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e Founded 2005 in Dallas

* Environmental consulting services for
property acquisition/development,
commercial/industrial, financial, and
private sectors

* Phase I/ll/lIl + PCAs
* Closure via Regulatory Programs
 PST/UST Tank Removal

 Asbestos/Mold/Lead/Radon
Consulting

EnviroPhase
Overview
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* LPST stands for “Leaking Petroleum Storage
Tank”.

* LPST Cleanups are regulated by the TCEQ
Petroleum Storage Tank (PST) Program under
Texas Administrative Code (TAC) Chapter
334 rules.

* Once a fuelrelease from an underground
fuel storage tank is suspected or confirmed,
release reporting to the TCEQ PST Program
IS required.

* The TCEQ issues a leaker letter (opens LPST
Pollution Case) requiring the Owner/Oper
the USTs to immediately abate any rele
conduct soil and groundwater cleanu
Water Code (TWC) Section 26.351
Section 334.71-334.85.
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* The TCEQ requires the tank owner/operator to
conduct a comprehensive site assessment and
submit an Assessment Report Form (ARF).

* Assessment performed at the source area(s)
to investigate the magnitude and vertical and
horizontal extent of the fuel release(s).

* Soil and Groundwater samples collected
from source areas to evaluate hot spots.

* Tank Pull or Soil Borings/Temporary Monitorin
Wells (Site Check or Phase Il ESA)

* |f LNAPL encountered, remove LNAPL t
maximum extent practical.




* Remove soils exceeding Health Based and
Construction Worker exposure
concentrations at depths less than 5’ feet
bgs.

* Additional monitoring wells installed for
e horizontal delineation or to demonstrate
decreasing concentration trends with

L PST distance from the source area(s).
* Document Plume Stability and Decreasing
Concentration Trends with distance from th
C l source area(s). Typically requires at least
ea n U p four (4) quarterly groundwater samplin
events.

* Submit Site Closure Request.

. * Final Site Closure
envirQphase
‘\ environmenta

consulting



What
Triggers
|ssuance of
an LPST
Pollution
Case
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* Suspected or Confirmed Release
* Failed Tightness Testing Results
* Fuelin Containment Sumps (STP and Dispenser)
* Fuelin Tank Pit Observation Wells
* Water in tanks
* |nventory Records
* UST Removal

* Site Check (Temporarily out of Service UST
Systems)

* Phase Il ESA Sample Results
* Odors
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Site Check Requirements for Temporarily Out-of-Service
Underground Storage Tank (UST) Systems to be Released
from Financial Assurance Requirements

In accordance with 30 Texas Administrative Code (TAC) §334.54(e)(5)(b), an
owner,/operator who intends to place a UST system temporarily out-of-service (TOOS)
must empty the UST system in accordance with 30 TAC §334.54(d)(2) and perform a
“site check” as defined by 30 TAC §334.74(2) to be released from financial assurance
requirements. The purpose of a site check is to determine if a release has occurred
from the portion of the UST system that is to be placed TOOS. Site checks are to
conform to the American Society for Testing and Materials (ASTM) guidance ASTM
E1903, Standard FPractice for Environmental Site Assessments: Phase IT Environmental
Site Assessment Process and be conducted by qualified personnel following recognized
industry practices. The TCEQ recommends contacting an environmental consulting
firm registered as a Corrective Action Specialist (RCAS) to conduct these activities. A
list of these companies is available on the TCEQ website at
https://www tceq.texas gov,/Temediation/pst_rp/license html

Site checks performed in accordance with §334.74(2) must be capable of detecting and
measuring the presence of a release where contamination is most likely to be present.
This must include the inspection of any existing tank hold observation wells for the
presence of non-aqueous phase liguid (NAPL) and sampling where releases are most
likely to occur from the UST system. The minimum requirements for assessing releases
at the UST system are described below:



Tank Hold

» Advance at least two soil borings as close to the tank hold as possible, to a
depth of at least 1 foot lower than the bottom of the tank hold. One of the
borings must be placed close to the fill port; the other boring(s) may be placed
on other side(s) of the tank hold.

o If the tank hold has more than 2 tanks or if any of the tanks in the tank hold are
greater than 2,000 gallons in capacity, additional borings may be needed with at
least one along each side of the tank hold.

o« Collect two soil samples from each boring:

o one at the interval with the highest indication of contamination (staining,
odors, field instrument reading); or between the midpoint of the
maximum tank diameter and total depth (TD) (if no obvious
contamination is present); and

o a second sample at the bottom of the boring.

o If groundwater is encountered before reaching the bottom of the boring, collect
a groundwater sample by installing a temporary monitor well.

Dispenser(s)
» Advance one soil boring adjacent to each dispenser, at least one foot into the
native soil below the depth of dispenser sump and collect one sample from the
bottom of each boring.

¢+ Separate dispenser samples are not required if the dispensers are located
directly above the tank hold.



* Incident Report Form Submittal

* Release Determination Report (RDR) Submittal
(required for LPST issuance)

Release
Reporting

enerphqse
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 Guidance provided in RG-523 (Revised January
%01 2) — Risk Based Corrective Action for LPST
ites

* Primary Cleanup Levels (Plan A Target
Concentrationsgjare based on the presence or
absence of water wells or other sensitive
receptors (such as surface waters) within a2
mile radius of the affected area.

* Cantypically obtain Plan A Category Il Target
Concentrations if no water wells present (water wells

drawing water from affected zone) or surface water
potentially threatened.

* Canuse Plan A Category lll Target Concentratio
TDS > 10,000 mg/L

* Delineate to Plan A Category | Target
Concentrations in direction of water
groundwater from affected zone.

* Delineate to Plan A Category Il
Concentrations at property b
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* Remove NAPL to maximum extent practical
* Removal by pumping or sorbents or both
* Mobile Dual Phase Extraction (MDPE)

* Alternate Cleanup Levels can be established for
a Class 3 Groundwater Resource (well yields
less than 150 gallons per day).

* Plan ATarget Concentrations for Construction Worker
Exposure

« Sampling Agproach - Well Placement and
Number of Samples Collected and Sample
Depths (not a Phase )

 Document Plume Stability and Decreasing
Concentration Trends with distance from
source area(s). Typically requires at le
(4) quarterly groundwater sampling e
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Risk-based Corrective Action
for LPST Sites



RG-523/P5T-03

Risk-based Corrective Action for LPST Sites

Table 2. Categories

of Affected Groundwater.

Category I

Category II

Category III

Category IV

(Jne or more
affected or
threatened drinking-
water wells

Affected
groundwater zone
with TDS < 3,000
mg,/L, and no
drinking-water wells
documented within
1/2 mile of the site

Affected
groundwater zone
with TDS 3,000-
10,000 mg,/L, and no
drinking-water wells
documented within
1/2 mile of the site

Affected
groundwater zone
with TDS = 10,000
mg/L

Affected
groundwater zone
TDS < 3,000 mg/1,
and one or more
drinking-water wells
or water-supply
springs located
within 1,/2 mile of
site

TDS 3,000-10,000
mg,/L, and one or
more drinking-water
wells are
documented within
1/2 mile of the site

Well vield < 150 gpd
(i.e., the affected
Zone 1s not
productive)




Plan A Target Concentrations

romdvater g1 | prorsenme oo | o | e | e [l
Chemicals of Beneficial Groundwater Use Category
Concern (COCs) - Ground-
I II III I II I Resident | Com,/Ind . water Resident | Com/Ind | Groumdwater
mg/Kg) | 1151)
Eenzene 0.005 0.0568 027 012 1.34 6.40 714 962 219 61.2 0408 2.06 403
Ethylbenzene 0.7 3.65 521 368 88.38* 88.38* 3,270 22,400 525 323 922 28.2 .77
Toluene 1.0 292 417 301 114 163 3,850 35,200 a07 51.7 101 435 621
Xylenes (total) 10.0 10.0 104 117+ 117+ 117" 1,870 9,280 202 46.6 175 51.7 155
Acenaphthene 219 2.19 313 341 341 341 4690 123,000 11,500 3.04 206 421 466
Acenaphthylene 219 2.19 313 547" 547" 547 4 690 123,000 11,500 377 266 577 466
Anthracene 11.0 11.0 156 2.04 2.04 204 23,500 613,000 57,700 126 914 183 233
Benz-a-anthracene 0.000852 | 0.00852 0.04086 71 71 7.1 637 553 486 0.0512 0.0034 0.00395 0.604
Eenzo-a-pyrene 0.0002 0.000852 | 0.00406 3.09* 3.09* 3.09* 0639 566 534 000233 0.0002 0.0002 0.0604
Eenzo-b-fluoranthene | 0.000852 | 0.00852 0.04086 3el* 3el* 361* 6.38 559 507 0.0262 000166 0.00189 0.604
Benzo-g,h i-perviene 1.1 11 156 0.824* | 0.824* | 0.824* 2350 61,300 5.770 0.028 0.056 0.0967 233
Benzo-k-fluoranthene 0.00852 0.0852 0406 1.35* 1.35* 1.35* 64 572 5,590 0228 0.0le6 0.0139 6.04
Chrysene 0.0852 0.852 406 1.24* 1.24* 1.24* 639 5,630 52,500 484 0.34 0.385 604
ﬁ?ﬁ?:é;’g 0.0002 0.000852 | 0.00406 1.91* 1.91* 1.91* 064 572 559 0.0011 0.0002 0.0002 0.0604
Fluoranthene 146 146 2.09 255* 255* 25 5% 3,130 81,300 7,690 0.387 0.631 1.17 3.11
Fluorene 146 146 2.09 30.2* 30.2* 30.2* 3,130 51,800 7.690 212 1.73 3.73 311
Lﬁ%gﬂg*'z'a'c‘j' 0.000852 | 000852 | 00406 | 260* | 260 | 260 6.4 57.2 558 0.0109 | 0.000804 | 0.000902 0.604
Methyl tert-butyl
ether (MTEE) 0.24 0.365 0521 2.56 3.90 357 873 128 294 835 1.86 287 0.777
{see footnote)
Naphthalene 073 0.73 1.04 997" 997" g9 7 112 531 115 06638 L.77 5.24 155
Phenanthrene 1.10 1.10 156 282* 282* 28.2* 2,350 61,300 6,390 133 0914 183 2.33
Pyvrene 1.10 1.10 156 10.3* 10.3* 10.3* 2.350 61,300 5.770 0.294 0473 0.875 2.33

Normal font: Carcinogenic COC
# The saturated soil concentration i1s substituted for the calculated value.
MTEE: Groundwater is non-carcinogenic, soil is carcinogenic.

Italic font: Non-carcinegenic COC

Bold font: Maximum Contaminant Level (MCL)
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susecT: Soil Boring and Monitor
Well Installation

When the Texas Natural Resource Conservation
Commission (TNRCC) is notified of a release from a
storage tank, the TNRCC may request that the owner or
operator of the leaking storage tank(s) conduct an
environmental site assessment to determine the extent
of the effect of the release upon the environment. The
requested environmental site assessment generally re-
quires the installation of soil borings to investigate the
effect of the release upon the soils and in some cases the
installation of monitor wells to investigate the cffect of
the release upon the groundwater.

* The TNRCC requires that the services of a
registered Corrective Action Specialist (and a
Project Manager as of February 4, 1994) be
employed to conduct the requested assessment
and (o oversee the installation of the soil borings
and monitor wells.

This pamphlet details the minimom requirements for
the installation of the requested soil borings and moni-
tor wells. Monitor wells must be installed in compli-
ance with Title 30, Texas Administrative Code, Chap-
ter 338 which contains the specific Texas regulations
regarding the installation of water wells and monitor
wells. Of particular importance is the requirement that
monitor wells must be installed within the State of
Texas by a driller licensed by the State of Texas.

This pamphlet also provides some recommendations
for soil boring/monitor well design and placement.

Soil Boring Installation

Soil borings are utilized to collect soil andfor rock
samples from below the ground surface. The collected
samples are used to determine:

= the type of soil and/or rock present beneath the site,
and

# the amount of and the limits of any contamination
in the soil resulting from the release from the
storage tank. Contaminant levels are determined
through laboratory analysis of soil samples.

The TMRCC recommends that three soil borings be
initially installed during the first phase of an environ-
mental site assessment in order to determine:

s the degree or amount of contamination in the soil,

o the lateral or horizontal extent of contamination in
the soil, and

e the vertical extent or depth of contamination in the
soil.

When possible, the soil borings should be installed
using the hollow-stem anger method in order to avoid
the use of drilling fuids and o make it easier to collect
representative soil samples. The use of the hollow-
stem auger method also makes the subsequent installa-
tion of monitor wells casier.

In order to prevent the spread of contamination from
one boring to another (cross-contamination), all down-
hole drilling equipment should be decontaminated be-
tween each boring, Sampling equipment should be
decontaminated using tri-sodium phosphate or a simi-
lar detergent after the collection of each sample.

Soil samples should be cellected continuously 1o the
bottomn of each boring. Less frequent sampling may be
allowable when deep borings (greater than 50 feet) are
drilled.

Texas Natural Resource Sonservation Commission - P.O. Box 13087 - Austin, Texas - 78711-3087
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Samples should be collected with a decontaminated
split-spoon sampler, Shelby tube, or similar sampling
device. All collected soil samples should be viewed and
described to document subsurface soil and rock types
utilizing the Unified Soil Classification System.

Discreet, duplicate soil samples should be collected
from the sampler referenced above. One sample should
be field screened using an automated screening device
to check for the presence of vapors from the contami-
nantsreleased from the storage tank. The second sample
should be immediately preserved for potential ship-
ment to the laboratory for analysis.

Soil borings should be drilled to a depth of at least five
feet below the base of contamination. While drilling,
the presence of contaminants should be determined by
field screening the collected soil samples.

If a groundwater producing zone is encountered
during the drilling of a boring, consideration should
be given to converting the boring to a monitor well.
Monitor wells are needed to invesiigate groundwater
contamination. Please refer to the subsequent Monitor
‘Well Installation section, '

The purpese of submitting soil samples for laboratory
analysis is to determine the maximum level of soil
contamination at a particular location and to determine
the maximum depth of =oil contamination at a particu-
lar location. Thercfore, soil samples selected for
laboratory analysis should be collected from the zone
of highest contamination as determined from the field
screen, and from one or more of the following:

+ immediately above the waler table or bedrock,

# (he base of each borehole (if groundwater is not
encounterad), or

s below the water table if groundwater is encoun-
tered.

Generally, it is adequate that only two or three soil
samples per boring are submitted for laboratory analy-
sis. However, in certain instances more soil sample
analyses may be needed. In such cases, contact the
TNRCC case coordinator for approval.

Soil samples should be collected immediately after the
sampling device is retrieved from the borehole to limit
exposure of the sample to effects of wind and heat.

& Each sample should be collected using clean dis-
posable gloves and other clean sampling utensils.

* Samples which are to be sent to the laboratory for
analysis should be placed in sterile sample jars
provided by the laboratory. Completely fill each
sample jar so that no air space (headspace) exists,
wipe soil from the jar threads, and seal the jar using
a cap lined with Teflon. The jar should be labeled
and placed om ice in a covered, insulated cooler and
chilled to 40°F (4°C).

Please refer to the TNRCC pamphlet entitled Soil
and Groundwater Sampling and Analysis for the
determination of which constituents to analyze for
and which laboratory methods 1o use.

Monitor Well Installation

Maonitor wells should be installed when groundwater is
determined to be affected or thought to be affected by
the release from the storage tank. Monitor wells are
necessary to:

¢+ determine the depth to groundwater at the site,
& determine the direction of groundwater flow, and

¢ collect representative groundwater samples for
laboratory analysis to determine the degres of
groundwater contamination and the quality of the
groundwater.

If there is no evidence or threat of a groundwater impact,
monitor wells are generally unnecessary, Evidence of
groundwater impact may include:

+ groundwater is present at a very shallow depth,

* groundwater is encountered while installing borings
prior to reaching the base of soil contamination, or

* aneighboring water well is contaminated with the
substance released from the storage tank in gues-
tion.

In all cases, preparations should be made in advance so
that monitor wells can be installed immediately after
drilling the borings described in the Soil Boring Instal-
lation section of this pamphlet if wells become neces-
Sary.
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COC concentrations in soils and groundwater should not be capable of generating
vapors in the pore spaces of the soil, utilities, or in the atmosphere which could cause
an explosive environment at any surface or subsurface structure. In instances where
there is a reasonable potential for explosive vapors to collect in surface or subsurface
structures (e.g., utility vaults, storm sewers, basements, poorly vented surface
structures), target soil-air concentrations should be based on 25 percent LEL value for
that constituent. Vapor accumulations in excess of 10 percent of the LEL should be
vented, monitored, and further assessed for possible remediation. Vapor concentrations
must not exceed 25 percent of the LEL. The LEL and upper explosive limit (UEL) for some
common compounds are provided in Table 6. Monitoring for explosive atmosphere
levels should be performed by a properly trained environmental or fire professional
using a properly calibrated and operating explosimeter. If emergency or hazardous
situations exist, such as the presence of explosive conditions, immediatelv contact the
local fire authority or State Fire Marshal and notify the local TCEQ Regional Office. Take
all actions necessary to prevent such situations from occurring and immediately abate
the hazardous conditions.

Table 6. Maximum Allowable Vapor Concentrations.

Compound LEL % UEL % 25% LEL Action Levels, %
Gasoline 1.2 7.6 0.30 (3,000 ppm,}
Jp-4 1.3 8.0 0.32 (3,200 ppm.)
Diesel Fuel 1.3 7.5 0.32 (3,200 ppm,}
Fuel Oils 0.6 7.5 0.15 (1,500 ppm.}
Kerosene 0.7 5.0 0.18 (1,800 ppm.)
Benzene 1.3 7.9 0.32 (3,200 ppm,)
Ethylbenzene 1.0 6.7 0.25 (2,500 ppm.)
Toluene 1.2 7.1 0.30 (3,000 ppm.)
Xvlenes 1.0 7.0 0.25 (2,500 ppm.)
m-hexane 1.2 7.5 0.28 (2,800 ppm,)




If direct measurement is not feasible and NAPL is not present at the site, use the
following equilibrium-partitioning equation to determine the theoretical maximum
vapor concentration in the soil (Thomas, 1982). The calculated soil vapor concentrations
can be compared to the 25 percent LEL action level in Table 6 to determine if the
potential to create vapor levels of concern exists. The default values provided below are
conservative. Hence, if calculated concentrations are less than 25 percent of the LEL,
then soil concentrations should be adequately protective. Use site-specific data if
available.

CTH"B
T KgB+ P+ P H

Ca

where

r = bulk s0il concentration (mg/kg dry weight) (see field sampling data)
(. = s0il vapor concentration (mg/L)
K. = soil-water partition coefficient (K,.x f,.)

K.. = organic carbon partition coefficient (kg adsorbed chemical/kg soil organic
carbon)/ (kg dissolved chemical /L water) (chemical specific)

f.- = s0il organic carbon fraction (default: 0.2% or .002)
p = dry-soil bulk density (kg/L) (default: 1.72 kg/L)

¢ = total soil porosity [®#=1 - B/P,; P,_particle density {default particle density = 2.65
kg/L)l

&, = air filled soil porosity (d-dw)
&, = water content (cm*/cm’) (default: 13% or .13)

H' = Henry's Law constant {(unitless). H' = H/ (RT) where H = the dimensional form of
Henry's Law Constant, atm-m*/mol; R = universal gas constant, 0.0000821 atm-m’/mole-
"K; T = absolute temperature, 273K + °C. H'=H x 41.57.

[Note: mg/L % (1 x 10° L/m% = mg/m’|

Note the following conversion of Threshold Limit Values (TLV) in ppm to mg/m*
assuming 760 torr barometric pressure at 25°C (77°F), and where 24.45 = molar volume
in liters (ACGIH, 1991):

TLV (mg/m’) = (TLV in ppm) (gram molecular weight of substance)
24.45

This same conversion, rearranged to solve for ppm, can be used to convert
concentrations derived from the previous equation for comparison to concentrations
presented in Table 5.
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. Slte Closure Request Form - TCEQ-0028

Remove NAPL to maximum extent practical
* Waste Disposed

* Contaminant Concentrations show Consistent or Low
Static Trend at Source Area

.  Contaminant Concentrations show Decreasing
S Ite Concentration Trends with Distance from Source Area

* Receptor Survey Completed
» Affected surface soils exceed Health Based Target

C lo S u re Concentrations present at depths <2 and <15 feet bgs

Affected groundwater concentrations exceed
Construction Worker Target Concentrations at dept

R t bgs (or within known utility depths).
e q u e S * Flow Chart Pathways direct Site towards Closur

envirQphase

environmental
consulting



Figure 1

Groundwater Pathways (wells, aquifers, surface water, etc)
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Figure 2

Groundwater Pathway (construction workers)
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Figure 3
Soils Pathways  Evaluate all four pathways
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Key Take
Aways for
Case
Closure

envirQphase

environmental
consulting

Affected soil >Health Based and Construction
Worker Exposure Concentrations less than 15’ bgs
or typical utility depths removed

Remove PSH to max extent possible

Stable to decreasing concentrations at source area
and decreasing concentration trends with distance
from source area.

Plume delineation to Category lll Target
Concentrations at Property Boundary




Questions

Kevin W. Almaguer, P.G., CAPM
Program Director — P2/Mitigation

214-392-7179

kevin@envirophase.com

envirQphase

environmental
Comsultmg

www.envirophase.com
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