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Subject: Comments on 'Removal Action Plan for Tanks 2, 14, 43, 53, 67, 68,

and Sump 66" for Naval Air Station Moffett Field dated August 1988.

Dear Mr. Dong:

In general, the concept of the recommendation in the above plan for removal

of the six tanks and one sump is acceptable. We understand that the scope of

this action is limited to the removal of the tanks and sump and that

investigation and final remediation of the soil and groundwater contamination
caused by leaks from these units will be addressed as part of the overall
RI/FS process. However, we have cu_ents on the above plan that should be
addressed before you proceed with the removal action. These comments are
listed below.

i. The Removal Action Plan does not describe methods and procedures for

sample collection, handling, preservation, and analysis, sample container

and sampling equipment cleaning, and quality assurance. The methods and

procedures to be used should be those specified in the approved Sampling
and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) dated

March 1988. The Removal Action Plan should reference the appropriate
sections of the SAP and QAPP.

2. Section 3.3

The Removal Action Plan references the Regional Board's "Guideline for

Addressing Fuel Leaks" of September 1985. You should be aware that this

document has been updated by 'Regional Board Staff Recommendations for

Initial Evaluation and Investigation of Underground Tanks" dated June 2,
1988. A copy of this doctaaent is enclosed for your use. The sections of

the 1985 document not updated by the 1988 doctaaent (e.g. analytical

procedures) are still valid. Both these doctaaents are directly

applicable only to motor vehicle fuel/oil contamination. They are not

directly applicable to Tanks 2, 43, 67, 68 and Sump 66.

The Removal Action Plan states that "...soil boring/monitoring well must

be installed, or excavation should continue until levels below i00 ppm

are met." This statement is not totally accurate. The necessity of
soil/groundwater investigation is not dependent upon the amount of soil

removed. According to the 1988 document, soil/groundwater investigation
is required if any of the following conditions exists:

• obvious tank system failure (i.e. hole or obvious leak),
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• thereis > i00ppm TPH or O&G in the initialsoilsamples,

• detectablepetroleumhydrocarbonsin soilsbelowthe seasonal
highgroundwaterlevel,or

• detectablepetroleumhydrocarbonsin thewaterin theexcavatior_

Regardingthe i000ppm TPH,thisconcentrationwas set for reasonsother
thanwaterqualityprotection.The 1988documentmakesno mentionof
I000ppm for thisreason. In most cases,the RegionalBoard'sposition
has been to encouragesoil excavationto nondetectableconcentrations.

3. Section4.1.2

In additionto the parameterslisted,wastesamplesfromthe tanksor
sumpshouldbe analyzedforSpecificConductivityand Ionsas specified
in the March1988SAP.

Pleaseclarifythe lastparagraphof thissection.Does"disposedof in
accordancewithTitle 22 of the CaliforniaAdministrativeCode"mean
disposedof as a hazardouswaste?

4. Section4.1.5

v All pipingshouldbe removedwhenpossible.

5. Section 4.1.6

The photoionizationdetectorto be used shouldbe selectedto ensurethat
it is capableof measuringthe contaminantswhichwill be presentat each
site. If a HNu is used,a 11.7eV lamp shouldbe used at Tanks2, 43,
67, 68 and Sump 66 to allowdetectionof halogenatedaliphatics.

Pursuantto the '5RegionalBoardStaffRecommendations..."June 2, 1988
document,the sidewallsoil samplesat Tanks14 and 53 shouldbe
collectedat the soil/groundwaterinterfaceat the siteswherethereis
groundwaterin the excavation.Additionally,soil samplesshouldbe
collectedevery20 linealfeetof pipe.

The analyticalparameterfor soilsfromaroundTanks2, 14,43,and 53
shouldincludePCB pursuantto the March1988SAP.

6. Section4.1.8

Regardingdisposaland analysisof groundwaterwithinthe excavation,see
ccmmentnumber3, above.

7. Section4.1.9

The methodfor compositingsamplesto get the "compositesoil sample"
fromthe excavatedsoilpilesshouldbe specified.
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We do notrecommenduse of excavatedsoilscontaininglessthani00ppm
TPH as backfill. The assumptionhereis thattheexcavatedsoilswill be
justslightlybelowi00ppm TP_L Thispracticemay be acceptableonly at
Tanks14 and 53, and only ifthe insitusoilsare at an equivalentTPH
concentratioruFor the othertanksand sump66,TPH will not represent
fullythe level of contaminationof the excavatedsoils. We strongly
encourageuse of cleansoilsas backfill.

8. Section4.1.10

The equipmentdecontaminationprocedurespecifiedin theRemovalAction
Plan is not equivalentto that specifiedin the March1988SAP. The
proceduresspecifiedin the SAP shouldbe used.

9. Section4.2.2,seecomment3;Section4.2.5,see comment4;Section
4.2.7,see comment5; Section4.2.8,see comment6; Section4.2.9,see
comment7;and Section4.2.10,see comment8.

If you have any questions,please call Lila Tang at (415)464-0884.

sincerely,

- •DivisionChief
SouthBayToxicsCleanup

Enclosure:'_egionalBoardStaffRecommendationsforInitialEvaluationand
Investigationof UndergroundTanks,"June 2, 1988

cc(w/oenclosure):
MichaelCain,NavalAir StationMoffettField
LewisMitani,EPA
Don Cox,E_S
Russ Frazer,cityof MountainView
CharlesNicholson,SantaClaraCountyHealthDept.
Gil Torres,SWRCB
Tom Iwamura,SantaClaraValleyWaterDistrict
JayMaille,CityofSunnyvale
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INTRODUCTION

Chapter 6.7, Division 20 of the Health and Safety Code and the
CaliforniaUndergroundStorage Tank Regulations (Subchapter16 of
Title 23 of the CaliforniaCode of Regulations),establisheda
program for regulationof undergroundstorage tanks which
requires local implementingagencies to permit, inspect and
oversee monitoring programsto detect leakage of hazardous
materials from undergroundstorage tanks. Cleanup of
contaminatedsoil and ground water resulting from a leak or
unauthorizeddischarge from an undergroundstorage tank or
appurtenantpiping may be directed by the local implementing
agency -- with or without a contract with the State Water
Resources Control Board (SWRCB)-- or by the Regional Water
Quality Control Board (RegionalBoard). In either case, the
various agencies will coordinateto ensure that requirementsfrom
each agency are consistent.

This document contains recommendationsfor investigating
undergroundtanks developed by staff from three Regional Boards
which share common boundaries (NorthCoast, Region 1; San
Francisco Bay Area, Region 2; and Central Valley, Region 5).
Several technical documentshave been prepared independentlyby
local implementingagencies,Regional Boards, and SWRCB for
evaluating and investigatingundergroundtank leaks. The Leaking
UndergroundFuel Tank (LUFT)manual was recently developedas a
state and local interagencyguidance document limited primarily
to motor vehicle fuel contaminationof soils. This present staff
recommendationdocument is intended to expand on and clarify,
and, in some cases, present alternativesto several areas
addressed in LUFT.

These recommendationsare for the initial investigationof
underground tank leak incidentsand routine tank removals. They
describe a systematicapproach for determiningwhich actions are
required, including soil cleanup only or a more comprehensive
soil/groundwater investigation. Staff of Regions 1, 2, and 5
may consider other approacheswhich have demonstratedvalidity,
but strongly encouragethe use of the followingguidelinesduring
the preliminary site investigationin these Regions. The primary
objective of this document ks to provide uniform proceduresfor
performing the investigation.
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LEAD _GENCY

In cases where the results indicatethat only the moll has been
impacted,the appropriatelocalimplementingagencymay be the
lead agency with the RegionalBoard in an advisory capacityas
needed. If the ground water has been impactedthen the lead
agency will be either the Regional Board or local implementing
agency. If D_3_L_iconstituents are detected in the soil or
ground water, the Regional Board will be the lead agencyunless I
special arrangementsare made. In all cases the local
implementingagency and the Regional Board will coordinateas
necessaryto provide consistencyand concurrencein the
appropriateinvestigativeand remedialactions proposed.
[SUPPLEMENTSSECTION I.D OF LUFT]

P_PO_P.BQU_RE_rs

ALL WORK AND REPORTS WHICH REQUIRE GEOLOGIC OR ENGINEERING
EVALUATIONS_ND/OR JUDGEMENTSMUST BE PERFORMEDUNDER THE
DIRECTION OF AN APPROPRIATELYREGISTEREDOR CERTIFIED
PROFESSIONAL. (See sections 6735, 7835, and 7835.1 of the
Business and ProfessionsCode). Also Rule 415 of the
Professionaland VocatlonalRegulationsIis to be followedwhich
states:

"A professionalengineer...reglsteredor
licensed under this Code shall practice and
perform engineering...workonly in the field
or fields in which he is by education and/or
experiencefully competentand proficient."

A statement of qualificationsfor each lead professionalshould
be included in all reports. Initial tank removal and soil
sampling does not require such expertise;however, boreholeand
monitoringwell installatlonand logging, and impact assessments
do require such a professional. [SUPPLEMENTSSECTION II D.4.a.1
OF LUFT]

UNDERGROUNDTANK INVESTIGATIONPROCESS

Figure #1 tltled "UndergroundTank InvestigationProcess"shows
the proceduresto be followedto detect undergroundtank leaks
and to conduct subsequentsoil/groundwater investigations. The
followingsections of this document explain these proceduresand
the rationaleupon which they are based. The sectionsare
organizedto follow the progressionof Figure #i. [SUPPLEMENTS
SECTION II B.2.a OF LUFT]
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For soil and ground water sampling proceduressee Section II
titled, "RoutineTank Removal Investigation",and Table #1
titled, "Sampling for Routine Tank Removals". For monitoring
well constructiondetails consult the LUFTmanual or other
appropriatereferences.

Undergroundtank leaks generallyare detected by one of the
following conditions:

i. Nuisance conditions,
2. Inventory reconcillation,
3. Confirmed failedtank system tests, or
4. During routine tank removal.

I. Fuel Leak Xndicators

I.X. Nuisance Conditions

The Porter-CologneWater Quality Control Act defines "nuisance"
as anything which:

"(I) is injuriousto health, or is indecent
or offensiveto the senses, 6r an obstruction
to the free use of property, so as to
interferewith the comfortableenjoyment of
life or property, and (2) affects at the same
time an entire community or neighborhood,or
any considerablenumber of persons, although
the extent of the annoyance or damage
inflictedupon individualsmay be unequal,
and (3) occurs during or as a result of the
treatment or disposal of wastes".

In the context of fuel leaks the term "nuisanceconditions"
refers to the discoveryof fuel or fuel vapors which may be
related to nearby spills or leaking undergroundstorage tanks.
Nuisance conditionscan exist with either known or unknown
sources. This documentprovides guidance for investigatingthe
source of nuisance conditions. [SUPPLEMENTSSECTION II B.4.a OF
LUFT]

When the source is not known, the initial step in the
investigationis to identifythe responsibleparty (or parties).
Examples of nuisance conditionsinclude discoveryof vapors or
free product in utility vaults, buildings,storm drains or
sewers. A preliminarysurvey of the sites in the immediate
vicinity may result in the *dentlficationof adjacent facilities
that appear likely to have contributedto the observed nuisance

3
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condition. In such instancesit may be appropriateto limit the
radius of search for other potentlalsources until the local
facilitieshave been eliminatedby more thorough investigation.
[ADDSTO LUFT]

Note: The search procedurescontainedin Chapter III of the
National Fire PreventionAssociationManual 329, 1987 edition,
are to be followed in attemptingto locatethe source(s). I

Where no local source is immediatelylocated,the next response
by the local implementingagency should be to locate all fuel
tanks within a 2000 foot radius. As the fuel tanks are located,
the responsibleparty for each tank, or tank cluster,is to be
notified to review inventoryrecords for the previous six months
for each tank, as well as the history of tank/pipingrepairs or
previous fuel leak cleanups. The results of the inventoryreview
are to be summarizedand submittedto the local implementing
agency along with the history of leaks or repairs. Those
facilitieswhose inventoriesreveal losses, and those with
inadequateinventoryrecords,willbe requiredto perform -.
Precision Tests of tanks and piping (SeeNFPA 329, Chapter 4).
[ADDSTO LUFT]

If the inventoryreview does not locate potentialsourcesof the
nuisance conditions,then all facilitieswill be requiredto
conduct a PrecisionTest unless this test was performedwithin
six months prior to leak discovery. (To simplifythis
investigationphase, it is suggestedthat the local implementing
agency work in concentricradii from the source point by having
those nearest the nuisance area conduct the work.) [ADDSTO
LUFT]

Based on the results of the inventoryreconciliation,repair leak
history and precision tests, two basic responsesby the local
implementingagency are possible:

A. Some facilitieswill show no inventoryloss, pass the
precision test and will have an acceptablehistory of
repairs or leaks. For these facilitlesadditional
investigationis not necessaryunless all facilitieswithin
2000 feet meet these conditions. In this case those
facilitiesclosest to the nuisance conditionswill be
required to conduct an inltial soil/groundwater
investigation. [ADDS TO LUFT]

B. All facilltieswhich have a confirmed inventoryloss or
tank system test failureper Subchapter16, Section2644
will be required to conduct an initial soil/groundwater

4
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investigation. Those facilitieswith a history of repair(s)
and/or leak(s) may also be requiredto perform an initial
soil/groundwater investigation. At those sites where an
initial investigationis necessary,the responsibleparty is
to follow the proceduresoutlined in Section III below.
[ADDS TO LUFT]

1.2. Inventory Losses

Subchapter 16 designates inventoryreconciliationas a component
of several monitoring alternatives. Section 2644 of Subchapter
16 describes inventoryreconciliationproceduresand tank system
failure criteria. If an inventory loss is confirmedper Section
2644 then the responsibleparty must immediatelyabate the leak.
At this point the responsibleparty has two options:

A. In some circumstancesSubchapter16 and local fire
regulationsmay allow the tank system to be repaired and
operation to continue. However, a soil/groundwater
investigationmust be conducted (See Section III). [ADDS TO
LUFT]

B. The tank can be removed per local agency or Subchapter16
requirementsand the routine tank removal investigation
procedures outlined in Section II are to be followed. [ADDS
TO LUFT]

1.3. Confirmed failed tank system test

Subchapter 16 delineatesmonitoring alternativesfor underground
storage tanks. Undergroundstorage tank precisiontesting is
included in several of these alternatives. Section 2643 of
Subchapter 16 outlines the specific criteria for evaluating
failure of undergroundstorage tank systems. If a leak has been
confirmed per Section 2643, then the responsibleparty must
immediatelyabate the leak (All tank test results are to be
reported to the local agency). At this point the responsible
party has two options:

A. In some circumstancesSubchapter 16 and local fire
regulationsmay allow the tank system to be repaired and
operation to continue. However, a soil/groundwater
investigationmust be conducted (See Section III). [ADDSTO
LUFT]

B. The tank can be removed per local agency or Subchapter16
requirementsand the routine tank removal investigation

5
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proceduresoutlined in Section II are to be followed. [ADDS
TOLUFT]

II. Routine Tank Removal Znvestlqatlo_

When any undergroundstorage tank is removed,whether for
permanent site closure or tank replacement,the responsibleparty i
is to demonstratethat no unauthorizedrelease from the tank has
occurred. At a minimum a visual inspectionof the tank system,
and soil samples (and ground water samples when appropriate)are
required. Laboratoryanalyses of samples are necessaryto comply
with the provisionsof Subchapter16. Field vapor detection
methods are neither reproduciblenor quantifiable. Laboratory
analyses are required for ©Iosure decisions. However,the field
vapor methods can provide some additionalconfidencefor tank pit
closure. [SUPPLEMENTSSECTION II C.I OF LUFT]

A visual inspectionof the tank and'excavationmust be conducted
upon tank removal. All external tank surfaces and fittingsare
to be inspected for evidenceof holes or leakage. The results of
such inspectionare to be documentedin writing, with photographs
where appropriate.

II.l. Obvious Tank System Failure

If a tank system failure is evident, a soil/groundwater
investigationis necessary.Holes in tanks or piping and
stained soil beneath loose fittingsare examplesof evidence
for tank system failures. (See Section III).

II.2. No Obvious Tank System Failure

Soil and/or ground water verificationsamples from the tank
excavationare to be analyzed IN A STATE CERTIFIED
LABORATORY.The number of soilsamples and requiredMinimum
VerificatlonAnalyses, are delineatedin Tables i & 2
respectively.

These results are used in conjunctionwith other factors
such as permeabilityof the soil, and residual soil
contamination,to determinewhether further action is
required. Each case will fall into 1 of 3 groupings:

CASE #1: soil/groundwater investigationrequired;
CASE #2: no further action required;
CASE #3: site specific analysis required.



Regional Board Staff Recommendations 2 June 1988

[CASES1 & 2 ARE DIFFERENT FROM LUFT REQUIREMENTSIN SECTION II
D.l.a OF LUFT, WHILE CASE 3 IS NOT ADDRESSED BY LUFT]

CASE #1
Soil/Ground water lnvestiaation Re=uired

A soil/groundwater investigation,as described in Section II.2,
is required if ANY of the followingconditionsare found:

A. The concentrationof either total petroleumhydrocarbon
and/or total oil and grease is greater than i00 ppm in soil
samples within the first two feet of native soil beneath the
tank.

Local ImplementlngAgency and Regional Board experiencehas
shown generallythat large dischargesare likelyto have
occurred when levels of contaminationexceed 100 ppm in the
soil.

NOTE: THE X00 PPM LEVEL IS NOT A CLEAN-UP LEVEL.- THE ORIGIN
OF THE I00 PPM LEVEL WAS TO DEVELOP A METHOD TO PRIORITIZE
THE CASE LOAD AND INDICATEWHETHER _ SIGNIFICANTVOLUME OF
FUEL HAD BEEN RELEASED OR DISCHARGED. THE LEVEL OF CLEAN-UP
IS TO BE DETERMINEDBY ASSESSING THE POTENTIALIMPACT OF
RESIDUAL SOIL CONTAMINATIONON THE GROUNDWATER. IN MANY
INSTANCES IT MAY NOT BE APPROPRIATETO LEAVE SOIL IN-PLACE
WHICH IS CONTAMINATEDWITH TOTAL PETROLEUMRTDROCARBONSOR
OTHER COMPOUNDSAT ANY CONCENTRATION.

B. Detectableconcentrationsof any petroleumhydrocarbons
are verified In the soil at or below the seasonal high
ground water level. Sidewall samples, in additionto
samples from the base of the excavationmay be taken to
verify that no lateral migration of the pollutantshas
occurred. If detectablepetroleum hydrocarbonsare found in
these sidewall samples, then a soil/groundwater
investigationis required.

Ground water levels may fluctuatesignificantlyfrom the
wet to the dry season. The presence of contaminatedsoil at
or below the seasonal high ground water level indicatesthe
possibilitythat the ground water has or will have come into
contact with this soll and thus become contaminated.
Therefore, a soil/groundwater investigationis appropriate.

Note: In the event the seasonal high ground water level is
located in the backfill, this conditionmay not be

7
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!

applicableif the soil uamples Trom two feet below the
backfill and from the side walls show no contamination.
(i.e.the contaminatlonwasl_e_trictedto backfillmaterial
only).

The followlngmay be a_eptable sources of the depth to
ground water data:

- Borehole logs or_nitorlng well data from the site.
- Existing reports on adjacent sites which provide

representativedata.
- Site specific data on depth to ground water from local

departmentsof publicworks,or countywater studies
(not CaliforniaDepartmentof Water Resourcesregional
water table data or general U.S. GeologicalSurvey
data, etc.).

Note: Data must include informationconcerningthe depth to
first ground water during the wet season. Regionalmaps and
other non-site specificnaterials may not be appropriate.

C. Detectable levels of any petro_eum hydrocarbonsare
found in the soil sample(s)beneath the tank, within the
first two feet of native soll and the soil contains layers
of sand, gravel, and/or other high permeabilitymaterial.

Pollutantsare known to _igrate rapidly through soil
containinglayers of sand, gravel and/or other highly
permeablematerial (suchas fracturedbedrock). Therefore,
Regional Board staff concur that any detectablelevel of
petroleumhydrocarbonsin soll containinghigh permeability
layers_ay indicatea ground water problem and, further
investigationis warranted (SectionIII).

D. The ground water has potentlallybeen impactedas
evidenced by detectablelevels of petroleumhydrocarbonsin
the water sample(s)from the tank excavation.

Water samples and analyses are required when there is ground
water in the tank excavation (SectionIII). Detectable
levels of petroleumhydrocarbonsin the water in the
excavationare an indicationthat the ground water has been
impacted. Therefore,a soil/groundwater investigationis
required.

8
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CASE #2
NO Further_ctlonReaulred

A groundwater investigationis not requiredwhen all of the
followingconditionsare met:

A. The total petroleumhydrocarbonand/or total oil and
grease levels are less than 100 ppm in the sol1 samples
beneath the tank, within the first two feet of native soil.

NOTE &GAIN THATTKE 100 PPMLEVEL II NOT _ CLEAN-UPLEVEL.
THE ORIGIN OF THE 100 PPM LEVEL qFA8TO DEVELOP I METHOD TO
PRIORITIZE THE CASE LOAD AND INDICATEWHETHER A SIGNIFICANT
VOLUME OF FUEL NAD BEEN RELEASED OR DISCHARGED. THE LEVEL
OF CLEAN-UP IS TO BE DETERMINEDBY ASSESSINGTHE POTENTIAL
IMPACT OF RESIDUAL SOIL CONTAMINATIONON TXE GROUND WATER.
IN MANY INSTANCESIT MAY NOT BE _PPROPRIATETO LEAVE SOIL
IN-PLACE WHICH IS CONTAMINATEDWITH TOTAL PETROLEUM
HYDROCARBONSOR OTHER COMPOUNDS_T ANY CONCENTRATION.

B. No detectableresidues for_petroleumhydrocarbonsare
ww found in the soil at/below the seasonalhigh ground water

level.

NOTE: In the event the seasonal high ground water level is
located in the backfill, this conditionmay not apply. At
the dlscretion of the local agency, in additionto the
samples from the base of the excavation,sldewallsamples
from the excavationmay be taken to verify that no lateral
migration of pollutantshas occurred.

C. The soil has low permeability;predominantlysilt and
clay with no sand and/or gravel layers.

D. The ground water has not been impacted as evidencedby
non-detectablelevels of petroleumhydrocarbonsin the water
sample(s) from the tank excavation.

Regional Board staff concur that if the above conditionsare
satisfied the site should not pose a significantwater quality
threat. However, conditionsmay exist, i.e. an extremely
sensitive site, where additionalinvestigationis appropriate.

9
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c_sz #3
Bite S=ecifi¢ 3tual_sis Reauized

Whenever solvents or non-fuel contaminants are detected in the
soil or ground water, further work will be required on a site
specific basis. Generally,a soil/groundwater investigation
willbe required.

I

III. Soil/Ground Water Xnveetiaation

As indicated in Figure #I, a soil or ground water investigation
is required in any of the followinginstances:

- Source identifiedthrough nuisance conditions
- Inventory loss confirmedper Subchapter16 (withouttank

removal)
- Confirmed failed tank system test (withouttank removal)
- Leak confirmedduring routine tank removal inspection

• procedures.

These investigationsare divided into'_chefollowingtwo
categories,based on the general depth to ground water from
ground surface:

Category #I: Seasonalhigh ground water lens than S0 feet
(ShallowGround Water).

Categor_ %2: Seasonal high ground water greater than 50 feet
(DeepGround Water}.

[CATEGORY#1 AND CATEGORY #2 CLASSIFICATIONSARE DIFFERENTFROM
THE LUFT LEACHING POTENTIALANALYSIS]

The intent of these divisions is to insurethe protectionof the
shallow ground water zones while allowing flexibilityin
situationswhere the ground water zone is deep and less likelyto
be impacted by leaks from undergroundstorage tanks. The bottoms
of large undergroundstorage tanks are usually located 10-15 feet
below the surface. Therefore "deep"ground water has a minimum
35-40 foot buffer zone from the tank bottom to the groundwater.
Regional Board staff believe that this zone may,
instances, adequatelyprevent pollutantmigration into the ground
water• Therefore, in cases where the depth to groundwater is
greater than 50 feet, a site specific approach is warranted•
[LUFT REQUIRES REGIONAL BOARD CONCURRENCE]

I0
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XII.1. Seasonal High ground water less than 50 feet

In cases where a soil/groundwater investigationhas been
required and the depth to the seasonal high ground water is less
than 50 feet, the responsibleparty must completethe following
work (See Section III, and the LUFT manual for details concerning
soil sampllng and monitoringwell construction):

XII.l.a. Soil samples to determine the extent of the soil
contamination

Soil samples are to be taken to determine the extent of soil
contamination. During the constructionof a11 monitoring
wells and boreholes,soil samples are to be taken at a
minimum of every five feet in the unsaturatedzone and at
any changes in lithology. For constructionof the
monitoring well (See IZI.l.b) within I0 feet of the
contaminant source, all samplescollected are to be analyzed
in the laboratoryfor the appropriateconstituents (Table
#2). For soll samples from additionalmonitoringwells,
field meters may be used as a screeningdevice only.
Confirming laboratoryanalysesmust be performed.

Soil samples taken during monitoringwell constructionmay
not be adequate to define the extent of soil contamination.
Additional boreholes,soll sampling, and analyses may be
necessary.

ZII.1.b. Install one monitoringwellwithin i0 feet of the
tank in the verified downgradientdirection.

If the verified downgradientdirection has been previously
determined at this site or at adjacent sites which provide
representativedata, then for this initial investigation,
only one monitoringwell within I0 feet of the tank, in the
verified downgradientdirection,willbe required. The
verified downgradlentdirection in these previous
investigationsmust have been determinedusing data from a
minimum of three monitoringwells, plezometersor other
appropriatetechniques. Monitoringwells and plezometers
should be completed in the same water-bearingzone and
constructedin the same manner. If verified downgradient
direction data is not available,then a minimum of three
monitoring wells will be required to determine the verified
downgradientdirection. [SUPPLEMENTSSECTION II D.6.a OF
LUFT]

ii



Regional Board Staff Recommendations 2 June 1988

III.2. Seasonalhigh ground water greater than 50 feet

In cases where a soil/groundwater investigationhas been
required and the depth to the seasonalhigh ground water is
greater than 50 feet, the responsibleparty must completethe
followingwork:

III.2.a. Determinethe extent of the soilcontamination. |

Field meters are acceptablescreeningtools, but
laboratoryanalysisof soil samples are required for
verificationof the extent of soil contamination.
[SUPPLEMENTSLUFT SECTION II C.2]

III.2.b. Install monitoringwell(s) per Regional Board
guidance.

The Regional Board will assess the necessity of
monitoringwells on a slte-speciflcbasis.

@ROUNDrATER MONITORING"I_EOUIREI_I_S

If ground water contaminationis not discovered,some minimum
ground water monitoringmay still be required dependingon the
depth of the soil contamination. Ground water monitoring
frequency and analyseswill be establishedby the local agency
with Regional Board concurrence.

If ground water contaminationis discoveredand/or floating
product is found, a monitoringwell sampling frequencymust be
establishedwith Regional Board staff concurrence. Monitoring
well sampling is to occur on a frequencybased on the site and
w[cinity characteristics. It may be appropriateto begin with
weekly sampling of the water level, free product and dissolved
constituents,with the frequencyreduced to a monthly or
quarterly interval as sufficientinformationis collected.
Quarterlymonitoringis the maximum sampling interval typically
allowed when ground water contaminationis present unless other
arrangementsare made with Regional Board staff. [ADDSTO LUFT]

SOIL _%NDGROUNDIrATERBAMPLING _ ]_qALYSIS
FOR ROUTINZ TANK RENOV_S

Table _1, titled "SamplingFor Routine Tank Removals",specifies
the minimum number and locationof soll and ground water samples

12
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to be taken upon routine tank removal. The number of samples and
the location of the samples varies depending on the tank size.
The number of samples requiredwas calculatedin accordancewith
Subchapter 16, Section 2672d.1 specifications. The chart
presents two cases: Case A (nowater in excavation),only soil
samples are required;and Case B (groundwater in excavation),
both soil and ground water samples are required. The following
sections explain soil and ground water sampllngprocedures.
[ADDITIONALTO LUFT]

CASE A

W_ter ks Not Present in the Tank Pit - Soll Samples Reuuired

Soil samples are to be collected from beneath the tank pit a
maximum of two feet into the nativesoil. The location and
number of samples is specified in Table #I. If obviously stained
or contaminatedareas are detected in locationsother than the ....
specified locations,then additionalsoll samples are to be taken
from the stained or contaminatedareas2

,

Samples are to be taken using a drlven-tubetype sampler, capped
and sealed with inert materials (see below), and extruded in the
lab in order to reduce the loss of volatile materials. Formal
signed chain-of-custodyrecords are to be maintained for each
sample and submittedwith the analyticalresults to the
regulating agency. [SUPPLEMENTSSECTION II D.l.a & b OF LUFT]

The following alternativesamplingmethod may be used if samples
cannot be safely collected from the excavationby the above
method:

- Immediatelyupon removal of the tank, a backhoe bucket of
native soil from each sample locatlon is to be taken from the
native soil/backfillinterface. This soil is to be rapidly
brought to the surface.

- Approximatelythree inches of soll is to be rapldly scraped
away from the surface,then a clean brass tube (at least three
inches long) is to be driven into the soil with a suitable
instrument (e.g.a wood mallet or hammer). The ends of the tube
are covered with aluminum foil, then plastlc end caps, and
finally wrapped with a suitable tape such as duct tape. Once
properly capped, the samples are to be immediatelyplaced on ice,
or dry ice, for transport to a laboratory. Formal chain-of
custody records must be maintainedand submitted for each sample.

13



Regional Board Staff Recommendation_ 2 June 1988

All piping must be removed and soil samples taken every 20 llneal
feet. Soil samples from pipingtrenches are to be collectedin
tubes, capped, stored, and transportedas describedabove.

Soil samples are to be analyzed for the appropriateMinimum
VerificationAnalyses specifiedin Table #2.

I

CASE B

Water Pre_eDt in the Tank Pit - Sol1 and Water SamplesRequired i

If water is present in the tank pit, both soil AND water samples
are required. The soll samples are to be taken by the methods
outlined in Case A above, from the wall of the tank pit at the
soil/groundwater interfaceat the tank ends.

Water samples are to be taken as follows:
%

Prior to sampling the water from the tank pit for analysis,a
visual observationis to be made for evidence of floating
product. All observationsare to be recorded.

The tank pit may be purged and allowed to refill beforeSampling.
(The purged water may be stored in drums for disposal or
dischargedto the sanitary sewer if permission is granted.
HOWEVER, IT IS NOT TO BE DISCHARGEDTO A STORM DRAIN WITHOUT
PRIOR PERMISSIONOF THE REGIONAL BOARD.)

Water samples are to be taken which are representativeof water
in the tank pit. Generally,one water sample is adequate;
however, more may be necessaryto adequatelycharacterizethe
water in the tank pit. Samplesmay be taken manually at the edge
of the tank pit, both surface and about 12 to 18 inchesbelow the
water surface. However, the sample is to be taken with a device
designed to reduce the loss of volatile components. A bailer
with a sampling port is a suitable sampling device.

The water is to be transferredinto a volatile organicanalysis
(VOA)vial with as little agitationas possible. A teflon
(Registeredtrademark)septum is to be used to seal the vial.
[ADDSTO LUFT]

Soil and water samples are to be analyzed for the appropriate
Minimum VerificationAnalyses specifiedin Table #2.

14
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TABLE #1

SAMPLINGFORROUTINETANKRE)IOVALS --_
2 _UNE1988

CASE A: MATERNOT PRESENT ZN TANK PIT

1) REMOVE A MAXIMUM OF TWO FEET OF NATIVE SOIL BEFORE
SAMPLING.

2) IF AREAS OF OBVIOUS CONTAMINATION ARE OBSERVEDw THEY
ARE TO BE SAMPLED.

MINIMUMNUMBER LOCATION l
TANKSIZE OF OF

SOIL SAMPLES SOIL SAMPLES
| , |1 ,, i

i

LESS THAN 1000 GAL. ONEPER TANK FILL OR PUMP END OF TANK I

1000-10,000 GAL. TWO PER TANK ONE AT EACH END OF TANK

GREATER THAN THREE OR MORE ENDS AND MIDDLE OR
10,000 GAL. PER TANK GENERALLY SPACED ALONG

THE LENGTH OF THE TANK

PIPING ONE EVERY 20 LINEAL FEET
ii i i ..

CASE B: MATER PRESENT IN TANK PIT

1) THE TANK PIT FLAY BE PURGED AND ALLOWED TO REFILL BEFORE
SAMPLING. THE PURGED MATER IS TO BE HANDLED CORRECTLY.

2) THE MATER SAMPLE IS TO BE REPRESENTATIVE OF MATER IN
THE TANK PIT.

, , .

MINIMUMNUMBER LOCATION MINIMUMNUMBER
TANKSIZE OF OF OF

SOIL SAMPLES SOIL SAMPLES WATERSAMPLES
i

i i i i i i i

10,000 GAL. FROM MALL NEXT
OR LESS TWO TO TANK ENDS AT ONE

(SINGLE TANK) SOIL/GROUND
MATER INTERFACE

GREATER THAN FROM WALL NEXT
10,000 GAL. FOUR TO TANK ENDS ONE

OR AT SOIL/GROUND
TANK CLUSTER WATER INTERFACE

i i i i1,1 .....



REVISED 6 OCTOBER 1988

RECOMMENDED _INIMUM VERIFICATION ANALYSES FOR
/_NDERGROUND TANK- LEAKS

HYDROCARBON LEAK SOIL ANALYS;S _ATER ANALYSIS

Unknown Fuel TPH G GCFID(5030) TPH G GCFID(5030)
TPH D GCFID(3550) TPH D GCFID(3510)
BTX&E 8020 or 8240 BTX&E 602 or 624

Leaded Gas TPH G GCFID(5030) TPH G GCFID(5030)
BTX&E 8020 or 8240 BTX&E 602 or 624

---Optional--- TEL DHS-LUFT
TEL DHS-LUFT EDB DHS-ABIS03
EDB DHS-ABI803

Unleaded Gas TPH G GCFID(5030) TPH G GCFID(5030)
BTX&E 8020 or 8240 BTX&E 602 or 624

Diesel TPH D GCFID(3550) TPH D GCFID(3510)
BTX&E 8020 or 8240 BTX&E 602 or 624

yet Fuel TPH D GCFID(3550) TPH D GCFID(3510)
BTX&E 8020 or 8240 BTX&E 602 or 624

K_e_osene TPH D GCFID(3550) TPH D GCFID(3510)
• v BTX&E 8020 or 8240 BTX&E 602 or 624

Fuel Oil TPH D GCFID (3550) TPH D GCFID(3510)
BTX&E 8020 or 8240 BTX&E 602 or 624

Chlorinated Solvents CL HC 8010 or 8240 CL HC 601 or 624
BTX&E 8020 or 8240 BTX&E 602 or 624

Non Chlorinated Solvents TPH D GCFID(3550) TPH D GCFID(3510)
BTX&E 8020 or 8240 BTX&E 602 or 624

Waste Oil or Unknown TPH G GCFID(5030) TPH G GCFID(5030)
TPH D GCFID(3550) TPH D GCFID(3510)
O & G 503D&E O & G 503A&E
BTX&E 8020 or 8240 BTX&E 602 or 624
CL HC 8010 or 8240 CL HC 601 or 624

---If any of the above detected, include:---

ICAP or AA TO DETECT METALS: Cd, Cr, Pb, Zn
METHOD 8270 FOR SOIL OR WATER TO DETECT:
PCB PCB
PCP PCP
PNA PNA
CREOSOTE CREOSOTE
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_ec _nal Board Staff Recommendations Revised 5 December 1988

EXPLANATION FOR TABLE #2: MINIMUM VERIFICATIONANALYSIS

1.TOTAL PETROLEUM HYDROCARBONS (TPH) as gasoline (G) and diesel(D) ranges
(volatile and extractible, respectively) are to be analyzed and charac-
terized by GC FID with a fused capillary column. They are to be prepared
by EPA method 5030 for volatile hydrocarbons, or extracted from soil by
sonication using 3550 methodology, or extracted from water by liquid-liquid
extraction using methodology 3510 for extractible hydrocarbons. |

2.TETRAETHYT.T_AD (TEL) may be analyzed as total lead. However, a
confirming analysis must be completed using a soil sample at the same soil
depth in another borehole, or for water, from an upgradient well that is
not contaminated with hydrocarbons.

3.CHLORINATED HYDROCARBONS (CL HC) are analyzed by EPA method 8010 or 601,
and requires second column confirmation, or by method 8240 or 624, and
requires identification of the ten highest peaks not on the routine list.

4.BENZENE, TOLUENE, XYLENE AND ETHYLBENZENE (BTX&E) are analyzed by EPA
method 8020 or 602, and requires second column confirmation, or by method
8" ) or 624.

5.OIL AND GREASE (O & G) may be used when heavy, straight chain hydrocar-
bons may be present. Infrared analysis by method 418.1 may also be
acceptable for O & G if proper standards are used.

6.To avoid false positive detection of benzene, benzene-free solvents are
to be used. Fused capillary col_mns are preferred to packed columns; a
packed column may be used as a "first cut" with "dirty" samples or once
the hydrocarbons have been characterized and proper QA/QC is followed.

7.For DRINKING WATER SOURCES, EPA recommends that the 500 series for
volatile organics be used in preference to the 600 series because the
detection limits are lower and the QA/QC is better.

8.For all analyses on Table #2, appropriate standards are to be used for
the material stored in the tank. For instance, seasonally, there may be
five different Jet fuel mixtures to be considered.

9.Other methodologies are continually being developed (such as cryogenic
focusing), and as they are accepted by EPA and DHS, they may also be used
pending Regional Board prior approval.




