BRE Fachio Gas and Slectic Company I.5.: 4561
E Gasz Supply

GS Interim Standard PageNo: 1 of 4

lssuing Departmenl;  GAS SYSTEM TEGHNIDAL SUPPORT : Effective Date: 10/ 7/86

Gar Supply Offlcer: . W, R MAZOTT

SUBJIECT:
ANNUAL STORAGE WELL L EAK STRVEYS

FENFRAT. NOTE:

This Gas Supply Interin Standerd replaces existing PGRE Standard Prociice 456-1. Minor
editing has been dove fo reflect orgemizational changes, buf the requirements of the original
Standard Praciice have npot been changed  The inferim siandard will be reviewed and
revised in the near futwre. Comments on or suggested revisions to this intepim siondard
should be sent b the Director, Kystem Standards Menagement (SYC3), i the Gas Systerm
Techrical Support Departnent, '

POLICY

All wells in PG&E’s McDonald Istand, Los Mecanos, and Pleasant Creek Underground Gas

Storage Hrzlds must be sarveyed for downhole leakage at least once every year as required by
ik California Department of Conservarion, D.wsmn of Oil end Gas,

PURPOSE

Leal-surveys are conducted to verity the ges presmire integrity of all walls for repulatory
compliance, sefely, and conservation of stoTage gas,

DEFINIT -!{]NS

“Wells" is defined herein as all imfection, irjection-withdrawal, withdrawsl pressure
observation, production, femporarily abardoned, waste injex:tiorg or other types of wells that
peneteate any part of @ PGEE underground gas storage reservoir,

RESPONSIBILITY

Responsibility _ Action

' Gd-‘*‘fg:;%“ Maimenaoce | | Prepares cost estimate of sarvey program, Budget and

prepare waork orders,

2. Selects qualified contractor and provides coatractor
with sll required technical informetion for performance -
of job.

3. Consults with the Gas System Operations Department
- to schedule the survey program to avold unnecessary
interference wilth storage field withdrawal and injection
schedules.

4. Provides schcdu]ing and physical assistance to the
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contractor (see supplement for r:i'eta.iis‘r.

5. Provides engmecmg supervision and planning, and
works with the contractor through all phases o7 the
survey. Evaluates the- marvey results, plans and direc's
follow vp testing of wells with suspected Jeaks, and
develops plans of actions iff any leaks are discovered

SUIPPLEMENT

A general explanation of the theory and a detailed survey procedure begin on Page 3 of this
Standard.”

EXHIBITS
1. Exhibit 1: Example of typical temperature and noise survey logs.
2. Exhibit 2: Example of temperature and noise logs indicating a gas leak.
3. Exhibit 3: Example ¢ bid specifications for survey contractor.
4. Exhibit 4: Exampie of well specifications for survey coatractor.
E CE

California Adminigtrative Code, Title 15, Natural Rescuzces, Division 2, Deparimenl, of
Conservation, Chapter 4, Divistan of Oif and {Gas, Section 1724.10.

APPROVED B
W. R MAZD\@JZ
VICE PRESIDENT - GAS SERVICER & DPJ:HAHUNS
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SLUPPLEMENT

THEORY

oA well shut in for 72 hours or more assumes the uniform temperature gradient of
approximately 1°F per 108' of the adjacent earibh surrcunding its well bare path as shown
in Exhibit 1. '

2. When gas lesks through a hole or crack in the production casing, the expanding gas cools
the orifice and penerates acoustic noige. Thus, this fype of leak is recorded as a
temperature and noise anomaly by the survey instaument,

3. (Gas leakage around the boftom of the casing (i.e., casing shoe) is most easily detected by
the noise survey. ' '

4. If needed, a radinactive tracer survey is performed tc verify & suspected leak. This type of
survey can be used to measure gas leakage mates inside of the casing and confirm gas
fealcage past the outzide of the casing, ' '

PROCEDURE

Responsibilit [ Action

GSM Engineer _ 1. Makes certoin that ench well hee bean shut infora
7 minimurr of 72 hours prior to commencement of
leak survey. '

GSM Operator-Mechanic 2. Opens downhole sefety valve using hand pump, and

: carefully monitors ihe valve's hydsaulic pressare to
make certain that it remains 100%6 open at all times
during the survey.

3, Cloges welhesd master valve and bleeds off
pressire ghove, and then remowves the Guiberson
vmen  and  assists 1 jostalling  contractor's
lubricator connection and  safety  blowout
prevention to union copnection,

Contractor 4, Rizs up logging truck with surface recording

: temperatre . and  Squires-Whitehowse  noise
recording instruments t¢ be run in tandem on
wireline.

GsM Operstor-Mechanie 5. Assists contractor, in connecting lubricator with
' survey tools to fop of wellhead, znd then opens

I GTRO003061
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master valve and listeas for any surface leaks.

Contractor 6. Logs the temperafure profile of well bore. at a

' maamun speed of 100 ft /min. to a peint 16 above
bottom of wbing or to point where Dassage 15
resticted by tubing size.

=1

Takes noise amplimde readings at 20 intervals:

¢ From the buitom of lubing throwgh the stoTage
znne to 200 above the cazsing shoe.

- b, 10G' on each side of any porental or suspected
leak area ol casing,. ' '

8. Examines and verifies recorded temperafure and
noise log data, mnd checks for any instmament
malfinctions. Highlights any anomalous data on
field copy of recorded log.

9. Records additional noise amplinide readings m the
vicinity of apparent anomeliss at intervals of 20' or
less as directed by the GSM representative.

10, Pulis 2o0ls up o ibricstor,

. 3SM Operator-Mechame 1. Closes wellhead master vaive.

Confractor 12. Removes lubiicator and equipment from wellhead.

GSM (perator-Mechanie 13. Reinstalls Guiberson union cap asd  closes
: : downhole safety valve {if appropriate). Checks that
all valves and fiftings are sscured,

GSM Engineer 14. Analyzes survey logs for indications of gas leakage
: and compares fleld copy and final drefied copy of
“ogs for accuracy of reproduction.

15 Plass, arranges, and supervises radicactive tracer
- murveys when justified by evidence of gas leakage
found on noise gnd temMpeErature saIveys.
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EXHIBIT 3

p#cmc 645 A0 sLECTARNRARD RRACIACE, Ho8-1 o

_ 24788
GAS PRODUCTION AND STORAGE DEPARTMENT

1986 STORAGE WELL LEAK SURVEY PROGRAM
SPECIFIC COMDIT:ONS AND PRICE QUOTATION FORM

Name of Bidder (herein called “The Contractor®): FLO-L.0G, Inc.

I. SCOPE OF WORK PROPOSED FOR 1986

f. The Contractor will periorm surveys as specified in the fn]]hwfng 190 gas storage
wells: : '

1. 79 wells (average measured depth of 5300' and pressure of 1900 psig) at
McBonald Island Gas Storage Field (near Stockion).

2. 6 wells {average measured depth of 2600' and prescure of 1200 psig) at the
Pleasant Creek Steorage Field {near ¥Winters).

3. 15 walls (average measured depth of 4000' and pressure of 1400 pzig) at the Los
Medanes Gas Storage Field (near Concard}.

E. Using surTace recdrding equipment, tha Contractor shall iog the tenperature

profile a% a tool spéed of 100 fpm {or less) and take noise ampiitude readings at
20" intervals in each welli: -

1. from the bottom of the tubing, through ths storage rone, te 200' above the
casing shoe. :

“ 2. for I00' on each side of any stage cementing scllar or casing patch packer.
C. PGAE intends to rework several welis at MeDonald Island and Los Medanos in 1986,

The Contractor may have the oppertunity to perform surveys on these walls before
and/or after the rewoerks. . . :

IT.  PRICE QUOTATION _
A. The Contracter shall guote his prices in the blank spaces pravided below.

1. Price quotations shall include all charges for sach survey, inciuding charges
tor labor, equipment, mileage, crew per diem expenses, fuel Tor truck, drafting
ef survey results, maintenance of equipment, etc.

2. The Contractor shall adhere to atl spucifications and-cnnd1tiun$ zet forth n

this dotument. Any exception{s} must be noted en a separate attached sheet ane
will be considered as & part of the price quotation.

3. The Contracter will perform survey work on 100 wells, as spacified in Section
[, Parts A and B, for the sum of §_42500.00 (% 425.00 per weli).

4. The Contracter will run 1" diameter podeecewd temperature tools, whers needed. -
for additional charges of $_N/A and $150.00per well, respectively.

Bidder Please Initial Here:-_

. GTRO003066




?HE$FIE GAS AMD ELECTRIC CO. SPECIFICATION No. 35¢1 Page 2 of ¢

B. The Contractor will perform the followirg survey work concurrently with this weli r i
Survey program at the optian of PGEE Co. EG

1. while or locatien, the Contractor will “aka additional noise readings or wilj
perform a partizl or complete re=curvey on any of tha 10§ storage welis for
noise or temperature datz at the rate o7 §_3C0.00par hour, inciuding time for
rigging up and down on a wel®,

2. The Contractor will perform 2 radipactive trater survey on any of the 100
wells, providing at least a 50 MC concentratien of radioactive tracer materizi
and al] tools and equipment surface injection or downhole ejectien for the sum
of § 2300 per well and an overtime charge of § 95 per hour for survey
work beyond 2 5 hour period.

9

.« At the option of BGLE, the Contractor will perform surveys separate from the
specified survey program, :

1, The contractor will perform surveys az in Section I, Part B for the price of
- per well. The contractor will take additional noisa readings or
perform a repeat survey for the price of § 300.00ber tiopr, :

£. The Centracter will perform a radioactive tracer survey providing at least
%0 MC concentratien of radioactive tracer material and ail tonls and equipment
Tor the sum of $ 2300 per well and an overtima charge of § 95 per hour
for survay work beyond a 5 hour period.

3. If these surveys cannet be rerformed concurrent with other survey work, a
charge of §_2.00 oper mile will be levied for round trip mileage from
Faramonn=, C& ~ flocation), though this condifion

may be waived if more than 3 days of work are made availabla,
II1. DETAILS and CONDITIGNS

A. A PGEE operator-mechanic will Se provided to cpen and close a1] well heag valves,
te assist in connecting the lubricater, and to control the downhole safety valve,

A1l rigging up and rigging down must be done under the supervision of a PR&E
representative.

B. A complete well specificatian sheet that details ail critical well parameters ang
past leak survey history for sach well will be provided £o ‘the contractor,

1. The Contracter shall be respansible for reading the well specification
carefully to get correct well information. PGEE will not be responsible for
CeSts incurred if tocls are lost or damaged because of Contractor's negiigence,

2. Any questions regarding weil specifications or conditions should be referred to
Mr. Tom Wilsen or his assis=ants.

* 5 1900 per well when one well iz available per wrip
£ 10040 Fer well when two " "
5 0g per well when three " : "
$ 500 per well when four "
S 425 per well .when more thar four wells are available

Bidder Please Initial Here-
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PACIFIC GAS AND ELECTRIC ca, SﬁEEIFIEATIGH NG. 8691 Pige 3 of &

C. Limiting Conditiong

1. The Contraztor understands that he chal] not receive any cregit far SUTVeY wark
Froducing obviously erropsous data. .

2. The Loftractor understands that occasional storage field operiting canditions
may 1init the number ot Surveys possible on a particular day.

3, IF it ig net possible to survey all 109 weils, then the Contracter!s
compansation shall be 2ro=ratad, at the specifiad par well price, on the

bagis
~ of the wark accome}ished,

b. The Centractor may invoice PGLE an a weekly or monthly basis for 100% of charges
for work performed. . -

IV.  STANDARDS

A. The Contractor should keep the sapme personnel on this job as long as possible,
avoiding unnceessary rotation of personne].

B. The Contractor is to begin this job with all equipment in good operating

condition. A1l equipment is to.be inspected, tested, and maintained regulariy te
assure accuracy and reliability. .

€. The Contractor shalt pruui&e drafted surveys as follows:

1. Scales and time constants used for the togging truck plotter shouid be chosen

toc ohtain optimum detad]. Drafted final survey must use scales acceptable to
PGEE, _ . : '

2. Drafted final well surveys shall bg provided at no extra charge and not later
- than 20 days after cnmpletiqn of survey,

3. A-field copy of the survey results shouid be provided to PGAE within two days
after compietian of sach survey,

D. The Contractor's noise 10g and radioactive traesp leg interpretation specfalist(s)

© shalY review all Surveys before drafted copies are forwarded to PEAE. :
Specialist(s) shall he reasonably avaitable to aid PERE engineers with
interpretation of survey rasults, _ '

E. The Contractor's log interpretation specialist shall visit PGRE's neadquarters in
San Frzncisco at least twice (tentatively after complietion of surveys at Hebonaty
Island and after completion of surveys at Los Medanos} to review survey resulis
with Gas Production and Storage Department enginaers.

Bidder Please Initial Here
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AS AND ELECTRIC £, SPECIFICATION NG, 8691 Page 4 oFf &

she

Contractor sheuld provide the following esvipment and maet the followine
eifications; _ ' . -

1.

5.
6.
7.
G. Wor
1,
. 2.
3.
4!
He acc
Genera
Signed
Repres
File:

survey tool size should be 1-3/8" diameter or less. Some storage wells have a
1.51" 1.D, restriction in the downhole safety valve at “2507+/~, Cne well has a
1.125" restriction and Will require 1" zoolg, :

- BLOVPL wireline rams must hg pla:ed between lubricaror and wellhead, and myst

adapt to 2" gng 3¢ Guibersan dealamati¢ unions on top of trees, Contractor mugt
provide crossovers if needed, (Mote that all of the well heads have 3 3*

Guiberson Seal-p-Matie union except twa well feads at Mrllonald Island which
have 2" unions),

. Al contractor-suppl jed equipment must have a pressure rating of 2000 psig ar

gregter.

-'Current calibration chart for temperature etement covering temperature range

from €0°F to 1s5p0f

Wireline truck capable of logging to &.220'.
Back~up equipment including extra temperatura taol ard extra noise topl.

The contractor should uze the Squire-Whitehouse brand nejse logging -
instrumgntatiun {except for I“'diameter_ton]].

k Schedale: _
hork Mongay through Friday, exclading holidays, .

The-ﬁ&ntfactar shouid rig up prnmﬁt]y on a well starting at 7:15 AM., under
supervision of PE&E operator-mechanic, (Contractar may set up and adjust

equipment at well site prior to this time providing no contact g made with
wWell head),

Work should terminate 4t Zpproximately 4-to 5 PM.daily. {Work beyond this time
is permissible to compiete a survey. ]

SUryey pragram éhnuid Commence or or about March 11, 1586, Surveys at
Pleasant Creek and Medonald {sland should finish ne iater than June 15, 148g,

Tha surveys at tas Medanas are ta be run in Movember or Decembar when the field

is dormant at the end of the injertion seasgn.

ert 211 terms apd conditions in these Specific Conditions and the attached
1 Londiti i i 25 stated on the attached sheet(s).

. 3-f-86 {Date}
: (Print Name, Title)
entative for _ FLO-LOG, Tne. (Company)
14101 Orangs Ave, {Address)

Faramount, CB Y90/23

— — (Telephone)
SRYSPC. 36 |

A
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