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1.0 PURPOSE

This document provides guidance an how to identify and classify the potential threat of 500 to
pipeline inteqnty. The procedure is based on 449 CFR Part 192 "Pipeline Safety: Pipeline Integrity
Management in High Consequence Areas {Gas Transmission Fipelines)”, specifically part
192017 and ASME B31.85 A3 "Stress Cormogion  Cracking  Threat' and  the MNACE
Eecommended Practice RP0204-2004 on "Stress Corresien Cracking {SCC) Direct Assessment
Methodology™ 1t i= FG&E's policy to be in compliance with this practice as well as govemning
regulations and laws.

2.0 INTRODUCTION

“Btress Comesion Cracking Direct Assessment (SCCDA) is a process to assess a covered
pipepiping segrment for the presence of SCC primarily by systematically gathering and analyzing
excavation data for pipe having similar operational characteristics and residing in a similar
physical environment "’

This plan provides a methodelogy for implementing an SCCDA program. I ingliudes progedures
and protocls withen to

s«  Ensure consistent and technically sound applications of SCCDA on buried pipeline segments,

s Comply with Title 49 Code of Federal Regulations Part 182 (CFR152) Subpart Q. Paragraph
192,920,

« Address the Office of Fipeline Safety's Inspection Protosol for Gas Pipeling  Integrity
Management,

s Provide individual procedures for data collection, pre assessments, indirect inspections,
excavations, and post assessments such that a pipslineg campany’'s SCCOA pragram ¢an he
audited per the OPS Inspection Protocol for SCCDA, and

+ |Improve pipseline safety and prevent the future impact of SCC on pipeline integrity.

This plan provides quidelines and examples to use in implementing SCCDA. It is applicable to
buried onshore natural gas fransmission and distribution ling pipe canstructed from steel. tis
applicable to both forms of external SCC {near-neutral ph SCC and high ph SCC) Users of this
plan are assumed to be familiar with applicable pipeline safety requlatiocns and the MACE
starndard Recommended Practice RP0204-2004 on SCGC Diract Assessment.

21 Scope

This plan provides guidance in identifying and classifying the potential threat of SCC to
pipeline integrity along with measures for menitoring and mitigation of pipe segments where
SCC s found. The plan is based on 439 CFE Part 182 "Pipeline Safety: Pipeline Integrity
Management in High Consequence Areas {Gas Transmission Fipelines)”, specifically part
192.917, ASME B31.85 A3 "Stress Corrosion Cracking Threat”, and NACE Standard
Eecommended Practice RP0O2040-2004 “Stress Corrosion Cracking (SCC) Direct
Aseassment Methodaology *

SCCDA s a continuaus improvement process. Through successive applications. SCCDA
is intended to identify and address locations where SCC has occured, is ocourning, or may
OCCLN.

SCCDA requires that an operator collect and integrate extensive data on its pipeling
gystern. Indirect Inspections {(aboveground surveys) may be used but are not required.
Direct examinations are used to lock for 3CC. |f SCC is found, mitigation, repair. and
remeadiation are requirgd.

' Title 49 Code of Federal Regulations Part 192 (CFR 192} Subpart O.
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2.2 SCCDA OQuverview

Direct assessmeant as per GFR 192,925 and the NACE Standard Recommended Practice
RPOZ040-2Q04 *SCC Direct Assessment Methodology®, is & four-step process for
improving pipeline safety. Thase steps are:

« Pre-Assessment — A compilation of historic and current data to detemnine whether
SCCDA is feasible and to prioritize the segments within & pipeling system with respect
to potential susceptibility to SCC.  The Pre-Assessment step also identifies specific
sites within those segments foar direct examinations. The types of data ta be collected
are typically available fram in-house canstruction records, aperating and maintenance
histories, alignment sheets, corrosion survey records, other aboveground inspection
records, government sources, and inspecticn reponts from prior integrity evaluations ar
maintenance actions.

= Indirect Inspections — A compilation of additional data that are collected, as deemed
necessary by the pipeline operator. to aid pricritization of segments and site selection
for direct examination. The need o condugt indirest inspections and the nature of
these inspections depends on the nature and extent of the data obtained in the pre-
assessment step and the data requirermments for site selection. Typical data collected in
thiz step might include close-interval survay (CIS)Y data. direckocurrent voltage gradient
(DOVG) data, and information an geatechnical conditions (soil type, topograghy, and
drainage) along the right of way.

+ Direct Examination — Includes procedures (1) ko fizld verify the sites selected in the first
two steps, and (2w condust the fisld digs.  Aboveground measuremants ang
inspections are perfermed to field verify the factars used to select the dig sites. For
example, the presence and severity of coating faults might be confirmed.  If predictive
madels based on geotechnical conditions are used, the topography, drainage, and soil
type require verification so that they can be related to 3CC susceplibility. The digs are
then performed:; the severity. extent, and type of SCC, if any is detected, at the
individual diy sites are aszessed, and data that can he used in post assessmeant ang
predictive-model development are collected.

+ Post Assessment — Includes the analysis of data collected from the previous three
steps o determine whether SCC mitigation is required. and if 5o, o priortize those
actions; to define the interval to the next full integrity reassessment; and to evaluate the
overall effectiveness of the SCCOA approach.

Fezdback within and betyeen the four steps is impeortant and required.  Findings that are
consigtent with expectations strengthen the process.  Inconsistent findings must be
evaluated to determine why and how the process application should Be changed, or
whether SCCDA is not feasible. The inability to cormelate histerical data, indirect inspection
data and predictive rmadeling to known indications of SCC may indicats that SCCDA s not
feasible.

When SCCOA is applied for the first time on a8 pipeline segment, maore stringent
requiraments apply. When the plan iz applied 0 a pipsling segment that does not have a
well-documented history of operations, maintenance, and cathedic protection conditions,
additional requirements may also apply.

2.3 Roles and Reszponsihilities

2.3.1 Manager of System Integrity: The Manager of System Integrity has the overall
responsibility to assure that this procedure is implemented effectively. This
procedurs assigns approval of dosuments. plans and exceptions to this positien.
The Manager of System Integrity rmay delegate some or all of these appraving
responsibilities.
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2.3.2 SCCDA Project Manager: The SCCDA Froject Manager [PM) is responsible to
gssure that all aspects of the assigned SCCDA projects are conductsd in full
compliance with this procedure. In addition, the PM is responsikle for the effective
planning, decumenting and communicating the various aspects and stages of the
assigned SCCOA projects.

233 SCCDA Project Enginesr: The Project Engineer is respansible far the technical
evaluations and analyses conducted through out the assessment process. These
inclugde, but are not limited o, sufficient data analysis, SCCDA Regign Dasignatian,
Indirect Inspectian results, and remaining strength evaluations.

2.3.4 Inspection Personnel: The Inspection Personnel {IP) are responsinle for the
assigned tasks correspanding to the SCC Detail Examinations.  They ars
responsible for conducting the inspections and tests in accordance with thiz
procedure and other testing procedures that have been referenced in the
assessment process.

2.3.5 Subject Matter Expart: Subject matter experts are individuals that have expertise
in a specific area of eperation or engineering. The Subject Matter Expert could alse
be a 3™ Party Contractor that may fill any or all of the roles listed above, and would
assume the respansibilities of that position.

2356 Direct Assessment Program Manager: Reports to the Manager of System
Integrity and is responsible for the supervision of the DA team and the
managernent of all DA programs (ECDA, 1CDA, SCCDHA, CDA and Risk
Management based [vA projects)

2.4 Qualifications

The SCCDA assessment is to ba implamentad Under the direction of competent parsons
who, by reason of knowledge of the physical sciences and the principles of engineenng and
mathematics, acquired by education and related practical experience, are qualified to
ahgade in the practice of corrasian cantral and risk assessmant on ferrous piping systems.

The process for achisvement of competency, awareness and training of personnel in the
subject area they perform within the SCC process shall be documented.

The specific qualifizations are describad bealow.

Manager of System Integrity: The Manager of System Integrity shall be a degresd
engineer and have gas transmission corrosion related experience to provide guidance and
oversight to the personnel conducting the SCCDA process.

SCCDA Project Manager: The PM shall be g degreed engineer (or have eguivalent
pipeline experience and DA program Manager approvaly and have sufficient gas
franzmission comosion related experence to provide guidance and eoversight ta the
persannel conducting the SCC process,

SCCDA Project Engineer: The PE shall be a degreed engineer with corrosion control
experience in the pipeling industry, or a MACE cerified Corrasion Specialist  The engineer
zhall have baan karmally trainad on this proceduare.

Inspection Personnel: The personnel performing the Cetail Examinations shall meet the
Cperator Qualification Reguirements and be cerified with training decumentation for the
spacific ispectians they are conducting.

Subject Matter Expertz: The subject matter experts {SME} shall be degreed engineers [or
have eqguivalent pipeline experience and DA Frogram Manager approval) with appropriate
level of expeartise angd exparience ko fulfill the functions described in this dacument. SWE
qualifications shall be properly documented.
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DA Program Manager: Shall be a degreed engineer or have efquivalent pipeline
experience and certification.  The Program Manager shall have 3 - 5 years gas related
EUpervisory experience in maintenance, construction, or engineering/estimating.  The
Frogram manager shall also have 3 - § years gas related project management experence
in transmissicn or distribution gas, construction of maintenange projects. The Frogram
Manager shall have taken the CGT Corrcsion Control training course, and be formally
trained on this procedure, RMP-12.

2.5 Definitions

Anomaly: Any deviation from nominal conditions in the external wall of a pipe. its coating,
or the electromagnetic conditions around the pipe.

B31G": A method ifram the ASME standard] of calculating the pressure-carrying capacity
of & corraded pipe.

Cathodic Dishbondment: The destruction of adhesion bebwveen a coating and the coated
surface caused by products of a cathodic reaction.

Cathadic Protection (CP): A technique to reduce the corrosion of @ metal surface by
making that surface the cathode of an alectrochemical cell.

Close-Interval Survey {CIS]: A method of measuring the potential between the pipe and
aarth at regular intervals aleng the pipaline.

Cluster: A grouping of stress corrosion cracks (colony). Typically stress corrosion cracks
ocour in groups consisting of hundreds or thousands of cracks within a relatively confined
area. Jeg Colony.

Coal Tar Coating: Coal tar-based anti-cormosion coating

Colony: A grouping of stress comasion cracks (clustery. Typically stress cormsion cracks
QoCUr in greups consisting of hundreds ar thousands of cracks within a relatively canfined
area. See Clusior

Crack Coalescence: Joining of cracks that are in close proximity to form one larger crack.

Critical Flaw 3ize: The dimansicng (length and depth) of & flaw that wauld fail at a given
level of pressure or stress.

Defect: An ancmaly in the pipe wall that reduces the pressure-carrying capacity of the
pipe.

Dent: A depression caused by mechanical means that produces a visible disturbance in
the curvature of the wall of the pipe or component without reducing the wall thickness.

Direct-Current Voltage Gradient {DSVGE) A methed of measuring the change in electrical
voltage gradiant in the sail along and argund a pipeling to locate coating holidays and
charackerize corrosion activity.

Direct Examination: Inspections and measurements made on the pipe surface at
excavations as part of direct assesameant,

Dishonded Coating: Any loss of adhesion between the protective coating and a pipe
surface as a result of adhesive failure, chemical attack, mechanical damage, hydrogen
concantrations, etc. Dishonded coating may or may not be associated with a coating
haliday. See also Cathodic Disbondmant.

External Corrosion Direct Assessment (ECDA): A four-step process that combines pre-
aszessment, indirect inspections. direct examinations. and post-assessmant (o evaluate the
impact of external carrosion on the integrity of a pipeline.
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Fatigue: The phenomenon leading to cracking or fracture of a materal under repeated or
fluctugting stresses having a maximum value less than the tensile strength of the material,

Fault: Any anomaly in the coating, including disbonded areas and holidays.

Fracture Toughness: A measure of a material's resistance to static or dynamic crack
extengian. 1t is & material property usad in the calculation of crtical flaw sizes for crack-
like: defects.

High-pH SCCG: A form of 3CC on underground pipelines that is intergranular and typically
branched and is associated with an alkaling electrolyte (pH atbout 2.3). Also referred {0 az
classical SCC.

Heliday: A discontinuity in a protective coating that exposes the pipe stesl surface to the
enviranment.

Hydrostatic Testing: Pressure testing of sections of a pipeling by filling it with water and
pressurizing it until the nominal hoop stresses in the pipe reach a specified valus.

Indication: Any deviation from the noerm as measured by an indirect inspection tool.

Indiract Inspaction: Equipment and practices used {0 take measurements at ground
surface abowe or near a pipeline to locate or charactenze corrosion activity, coating
holidays. or other ancmalies.

In-Ling Inspecticon {IL1): the inspection of a pipaling fram the interiar of the pipe using an
ILl tonl. These tools are known as pigs or smar gigs.

Intergranular Cracking: Cracking in which the crack path is betwean the grains in a matal
tiypically assaciatad with high-pH SCC)

Investigative Dig: An inspection of & pipeline st & discrete location exposed for
examination.

Leaak: Product lags through a small hole or erack in the pipeling.

Magnetic Particle Inspection (MPI1): A nondestructive inspection technique far locating
surface cracks in a steel using fine magnetic particles and a magnetic field.

Maximum Allowahle Qperating Pressure [MAOP]: the maximum internal pressurs
permitted during the aperation of & pipeline.

Mechanical Damage: Anomalies in pipe—including dents, gouges, scratches, and metal
logs—rcaused by the applicatian of an external force.

Metallography: The study of the structure and canstitution of a metal as revealsd by a
Microscope.

Mear-Meutral-pH SCC: A form of SCC on underground pipelings that is transgranular and
iz aszociated with 2 near-neutral-pH electrolyte. Typically this form of cracking has limited
branching and is associated with some conrosion of the crack walls and sometimes of the
pipe surface. Also referred to as low-pH or nonclassical SCC.

pH: The negative logarithm of the hydrogen ion activity written as:
pH = -log (347

where ay" = hydrogen ion activity = the malar concentration of hydrogen iens multiplisd by
the meaan ian-activity coefficiant.

Pipe-to-Electrolyte Potential: Sea Siructire-to-Efeciralvie Pofential.
Fipe-to-Soil Potential: See Siucture-to-Electrolyte Fatendia!

Fressure: A measura of force per unit area.
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Hemediation: As used in this standard. remediation refers to corrective actions taken to
mitigate SCC,

Residual Stress: The locked-in stress present in an chject that results from the
manufacturing process, heat treatment, or mechanical working of the material.

Rupture: A failure of a pipeling that results from unstable crack propagation and causes an
uncontrolled release of the contained product.

RSTRENG': A computer program designed to calculate the pressure-carrying capacity of
comyded pipe.

BSCCDA: The stress corasian cracking direct assessment process,
Segment: A portion of 3 pipeline that is {to be) assessed using SCCOA.

Significant 5CC: An SCC clustar is assessed to ba "significant” by the Canadian Enargy
Pipeline Association (GEPAY if the despest crack, in & series of interacting cracks, iz
greater than 10% of the wall thickness and the total interacting length of the cracks is equal
to or greater than 75% of the critical length of a 50% through-wall flaw that would fail at a
stress level of 110% of SMYS, CEPA also defines the interaction criteria,

The presence of extensive and "significant” SCC typically triggers an SCC mitigation
program {see discussion under Post-Assessment Step).

Specified Minimum Yield Strength (SMYS): The minimum yigld strength of a material
prescribed by the specification or standard to which the material is manufactured.

Stress: The force per unit area when a force acts on a body.

Stress Corrosion Cracking: Cracking of a material praduced by the combinad action of
corrosion and tensile stress (residual ar applied).

Structure-to-Electrolyte Potential: The potential difference bebween the surface of a
buried or submerged matallic structure and the elactralyte that is measurgd with referance
to an electrode in contact with the electrelvts.

Terrain Conditions: Caollective term used to describa soil typa, drainage. and topography.
Often ugad as input in the genaration of SCC predictive madels.

Transgranular Cracking: Cracking in which the crack path is through the grains of a metal
({typically associated with near-neutral-pH SCC).

Voltage: An clectromative force or a difference in electrode  patentials. commanly
expressed in volts ar millivolts,

Yield Strength: The stess at which a material exhibits a specified deviation from the
proportionality of stress to strain. The dewiation is expressed in terms of strain by either the
offset method {usually at 3 strain of 0.2%) or the total-extension-under-load-method
rusually at a strain of 0.5%).

3.0 PRE-ASSESSMENT

3.1 Purpcse

The Pre-Assessment is used to collect and analyze historic and current data to priaritize
potentially susceplible segments of pipelines and help select specific sites for more detailed
evalugation within those segments.  The susceptible segments for high-pH SCG are
assumed to be those identified based on the criteria in Part A of ASME B31.85, as listed
below. Similar criteria, except for the one reganding operating temperature, may be used
for near-neutral-pH SCC.

“ Canadian Energy Pipeline Assodation {CEPA), 1650, 801 Bth Averue S\, Calgary, Alberta, Canada TZP 3W2.
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3.2 Procedure

During the pre-assessment. data must be campiled and analyzed in order o make
infarmed decisions on the pipeling's suitability for SCC0DA The same ar similar data are
often included in overall pipeline risk {threat; assessments. The pre-assessment may be
conducted in conjunction with other rigk-assessment effarts.

Colecting accurate and cormplete data at this stage is very impartant.  To maximize
efficizncy, consider collecting the following:

1. Accurate spatial coordinates of pipeling and related data.  SCC0DA relies on data
alignment, which requires accurate spatial positions.

2 Historical CP and coating performance data that indicate the effectiveness of cathodic-
protection systems. SCCDA IS dasigned o preclude future SCC. Hence, data that
showy the cathodic protection systern is working properly support the process.  Such
data may include annual pipe-to-soil surveys, close-interval surveys and bimonthly
rectifier and bond current data.

3 Measurermants and data from which estimates of corresion rates and SCC growth rates
can be made. SCCDA requires PG&E ko estimate (petential] future corosion rates.
Frecise corrosion depth measurements and SCC depth and eolony number provide a
baseling for caloulations and future assessments.

4 Measurements and dafta related to remaining wall thickness at identifiable locations along
the pipeline. SCCDA bases its remaining life calculaticns on the most severe identified
COFOSIOn anamaly,

9. Capturing the experience of field perscnnel with regard to the pipeline history.  Field
paersonnel can provide important information needed to resclve areas of uncertainty,
such as calculation of corrosion rates and the start and finish locations of SCCOA
regions.

The amounts and types of data to be collected will vary with pipeline condition. history, age,
atc. This document provides guidelings far determining data collection neads.

Consequences of good data collection include: SCCDA is more likely o he found
effectively, indication severity estimation is improved. and the number of confirmatery digs
necessary may be raduced.
3.2.1 Data Gathering and Integration

Pre-assessment data fall into five categories:

1. Pipe Related

2. Construction Relaked

3.5oil'Enviranment

4. Corrosion Protection

5. Pipelineg Qperations

In accardance with the requirements of ASME B31.35, a Company's SCC threat
identification should begin with data gathering and integration:

Collect Data for Initial Susceptibility Azsessmeant

FGAE should collect available and relevant data on the system being analyzed.
Information to he collected should include but is not limited to the following:

+ Diameter, grade and Wwall thicknass

«  Pipg manufagturer and type of longitudinal seam weld

I GTR0003851
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Yearfseason of construction
MADP (% SMYS)
Type af external coating (pipe sectiaon and girth weld coating)

Operating temperatures and pressures associated with each pipeline system
andfor segment of pipeline

Froximity to compressor station discharge (miles) and

Hydrostatic retest information

Using the above infarmatian, PGEE shauld identify thase partiona of its systerm that
are potentially susceptible to SCC. Potentially susceptible regions should be taken
as those that:

The operating stress expeeds 60% of the specified minimum yigld strength,
The operating temperature has histarically exceeded 1009F.

The segment is less than 20 miles downstream from a compressor station.
The age of the pipeline is greater than 10 years.

The caating type is other than fusicn-banded epowy.

A osegment on which ohe or more service ingidents ar ohe or morg hydrastatic
test breaks or leaks has occurred and has been caused by SCC unless the
conditicn that led to SCC has been cormected.

Data from Prior Excavation Programs

PGAE should collect and review available and relevant information from prior
excavation pregrams on segments identified as potentially susceptible to SCC.
Data to be collected should be callectad 1o assess the following:

Any observed correlations betwsen the ccourrence andior severity of the
detected SCC with coating type, terrain condition {2 scil, drainage and
topography}. distance downstream fram compressor station, operating stress
levels, and gperating temperatures,

The condition of the coating observed at each excavation site.

The pH of any electrolyte observed under the coating at each excavation site.
The typas of corrpsion products ohserved at each excavation sita.

CP conditions at each site,

Praximity to dents, welds, ete.

Pressure Data

PGAE should collect and characterize data on pressure oyeles associated with
each compressar station located within those pipeline segments deemed to be
susceptible to SCLC. Based on the characterization, PG&E should prepare a
pricritized list of pipelines segments based upan the severity of thair maxirmum and
average operating stress levels,_This is related to the threshold stress required for
initigtion of SCC. Laboratory studies of initiation of high—pH SCC have shown that

stress cormosion cracks initiate above an applied stress level referred to as the

threshald stress which i reported a5 a percent of the yvield stress.)

Locations with High Besidual Stress
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FGAE should identify locations of potentially high stress intensity caused by
corrosion, dents. gouges, bends, high welding residual stresses, geotechnical
forces. The location of corrosion, dents and gouges should be identified from in-
line inspection {ie «caliper andior magnetic flux leakage MFL) data. where
availabla, or as a result of activities such az ECDA. The locations of hends can be
identified from alignments sheets. The locations of gectechnical forces can be
obtained from gectechnical studies undertaken by or on behalf of PG&E. FGEE
should prepare a list of lacations of potentially high regidual stress.

Ability to Conduct SCCLMA

PGEE should determine the suitability of conducting SCCDA aboveground surveys
on susceptible pipeline zegments ta determine areas of potential coating
dishondment.

Additional Data Collection

FSAE should consider collecting additienal data regarding the likelihood and
consequences of SCC, Table 3-1 provides guidelines from the MACE Standard
Fecommended Practice on SCCDA Methodology (RPC 204-2004. The
importance ranking in the fourth celumn is as follows:

« Required (RL Usually impoant for pricritizing sites.
= Desired (D). May be important far prioritizing sites in sorme sases,

= Consider (O}, Mot relevant to priontizing, but may be useful for record keeping.

Table 3-1. Pipeline Characteristics and Their Impact on SCC Susceptibility

Use and
Interpretation
Factor Relevance to 5CC of Results Ranking
PIPE-RELATED
Background data
Grade MNa knowr'! _ccnrr‘elation with SCC neaded 1o calculate ~
susceptibility. atresz as percent of
SMYS.
Background data
Diameter Mo known _currelatic:n with SCC needed to c;lculate c
susceptibility, slress from intemal
Pressure.

Wall thickness

Impacts oritical defect

size and remaining lifa
pradictions. Needed G
to calculate stress

from internal pressure.

Mo known correlation with SCC
susceptibility.

Year manufacturad

Older pipe materials
typically have lower

Mo known comrelation with SCC toughness levels, C
susceptibility. reducing critical defect
size and remaining life
pradictions.
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Lise and
Interpretation
Factor Relevance to SCC of Results Ranking
Mear-neutral-pH SCC has been found
preferantially in the heat-affected zons
of ERW pipe that was manufa:::tured by Important factar to
. Yeoungstown Sheet and Tube in the ;
Pipe manufacturer | 1c0nd Reported to be statistically m”?dfrfﬂagegr' R
significant predictor for near-neutral-pH 1ol P '
ST in system model for one pipeline
Bystem.
Mear-neutral-pH SCC has been found
preferantially under tentad tape coatings Mav be important
along D3A welds and in heat-affected s portan
Seam type zcunega along some electric-resistance factor o consider for D
wealds. Mo knawn correlation with high- near-newtral-pH SCC.
pH SCC.
Shot peening or grit blasting can be
beneficial by introducing compressive
residual stn:sses at thegsurfaclzje: gﬁ;ﬁgﬁ;ﬁg{;ii he
Surface preparatian | inhibiting crack initiation. and by ) R
. i oo e pH and near-neutral-
remawing mill scale, making it difficult o H 8CC
hold the potential in the critical range for P -
high-pH SCC.*
To date, SCC has not been reported for  Important fastor to
. ipe with undamaged fusion-bonded consider for both high-
Shap coating type g;i}x}f (FBE) cuati?'lg or with extruded pH and near—neutra?— R
polysthylshe coating, pH SCL.
Bare pipe S_C:C ha; t;e_en ob_serued on bare pipe in - May be important O
high-resistivity soils. factor.
There have been instances in which
near-neutral-pH SCC has ccourad Mav be i tant
Hard spots praferantially in hard spots, which can Ay L& Importdn D
; factor.
ke located b;f ILI that measures residual
rmagnetism.
CONSTRUCTION-RELATED
. Aqe of pipeline used
Impacts time awvaer which coating in criteria for selaction
Year installed degradation may acour and cracks may  of susceptible R
hawve been growing. segments in Part A3
of ASME B31.85.
May be impaortant for
ﬁiﬂﬁﬁﬁﬁ;ﬁfﬂ acourately locating G
each site.
. May be important for
Route maps/acrial acctratelyﬁzﬂcating C

photos

gach sita.

* Beavers, J. A, Thompson, M. G, and Coulsen, K. E. W, "Effects Of Surface Preparation And Ceatings
On 3CC Susceptibilty Of Line Pipe: Phase 1 — Laboratery Studies,” CORREOSIONA3, MACE Paper MNa.
597, Maw Srleans, L&, March 1993,

“ Hard spot failures have been known to occur in 1952 pipe manufactured by A.O. Smith.
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Lise and
Interpretation
Factor Relevance to SCC of Results Ranking
Backfill practices influence probability of
Construction caating damage during canstruction. Eany levels of CP D
practices Alsa, time between burging of pipe and  might be inmpartant.
installation of CP might be impartant.
Suiface preparation Will scale promotes potential in crtical May be discriminating R
for field coating range for high-pH SCC. factor.
High-pH SCC found under coal tar,
asphalt, and tape. Near-neutral-pH SCGC
mest prevalent under tape but also Important factor to
Field coating bype found under asphalt. Yeather consider for near- R
canditians during censtruction alsa may  neutral-pH SCC.
be impertant in affecting coating
condition.
Location of weights Mear-neutral-pH SCC has been found D
ang anghors under hugyangy-gantrgl weaights.
Lacations of valves,
g?:?priescﬂgpn?éésl May be important for
couplings, expansian :ﬁgﬂﬁ;ﬁgﬂﬁﬁmg c
joints, cast iron aach sita g
components, tie-ins, '
and isalating joints
May be important for
Locatiens of casings |[_3P shielding and coating damage more  acourately locating O
ikely within casings. and characterizing
aach site.
Locations of bends, | yout indicate unusual residual Residual stress may
Including miter bends stresses be an important factor D
and wrinkle bends ' '
. Might indicate unusual residual Residual stress may
Location of dents stresses. be an important fastor. D
SOILS/ENVIRONMEMNTAL
Ma kngwn carrglation bebtween soil type
and high-pH SCC, except for some
svidencs that high sodium or potassium
S0l charactaristics) levels might promote development of Might be impartant,
types {Refer to concentrated carbonatetbicarbonate especially for near- (B
Section 4. solutions under disbonded coatings. neutral-pH SCC.
Some suceass has been experienced in
carrelating near-neutral-pH S3CC with
specific soil types.
Drainage Has been correlated with both high-pH Might be important D
and near-nawtral-pH SCC. prarametear.
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Lise and
Interpretation
Factor Relevance to SCC of Results Ranking
Has been correlated with both high-pH
and near-neutral-pH SCC, possibly
related to effect an drainage. Also.
circumferential near-neutral-pH SCC . .
Topography has been observed on slﬂpeg where =ail Might be Impartant O
movement has ocourred (apparertly parameter.
external loading induced
circumferential low pH SCC is more
cammen that we thought.
Ma abvious correlations have baen
Land use found, but use of fertilizer might affect Might be important O
{current’past) eoil chemistry as related to trapped parameter
watar under disbonded coalings.
Groundwater Gmurjdwater conductivity affects the Might be impartant O
throwing power of CF systems. parameter.
Loc:at_ion of nver Affects soil moisture/drainage Might be important O
Crossings ] parameter.
CORROSION CONTROL
CP system -
(anuges, retct?iﬁrs: Adequate CP can prevent SGQ if it Important parameter. (]
and locations] reaches under disbonded coatings.
CP evaluation Background -
criteria infarmation.
CP maintenance Background c
history information.
For high-pH SCC, absence of CP might
allow harmful exides 1 farm on pipe
Years without CP surface. For near-neutral-pH SCC Important parameter. o
applied ocourring at or near the open-circuit
potential. absence of CF could allow
SCC to proceed.
Although high-pH SCC coours ina
narrow range of potentials (typically
between -575 and -825 myY vs
CufCus0.), it has been observed on
pipe that appeared to be adequately
cathodically protected, because the
actual patential at the pipe surface can
be less negative than the above-ground
CIS and test station | "EASUrements because af shielding by :;rgﬁggz?tfof?gg:hti.gh
infarmation disbonded coatings. Neverheless. pH and near-nautral- C
lzcations of cracks might correlate with pH SCC
CP history. especially if problems had :
been encourtared in the past . In the
case of low-pH SCC, it is difficult to
define a range of susceptible potentials
due ta the shielding process.
Mevertheless, laboratory results have
shown that low-pH SCC has been
ohserved af the native potential.
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Use and
Interpretation
Relevance to SCC of Results Ranking

Coating-fault survey
information

Ceating type and
condition

Because SCC requires coating faults, Important backgraurd

indications of coating condition might inforrmation DO
help locate probable areas. :

Berauszs SCOC requires coating faults,

indications of coating condition might Important background R
help locate probable areas. informatian.

CQPERATIONAL DATA

Fipe operating
temperatura

Elevated temperatures have strong

accelerating effect an high-pH SCC. For

near-neutral-pH SCC, temperature Important, especially R
prabably has little effect on crack growth - for high-pH SCC.

rate, but elevated temperatures can

contribute to coating deterioration.

. Stress must be above a certain Impacts SCC
gg:ggﬁ% stress threshold for SCC o occur. Fluctuating  initiation, critical flaw R
) stresses can sigrificantly reduce the size, and remaining
fluctuations . L
threshold stress. life predictions.
. There is a high probability of finding
Leakirupture histary mare SCC in the vicinity of previously Impertant. R

(SCC)

Direct inspectian and
repair histary

discaverad 300,
There is a high prabability of finding

mere SCC in the vicinity of previously Impartant. R
discovered SCC.

Hydrostatic retest
history

ILI data from crack-
detecting pig

There is a high prokability f finding

mare 30 in the vicinity of previously Important. R
discaverad 8CC.

There is & high prabability of inding

maore SCC in the vicinity of previously Important. R
discavered SCC.

ILI data fram rmetal-
loss pig

If 3 metal-loss pig indicates comesion an

a tape-coated pipe where there is no

apparent indication of a holiday, the

coating is probably disbonded and May be important. (]
shielding the pipe fram CP, & condition

in which SCC—espedially near-neutral-

pH SCC—has been observed.

ILI data fram caliper
kools

Deants Iocated with calipar tools may
require investigative digs to detect the
possibility of SCC due to stress
cancentrations

May be important D

322

Frioritization

PGRE should pricritize the likelihood and consequenceas of an SCGC incident using
a ranking system, and the higher pricrity segments locations should ke scheduled
for early assessment {ie., near the beginning of the baseline assessment
programy}. Other segments can be assesged throughaut the implemantation peariod
of the baseline assessment plan. For detailed explanation of PGEEs ranking
system for SCC see PGAE's RMIPDE, "Integrity Management Program’”.
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4.0 INDIREST INSPECTION

4.1 Purposs

Indiract fnspections, which are not abways used in SCCDA, can be pedormed to
supplement the data from the pre-assessment step. Data from indirect inspections can
serve a5 input in priontizing potentially susceptible segments and salect the specific sites
for direct examination.

4.2 Procedure

Aboveground Measirements can include activitias such as closs interval surveys, coating-
fault surveys, gealogical surveys and characterization.

= Recommended practices are being developed by MACE for close interval surveys.
Alternatively, the procedures in Appendix A of NACE Standard RPOS02 may be used.

« Recommendead practices for coating-fault surveys are alzo being developad by NACE.
Again, the procedures as described in Appendix A of NACE Standard RP0S02 may be
used.

Other types of data that could be obfained in this step includea:

« Locations of dents and bends, found with in-ling inspection geametry taols, on pipalines
in which the SCC has been associated with such features.

+ Areas of coating disbondment and corrosion, located by in-line inspection magnetic-
flux-leakage (MFL) toals, on pipelings in which the SCC hag heen associated with such
features.

5.0 DIRECT EXAMINATION

51 Purpose

The Direct Examination Step is used (1) to examine the pipe at lecations chosen after the
pre-assessment and, if applicable, the indirect inspection and (2}, if 8CC is detected, to
aszess the prasance, extant, type, and sevetity of SCC at the individual dig sites.

5.2 Procedure

Pipeline segments that are potentially susceptible to SCC are to be subject to a bell hole
examination. Pipeling segments that are found o have numergus SCC clusters will require
further assessment and testing (beyond the scope of this document), such as inclusian in a
hydrostatic test program.

Before the direct examination takes place, dig sites must ke selectad from the prioritized
lacation list prepared in the pre-assessment step, modiied as appropriate by results frem
indirect inspections. In the absence of a detailed “soils model® for predicting SCO
susceptibility, the primary consideraticns should be the parameters listed earlier in Table
31

5.2.1 Excavations

Fipe must he exposed and the coating remowved for magnetic particle inspection
(WP in accordance with each Company's Bell Hole and defect assessment
procedurss. Magnetic particle inspection is used to identify posshble SGC.
Additional details are provided in NACE RPO 204-2004 Appendix B for surface
preparation technigues, and Appendix © for MPL Shallow grinding of lagal areas
can be used to differentiate SCC from benign pipeline anomalies. IF SCO is found,
in-situ metallography should be used to determine the cracking mechanism {high
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pH SCC [intergranular] or near neutral pH SCC [transgranular]}.  Detailed
gxaminations should be conducted in accardance with the WACE SCCDA
Eecommended Practice. Any cracking andfor external corrosion found should be
documented bogether with relevant dimensions.

Data Collection

Table 51 provides guidelines far data collection (taken from the NACE SCCH&A
Fecommended Practice). The importance ranking in the fouth column is as

follows:
Required (Rk Important elerment far SCCDA,
Desired (D} May be useful in SCCOA model development.

Consider (C): Useful background information or information used in other
analyses
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Table 5-1. Pipeline Characteristics and Their Impact on SCC Susceptibility

When
Data Element Collected Use and Interpretation of results Ranking
Pipe-to-soil potential | Prior to coating | Useful for comparison with ground surface pipe- C
ramaoval. fo-soil potential measurements.
Sail resistivity Friar ta coating | Related to soll camosiveness and soluble cation D
removal, concentration of soil.  Useful far comparison with
results of soil and groundwater analyses.
ZSoil samples Frior to coating | Useful in confirming terrain conditions. Sail (I
ramaowval. analysis results can be trended in predictive
model.
Graundwater Friar to coating | Chemistry results can be trended in predictive D
samples removal. model.
Coating bype Frior to coating | Required element. Used for fizld site verification | B
ramaoval. and in predictive madel devslopment.
Coating condition Prior to coating | Can be related to extent of SCC found. (]
remeoval.
mMeasuremsant of Friar ta eoating | Logations of dishondment can be related o D
coating dishondment | removal. presence of cracking and other measured data.
Electralyte Prior to coating | Useful in establishing type of cracking. Can be (B
ramaoval. related to groundwater chemistry.
Photograph of dig Frior to coating | Useful in confirming terrain conditions, coating C
site rempval. type. and coating conditian.
Data for other Eefore and Data fgr other analyses (e.g., dent D.C
integrity analyses after coating measurements: may be related to ocourrence of
removal. sCC.
Creposit description After coating Useful in establishing type of cracking. G
and phatagraph ramowval.
Deposit analysis After coating Useful in aestablishing type of cracking. D
removal.
ldentification and After coating Uzed far integrity assessment of corrosian R.C
measurement of removal. defects. Alsoc used in establishing type of SCC, if
carrosion defects present.
Photograph of After coating Used in integrity assessments. C
caresian defects removal,
ldentify weld seam After coating Reaguired element. Usad in field site verification, R
type removal.
MP| inspection After coating Reqguired =lement for SCC0A. Establishes E
remowal. whether SCC is present.
Location and size of | After coating Required element for 3CC0A. Used to establish | R
gach clustar rameoval. carrelation of location with ather parameters
measurad.
Crack length and After coating Required element far SCCDA. Used to establish | R
depth measurements | removal. significance of cracking and determine whether
there is an immediate integrity concern.
In gity metallggraphy | After coating Used to establish type of SCC. C
remaoval.
Fhotograph clusters | After coating Required elerment far SCCDA, Used to confirm R
removal. crack measurements.
Wall thickness After coating Fequired element. Used in integrity assessments | B,C
Mmeasuremnsants remowval. and fiald site verification.
tMaasure pipe Aftar coating Required elemeant. Used in integrity assessmants | R,C
diarmeter removal. ard field site verification.
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Crack-like defects other than SCC might be found, Crack-like defects that could be
found include, but are not limited ta, Electric Resistance YWelded (ERW) ar flash-
butt welded seam anomalies. These defects include hook cracks, lack of fusion,
contact burns, hard-weld-zane cracks. weld canterline segregation cracking, and
selective seam weld corrosion, etc. Alternative methods for assessing such
defects must be followed. See ASME B31.53, ASME B31.4, ASME B31.8, AP|
1160, and similar documents for additional details.

Documentation and evalugtion of detected SCO

Following the completion of the MPl each detected crack cluster shall be
documentsd and evaluated according to the activitizs indicated balow.

Each detected cluster shall be given a unique identifier and the lecation of the
center of the colony shall be identified relative to a reference point such as a weld
and a clock pasition.

Dbtain the typical information an an individual crack shuster as follaw;

— Axzial length, circumferential length, maximum length, and width of the colony.
The axial length is the total length of the coleny in the axial directicn. The
circumferential length is the total langth of the colony in the gireumfarantial
directicn. The length of the caleny is the maximum length of the colony, which
might ke different from the axial or circumferential length. depending on the
colany orientation,  The width of the colany s the dimension of the colony
perpendicular to the length direction.

— Presence of interlinking. Cracks are defined to have interinked if they
pibysically have joined (coalesced) ta farm one lahder crack.

— Presence of interacting cracks. Crack interaction is dependent on the
circumferential and axial separation between individual [or interlinked} cracks
and is caloulated as follows. Two neighbaring cracks. as illugtrated Lelldw, arg
defined as interacting if their circumferential spacing ¥ is as indicated in
Equation {1} and if their axial spacing X is as indicated in Equation (2}:

IfI?
_—
X
poeo a4zl
“ (1}
x gl
- (2}

Where |- and I are the individual crack lengths.
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Determine the maximum crack length, including intedinking and interacting cracks.
The maximum crack length is the total length of the longest interacting and
interlinking cracks, as defined above.

Determine the presence of “significant” cracking. An SCC cluster is assessed o be
“significant” if the deapest crack. in a series of interacting cracks, is greater than
10% of the wall thickness and the total interacting length of the cracks i= equal ©
or greater than 75% of the critical length of a 50% through-wall flaw that would fail
at a strezs level of 110% of SMY3. Fee Section 5.3.5.7.5 of the NACE RFQ2{(4-
2Q04. A significant crack paotentially could fail in a hydrostatic test and therefore is
considered to be an eventual integrity threat to the pipeline, but a crack that is
labelad “significant” is not necessarly an immediate threat to the integrity of the
pipeline.

Dstermine the maximum crack depth for evaluating whether the cracking is
“significant” and in estimating the failure pressure. Use grinding or buffing, in
corjunction with MPI. Singe typically the longer cracks are also deaper, arinding
should be performed on them first.  If grinding is to be performed an a pressurized
lina. the initial wall thickness shall be determined by UT. and a safe wall thicknass
must be maintained at all tirmes during grinding.

Document the average circumnferential separation of adjacent cracks.

In situ metallography can be performed to determine the crack path of the SCC
fintergranular wersus transgranular) and establish the type of SCC (high-pH SCC
[intergranular] versus near-neutral-pH SCTC [transgranular]). It will also detemins if
the indication is a crack, scab, lamination, etc.  Remowal of metal samples for
destructive analysis may provide improved data on crack marpholagy, origin, and
propagaticn.  This includes, but is not limited to core plug sampling, GE-type
‘scoop sampling” {both of which can be done “hot"), as well as remcval of a 360-
degres pipe segmeant.

Measure and docurment the wall thickness at cluster location.
Photegraph the crack cluster under both black light and white light illuminaticn.

Analysig of Type of Crasking

Indications of cracking detected by this SCCDA procedurs can be the result of
several causes, including near-neutral-pH  3CC, high-pH SCC, mechanical
damage, or even neninjuricus mill imperfactions. The tel-tale signs of the 2-types
of SCO are enumerated below:

»  The presence of cracking in clusters typically distinguishes SCC from other
ferms of eracking.

v Mear-neutral-pH 2CC frequently iz associated with light surface corasian
of the pipe. High-pH SCC usually is not associated with obvious external
COrTosion.

= Mear-neutral-pH SCC is transgranular and typically is less branched than
High-pH SCC usually with evidence of corrosion of the pipe outside surface
and crack walle. Mear-neutral-pH SCC tends to be wider than high-pH
SCGC.

*»  High-pH 3CC is intergranular and typically is branched with little evidence
of corrasion of the pipe outside surface and crack walls.

3.2.2 8CL Severity Ranking

Following the completion of the MPI each detected crack cluster must he
documented and evaluated to determine its potential impact on integrity.  Typical

I GTR0003862



RMP-13 Fage 20 of 50
Date: 04-27-2006

information needed for assessing individual crack clusters is described in Section
53327 of the NACE document an SCCDA.  Some of the most important
parameters are:

Axial length of the colony,

Length of the colony,

Width of the calony,

= Maxirmum crack [ength including interlinking and interacting cracks,
= Maxirmum crack depth and

¢ Average circumferential separation of adjacent cracks.

The criteria to be used in order to determine 3CC severity ranking is based an the
CEPA Section 4.3.1 Box § definition fer “significant” SCC: an 8CC cluster is
assessed fo be “significant’ if the deepest crack, in a serieg of interacting cracks, is
greater than 10% of the wall thickness and the total interacting length of the cracks
is equal to or greater than 75% of the critical length of 2 50% through-wall flaw that
would fail at a stress level of 110% SMYS.

If the deepest crack in a series of interacting cracks is less than 10% of the wall
thickness, then the SCC is classified as “insignificant”.

If ho SCC indications are found, the section should be re-coated uwsing the
appropriate cogting in accordancs with PLAE's coating specifications,

When significant SCC indications are detected, the failure pressure should be
calculated using “fracture” and “flow" stress approach like PAFFC, CorLAS T or
an equivalent fitness-for-service analysis program,

If the calculated failure pressure is greater than 110% of SMY'S, then the SCC may
ba considersd minor.  If the calculated failure pressure is 100%-110% of SMY S,
then the SCG should be Classified as moderata. If the calculated failure pressurs is
00%-100% of SMY3S, then the 500 must be classified as moderate-severe. |f the
calculated failure pressure is less than 50% of SMYS, the SCC must be classified
a5 FeVOTS,

Engineenng Cntical Assessment calculation may be needed to determine risk,
crack growth rates and satisfactory pipeline safety performance.

523 Additional Excavations

The SCC DA process helps find representative SCC clusters on & pipeline
segment, but might not find all such conditicns on the segment. As a result, if SCC
clusters that excesd allowable limits are found. it should be assumed that other
similar defects might be present elsewhere in the segment.

The number of additional investigations needed to characterize a given segment
should depend upeon the extent and severity of any SCC debtected and the
confidence needed in the assessment  In addition, the frequency of subssguent
investigations should depend on an assessment as to length of time required for
colonies to grow to the dimensions necessary to be deemad “significant™.

If minar ar moderate SCC is found on excavation, a secand excavation shauld be
undertaken within one year at the most likely site for SCC, as described abowve.
The segment should be classified according to the most severe SCC found.

If seyvers-modarate or sevars SCC is found, the ssgment should be further
assessed and the SCC remediated or mitigated.  Hydrostatic testing andfor
remedial action should take place in accordance with ASME E31.82 and the NACE
SCCDA Recommendead Practics,
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6.0 PosT ASSESSMENT

6.1 Purposs

The Post Assessment is used to determine whether general 3CC mitigation is required,
pricritize remedial action for defects that are not removed immediately, define
reassessmant intervals, and avaluate the effectiveness of the SCEDA approach.

6.2 Procedurs

6.2.1 In general, if the presence of SCC is confimmed, one of the following 3
mitigation methods shall be used:

6.2.1.1 Evaluate repair or removal methods for 3CC. Industry research such as
FR-21B-3307 addrasses repair methods for 5CC.

6212 Hydrostatically teat the subject valve section.

6.2.1.3 An Enginsering Gritical Azsessment may be conducted to evaluate the risk
and identify any further mitigation matheds. Pr

An Enginsering Critical Azgezzment can be used to detemming the integrity of ths
pipeline when S0C i@ discoversd. An enginesring assessmant should be based on
fracture mechanics principles that allow the determination of the maximum
tolerable defect size that a pipeline can tolerate without failure.

The assessment can be camied out using analytical models, such as PAFFC,
CorL&S™ pC-Crack™ or an equivalent. These models can provide an assessmeant
of the effects of the found SCC and the comesponding growth rates. The final
results will e used o schedule rainspaction and mitigative actions.

6.2.2 Responze and Remediation

The proceduras for response and remediation following the discovery of SCC must
ha in accordance with ASME B31.85, taking intg agcount the NACE documant
'BCLC Direct Assessment’ and the CEPA document *3CC Recommended Practice'.

If cracks are classified as insignificant. they do not require any further remadial
action {cther than pipe receating etc) prior to reinstate ment.

If cracke are classified as minor, they can be removed by grinding {the pipeline
maximum operating pressure will be reduced to 80% of the highest recent
operating pressure while grinding and aszessment fakes plagel. The remaining
strength of the ground pipe should be assessed using RSTREMNG or an equivalent
method and repaired in accordance with ASME B31.85. The pipeline should then
he recoated, reinstated and returnad to full service.

If cracks are classified as moderate, they should be remaved by grinding and the
remaining strength assessed as above (using the measured rather than nominal
wall thicknesz and the pipeline maximum operating pressure will be reduced to
80% of the highest recent oparating pressurs while grinding and assessment takes
place). The pipeline must be repaired in accordance with ASME B31.85, recoated,
reinstated and returned to full service.

If cracks are classified as severe-moderate or sgvere, the pipeling maximum
operating pressure must be reduced to 30% of the highast recent [past 60 days)
operating pressure. The cracked saction should be cut out, or alternatively cracks
rmust be removed by grinding, assessed as above and repaired in accordance with
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ASME B31.8%8 The segment can be returned to sarvice at a reduced operating
pressure until a hydrostatic test can be completed,

6.2.3 Reassessment

If cracks are classified as insignificant or if no cracks are found, the segment can
be returned to the segment priatization poal and congiderad for selection in fufure
excavation program activities. PGEE'S criteria should be based on a cycle of
regular intervals for repeat inspections unless circumstances or results dictate
other pricrities.

If cracks are classified as minar or moderate, the maximum reassessment interval
for each SCC segment shall be taken as no mere than one-half the calculated
remaining life. Modearate cracks should alse be considerad to be transferred from
the excavation program to & hydrotest program, far hydrostatic testing within 3-5
years or in accordance with the results of the critical engineering assessment
results, or other mitigation.

If cracks are classiied as severe-moderate or severe, the segment must be
transferred from the excavation program to a hydrotest program, for hydrostatic
testing within 1 year, or other mitigation. Until hydrestatic testing, the segmeant
must be aperated at the reduced pressure (80% of the higheast recent apearating
pressura),

RECORD KEERING

This section is t0 document clearly and congisely the data and information collected and
decisions made during the SCCDA process.

7.1 Pre-Assessment Documentation {see Form A, Appendix B).

Pre-assessment documentation should include. but not necessarily be limited to:

« Documentation on the analysis used to select susceptible segments for
SCCDA.

+ Data elements collected for the segments to be ewvaluated, in
accordance with Table 3.1,

+ Methods and procedure used to integrate data, prioritize segments. and
select dig sites.

7.2 Indirect Inspections {se& Form B1 and B2, Appendix B].
Indirgct Inspection documertation should include, but not necessarily be linmited to;

« Documentation on the analysis used to identify data needs and select
specific indirgct inspection techniques.

+ Data elements collected for the segments 1o be evaluated.

= Methods and procedurs used to integrate data, prioritize segments, and
select dig sites.

7.3 Direct Examination Documentation (see Form H, Appendix B).

Direct examination documentation should include, but not necessarily be limited to:
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» Data collected for field site verification, prior to coating removal, and
after coating removal.

+» Results of analysis of cracking, if found.
=  Results of assessment of severity of cracking. if found.
7.4 Post Assessment (see Form D1 and D2, Appendix B).
FPost assessment decumentation should include, But not necessarily be limited to:

= Whether mitigation was required, the type of mitigation selected, and the
justification for the selection.

»  Criteria used to select reassassment intervals and the intervals selected.
+ GScheduled activities, if any.

» Criteria used to assess SCCDA effectiveness and results  from
assessments.
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APPENDIX A

Soil Collection & Laboratory Testing Protocol
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PG&E Soil Collection & Laboratory Testing Protocol

1.0 PURPOSE

The purpese of this pratecol is to oulline industry-accepted practices to be followed in the collection and
testing of sQil samples fram each excavation that is made in conjunction with PG&E's investigative
excavation pregrams.

2.0 SCOPE

The scope of this protocol includes collection, handling. packaging, shipping and laboratory testing of sail
samples obfained from selectad excavation sites.

30 MATERIALS FOR COLLECTION, PACKAGING, & SHIPPING OF SoIL SAMPLES

«  Trowel or shovel for sampling =oil

s Sorew-cap plagtic jars or gallan-size plastic freezer bags (2.4, Ziplock™ bags)

s Tape

«  Sharpie™ waterprosf marker

«  Anaerchic Dilution Solution (ADS) bottles [available from Biaindustrial Technologies)
+ Coolers to transport soil

o loeordryice

4.0 REGUIREMENTS
« A minimum of two {2} soil samples are to be collected at each excavation site. One of the
samples is o be reprasentative of the native sail at pipe depth [ie to be obtained from the
ditch wall perpendicular to the pipe), while the other is to be collected immediately adjacent o

the pipe and preferably near any anomaly(s) {ie. metal loss, SCC, dents, stc) under
inwvestigatian.

» All samples at pipe depth should be collected as soon as possible after being exposed o
the atmesphare to avaoid chemical changes and loss of viable anaarobic bacteria.

= Preservation of a portion of the soil in ADS sclution should be done as quickly as
possible to avoid lose of viable anaerchic bacteria.

5.0 COLLECTION & HANDLING
51 MNative Scil Sample

« Using a clean sampling device, abtain a “grabh” sample of the native soil at
approximately pipe depth,
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= If the native soil visibly appears to have significant differences within an
gxcavation, a native sail sample should be obtained from each different sail,

#« The minimum gquantity of soil chtained should at least be able to 30% fill a gallen-
sized plastic bag, or the equivalent valurme in plastic jars. The scil sample(s} should
be sealed in a sample container as guickly as pessible to preserve the natural
moisture.

s In preparation for bacteria meadia hottle inooulations, plags abaut W-teaspoon of each
soil sample in an ADS boltle and cap as soon after sampling as possible to help
prevent the loss of any viable anaerchic bacteria. Shake the bottle, vent the gas,
[abel the bottls, and seal with tape.

« Clean the sampling device after each scil sample has been taken to avoid cross-
contamination.

5.2 Nzar-Pipe Soil Sample

s« Llzing a2 clean sampling device. obtain a "grab® sample of the zoil fram immediately
adjacent to the pipe and preferably near any anomaly{s) [i.e. metal loss. SCC, dents,
etch under investigation.

= If there are several anomalies at an excavation. a "compasite” sample can be
abtained that cansists of amall “grab” samples frorm each anarmaly [oostion,

" Composite samples should only be collected if e individual samples do not
appear to be significantly different.  If there are significanf differences in the
appearance of the soil, then separate grab sample should be taken,

s  The minimum guantity of scil ebtained should at least be able to 30% fill a2 gallen-
sized plastic bag, or the equivalent volurme in plastic jars. The soil samplesh should
be sealed in a sample container as quickly as possible to preserve the natural
moisture.

» In preparation for bacteria media bottle inosulations, plase abaut -teaspoon of gach
soil sample in an ADS beltle and cap as soon after sampling as possible to help
present the Ioss of any viahle anaerchic bacteria.  Shake the bottle, vent the gas,
label the bottle, and seal with tape.

s Clean the sampling device after each soil sample has been taken te avoid cross-
contaminatian,

I 6TR0003855
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6.0 PACKAGING & SHIPPING

= If bags are used, double-bag each sample and seal securely. If jars are used, ke
sure the cap is securely attached and wrap tape around the lid.

= Using a Sharpie™ waterprast rarker, legibly label each sample container with the
pertinent information that needs to be recorded in the lab repart. A separate listing of
the sail identification and pedinent information should be securely attached {0 the
gxterior of the coaler,

¢+ Flace the sealed sample containers in a cooler. Add ice to the cooler to lower the
ternperaturs of the samplas 1o retard chaemical changes during transpor.

« On each cooler of samples, place an address label for the laboratory that the
samples are baing shipped ta.

= Per the United States Department of Agriculture’s (USDAY Animal and Plant
Health Inspection Sernvices (APHIS) Plant Protection and Quarantine Program
(PP}, soile may only be shipped to labaratores authorized to receive foreign
andfor domestic 2ail samples,

= Observe the soll movement requlations given in Figure 1.

= The address lakel on each container of samples being shipped must include the
laboratory’s Sail Import Parmit Mumker

« The cooled samples should bz shipped overnight to the laboratory as soon as
passible after sampling.  Per Jecticn 8.1.3 of the ASTM G 21 Standard for pH
measurement, “it (s recommended that the soil be packed in dry ice fo retard any
changes in oH due to chemical or hiological reactions.”

= The ADS hofiles cantaining sail may have to be shipped inh a separate
bgsdicontainer 0 as to prevent freezing of the solution and breakage of the
bottles.

7.0 LAEORATORY TESTING
741 pH, Resistivity, and Moisture Content

s The pH of the scil shall be determined as scon as possible per the ASTM G 51
Standard using a calibrated pH rmeter,

= Calibrate the pH meter over the anticipated pH range.

*  Resistivity of the sail shall be determined per the ASTM G557 Standard using a
Hilzson Soil Resistance meter and 4-pin soil box.

I GTRO0C3870
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= Resistivity shall be detemined on the as-received scil and after saturation with
deionized watar,

«  The percent meisture shall be determmined at 80°C per the ASTM 2216 Standard.

7.2 Soil Extraction for Analyses of lons

« Select 3 representative portion of the oven-dried seil and pass it through a 2-
millimeter {#10) sieve.

- Extract the socluble ions with deichized water. The ratic of soil to water to be used
will depand on the amount of iong that will dissolve. & suggested ratio is 100 grams
of sail in 300 mL of deionized water.

» Mix the soil and water for a minimum of one {1 minute to extract the soluble
ians.

= Filter the slurry o obfain a clear axtract  The extract is 1o be used in the
analyses of ions.

7.3 Cation Analyses

= The following cations shall be determined from the water extract by the inductively
coupled plasma (ICP) technigue: sodium, potassium, calcium, magnesium,
mangansse, and iran.

« EPA Method 2654, or eguivalent methedolegy, shall be used to determine total
phosphorous.

7.4 Anian Analyses

« EPA Method 3101, or equivalant methodalodgy, shall be used to determing the
alkalinity (hydroxide/carbenata/ticarbonate’carbenic acid) of the extract.

The total alkalinity of a water is the sum of the bases that are titratable with strong
acid:

TA = [HGQS] + 2[C05] + [BIOHM] + [OH] + [HPO,] + 2[F O] + [SIO[OH}s] + [HS] +
2[3] + [NHa] - [H] - [H3O.] - [HF] - [HsPey][1]

In most natural freshwaters, such as soil extracts, total alkalinity is roughly egual to
the carbonate alkalinity because the concentrations of the other species are so low
[2] =4

TA = [HCO4] + 2[C0s)

I GTRO003871
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The relative concentration of HpCORHE DM 00H is then determined based on the
pH of the extract,

« EFPA Mathod 3252, or equivalent methodeology, shall be used to determing the
chlaride concentration in the extrast,

« EFA Method 3521 or equivalent methoedaolegy shall be used to determine the nitrata
coheantratian in the extract.

= EFA Method 3754, or equivalent methodclogy shall be used to determine the sulfate
concantratian in the extract.

Carbon Analyses

« Tatal inorganic carbon and total organic carbon shall be determined by industry-
accepted methodology.

Texture

+ The percentage of =and, silt, and clay shall be determined industry-accepted
it hodology .

Bacteria Media Incculations

Media bottles should be inoculated with the scil/ADS solution as socn 23 is
reasonably possible to prevent loss of viable bacteria.

« The senal dilution technique shall be used, per manufacturers instructions, te
inoculate a string of & media bottles for each of the fallowing gqroups of bacteria:
asrabicy, anasrobis, acid praducing, sulfate reducing, and iran relate,

. Label each tray with the sample identification. date of inoculation, and dilltion
number.

. Incubate the beottles at room temperature and follow manufacturer's instructions for
determining viable bacteria counts.

I GTRO003872
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APPENDIX B

SCCDA Report Forms
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RMP-13

FORM D1.

Date;

FPage 38 of 50

Date: 04-27-2006

MITIGATION AND JUSTIFICATION FOR THE SELECTION

FORM

Starting Mile point:

MName: of SCCDA Project:

Ending Mile Paoint:

Line Mumber:

Joint #:

Fipe Data

Ciameter: WT:

Length of Jaint: Pipe Diameter:

Material: MAOP:

Isolated SCC Location — Detail

Quantity
N Distance . {lLe. Severity
'“d"f;at'“" Type | from | S0k | ohath width  M3X | mberof | Ranking
o, Position Depth
Zera ref Defects,
ete)

Sketch of SCC Indication and Ultrasonic Inspection Layout {Indicate % size, type, depth,

atc)

GTRO003881
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FPage 3% of 50
Date: 04-27-2006

Critical Engineering Assessment Analysis

Analytical Madel Used {PAFFC, Corl AS'™ pC-Crack'™ ar ather):

Calculated Growth Rates

Comments:

Remedial Action
Cutout - Reinfarcing sleeve 0O

Recoat ] Dther O Specify

Actual recoat chainage

Actual chainage of reinforcing sleeve

Actual cutout chainage

Coating used

Replacemant pipe

Is Raprioritization Indications recommendad? Yas No

Are Rapeat Indirect Inspections Required? Yas HNo
Comments:

Reviewed by: Date:
Approved by: Date:

GTRO003882



a1eq Aq paaoiddy
:ajeq :Aq pamalasy
ON/STA abuey
EJUaLIUIO"} .__au_.._ﬁ__.._m ON SN Juas3ald _.._u.ﬂﬂﬂ_ uasalg E_._D_Lm diN 40 4l
T ‘ouday HoIsSoLan §IRI] P [Eunbup UQIEIIPU]
AVELD JO uoyEIoT]

NOIZ¥LIHOldd3d

900Z-£7-70 812
0% 10 O sbed

UCIEN|EA] UOIEZNION 4

Jaquiny uoibsy vgoos

20 WHOL

Isguinp aur

oalold YAD0S 40 SweN

e

€l-diny

GTRO003883



RMP-13 Fage 41 of §0

Date: 04-27-2008
FormH: DIRECT EXAMINATION DATA SHEET 1 OF 10

DA/ILI DA ILI
RoL TF MUMPBFR! MN-SF3 AFMT! ILI Lz DISTARCF!
Do TF OF EXCawATION! IMA ML K FRFR! RMP-11 RFF.SFoTIN: TzHe 52
MILE POINT! REFEREFICE SIRTH WELD!
E:iow InaTIDN FERFCRN ED Bry: Hez=12n NUwBER: Dis—nqaue FRom GiRTH YWeELD:
PGE&E ProJEcT MAaNAEER: SugRzaion #{1C0A)
APPROVED By BTRTIONING:

DpaLk Humoor:

ExcavaTion PrRIGRITY: ExcavaTion REAZON:
O e iman O Scn own afFa il -1 sra: O [0 Ecoa O i O FBicos
O MoewnTor [0 EFFECTIVENESS O 1zoms O 1coa O ot-er

IF PRACTICAL, TAKE PIS OR C15 READS BEFORE EXCAVATION:
ExcavaTion DETAILS: CENTZRLIME GP3 COORDINATES {BASED 0N GIS):

MORTIING! PLamMED ExGavanon LENGTIIFT.):
Ensimg: A U BExcawanom L weiitH (Fr):
CENIEHUNE GPS COORDMAIES {UINGORRES 1ED FIELL MEAS HEMEN 30 (3PS FiLE Mamk:
MaRTHING:
EasTING:
CEMTERLIME GPS CoarOiMATES {CCORRECTED FIELE MEASUREMENT):
MORTING!
Eag M

1.0 DaTa BEFORE COATING REMOYAL
1.1 Manve Sow TYFE: oy ORock sano [ Loam Cwer [OTH=R
DEPTH OF COVER (FT.):

COMMENTS!
1.2 CoamNG TvPE: [ HAA O Somesnc O PuresneTase O WexTape [0 FEE [0 Powescrete
[0 Bareonr [ Parn [ 9O1HFe: CIOMN NS
COATING THICKNESS {INCHES): MUMEBER 07 LAYERS:
1.3 Houpay TEsTing PErFarmen?: [ wrs [ Mo Yo ace Usen: Ilar Lesrad i0s a2k Haars Briowae,
Device Usen: [ Gon [ W Seomcr COMVENL ST
1.4 PIPE-TQ-50IL POTENTIALS v DiTCH {-mV): LI5S [
LLMMI NG

1.5 S50l RESISTAWTY IN DHTCH (2 cmib:

MeTHoD: [] 4-Pin O SaziLBox
1.6 30L SAMPLE LOGATION:  COMMENTS!

1.7 Grouwo WaTer Present? [ ¥es [ Mo SawplefsdCowecten® [ Yes [0 Mo SampLerH:
COMMENTS!

1.8 COATING CONDITION; 0 Gooon-—ADNIERED TO PIPS O Fair— Coamivg PARTIALLY DISBONDED OR DESRAJED
O Pook—Gownme Siniemsan 10y DIREONEE R MISsine

COMMENITA!

1.9 MaP OF COATING DEGRADATION: ZERD REFERENCGE POINT:
NG E AT CALCAREOUS CEPGS T OCs HIGNE

FLaw

¥

T2 OSLISK

O 0'sLock

§ 0'ZLOCK,

3 0'IL0ck

T2 LLOSK

Fz= 0 1 2 3 4 3 g ¥ i 4 10

I oTRo003s64




RMP-13

FormH: DIRECT EXAMINATION DATA SHEET 2 OF 10

Page 42 of 50
Crate: 04-27-2006

ILI Lo DISTARCF!

DAFILI DA
RoLTF MUMAFR! M -EF5 AFMT!
OoTE DF EXCAWATION! IM& MLWEER!

RMP-11 Rer. SecTicr:: Tobla Bi52

MiLE P

ReFERErICE BEIRTH WeLD:

E:iow INaTIDN FERFCRN ED By: RE=12n ML NBER:

Dns—nqce FRom GiRTH WELD:

PG&E Pruoues) Mansses: SubH=ion #{1C0MA)

ARPHOYED By B1n0HING:
SreaCRk HUMCLCR:
1.10 PHoTos TAKkEN? [ Yes [ No
*52E PHG TG LG FOR A20ITICNAL IMFORMAT O,
1.11 CoaTing SamPLE TAkENT [ YEz [ Mo
1.12 Liguo UnpernEaTH CGoaTing? [ Yes [ Mo
1.12 CoRROSION PropucT PrEsenT? [ Yo [ Mo

COMMOMTS,

LocATION OF SaM=LE:

IF Yes eHOr Liouo:

Ir e, Wes SAMPLE Takcn? [ yos [ Mo

1.14 3oL pPH (3B ELECTRODE): LIFsin ana:

2.0 Dars AFTER CoaTING REMOVAL

2.1 PirE TEMFERATURE {"F]:

MEszLREN Piee Deiae es [

Dhinndtzs 1131 AM:

22WELD SEam Tyre: [ DSAWY [J&ssaw  [] ERW [0 sMmLS IF CAN'T DETERMINE, VISUALLY
0 BPRaL [ Lar O FasH  [J A0 SmimH O
2 3 GIRTH WELD COORDINATES: PERFORM MACROETCH TO LGGATE &
IDENTIFY TYPE {SEE TAELE 5.7.3,
MCaH | HIMG: ELEMENT Z.Z)
EasTING:

ELEvaTION: WELD CLock PosImian:
2.4 OTHER DAMAGE;
2.5 UT WaLL THIGEMESS MEASUREMENTS: TDC: JO'CLoCK: G ' CLOCK: B P CLOCK,

UT WaLL THICKNESE GRID [@ 6:00 15 REQUIRED.

2.6 WET FLUORESCENT MaG. PART. 15 REQUIRED.  COMMENTS!

BE SURE TO ATTAGH GRID TO H-FORM ELECTROMIGALLY, SEE PAGE 6 0F 140,

YWERE THERE ANY LINEAR IHDICATIONS T O ves [ No

2.7 Take PHOTRS 10 DocUMERT CORRDSION AND OTHER ANOMALIES. ™

“HZE PHO™ LOG FOR AJDITIONAL |NFORMAT 2F..

2.8 OverviEw MarF OF CORRODED AREA™;

*SFF PIT NFPTH MF 250 SMFNT 2510 FOR ANRIT 24s INFOR BTN

PRTT AT AT LA T NE TS,

IFYZ5. ATTACZH MDE REPORT E_LECTROMICALLY A% [243T OF “HE H FORM.
F=PGR™ T INZLUDE BLAZE LESHT &MDWHITE LIGHT FHCTON ©F
INZIZAT 24

Zerp Reference Point:

L2

FLow

17 2iznck

ERn e R

B oo

TG GEE

12 CSL0CE,

F=F= 4 1 Z 3 4
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RMP-13 Fage 43 of &0
Crate: 04-27-2006
ForMH: DIREGT EXAMINATION DATA SHEET 3 OF 10

DALLI DA ILI
R TF MUMAFR! NBFOUFMTT ILILOG DISTERGE
OTE DF EXCAWATICR! IM& ML WEER! RMP-11 EeF. SECcTicr: Tsbla 552
MiLE P ReFERErICE BEIRTH WeLD:
E:iow INaTIDN FERFCRN ED By: RE=12n ML NBER: Dns—nqce FRom GiRTH WELD:
PG&E Pruoues) Mansses: SubH=ion #{1C0MA)
AHBROYED B SR IOHING:
QIRICR HUMCLR:

Excavation Drawing:

At minimum draw pipe slevatian prefile and indicate stationing of 11 Iew point a1d 2) critical irclinatior angle.
Place an armow on the drawing ndicating direction of gas Tow in the regionis). Other labels may alzo be added i=.9. "to Station™.

Inclinatian F'.nfle tdEgrees)

DNepth of.)

Distance

Flow <

STATIZNING STATIOMING

NOTES (Record statianing and names of nearky landmarks such as creeks and roads. Pravide any additional information
that may help in spatially positioning pipe):

CONFIDENTIAL — Pursuant to P.U. Code §583 GTRO003886



¢ 40 L dI42 HLd3a Lid

g W A Sl LAY AL HOM

i B |
Coospac) Apoady] nonpsng 4]
THAML - JELS W

SR S ey

SALECE A Y

SIHSCLLY LS

BN E LR A I RN T R et |

L CLE RN AT LS LI

SRLECE D AR A ] SO A ]

Eo N Y I/ DT e e 1 e B SRR a0 LR LT
CUTE AT T LIRS T b ST AR IR I N [ Iy NP
SRRSO YL LG kR SRS DL
I vl vy 0] 40 ¢ obed
S133HS AlED LNINIWNSYIN H1d3ad Lid TYN=E31LX3 H w34
200Z-L2-90 "8eq
05 10 pp abed £ L-dNy

GTRO003887



¢ 407 49 HL43a Lid

tT 130 s 1z Ul %l Hl il | 1N bl £l Il Ll il f ¥ L 7 3 t

UTATR (TRT) ATTLWTASIT IR

B B [

ISIEHIEYIRENN

FusnnEag )

TR — TZT5 (TR

R | L) AT ALY

RN TTEL RN Ny (V)

(AR NN ETRE LS Y

ErTNOTTE LR

STATRWY T T AT A0

R K W] TR W O IO B i AVELN = BLLEIL

Sl OZLP LD SO LY Ay ik

ERTU(F: IE B

BTN R e B LN R

1 : THASIF T ML
TOCRYR] 0T LAE T LR RIS YR
R Y LA Ly 1| LI B
[l WiT

S133HS QMDD INFJNIHNSYIN HLH3A Lid T¥NH3LX3

B00Z-LZ-70 ‘21eQg
0% J0 op abed

UL L Ll
[T

0L 10 § afieg
H uuo4

€l-diny

GTRO003888



RMP-13

Form H — Page 6 of 10 INTERNAL CORROSION PIT DEPTH GRID
DA/ILI DA ILI
R 1L MumuLe: N-BLGaLmi: LI Lns Busanc:
DATE OF EXCAMATION: IMA ML K BER: RMP-11 REM. SECTISN:  Tzbe 562

MILE PQINT: REMEREMCE [EIRTH WELLD:

EXoN INATICW PERFORN ED B REZIZH MLWEER: Di5~A4CE FROM GIRTH WWELD:
PE&E PROIFCT IANARFR! SURR=GAIGN #{1COA)
APPROVED Biv: ETRTIONING:

Or2ER HuMEER:

Grid Size=_1 inchx _1 inch

Clock Position (specity below

INTERNAL CORROSION GRID
“age 1of 1
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RMP-13

Form H — Page 7 of 10

DAJLI
R 1L MumuLe:
CeATE OF EXCAWATION;

COATING DAMAGE

]

N-BLGaLmi:
IMA ML BER;

MILE POINT:

Exxow INaTIO PERFORN ED By

FR.EZICh MUK EER:

PE&E PROIFCT IANARFR!

SURR=GAIGN #{1COA)

ILI
ILT Léns s ancL:
RMP-11 REr. SECTIoN:  Teble S6.2
REMEREMCE GIRTH WELL:

Dis=acE FROM GIRTH YWELD:

APPROVED Biv: ETRTIONING:
Or2ER HuMEER:
FEET FRCM .
NC. REFERENCE O'CLCCK MAX LENGTH {IN.} MAX CIRC EXTENT (IN.)
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RMP-13

Form H — Page 8 of 10

CORROSICN LOG

DA/ILI DA ILI
R 1L MumuLe: N-BLGaLmi: LI Lns Busanc:
DATE OF EXCAMATION: IMA ML K BER: RMP-11 REM. SECTISN:  Tzbe 562
MILE PQINT: REMEREMCE [EIRTH WELLD:
EXoN INATICW PERFORN ED B REZIZH MLWEER: Di5~A4CE FROM GIRTH WWELD:
PE&E PROIFCT IANARFR! SURR=GAIGN #{1COA)
APPROVED Biv: ETRTIONING:
Or2ER HuMEER:
Ic FEET FROM .
Eg REFERENCE FCLOCK MAX PIT DEFTH [MILS) MAX LENGTH {IN.} MAX CIRC EXTENT [IM.]
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RMP-13

Form H — Page 9 of 10 PHOTO LOG
DA/ILI DA ILI
R 1L MumuLe: N-BLGaLmi: LI Lns Busanc:
DATE OF EXCAMATION: IMA ML K BER: RMP-11 REM. SECTISN:  Tzbe 562
MILE PQINT: REMEREMCE [EIRTH WELLD:
EXoN INATICW PERFORN ED B REZIZH MLWEER: Di5~A4CE FROM GIRTH WWELD:
PE&E PROIFCT IANARFR! SURR=GAIGN #{1COA)
APPROVED Biv: ETRTIONING:
Or2ER HuMEER:
F",L?}TD LOGATION DESCRIPTION COMMENTS
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RMP-13

Form H - Page 10 of 10

DA/ILI DA ILI
R 1L MumuLk: N-BLGaLmi: LI Loes D anc:
DR TE OF EXCAMATIOR: IMA MUK BER: RMP-11 REM. BECTION:  Teble 5562
MILE PQINT: REMEREMCE [EIRTH WELLD:
Exak INATIONW PERAFGRN FR B! RFZIGH ML WRFA! Dig—aucF FROM GIRTH WF M
PG&E PROJFCT IANARFR! SURR=GIGN & {1COA)
AMFROYER B STATICNING!

Or2ER HUMEER:

RECOAT DaTa
3.1 SanDELAST MEDIA; ANGHOR PROFILE MEASUREMENT:

3.2 PiPE RECOATED WITH!
"] bPowvERGRETE ] [ Wk 1ARE [ BAR-EUET238  [JUEvGRIF238 [ Uev 1 ar 247 [ PROTAL 7200 [ PE 1AFE

3.3 For EPoxy COATING SYSTEMS, RECORD ENVIRONMENTAL COMDITION:

AR TEM=ERA™JRE! CEw PoIuT:
PP TrP-RATURT: Br amrer Honim
TIME OF DaYy:

3.4 Repalr CoATING HARDMESS (IF ARC COoATING);

3.5 Measureo CoaTinG THICKNESS: 3:00 =R in] 2.0 1200
HoLipay TESTERT: [] YES [ MO
Dewice Usen: [ Coll [ WETSPONGE  WoLTacE LSED: HEFaIR ALL HOLIDAYS.
3.6 CouroM TesT STaTionINsTALLED?: [ YEs [ Mo ETS InstaLLED?: 1 Yes [l Mo
Ir s, DaTr IMsTAL T
SURFACE CONFIGLRATION: O Fmk [0 GsBax [0 cCersocMte [ OTHER

4.7 BackFL MateriaL:  [] MaTE [ ] IMPZRTED SamD [ OTHER:

CoaTING PROTECTIONS: O 7z O mMa
IFYES, cHECK ONE: [] Hocksusro [ TUF-E-NUF [ CoyweD  OTHER:

3.8 PiPE-To-301L READINGS DVER BELL HOLE AFTER BAGKFILL:
bt | i CIS &0 G R DORC MR AIPROZIMATT ¥ 100 SUCITIFR S O THERE 1 1S T ATTAD IRATA.

COMMENTS:

3.2 ATTACH SITE SKETCH OF EXGAVATION SITE

Misc. CoMMENTSINFD;
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