 
adjustable chokes, and two o u t l e t s 
f o r automatic chokes. Manifold has 
2 s t r a i g h t o u t l e t s and 2 k i l l l i n e 
o u t l e t s . The manifold feeds i n t o 
2 - 9" b u f f e r logs w i t h 5000 PSI 
valves between the manifold and .the 
b u f f e r logs. The b u f f e r logs 
discharge i n t o the Lofco mud-gas 
separator. 

1 - Lofco mud-gas-separator, 50" 
diameter x 50 r long w i t h 1 - 10" 
vent. 
4 - 233 Tdl h v d r a u l i c jacks (2 -
gripper type,-2 - claw base 
tvoe, comDlete w i t h brackets, and 
jacking console to ski d substructure 
on skid base and to s k i d on p l a t f o r m 
beams. 

1 - 8'-4" high by 32' wide by 47' 
long plate g i r d e r skid base with 
b u i l t - i n d r i l l water tanks and 
d r i l l l i n e spool bracket. 

1 Welded beam type pump package 53* 
wide, 22' high and 70' long, complete 
w i t h walkways, pipe rack beams, 
crane bases, a c t i v e mud p i t s , mud 
pumps, cement u n i t , sack storage, 
mud mixing pumps, v e n t i l a t i o n fans, 
drains, g u t t e r s , coamings and d r i l l 
water storage. 

2 - 1600 HP t r i p l e x pumps complete 
w i t h p i l s a t i o n dampeners, dual 5" 
discharge l i n e s and charging r -ips. 
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MUD PUMP DRIVE: 

MUD MIXING -
CHARGING PUMPS; 

AGITATORS: 

JET HOPPERS: 

SURGE TANKS: 

CRANES: 

ENGINE PACKAGE: 

PRIME MOVERS: 

2 - Westinghouse DC motors mounted on 
each t r i p l e x pump. 

4 - 6 x 8 C e n t r i f u g a l mud mixing and 
charging pumps f o r the t r i p l e x pumps. 
Each 6 x 8 pump i s d r i v e n by a 100 
HP AC motor. 

6 - 10 HP e l e c t r i c d r i v e n mud 
a g i t a t o r s . Two i n each a c t i v e p i t , and 
two i n the slugging-prehydration tank. 

1 Weight m a t e r i a l low pressure j e t 
hopper. 

1 Checical-gel low pressure j e t hopper. 

1 - 45 cu. f t . weight m a t e r i a l surge 
tank. 

1 - 7 0 cu. f t . cement surge tank. 

2 - 30 Ton Link Belt cranes w i t h 75 
foot booms complete w i t h weight 
i n d i c a t o r , boom l i g h t s , PA system, 
and f l a s h i n g red a l e r t l i g h t on each 
cab to l e t h e l i c o p t e r s know crane i s 
i n operation. Cranes are r a t e d at 
00 tons at a 12' radius and 14,400 
pounds at a 30' radius. 

1 - Welded beam type engine package, 
o3' wide, 22' high and 70' long 
complete w i t h quarters support 
s t r u c t u r e , pipe rack beams, walkways, 
s t a i r s , d r a i n s , g u t t e r s , coamings,' 
v e n t i l a t i o n fans, and c l i m a t i z e d 
AC c o n t r o l room, potable water and 
d r i l l water storage. 

3 - EMD 12-645E1 engines, each r a t e d 
at 1650 HP continuous or a t o t a l 
continuous HP of 4950 for d r i l l i n g 
and a u x i l i a r y power. Each engine 
heat exchanger cooled w i t h a s p e c i a l 
p r o v i s i o n to cool one engine w i t h a 
ra d i a t o r f o r i n i t i a l p l a t f o r m s t a r t ­
up and emergencies. 
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AC GENERATORS: 

SCR SYSTEM: 

AC-SCR PANEL: 

TRANSFORMERS: 

AUXILIARY PUMPS: 

5 - 900 RPM, 2625 KVA, 600 v o l t , 5 
phase 60 cycle AC generators. 

1 - 7 Module SCR u n i t converting AC 
to DC to power the four 1600 t r i p l e x 
pump motors, the. two drawworks 
motors, and the r o t a r y motor. 

1 - AC-SCR c o n t r o l panel co n t a i n i n g 
AC switch gear, SCR c o n t r o l s , 
modules and engine synchronizing 
c o n t r o l s . 

5 - 600 v o l t t o 480 v o l t transformers. 

3 - 480 v o l t t o 120 v o l t transformers. 

1 - 3 x 4 C e n t r i f u g a l d r i l l water 
pumps i n the pump package. 

1 - 3 x 4 C e n t r i f u g a l d r i l l water 
pump i n the Engine Package. 

1 - 6 x S C e n t r i f u g a l t r a n s f e r / 
mixing mud pump i n the reserve mud-
di e s e l tank package: 

2 - l - l / 2 " x 2 " C e n t r i f u g a l f u e l pumps 
i n the reserve mud $ diesel tank packa; 
1 - Sanitary water set on engine . 
package. • • 

1 - Potable water pressure set 
complete w i t h c h l o r i r . ^ i t o r i n the 
engine package. 

2 - 3" x 4" C e n t r i f u g a l s a l t water 
pumps f o r washdown and f i r e . 

2 - 40 HP 8" submersible deep w e l l 
pumps complete w i t h check vaives 
and discharge column f o r engine 
cooling. 

1 - 3 x 4 C e n t r i f u g a l d r i l l water 
pump i n the ski d base. 

AIR COMPRESSORS: 3 - Rig a i r compressors each rated 
at 232 CFM at 125'PSI e l e c t r i c 
driven-rscrew type. 
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AIR COMPRESSORS; 
(CONTINUED) 

. CONTROL ROOM: 

WELDING MACHINES: 

TANKAGE: 

SACK STORAGE: 

1 - Cold s t a r t u n i t w i t h a compressor 
rated a t 60 CFM at 125 PSr f o r engine 
s t a r t - u p . 6 

1 - 316 CFM e 40 PSI e l e c t r i c driven 
bulk a i r compressor f o r the P-tank 
system. 

1 - A i r - c o n d i t i o n e d c o n t r o l room i n 
the engine package w i t h wire encased 
glass window f o r engine and equip­
ment observation. Control room 
houses AC-SCR "anel, e l e c t r i c a l work­
shop, and par t s :torage area f o r 
e l e c t r i c a l supplies. 

2 - 300 AMP welding machines w i t h 
o u t l e t s on the substructure, i n the 
pump package, i n the engine package, 
on top ; the engine package and on 
top ot the pump package. 

675 BBL Fuel 

600 BBL Potable Water 

2800 BBL d r i l l water depending j n 
allowable p l a t f o r m loading. 

500 BBL A c t i v e Mud 

100 BBL Slug-Prehydration Tank " 

276 BBL Sand Trap 

500 BBL Reserve Mud ( y 

58 BBL Day Tank 

1500 Sack storage area i n the pump 
package f o r sack chemicals, gels 
weight and cement. 

LIGHTING: Explosion proof on the r i g f l o o r 
shale shaker area, beneath the ' 
substructure and over the a c t i v e mud 
p i t area. 

Vapor proof l i g h t i n g i n a l l 
non-hazardous areas. 
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COMMUNICATION: 1 - I n t r a - r i g telephone system w i t h 
Hear-Here booths i n high noise l e v e l 
areas. 

1 - Intercom system 

1 - FM radio system 

1 - Marine radio system 

FIRE AND SAFETY: Portable d r y chemical and C02 
extinguis h e r s and a permanent system 
f o r the a c t i v e mud p i t area, and pump 
room. 

1 - Permanent f i r e system w i t h remotes 

1 - I n t r a - r i g f i r e and abandon p l a t ­
form system. 

1 - Blowout a l e r t alarm system. 
L i f e r a f t s , r i n g buoys, l i f e j a c k e t s , 
f i r s t a i d supplies and Stokes l i t t e r s . 
1 - Brucker Su r v i v a l Capsule. 

QUARTERS: i - 2 s t o r y , 50 man quarters complete 
w i t h h e l i p o r t , h e l i p o r t l i g h t s , 
walkways, s t a i r s , g a l l e y , d i n i n g 
room, r e c r e a t i o n room, laundry 
room, bathrooms, p r i v a t e bedroom 
f o r Customer's rep r e s e n t a t i v e , 
p r i v a t e o f f i c e f o r Customer's 
r e p r e s e n t a t i v e , p r i v a t e bedroom 
and o f f i c e f o r Rig Superintendent. 
A l l bedrooms furnished w i t h double 
bunks. Customer's and Rig Superin­
tendent's o f f ices face the r i g f l o o r 
to allow f u l l view of pipe rack and 
r i g f l o o r area. 

SEWAGE PLANT: 1 - USGS approved sewage treatment. 
p l a n t . 

DRILL STRING: 260 Jo ints of 4-1/2", 16 .6?/ foot , 
" E " , Range 2. 

140 J o i n t s of 4-1/2", 16.6«/foot, 
"G-105", Range 2. 

30 J o i n t s 4-1/2", Range 2 D r i l c o 
Heviwate. 

12 7-1/4" OD s p i r a l d r i l l c o l l a r s 
w i t h s l i p recess. 
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DRILL STRING: 
(CONTINUED) 

DRILL STRING TOOLS 

RESERVE-FUEL TANK 
PACKAGE: 

P-TAN'K PACKAGE: 

ADDITIONAL EQUIPMENT 

12 6-1/4" OD sp i r a l d r i l l collars 
with s l i p recess. 

A l l d r i l l collars and subs w i l l be 
inspected to magrra-glow standard 
inspection specifications prior to 

. being sent to location. 

2 Sets of 4-1/2" d r i l l - ;pe s l i p s . 

2 Sets of 4-1/2" d r i l l pipe elevators. 

1 Set of 6-3/4" to 8-1/4" d r i l l c o l l a r 
s l i p s . 

• ' 1 Set of 6-1/4" d r i l l c o l l a r elevators. 

1 - D r i l l c o l l a r clamp. 

2 Sets of d r i l l pipe tongs. 

2 Kelly saver subs. 

2 Bit subs. 

2 Crossover subs. 

Overshots for 4-1/2" d r i l l pipe and 
7-1/4" or 6-1/4" d r i l l c o l l a r s . 

1 - 66' long x 10' wide x 12' high 
tank package for fuel and reserve 
mud storage. 

1 - 73'-6" long x 12'- :-' wide P-tank 
frame to accommodate 6 - 1020 cu. f t . 
P-tanks. ~ "~ v -

15,000 PSI cementing and cir c u l a t i n g 
hose. 

Personnel and cargo baskets . 

Oxygen and acetylene. 

Welding and cutting equipmt.. 

Engine exhausts with water type spark 
arrestors - exhausts extended oelow 
production deck l e v e l . 
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ADDITIONAL EQUIPMENT: 
(CONTINUED) 

Service l i n e s to d e r r i c k subs t ruc tu re 
f a b r i c a t e d i n spools and hoses to 
minimize sk idding t i m e . 

Elevated c a t w a l k . w i t h p ipe dragway 
area and personnel walkway, s e c t i o n -
a l i z e d to minimize s k i d d i n g t i m e . 

Burning basket. 

Howco HT 400 Cementing U n i t 

Logging Uni t 

One V.'elco Degasser 

One 100 KW a u x i l i a r y generator 



STORAGE 
CAPACITIES 

67.5 BBL Fuel 

600 BBL Potable Water 

100 BBL Slug Tank 

500 BBL Active Mud 

276 BBL Sand Trap 

500 BBL Reserve Mud 

D r i l l Water 

A. Punp Package 1200 BBL 
B. Skid Base 1000 BBL 
C. Engine Package 600 BBL 

TOTAL - 2S00 BBL 





DRILLING MM) COMPONENTS 
GULF OF MEXICO 

Caregor\ 

Ge l l i ng Agent 

Weight Material 

Thinner 

V i f co'. . f i e r 

L.>st C i rcu la t ion Mate r ia 

Corrosion I n h i b i t o r 

ph Control 

Compo h-ition 

vVoming Bentonite Clay 
ittapulc.ice 

liar i u n S u l f a t e 
i - - i t e 

Sodium Acid Pyrophosphate 
Lcmiard i t e 
Phosphate 
L i g n i t e 
Resin Soaps 
Sodium Tetraphosphate 
Ferrochrome Lignosulfonate 
Chrome Lignosulfonate 
Pulymeric Lignosulfanate 
Aluminum Chrome Li g i o s u l f o n a t e 
Calcium L i g n o s u l f o r i t e 
Hemlock Bark Extrac . 
n i l s o n i t e 
Quebracho 

Starct 
Carboxymethy,. Cellulose 
Sodium Hexameraphosphate 
P e l l e t i z e d Asbestos 

Cellophane 
Mica Flakes 
Ground Nut Hu l l s 
Expanded P e r l i t e 
Diatomaceous Earth 
Shredded Leather 
Bick H u l l s 

Filming Amim-

Potassium Hydrate 
Caustic Soda 

Lubricants Detergent 
Castor O i l 
Alcohol 

Various Chemicals CaCl2 
CaCo3 
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TRANSCO EXPLORATION COMPANY 

O i l S p i l l Contingency Plan 

I n t r o d u c t i o n 

I t cannot be over-emphasized t ha t the best way to handle o i l s p i l l s 
i s to prevent t h e i r occurrence by every means poss ib le but c h i e f l y through 
good housekeeping, adequate equipment, and proper ope ra t ion o f tha t equ ip­
ment. However, i n the event an o i l s p i l l should occur , i n s p i t e o f maximum 
s a f e t y precautions, Transco E x p l o r a t i o n Company w i l l place i n t o e f f e c t 
immediately an emergency p l an to he lp prevent , as f a r as p r a c t i c a b l e , any 
damage to property, w i l d l i f e , o r ecology. Our membership i n the Clean 
G u l f Associates w i l l lend us a c c e s s a b i l i t y to a l l a v a i l a b l e o i l s p i l l c lean 
up equipment along the Texi^s and Louis iana Gulf Coast. We propose to 
incorporate the use o f t h i s equipment a long w i t h a l l necessary t h i r d pa r ty 
se rv ices to counteract any pos s ib l e p o l l u t i o n due to o i l s p i l l a g e r e s u l t i n g 
f r o m a blowout dur ing d r i l l i n g ope ra t i ons . 

A l e r t Procedure 

This A l e r t Procedure w i l l become e f f e c t i v e immediately upon the 
observance of any major emergency, such as an o i l s p i l l , f i r e , b low-out 
f r o m an i n s t a l l a t i o n o f any k i n d which could pos s ib ly endanger l i f e , cause 
damage to proper ty , or p o l l u t e shore l i n e s , c o a s t a l or i n l and waters , or 
the open sea, or endanger any p roper ty or w i l d l i f e onshore or o f f s h o r e . 

I n t e r n a l A l e r t Procedure 

1 . Any Company employee observing an o i l s p i l l , f i r e or blow-out must 
immediately n o t i f y h i s supervisor or i n h i s absence, any Company supervisor 
i n h i s area of ope ra t i on . 

2. The supervisor w i l l help c o n f i r m the d i s a s t e r , i t s l o c a t i o n , cause 
and basic nature, number o f people i n v o l v e d , known loss of l i f e and p o l l u ­
t i o n problem from wind , t i d e s and sea c o n d i t i o n . He w i l l , i n t u r n n o t i f y 
the DISASTER COORDINATOR, or i n h i s absence, one o f the other men l i s t e d 
as f o l l o w s : 

TELEPHONE NUMEERS 
NAME OFFICE HOME 

Hal Bettis 
J e f f Tagert 
G. I . Drenner, Jr. 

713/626-8100 
713/626-8100 
713/626-8100 

713M40-9575 
713/774-6993 
713/342-8501 

The above named person w i l l immediately n o t i f y the appropriate U.S. 
Geej.o£ical Purvey D i s t r i c t Supervisor and the U.S. Coast Guard. 
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3. The DISASTER COORDINATOR w i l l make a p r e l i m i n a r y de te rmina t ion o f 
the seriousness o f the d i s a s t e r and a l e r t the f o l l o w i n g senior execut ives 
o f the Company as warranted by the s e v e r i t y o f the d i s a s t e r . 

TELEPHONE NUMBERS 
NAME & TITLE OFFICE HOME 

G. L . Drenner, J r . - V . P . Production 713/626-8100 713/342-8501 
Bruce B. Dice - V . P . O f f s h o r e Exp lo ra t i on 713/626-8100 713/444-3063 
A . R. Stern - Pres ident 713/626-8100 713/629-0737 
G. B. Haeckel - Execu t ive V.P. 713/626-8100 713/629-1117 
W. J . Bowen - Chairman & Chief Executive 

O f f i c e r . 713/626-8100 713/626-0009 

Task Force 

A l l fhases o f the d i s a s t e r e f f o r t s such as task fo rce opera t ions , 
p u b l i c announcements, l e g a l counsel and major dec i s ions should bo e-> > r "dinated 
and channeled through the Disaster Coord ina to r . He w i l l a lerc . -V: 
Force Of f i ce r s as f o l l o w s : 

TELEPHONE NUMBERS 
TASK FORCE OFFICERS OFFICE ~ H ?ME 

, G. L . Drenner, J r . 
Hal Bet t i s 
J e f f Tagert 
James L. Eager 
R. V. L o f t i n , J r . 
B i l l y B. Aven 
Thomas H. Spencer 
C. L . Robbins 
G. E. Ammons 

D i r e c t o r 713/626-8100 713/342-3501 
Disas te r Coord. 713/626-8100 713/440-9575 
Operat ions 713/626-8100 713/774-6993 
P u b l i c Relat ions 713/626-8100 7x3/688-0805 
Lega l Counsel 713/626-8100 713/522-0006 
Insurance 7•3/626-8100 713/946-5660 
Employee Relations 713/626-8100 713/723-7314 
Transpor t a t i on 713/626-8100 713/465-7092 
C l e r i c a l 713/626-8100 713/960-9668 

External A l e r t Procedure 

Af te r the I n t e r n a l A l e r t Procedure has been completed, the Disas te r Task 
Force Director w i l l de legate the a u t h o r i t y to a Task Force O f f i c e r to n o t i f y 
a l l Local , State and Federal Agencies o f a d i s a s t e r when i t occurs w i t h i n 
t h e i r j u r i s d i c t i o n . 

FEDERAL AGENCIES 

Coast Guard 
Coast Guard ( t o l l f r e e , 24 hr number) 800-424-8802 
Coast Guard - New Orleans (East of Long. 92 .40 c West) 504/589-7101 
Coast Guard - Sabine (West o f Long. 9 2 . 4 0 ° West) 713/983-1621 
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U.S. Department o f the I n t e r i o r Geological Survey 

New Orleans D i s t r i c t 
P. 0. Box 7944, M e t a i r i e , LA 70011 
Residence telephone numbers a f t e r o f f i c e h r s : 
Charles B. M u l l i n , D i s t . Engr. , Covington, LA 

Lafayette D i s t r i c t 
P. 0. Box 5228y, L a f a y e t t e , LA 70501 
Residence telephone numbers a f t e r o f f i c e h r s : 
Lino Hubble, D i s t . Supervisor-

Lake Charles D i s t r i c t 
P. 0. Box 608S, Lake Charles, LA 70601 
Residence telephone numbers a f t e r o f f i c e h r s : 
Robert H. Darrow, D i s t r i c t Supervisor 

Freeport D i s t r i c t 
P. 0. Box 2006, Freepor t , TX 
Jack Sandridge 

77541 

504/837-4720 

504/892-5165 

318/232-6037 

318/837-6652 

318/47S-6440 

31o/477-0671 

713/233-2'jJ4 

Regional O f f i c e 
P. 0. Box 7944, M e t a i r i e , LA 70011 
Residence telephone numbers a f t e r o f f i c e h r s : 
Don Solanas, O i l & Gas Supervisor 
Daniel J . Burgeois , Ass t . Operations Chief 

Environmental P r o t e c t i o n Agency 
Federal Water Q u a l i t y A d m i n i s t r a t i o n 
351 Elm, F i r s t N a t i o n a l Bank B u i l d i n g 
Dallas, Texas . 75201 

504/837-4720 

504/892-2668 
504/885-3592 

214/749-1983 

STATE AGENCIES 

Louisiana W i l d l i f e and F i she r i e s - New Orleans, LA 504/2SS-4217 
A. J . Prechae New Orleans 504/527-8126 
R. A. LaFleur Baton Rouge 504/389-5309 
L . S. St. Araant Hammond 504/527-8420 
Burton Angelle New Orleans 504/527-5237 

Louis iana Stream C o n t r o l Commission - Baton Rouge, LA 504/389-5309 
Nights and ho l idays - Mr. Rene L . Bourriague i n 
Lafayet te , LA 318/984-7885 

Department of Conservat ion - Main O f f i c e 
Houma D i s t r i c t 
Henry Hoffman, D i s t . Manager (hone) 

504/389-5161 
504/873-7791 
504/785-2567 
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Lafavet te D i s t r i c t 
F . J . Fava, D i s t . Manager (home) 
Jadwin De Blanc, D i s t . Engr. (home) 

318/235-1581 
318/934-4442 
318/234-3350 

Lake Charles D i s t r i c t 
Wil l iam W i l h i t e , D i s t . Manager (hone) 
H. E. Walker, D i s t . Engr. (hone) 

318/433-3688 
318/478-3892 
318/478-5668 

New Orleans D i s t r i c t 
B. F. Walsh, D i s t . Manager ( e.) 
Wm. J . Clark i l l , D i s t . Engr. vnome) 

504/527-8404 
504/367-1340 
504/887-6507 

Texas Railroad Commission 
Aust in , Texas 512/475-3003 

Texas Water Qua l i t y Board 
Aust in , Texas 512/475-2275 

General Land O f f i c e 
Aust in , Texas 5 1 2 / - . " - J U 6 4 

Personnel and Equipment 

Transco E x p l o r a t i o n Company i s a member o f Clean Gu]f Associates and 
as such w i l l u t i l i z e Clean G u l f ' s manpower, expe r t i s e , communication 
equipment and o i l s p i l l equipment on o i l s p i l l s as deemed necessary. 

In add i t ion to Clean Gulf Associa tes , Transco w i l l u t i l i z e the 
a d d i t i o n a l manpower, equipment and expe r t i s e o f Peterson Mar i t ime 
Services , I n c . , as w e l l as other s i m i l a r l y knowledgeable companies 
i n the industry as needed. 

Clean Gulf Associates 
Cal l H a l l i b u r t o n Services , Harvey, LA 504/366-1735 

Peterson Maritime Se rv ices , I nc . 
2431 Decatur S t r e e t , New Orleans, LA 70117 504/949-7534 
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,VX F.L .1-5328 TV/BNTY'FCi '• i 'OUR SERVICE .„:: PETMAR 

G 
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0 

»h PEiBtsoia fair-mitt &mmm, fee. 
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2431 tJECATUB STREET NEW ORLEANS. L A 
15041 949 7534 

104 ELMIRA STREET MOBILE. A L / 3G6c1 
'2031 432 1824 

C o n s u l t j " ' • i untractnrs A Specialists m: 
Chemically cleaning and convc-. ing Tankers. Freighters. Deep Tank*, for carrinqeol Gram. Edible O i l * . Solvents. 
Water Whites, and Cri t ical Cargoes - Oi l Pol lut ion Cont ro l - Cleanup - Hr ' ico ' i ter and Fixed Wing Services 

HAROLD J. PCCUNIA 

December l-?77 

Trnnsco Explorat ion Company 
P. 0. Pox lyjC-
Hour ton, Texn:-

.^TTN: Mr. !!nl B e t t i r 

D«->r Mr. Bet t i r - , 

VOnt ? ••• h i'.' •' • 

Ke I n t ive to our telephone cenver rn t ion . P^t^ r.non M n r l -
timc Servicer;, I nc . w i l l f,u"rnnl.cc '..o Trrnr.co Exp!.o»-it?on 
Comp-.my i . h t ;r w i l l respond on t.w;n!.y--t*f*.:r p r •* <•-.- b-»r-i:' 
to nny o i l r n l .11 nr directed by Trr.nsjco w i Vi . n T ' c i m i t mM 
equipment -ind IR'I te r i a l s to hrn<llr both m-l nixr "r- i inn j or r-p»] 
V.?e nj.*o fjunrnrtc? th«f. in tho event T m r r ^ o ••it.: rv r to cc t»v 
nqnjp«!tefit from C l ^ i n Gulf Arr-oc.i • ter . F: t.s rrc-n v:i L] pr-T/5 ••; 
1 ;;e n«;ce;?.nnry l . f i i n C ' i pereonnel to o r e r M t r ; n i 1 o'% now • 
I c t i n g Glenn fluJ f AcflOci-'»tes "quinmenl.. RJ-•••5'->>••:••"? Tor 
there c r v ice:: w i l l be b-.red on Pet? nron' c l-t.*»gt puM Lchc-i 
r.nte schedule, of which you n l re rdy hnve in your or*' *orr»on 

Al;*o eneVored i r n C e r t i f i c n t e o f In ' ' .TICJ nr."*• 1" to 
Trisncco Explora t ion Company. 

You rr? ve ry t m: 1 y , 

l-T. H. L-»t!:»l ' i 
Vico-Prev: ; « 

.7WL/111 

enclscu re 

I.:- . 

! t C 

BEST AVWLABLE COPY 
Inttaflatmn ol H tm BO«--» Sauniiir^i "'rws • S'or • O*o<i»»..-mq . ip S h i f t . • r « i w.v, n t? - r -•• •—«! • lnMi»«-.| . A!' Ef|uir>.n.«v Ajn>">\«->i 


