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Atiention: Ms. Diane Lundquist, Area Environmental Engineer

Re: Remedial Action Plan
Shell Oil Company
7194 Village Parkway, Dublin, California
Project Number 3427E

Dear Ms. Lundquist:

Ensco Environmental Services, Inc. (EES) is pleased to submit the attached revised Remedial
Action Plan (RAP) for the former Shell service station located at 7194 Village Parkway in
Dublin, California. The attached plan has been completely revised to incorporate your
comments, including the addition of the Service Station Mitigation System Form and
supporting calculations. These calculations and the formal evaluation of the remediation
altemnatives support the same conclusions that were previously determined in the orignal draft
plan.

Based on the nature of the contamination, technical feasibility and economics the most
appropriate method of site remediation is groundwater extraction and treatment by air stripping
before release of the groundwater to the sanitary sewer. A draft waste water discharge permit
has been received from the Dublin San Ramon Services District. If you have any questions or
comments, please call me or Reuben H, Chow at (415) 659-0404.

Sincerely,

Sner

Iohn H. Tumey, P.E.
Project Engineer
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REMEDIAL ACTION PLAN
FOR

SHELL OIL COMPANY
7194 AMADOR VALLEY BLVD
DUBLIN, CALIFORNIA

SECTION 1.0
MAR

1.1  Introduction

The purpose of this report is to assess the extent of ground water and soil contamination and
develop a technical approach for ground water remediation at the former Shell Oil Company
(Shell) gasoline station site located at 7194 Village Parkway in Dublin, California (see Figure
1).

In preparation for a property transfer of the project site to Qil Changers, Shell removed the four
underground storage tanks (see Figure 2). On August 3, 1987, three 10,000 gallon fiberglass
tanks were removed from one excavation, and one 280 gallon steel waste oil tank was removed
from a second excavation. Strong product odors were present in the tank excavations.

Soil samples collected from the excavations contained Total Petroleum Hydrocarbons (TPH)
up to 1900 parts-per-million (ppm). A groundwater sample contained 85 ppm (mg/l) TPH.
Approximately 4,600 cubic yards of contaminated soil were excavated and treated by aeration
on site. ‘

Shell contracted Ensco Environmental Services, Inc. (EES) to perform a site assessment to
determine the extent of any remaining contamination. Because additional soil and
groundwater contamination was found, Shell retained EES 1o determine the vertical and latera!

extent of the contamination. The resulting reports (References 9.1 and 9.2) concluded:

*  Groundwater was encountered at depths ranging from 10 to 15 feet, and flows 10

the southeast at a gradient of 0.0023 feet per foor.

Ao toating product or sheen was evident i any of the manitormg wells.

0
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« Contamination of the soil and groundwater has spread beyond the property

boundries.

= TPH contarnination in soil samples varied up to 540 ppm.

» TPH contamination in ground water samples varied up to 200 ppm.

* Benzene concentrations in ground water exceeded the California Department of

Health Services (DOHS) applied action level of 0.0007 mg/l, varying up to 4.4 -

ppm.

* The optimum extraction rate at recovery well RW-1 is estimated to be 1 to 2
gallons-per-minute (gpm).

» The pump test on RW-1 showed no effect on monitoring wells MW-5 and MW-7.
As a result, one recovery well may not adequately capture all the migrating
contamination. It is estimated that two or three additional recovery wells will be
required to control the spread of contamination. The total extraction rate is
estimated 0 be 6 to 8 gpm. Drilling of additional extraction wells is proposed after
startup and operation of the above-ground treatment system.

Additional ground water samples were taken subsequent to the samples for references 9.1 and
9.2. The results of samples taken on October 5, 1988, indicate that maximum TPH has
decreased to 17 ppm, and maximum benzene has increased to 6.7 ppm.

1.2 Proposed Treatment System

In comparing the soil and ground water contmaination levels to regulatory guidelines, EES
recommends that ground water cleanup rather than soil cleanup, or both as the most appropriate
remediation direction. Following an analysis of available ground water treatment ajrernarives,
EES determined that the most technically feasable and cost-effectve reatment svstem 15 ground
water extraction and above ground treatment using air stripping. Alr siripper liquid effluent

would be discharged 1o the sanitary sewer without further reatment.

l'l’u
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1.3 Approvals and Permits Required -

Approval of the proposed treatment method is required from the Alameda County Health
Agency (ACHA) and the Regional Water Quality Control Board (RWQCB), Region 2.
Permuts are required from the following agencies:

» Dublin San Ramon Services District (DSRSD) - Waste water discharge permit

+ Bay Area Arr Quality Management District (BAAQMD) - Air discharge permit

+ City of Dublin - Building permit
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SECTION 2.0

INTROQDUCTION

The purpose of this Remedial Action Plan is to provide the Alameda County Health Agency
(ACHA), the Bay Area Air Quality Management District (BAAQMD), the Dublin San Ramon
Services District (DSRSD), and the Regional Water Quality Control Board (RWQCB), Region
2 with definitive work tasks necessary to implement a site remediation program which complies
with regulatory guidelines, at a former Shell gasoline station site in Dublin, California.

In preparation for transferring the project site to Qil Changers, four underground storage tanks
were excavated and removed from the site on August 3, 1987, Three 10,000 gallon fiberglass
gasoline tanks were removed from one excavation and one 280 gallon steel waste oil tank was
removed from another excavation. Upon excavation and removal of the tanks, strong product
odors were observed which indicated that a petroleam hydrocarbon release had possibly
occured. Four soil samples from the gasoline tank excavation contained Total Petroleum
Hydrocarbon (TPH) concentrations ranging from 270 parts-per-million (ppm) to 1900 ppm. A
ground water sample from the same excavation contained a TPH concentration of 85 ppm. A
soil samiple from the waste oil tank excavation contained a TPH (as diesel) concentration of 45

Subsequent o the initial tank excavation and sampling, approximately 4,600 cubic yards of soil
were excavated and treated by aeration at the site from August 28, 1987 to February 2, 1988.

Shell then contracted EES to perform the following scope of work:
1. Perform a site assessment to determine the extent of any remaining contamination.

This included the drilling and sampling of five montoring wells on the former service
station site.

[S]

Perform addutional investgation of the extent and degree of contamination, including
investigations beyond the property boundries. This task included a soil gas survey,
drilling eight exploratory borings, two of which were converted to montorning wells.

sampling, and the installation of a recovery well as shown on Figure 2.
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3. Development of a Remedial Action Plan.

4.  Obtain the approval and permits for construction of a site remediation system.
5. Design, procure, construct and install the approved site remediation system.
6. Provide startup supervision of the site remediation system.

7. Obtain system effluent samples to ensure permit limits are being met on startup.
8. Provide long term maintenance of the system.

9. Perform periodic sampling of the system influent and effluent, and the monitoring
wells.

Tasks 1 and 2 have been completed and this report represents the development of Task 3.

The remainder of this report discusses the current status of the contamination and geological
conditions at the project site (Section 3.0), the proposed ground water treatment system and
why this system was selected (Section 4.0), the permits which must be obtained to construct
and operate the system (Section 5.0), and the remaining tasks and their schedule to begin
remediation of the site (Sections 6.0 and 7.0).
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SECTION 3.0 -

ITE DESCRIPTI

Seven monitoring wells (MW-1 through MW-7), one recovery well (RW-1) and six soil borings
(B-1 through B-6) have been drilled. The location of these wells and borings are shown on
Figure 2. Trace contamination of benzene, toluene and xylene has been detected.

In addition to the wells and borings, soil gas sampling was performed both on the property and
surrounding the property. This sampling indicated that contamination has spread off the

property (Reference 9.2).
3.1 Ground Water Contamination

Table 1 lists only the most recent Benzene-Toluene-Xylene (BTX) ground water data. Water
sample analyses revealed the presence of TPH and BTX in the ground water underlying the
property and extending off-site. The maximum TPH concentration detected during the most
recent sampling was 17 ppm. BTX were detected at concentrations up to 6.7 ppm for benzene,
0.36 ppm for toluene, and 0.73 ppm for xylenes. Action levels for BTX in water have been
established by the California Department of Health Services (DOHS) (see Appendix D). These
action levels are shown in Reference 9.5 and are: benzene, 0.0007 ppm; toluene, 0.1 ppm;.and
xylene, 0.62 ppm. All of the monitoring wells on the property have benzene concentrations
above the DOHS action level. In addition, monitoring well MW-1 has a toluene concentration
of 0.36 ppm and a xylene concentration of (.73 ppm, both above the DOHS action level.

3.2 Soil Contamination

Results of the soil analyses are presented in Table 2. The analyvses revealed the presence of
TPH and BTX in some of the soil samples. The maximum TPH concentration reported was
540 ppm  The maximum BTX concentrations in the soils tested were 9.8 ppm for benzene,

6.4 ppm for toluene, and 42 ppm for xvlenes.
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Sample

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7

DOHS Action
Levels (Ref 9.5)

NOTES:

TABLE 1

GROUND WATER RESULTS SUMMARY

17
0.2
0.26
0.45
7.5
2.7

None

Contaminants (ppm)

nzen

6.7
0.02
0.1
6.11
2.7
0.13

0.0007

1. See Figure 2 for monitoring well locations.
2. ND: Not Detected using EPA standard laboratory procedure.

3.  Ground water samples reported in this table were collected October 5, 1988.

Toluene

0.36
0.0023
0.0027
0.0063

ND
0.038
ND

0.1

January 18, 1989
Page 3-2
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TABLE 2
IL ALYSL T ARY

Contaminants (ppm)

3
I

Sample Approximate
Location Depth (ft.) TPH Benzene Toluene Xvlene
B-1 COMP ND NA NA NA
B-1 8 22 NA NA NA
B-2 COMP ND NA NA NA -~
B-3 COMP ND NA NA NA
B4 comp ND NA NA NA
B-5 COMP ND NA NA NA
B-5 8 4290 9.8 1.8 36
B-5 10 43 NA NA NA
B-5 12 170 9.3 1.3 14
B-5 13 10 NA NA NA
B-6 COMP ND NA NA NA
B-6 7 66 4.8 5.6 1.8
B-6 S 540 3.9 6.4 - 42
B-6 10 130 ND 1.3 11
B-6 12 14 NA NA NA
B-6 13 ND NA NA - NA
MW-6 COMP ND NA NA NA
MW-6 10 11 NA NA NA
MW-6 12 75 NA NA NA
MW-7 COMP ND NA NA NA
RWQCB Priority Level (Ref. 9.3) 100 None None None
SWRCB Appraisal Limits (Ref. 9.4)  None 100 50 40

NOTES:

1. See Figure 2 for monitoring well and soil boring locations.

2. COMP: The sample analyzed was a composite of samples from several depths.

3. NI Norderected using EPA standard [aboratory procedure

4. NA: The sample was notanalvzed for thar compound.
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There are no published EPA limits nor DOHS action levels for hydrocarbons in the soil. The
RWQCB, Region 2 has established a “"prionty level” for concentrations of TPH in the soil of
100 ppm (Reference 9.3). The analyzed concentrations in the soil which exceeded this level
were from borings B-5 and B-6. The State Water Resources Control Board (SWRCB) has
selected "general risk appraisal concentration limits" in soil of 100 ppm for benzene, 830 ppm
for toluene, and 40 ppm for xylenes (Reference 9.4). Only one sample from one boring had a
concentration level which exceeded these limits. This sample was from boring B-6 with a
xylene concentration of 42 ppm.

It appears, therefore, that the ground water contamination is much more significant than the soil
contamination. Consequently, only ground water remediation is recommended.

3.3 Geology

Borings were drilled to a depth of 10 to 25 feet. The soils observed during the drilling
consisted primarily of silty to sandy clay interbedded with clayey sand to a depth of 6 to 9 feet.
These overlie silty clays which extend beyond the maximum depth of the borings. The
mmpermeable clay layers appeared to minimize the spread of gasoline contamination.

3.4 Hydrogeology

Ground water was encountered at depths from 10 to 15 feet, and flows to the southeast at a
gradient of 0.0023 feet per foot.

During a 24 hour constant discharge test of RW-1 at 5 gpm, the well dewatered after a sharp
increase in the drawdown rate at 12 hours. During this test, no influence on monitoring wells
MW-35 and MW-7 was observed. Based on this test, an aquifer transmissivity of 547 gpd/ft
and a storage coefficient of 0.0024 were calculated. The continuous recovery rate from RW-1

Isestimated at 1 to 2 gpm.

The results of this test inchcate that the jong term operation of the one existing extraction well
mayv not produce a capture zone capable of containing the contamination in the shallow ground

water underlying the site. To achieve the required zone of capture. 2 to 3 addinonal extraction
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wells may be required. EES recommends the design and construction of an above ground
treatment system capable of treating the effluent from four wells, estimated to be up to 8 gpm.
Additional extraction wells, if any, will be drilled after startup of the wreatment system and
monitoring the results,
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SECTION 4.0 -

TREATMENT SYSTEM DESCRIPTION

Based on the soil and ground water sample results discussed in Section 3.0 and regulatory
guidelines, ground water contamination is more significant than soil contamination. As a
result, ground water treatment is recommended as the most appropriate method to remediate the
site.

4.1 Alternative Treatment Process

There are several alternative treatment processes for removal of petroleum hydrocarbons
dissolved in water:

+  Chemical Oxidation

+ Incineration

« Carbon Adsorption

«  Air Stripping -

These alternatives are examined below.

4.1.1 Chemical Oxidation

Three chemical oxidants have been widely used for industrial treatment: chlorine, hydrogen
peroxide, and ozone (see Figure 3). Chlorine oxidation produces chlorinated hydrocarbon by-
products which themselves are considered contaminants. Therefore, chemical oxidation by
chlorine is not considered a viable ground water treatment technology.

Hydrogen peroxide is readily available and works very well on organic compounds with
double and triple bonds. Ring compounds like benzene can be oxidized by peroxide. The
costs and handling of peroxide will limit its use to small flows and short-term projects.

Furthermore, hydrogen peroxide is ineffective at obtaining extremelv low organic effluent

7’4
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levels. For this project, it is not considered a reasonable method for cleaning the contaminated
ground water.

Ozone is the strongest of the oxidizing agents. With sufficient time, ozone can eliminate any
organic compound. However, because of high capital and operating costs, ozone is also not
considered a viable option for this site cleanup.

4.1.2 Incineration

Destruction of organic contaminants by incineration requires raising the temperarure of the
ground water 10 between 1500 and 2000 degrees F (see Figure 4). The water boils away to
steam and the organic contaminanis are oxidized. When the contaminated water contains
approximately 20% organics, the ground water will have a self-sustaining flame. At lower
concentrations auxiliary fuel is required, as is the case here. The high capital and operating
cost, together with the lengthy paperwork necessary to obtain environmental permits, make
incineration impractical.

4.1.3 Carbon Adsorption

Adsorption is a process in which molecules are attracted to and then held at the surface of a
solid. Carbon has about 7,000,000 fi2 of surface area per pound. Adsorption allows
molecules of BTX to be held at the surface of carbon (see Figure 5).

If we assume that the TPH capacity of carbon for this site is the same as that of its largest
constituent, benzene, then the TPH capacity would be 0.08 pound TPH per pound of carbon.
Assuming a worse case TPH concentration of 17 ppm from the recovery wells, and four wells
operating at 2 gpm each, the carbon usage rate would be 20 Ib/day (see Appendix B). If we
double this usage rate to account for adsorption of naturally occurring organics in the ground
water, the annual operating cost for a carbon bed treatment svstem would be approximatels
528.8GG. A carbon adsorber should contain at least 1,200 10 of carbon <o that crange oul
would be ne more frequent than monthly. The capital cost for a 1600 Ih system is esnmated 1o
be 517.500 10 $20,500,
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This results in a first year cost, of an activated carbon system operating at 8 gpm, of $46,300
to $49,300. Because the actval volume of contaminated ground water has not been
determined, the Jength of operation of the remediation system is unknown. However, one to
two years is typical.

4.1.4 Air Stipping

Alr suipping is an ideal process to remove volatile petroleum hydrocarbon compounds (like
benzene, toluene and xylene) and halogenated solvents (like dichloroethane, dichlorocthylene,
trichloroethane, tetrachloroethane, trichloroethylene, and tetrachloroethlene) from ground water
(see Figure 6). The basic concept behind any air-stripping facility is to bring the contaminated
water into intimate contact with air, so that the volatile compounds are stripped from the water
and discharged into the atrnosphere.

Once the air stripper is instailed, its operation is simple. The air is delivered by a blower and
the water is supplied by a pump. Maintenance is minimal and periodic inspection of the bed is
all that is required internally.

Air emission concentrations are normally sufficiently low so the volatile organics may be
discharged directly to the atmosphere. Two factors mitigate the effect of the atmospheric
discharge. The first is the dilution that takes place in the stripping tower before the Vapors are
emitted. The air-to-water volume ratio is one the order of 200 to 1. Therefore the pollutant is
diluted by a similar factor when it exits the stripper and enters the atmosphere. Furthermore,
there is natural dilution that occurs as soon as the air stream disperses into the atmosphere. If
the total mass discharge to the atmosphere is too high, the exhaust gases can be minimized by
treating them through an activated carbon bed.

Why treat the ground water in an air stripper if there will still be a requirement to treat the dilute
vapor with carbon? Logic might dictate that the contaminated ground water should be treated
directly in a carbon bed without using an air stripper. However. Dy using an air stripper, there
1s considerable savings in carbon costs because vapor-phase carbon can often adsorb more
targeted contaminants than can liguid-phase carbon. There will also be fewer chemicals in the
vapor stream competing for the available pore space on the vapor-phase carbon, since many
harroless compounds will remain in the ground water, not exhausung the avallable capacity in

the suapor phase carbon.
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The capital cost for the recommended air stripper system is $35,500 to $40,500. The annual
operating cost considering electricity and maintenance, is approximately $2,800. Thus, the
first year cost for the air stripper system is $38,000 to $43,000, less than for the carbon
adsorption system.

As aresult of these design and cost considerations, the best apparent alternative to treat the
ground water is air stripping.

4.2 Ground Water Extraction System

The ground water extraction system consists of the recovery wells, which collect the
contaminated ground water, and the ground water feed surge tank. A process flow diagram is
shown in Figure 6.

4.2.1 Ground Water Pumping

As discussed in Section 3.4, one recovery well capable of extracting 1 to 2 gpm has been
drilled. A pump, sized to extract 2 gpm, is recommended for installation in this well: Because
no floating product has been observed, only a single, electric motor-driven pump need be used.
This pump would draw down the well, creating a cone of depression drawing the contaminated
ground water to the recovery well.

The cone of depression created by this extraction pump may not be large enough to capture all
of the contaminated ground water. Upon system start-up, the effects of the treatment system
will be observed in the monitoring wells. Up to three additional recovery wells will be drilled,
if required.

4.2.2 Ground Water Feed Suree Tank

The 1otal ground water flow rate is unknown at this time, but may be between one and eight
gallons per minute. Since the recommended air stripper would be designed for a single flow
rate of 10 gpm, a feed surge rank 1s included n the svstem to balance this operation. The air
stipper would operate intermittently, being started and stopped by nigh and low fevel switches

0 e feed surge tank Should an air stripper sy stem malfuncton oveur allowing the suree 1ank

-
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to fill, a high-high level switch should shutdown the ground water extraction pump.- A 5000
gallon tank is proposed. This size balances the requirements to minimize the size of the
treatment system for aesthetic reasons and the desire to minimize startup and shutdown of the
air siripper.

4.3 Air Stripping System

An EES model AS-11 air stripping system is recommended for treatment of ground water

extracted from the recovery well(s). Figure 6 is a Process Flow Diagram (PFD) showing the -

proposed treatment system. For this application we have designed the system for a ground
water recovery rate on the order of 6 to 8 gpm.

4.3.1 Air Stripper

The major process component of an air stripping system is the stripping tower. The tower
shell is usually cylindrical, for strength, for ease of fabrication, and to avoid any corners that
might induce channeling of the air or water. The tower must be built to withstand all applicable
wind and eartbquake loads for the area. In addition, it must be able to support the combined
weight of the tower internals, the packing, and the water held up in the tower. EES designs the
cylindrical tower with pad-eyes for guy wire tie-downs for wind and earthquake
considerations.

Many regulatory agencies issue a violation for visible emissions from a stripper to the
atmosphere. A minimum thickmess pad-type demister is recommended to reduce the likelihood
of opaque air emissions from entrained water vapor from exiting the stripper. It provides
greater mist removal, especially at higher flow rates, than chevron-type demisters.

Water must be introduced into the tower in 2 manner to enhance even distribution across the
surface of the packing. while allowing for smooth, unimpeded air flow upward. Methods for
accomplishing this include: distribution travs, trough-and-weir arrangements, header-lateral
piping, and spray nozzles, The header-lateral and trough-and-weir systems rely on dividing
the flow into successively smaller streams. Weir systems have "blind” spots under the troughs

where water does not fall. Header-lateral svstems have unequal flow in different laterals.



.

Shell Oil Company January 18, 1989
Project No. 3427E Page 4-10

depending on their location. Distibution trays with bubble caps, valves, or orifices are
designed to keep a standing head of water on them, thereby assuring an equal pressure, and
hence equal flow disttibution.

While these trays are efficient, they are also relatively expensive. Less expensive but equally
efficient are spray nozzles which immediately break up the water flow into droplets. EES
proposes the use of a spray nozzle which has good flow distribution capabilities and minimizes
the space required for flow distribution.

Below the spray nozzle lies the packing. The ideal tower packing will provide a large surface
area for the air and water to interact, and it will also create turbulence in the water stream to
constantly expose new untreated ground water surfaces to the air. The packing should have a
large void area to minimize the pressure drop through the tower. Secondary considerations for
packing include weight, corrosion resistance, ability to maintain a uniform liquid flow, and, of
course, cost. Earlier technology packing, such as saddles and Raschig rings, were limited to
fairly simple shapes by the nature of their production process, usually in metals or ceramics.
EES recommends installation of a packing made of polypropylene, with a complex shape to
assure a large void area to minimize pressure drop. It is chemically inert and will not degrade
when exposed to ground water. It is less inexpensive (8 to 10 times less) than an equal volume
of ceramic packing and is lightweight and strong, allowing greater packed bed depth without
crushing the packing at the base of the tower. Based upon design requirements EES
recommends installing 11 feet of 2 inch Tri-PacksR in the AS-11 Air Stripper.

The packing is held up in the air stripper by a packing support plate. Typically, a fiberglass
reinforced plastic (FRP) or other chemically inert thermoplastic grating is installed which
provides an adequate open area to prevent flooding.

EES proposes that the treated water from the air stripper gravity drain to the sanitary sewer.

4.3.2 Alr Suipper Sizing

When sizing an air stripper, the design engineer has five basic variables to define: a) tower
height, b) tower diameter, ¢) air-ro-water ratio, d) temperature, and e) reflux ratio. Reflux 1s

not proposed for this insailation. Although these variables are dependent upon each other
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(i.e., a change in air-to-water ratio may allow, or require, a change in packing height), the

following basic relationships are helpful in preliminary sizing:

+ Tower diameter is most strongly a function of liquid flow rate. The cross-sectional area of
a tower 1s proportional to the flow rate. The AS-11 is designed for a maximum flow rate of

15 gpm.

« Tower height is most strongly a function of removal efficiency required. This relationship
follows the law of diminishing returns: For each incremental foot of packing added a
proportionately smaller amount of contaminant will be removed.

+ Air-to-water ratio is a function of the contaminant being removed. The more volatile a
substance, the less the amount of air that is required to strip it. Also, the more soluble a
contaminant is in water, the more difficult it will be to strip.

+ A fourth variable that controls the efficiency of the stripping process, temperature, may also
be changed through the use of preheaters on the ground water or injection of steam directly
into the tower. Stripping efficiency improves at elevated temperatures. However, high
operating costs limit the praciical use of heating ground water as a means of enhancing
stripper performance. Even though the ambient air temperature may fluctuate between
summer and winter, the ground water temperature stays at a near constant temperature year
round. A ground water temperature of 50 degrees Fahrenheit (OF) is assumed.

The design of the stripper starts with review of the basic mass transfer process. The rate of
transfer of the petroleum hydrocarbons will be a function of the driving force (the concentration
gradient between water and air) and the air-water interface surface area. Different compounds
will be transferred at different rates, depending upon the Henry's law constant of the particular
compound. The higher the Henry's law constant, the easier it is to strip that compound. Of
the contaminants of concern, benzene has the lowest Henry's law constant and will be the most
difficulr to strip {see Table 3). Therefore design efficiency is based upon the ability to strip
benzene. The efficiency of an EES Model AS-11 air stripper treating § gpm in this application

has been calculated at 96% (see Appendix B}

f['w
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TABLE 3

RELATIVE EASE OF STRIPPING*

Contamingnt nrv's Law
dimensionless
Benzene 0.23
Toluene 0.25
Xylene 0.27

*The lower the Henry's Law Constant, the harder to strip.

n

Page 4-12
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4.3.3 Acid Additon Svstem

Experience has demonstrated the need for acid addition to increase the solubility of water
hardness chemicals such as calcium carbonate and iron by controlling the pH of the feed to the
air stripper. Without this, severe calcification on the packing can occur. When that occurs the
column stripping efficiency falls drastically. An acid addition system should be installed to
control the pH of the incoming water, thus preventing severe calcification.

4.3.4 Air Blower

A forced-draft blower is provided at the base of the air stripper. The blower is required to
produce approximately 200 cfm at the static pressure rating of the 18 foot high air stripper.
The blower injects air into the air stripper, and then carries all vapors out of the air stripper,
venting to the atmosphere. An air intake silencer/filter is installed on the blower to quiet the
intake, remove air particulates, and provide for personnel protection. To ensure that no
untreated ground water is discharged, numerous safety interlocks are installed including a
system shutdown 1if the blower malfunctions.

4.3.5 Overall System Safety

To reduce the likelihood of an explosion from occurring, EES recommends installation of a
hydrocarbon monitor to detect explosion hazards. For an explosion to occur the vapor
concentration of hydrocarbons would have to be greater than 1.4% or 14,000 ppm. To prevent
this, the system should be designed to shutdown at 0.7% of the lower explosion limit (LEL) or
100 ppm hydrocarbons (as gasoline). Assuming concentrations listed in Section 4.4.1, should
all the hydrocarbons in the ground water be removed, an explosion could not occur, even if a

flame was present. This represents a concentration of 0.25% of the LEL.
Safetv interiocks should be provided to prevent:

+  Untreaied water from leaving the air stripping system due to well pump, or air blower

matfuncuon:
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= Untreated ground water from returning to the extraction well; and .

* Explosion hazard as a result of stripper vent gas concentration exceeding the Lower

Explosive Limit (LEL) of gasoline.
4.4 Expected System Performance

4.4.1 Assumed Ground Water Conditions

The ground water conditions are assumed to be as listed below based on worse case
monitoring well results (MW-1 in Table 1):

Total Petroleum Hydrocarbons 17,000 ppb
Benzene 6,700 ppb
Toluene 360 ppb
Xylene 730 ppb

4.4.2 Air Stripper Effluent Water Quality

Given these influent conditions, and the calculated 96% removal efficiency, the expected
effluent concentrations are as follows:

Total Petroleum Hydrocarbons 680 ppb
Benzene 268 ppb
Toluene 14 ppb
Xylene 29 ppb

443 Air Stripper Vent Gas Quality

Expected mass discharge to the air from the air swipper is calculated in Appendix B and is as

follows:

Toial Petroleum Hydrocarbons 1.6 Ihs/day
Benzene (3 62 Ibv/dav
Taluene 0.033 Iha/day
o lere 067 ihwiday
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On a volume basis, the concentrations of air emissions in the stripper vent gas would be:

Total Petroleum Hydrocarbons
Benzene

Toluene

Xylene

32 ppm (v)
10 ppm (v)
0.47 ppm (v)
0.83 ppm (v)
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SECTION 5.0 -

PERMIT REQUIREMENT

The following permits are required for operation of the recommended air stripper system:

Waste Water Discharge Permit - Dublin, San Ramon
Services District (DSRSD)
Air Discharge Permit - Bay Area Air Quality
Management District (BAAQMD)
Building Permit - City of Dublin

5.1  Waste Water Discharge Permit

A waste water discharge permit is required to discharge treated air stripper effluent to the

sanitary district (DSRSD). In discussions with DSRSD, the only applicable discharge limitis 2

ppm TPH.

As shown in Section 4.4, the expected effluent water quality is 0.68 ppm TPH. Therefore, this
limit can be met. A sewer connection was completed in August, 1988, and EES has been
informed verbally that a permit should be issued.

$.2  Air Discharge Permit

Air emissions from systems similar to the one recommended are normally sufficiently low that
the BAAQMD will issue an air discharge permit without further requirements. Preliminary
contact with BAAQMD indicates that permits to operate are evaluated on a site-by-site basis. A
guideline given to EES by BAAQMD is that, unless there are similar discharges nearby, a
permit will be authorized under the conditions that the mass discharge to the atmosphere is less
than 15 pounds per day at a concentration of less than 300 ppm. From Section 4.4, the
effluent vapor proposed is expected to be well within these limits. Therefore, 1t 15 antcipated

that no vaper reaunant will be required.

4

2
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Typically, BAAQMD requires approximately two months to review and approve a permit to
construct. This review process can be accelerated by performing air dispersion modeling and
submitting the results with the permit applicatdon. This modeling has been performed using the
computer program PTPLU, the same program as used by BAAQMD. Benzene, being the
compound of greatest concern, was modeled for the recommended system and the highest
concentration would be 23 micrograms per cubic meter at a distance of 135 feet away. See
Appendix C.

5.3 Building Permit

Discussions have been held with the City of Dublin Planning Department. A construction
permit was obtained for the underground water, sewer and electrical conduit which was
installed in August. The Planning Department raised the following concerns:

» The concrete slab must be sufficient to support the remediation system;

»  The treatment equipment must be visually screened;

» Any treatment equipment higher than the screens should be painted a dark color;
¢ The structural anchors for wind and earthquake loads must be adequate; and

* The noise levels from pumps and blowers should be unobtrusive.

A concrete slab was installed for a treatment system by Oil Changers. Once the treatment
system is approved, the concrete slab will be evaluated to determine its adequacy.

A six foot high concrete block wall is proposed for screening three sides of the treatrnent
system. The fourth side would be screened by a vinyl-clad chain link gate with redwood slats.

The height of the Gil Changers building is 18 feet. The system would, therefore, be partially
screened from the street by the building Tt would also be painted dark grey to match the Oil

Changers building wim.

If the proposed system 1s approved. the structural supports and guv wire anchors will be

analyzed for wind and earthquake loads per the Uniform Building Code (UBC).
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The proposed ground water feed pump would be a 3/4 HP centrifugal pump. The noise level
from this size pump is normally about the same as from normal conversation. The blower air
intake will be equipped with a silencer to limit noise as well as provide personnel protection.

The City of Dublin normally requires a Site Development Review for a project of this size.
However, considering its temporary nature, they have indicated that a waiver may be requested
if their concerns are addressed. We recommend a waiver be requested.
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SECTION 6.0
REMEDIATION TASK ELEMENTS
6.1 Completed Tasks B
The following tasks have been completed:
Excavation and removal of product storage tanks.

Excavation of contaminated soil and treatment by aeration.
Performance of a site assessment.

il

Determination of the extent of contamination that has moved outside the property
Drilling of seven monitoring wells.

hd

6. Drilling of a ground water recovery well and determination of hydrogeologic
parameters.

7. Installation of underground piping and conduit.

. Upgrading of PG&E service transformer.

9. Connection to sanitary sewer.

oo

6.2 Remaining Tasks

6.2.1 Permit Applications (Task 1.0)
Applications for air and water permits to construct will be filed with BAAQMD, and DSRSD.
Permit approval is anticipated within two months. A waiver of Site Development Review will

be requested from the City of Dublin.

6.2.2 Detailed Desien (Task 2.0)

Upon approval of the Remedial Action Plan, producuon of the detailed design drawings and

speciiicanons will begin. The final drawing package would contain the following documents:

Piping and Instrumentzuon Dizgram

Shad Papine favouws Dravwing
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+  Air Swipper Construction Detail -
+ Electrical Logic Diagram

» Electrical Elementary Diagram

+ Panel Construction Detail

*  Equipment Anchor Details

6.2.3 Eguipment Procurement (Task 3.0)

After the remediation system is approved and equipment specified, individual components will -
be purchased. Some items will be readily available, others may require up to two months of
lead time for delivery.

6.2.4 System Construction and Startup (Task 4.0)

As the equipment arrives, the treatment should be shop assembled unit as much as practical.
The equipment should be mounted on skids and be modular. Once the skid mounted unit is
fully assembled, it would be delivered to the former Shell gasoline station in Dublin. After
equipment installation at the site is complete, the regulatory agencies will be notified and the
system will be started. -

6.2.5 Phase I Operation (Task 5.0)

EES proposes to provide startup supervision to fine tune the treatment system.

6.2.6 Source Testing (Task 6.0)

Once reliable, continuouns operations are established, discharged water and air will be sampled
as directed, to ensure compliance with environmental regulatory requirements.

6 2.7 Svstem Modificanons (if required) (Task 7.0)

Although modificaneons 1o the remediauon systemn are not expecied, based upen laboratory

analysis of discharged water and air samples, the remediation eqw:pment will be adpusted. if

required. to meet permit himits,
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6.2.8 Phase Il Long Terma Operation (Task 8.0) -

EES can be contracted to provide supervision and coverage for a two week period to assure
continued efficient operation of the system. EES offers monthly maintenance of the
remediation equipment to meet regulatory requirements until the site is remediated to the
satisfaction of RWQCB. An annual shutdown of the system is recommended to clean and
calibrate all instrumentation.

6.2.9 Periodic Water Testing (Task 9.0)

Periodic sampling of effluent will be conducted at the frequency directed by the RWQCB and
the DSRSD.

6.2.10 System Removal

Once the site has been declared ‘clean’ by the RWQCB, the system should be removed and the
parking spaces for Oil Changers restored.
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SECTION 7.0 -
HED
A time-line schedule showing work task elements, as described previously in Section 5.0, is

presented in Figure 7. No task element work will commence until receiving required approval
from the RWQCB, DSRSD, and the BAAQMD.
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@ZQ: e REMEDIATION TASK SCHEDULE
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SECTION 8.0 -
COSTS
Estimated costs for performing each task are given below:
ESTIMATED
TASK COST FREQUENCY
1.0 Permit Application $3.300 one time
2.0 Detailed Design $ 8,000 one tirme
3.0 Equipment Procurement (included in Task 3.0) one time
4.0 Systerm Construction & Startup $27,500-32,500 one time
(less installation)
5.0 Phase I Operation $4,000 one time
6.0 Source Testing (One Time) $1,000 one time
7.0 System Modifications -— one time
8.0 Phase T Long Term Operation $ 1,000 monthly
90  Periodic Water Testing $ 1,000 monthly
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SECTION 9.0 -
REFERENCES

9.1 Ensco Environmental Services, Inc., "Soil and Ground Water Investigation for Shell

5.2

9.3

9.4
9.5

Oil Company 7194 Amador Valley Blvd, Dublin, California," Ensco Project 1826G,
May, 1988.

Ensco Environmental Services, Inc., "Supplemental Soil and Ground Water
Investigation for Shell Oil Company 7194 Amador Valley Blvd, Dublin, California,”
Ens¢o Project 1826G, November, 1988.

North Coast, San Francisco Bay and Central Valley RWQCB, "Regional Board Staff
Recommendations for Initial Evaluation and Investigation at Underground Tanks,"
June, 1988.

SWRCB, Leaking Underground Fuel Tank (LUFT) Field Manual, May, 1988.

Dr. David J. Leu, Memorandum, "Available Criteria For Toxic Substances",
March 17, 1986 (Attached in Appendix D)



Il N NI N IS I By 0 E T I hE BN N BN O aE B e

APPENDIX "A"

Service Station Mitigation
System Form



re——

SERVICE STATION MITIGATION SYSTEM

Service Station Address: 7194 Village Parkway, Dublin, CA

Cross Streets: Amador Valley Road, Village Parkway

WIC No: 204227701 EXP Code: Est. Cost:
Engineer: Diane Lundquist  District: San Fransisco SSN:

DESIGN CRITERIA

Predominant Soil Type: Silty to Sandy Clay
Depth to Water Table: 9to 11 ft.  Gradient: 0.0023

Transmissivity Storage Coefficient
Well Number: RW-1 547 gpd/ft 0.0024

SYSTEM HYDRCARBON CONCENTRATIONS

T ek e G o . T ——— A —————— f— —— AR T—— — T S o T T T e T T i o T . i o T o o . P o
———— —— — ks e e e e e e e e e e e TR e e e T TR e e o T T e T . T T . — — —— ———

INFLUENT (ppb) EFFLUENT (ppb)

Benzene Toluene Xyvlene TPH _ Tead Benzene Toluene Xylene TPH  Tead
6,700 360 730 17,000 - 268 14 20 680 -
Separate Phase Yes: No: x Thickness: N/A

PERMIT AUTHORITIES ALLOW AIR STRIPPER

T Y e - — T ——— e ——— s e B W ek e e e Wb e e Y o e Tt i e e T} W S — T W Tt o Y e . Mk e e . S e . o e
e i e . . e T ot e e, T o e . e o e e A e P A A L e e EA I e e R e e R S T E T I R ST T TS

Yes: x No: Cat. Oxidizer Required: Yes: No: x
Controlling Authorities: Bay Area Air Quality Management District (BAAQMD) -

INFLUENT - RECOVERY WELLS

Tt . A e S S e e o o o e Tyt T S T o T T Ol e T T R i e P T WD . . e T WD ks A e A Y Mkl e e e Y Al o e e e
R e e S T T AL . S . e e T e . s T — — A —— T — — — M ——— — T ——— — — ———— it —— . o o

Number: 4 (Design), 1 (Existing)  Total Flow Rate: 8 gpm

EFFLUENT - DISCHARGE

T T T Ay S ek e e okl e o . it — — . ——— — T —— . f— —— A ok T — Tt e e T . e e e T e e e et e e e e . P
TS e e e v R e — —" e et S Bkle o e Ty R o e o e e . IR i o T W W T T — — T —— — —— T ——— — s T — — o o —

Discharge 8 gpm direct to sewer.

DISCHARGE REQUIREMENTS

NPDES Permit Yes: No:x In-hand Yes: No x Applied for: N/A

Discharge Limitations  Yes:  No: x  Explain below:
POTW Permit Yes: x No: In-hand Yes-  No: x*  Apphed for Aug 10, 1988
Discharge Limuanons Yes. x No: Fxplain below.  ("Draftreceived Jan 12,1929

<15 me/l TP

Vove A



SERVICE STATION MITIGATION SYSTEM

Service Station Address: 7194 Village Parkway, Dublin, CA

SYSTEM DESIGN CRITERIA

o e e = . L R Sk i T IR A = T —— . ——— o —— ————

Flow: 1-8 gpm Concentration: 17,000 ppb TPH

E: MENT Ye N Make and Model Number
Pumping Equipment x .
Feed Tank X 5,000 gal
Separator X
Clarifier
Coalescer X
Water Filter x Rosedale Model 6-18 or equal i
Bio-Reactor X
Air Stripper X Ensco Environmental Services, Inc. Model AS-11
Cat. Oxidizer X
Carbon Adsorber X
Product Tank X
Elecwrical: New Service Yes: x No: Existing Yes: No: Separate Meter Yes: x No:
Applied for: Available:
Natural Gas: Yes: No: x Available Yes: No:
Applied for: N/A Installed:
Submitted by: Date
Attachments: Remedial Action Plan Contractor: Ensco Environmental Services Ific.
Containing: 41647 Christy Street
Site Plan, Fremont, CA 94538-3114
Process Flow Diagram,
System Description (415) 659-0404
Approved by: Date
Approved by: Date
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APPENDIX "B"
IPMENT SIZIN ALCULATION

B.1 Activated Carbon Usage

Assume that carbon capacity for TPH at this site is 0.08 IbTPH/lb carbon. This is the same as
for benzene, the largest constituent. Then, the daily carbon usage for each gallon per minute at
one part per million of TPH is:

ga x IbTPH x 1440min 4 8341b x lbcarbon
min  1001bHO day gal 0.08 1b TPH

= (.15 (ib carbon) (gpm-ppm)
day

For four recovery wells at 2 gpm each, and 17 ppm TPH, the carbon usage per day is:
4 x 2gpm x 17 ppm x 0.15 = 20.4 Ib carbon/day

In addition to adsorption of contaminants, the carbon will also adsorb naturally occurring
inorganics, organics, algae, bacteria, etc. To account for this, the carbon usage s assumed
doubled to 40 lb. carbon/day.

A reasonable carbon changeout frequency is no more often than once every month. - The
monthly carbon usage would be 30 days x 40 Ib/day = 1200 Ib/mo.

If we assume that the spent carbon is sluiced out of a reusable adsorber vessel into 55 gallon
drums for disposal, we can calculate the disposal cost. A 55 gallon drum will hold
approximately 400 1b of spent carbon adsorbent. The approximate disposal costs per drum are:

Stuice Labor: $45/drum
Drum: S30/drmm

Transpertagon: S50/drum (large guantities)

Disposal S125/rum (Class [ site)

Towl S250/drum or SO 63 per pound of carbon
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The cost for fresh carbon adsorbent is approximately $1.25 per pound. The total cost per
pound of carbon is taken as $2.00. The monthly operating cost would then be:

1200 1b carbon/month x $2.00 per pound = $2,400 per month or $28,800 per year.

B.2 Air Stripper Size

Assumptions:
1. Liquid Flow Rate: 8 gpm
2. Air FlLow Rate: 200 scfm
3. Tower Diameter: 1.0 ft
4. Column Height: 18 ft
5. Packing Height: 114t
6. Packing Type: 2" Jacger Tri-Packs®
7. Influent TPH conc: 17,000 ppb
17 ppm
8. Required Effluent conc: 15 mg/l = 15 ppm

9. HTU for BTX given by Jaeger (Ref 1) is 39.2 in. for 2" Tri-Packs® -

Methodology:

The method outlined in Kavanaugh and Trussell (Ref 2) is used to calculate the number of
transfer units (NTU). The height of a transfer unit is taken from Jaeger Product Bulletin 600
(Ref 2) after its applicability is verified. The number of transfer units is found from the
equation for the packing height, Z = (NTU) (HTU). The packing height is 11 ft for an EES
model AS-11 air stripper. From the NTU the efficiency can be found.

Definition of Variables.

L = Liquid Flow Rate in Ib/hr-{1?
i8]
or kmol/m=-sec
G = Arr Flow Rate in Ib/he-fi2
or krmol/m=-ee
P = Alr Stripper Operazing Pressure m atmosnher s
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PV =

G/ =
G/, =

H =

Alr Stripper Air Flow Rate in fi3/min

Ideal Gas Constant: 1.314 atm-ft3
Ib mol-°K

Absolute Temperature in °K

Henry's Law Constant in atmospheres
Henry's Law Constant {dimensionless)
Stpping Ratio

Solute Concentration into the Stripper
Solute Concentration in Stripper Effiuent

8 gpm/3.14 (0.5 ft)2 x 8.34 1b/gal x 60 min/hr
(*5.1E+3 = 5.1 x 103)

in/60 sec) (3.785E-3m3/gal) (55.6 kmol/m3)

5.1E+3 Ib/hr-fi2*

3.14 (0.5 £t)2 (9.290E-2 m2/fi2)
0.38 kmol/mZ2sec

NrT

PV
T

1 atm (200 ft3/min)
(1314 atm-fi3/1b mol-K°) (283°K)

0.54 1b mol/min

0.54 b mol/min (1 min/60 sec) (0.454 ker/lb)

3.14 (0.5 ft)2 (9.290E-2 mzlftz)
5.60E-2 kmol/m2.sec

200 £t3/min (60 min/hr) (1 1b/13 £13)
3.14 (0.5 fr)2

1.2E+3 Ib/hr-ft2

dbfivy = 1.2B+3 = 023
5.1E43
{mel/moly = S60E-2 = 015
0738
HaTa (0 2194)
TCK;}

January 9, 1989
Page B-3



Shell Oil Company
Project No. 3427E

Hatm(Benzene, 50°F) 0.23 (273+10)

0.2194
= 2.97E+2 atm
R = (Harw/P) (GL)
= (2.97E+2 atm/1 atm}(0.15)
= 445
NTU = Z/MHTU

= 11f(12in/f)/392in = 3.37
NTU = @®RR-DIn [X in/X out (R-1) +1]

R
XiXost = Rexp[NTU (R-1 =1
R-1
=  44.5 exp [3.37 (43.5)/44.5] - 1
435
= 275
XouXin = 3.64E-2

Efficiency = (1.0 - X ou/Xin) 100 = 96.4%

Use 96% for all further calculations.

B.3 Expected Atmospheric Releases

For each ppb of hydrocarbon in 8§ gpm of ground water feed:

The daily discharge to the atmosphere will be:

January 9, 1989
Page B-4

(Ref 2)

(Ref 2)

ppb x 8 gpm x 8.34 Ib/gal x 1440 min/day x 10E-9 Ib/ppb x 0.96

= 9.22E-5 (Ib/day)/(ppb)

TPH: 17000 ppb x 9.22E-5 = 1.57 ib/day
Benzene: 6,700 ppb x 9.22E-5 = (.62 Ib/day
Toluene: 360 ppb x 9.22E-5 = 0.033 Ib/day

Xylene: 730 ppb x 9.22E-5 0 067 Ib/dav

Il
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The concentration of contaminants in the vent gas will be:

Ib/day_x moles/lb x 379.5 ft3/mole x 106 ppm
200 ft3/min x 1440 min/day

= 1.32E+3 ppm/(lb/day)
MW

Contamipant _ MW Concentration
TPH: 64 lb/mole 32 ppm (volume)
Benzene: 78 Ib/mole 10 ppm(v)
Toluene: 92 Ib/mole 0.47 ppm (v)
Xylene: 106 Ib/mole 0.83 ppm (v)

January 9, 1989
Page B-5
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APPENDIX "(C" -

AIR_DISPERSION MODELING

C.1 Reason For Modeling

Alr emissions are limited by BAAQMD. Preliminary contact with BAAQMD indicates that
sites will be evaluated on a site-by-site basis.

To determine the concentrations of vent gases exiting the air stripper, in the area around the
site, computer air dispersion modeling was necessary.

C.2 Description Of Model Utilized

The User's Network for Applied Modeling of Air Pollution (UINAMAP) verston 6 contains 31
air quality simulation models or processors. EES utilized PTPLU-2, an adapted and improved
version of PTMAX which guickly determines, for a single point source, the approximate
location of maximum concentration and the meteorological conditions causing it.
Concentrations based on wind speed, both adjusted and unadjusted, for stack height are
displayed.

Most air quality studies will start by analyzing a representative sample of stacks with this
program to guide the receptor placement in more extensive modeling. PTPLU-2 determines
maximum concentrations through a process in iteration. In this process, concentrations are
calculated for gradually increasing downwind distances until the peak is passed, then the
program decreases the downwind distance until a peak is passed again. After several reversals,
the maximum is found. Stack-tip downwash, buoyancy-induced dispersion and partial plume
rise can be considered in the calculations,

[n order to run a dispersion model, two distinct tasks must be performed:
+ A source data file must be constructed. This file will contam a physical descripuon of

the source or sources to be modeled (1.e. stack heght, stack diameter, emission rate,

CLe)
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» The model options must be specified. These are the options required by the model for
each run (i.e. rural or urban dispersion coefficients, gradual or final plume rise,
receptor locations, meteorological data, etc.).

The UNAMAPSG version of the PTPLU2 contains a “"regulatory default switch”. The
regulatory defanlt switch sets the following model options according to EPA guidelines:

OPTIONS EPA GUIDELINE
Use Gradual Plume Rise No

Use Stack Tip Downwash Yes

Use Buoyancy Induced Dispersion Yes

Wind Profile Exponents As listed

In this modeling session, EES utilized the EPA guidelines.

C.3 Air Dispersion Modeling Predictions

Table D-1 provides data for six stability cases. The stability cases are a function of wind speed
and direction, as well as solar radiation. Of the six stability cases analyzed, case number 1 is
the least stable and 6 is the most stable.

Two sets of data are presented in Table D-1. The column on the left assumes that wind speed
remains constant with height. The column on the right extrapolates wind speed based on
altitude. Winds tend to move slower near the ground surface due to friction. EES specified 10
meters as the annemetric height for wind calculations at the top of the air stripper vent gas
stack. The computer makes “stack top wind' calculations.

In each of the two columns just described Is a list of datz at each of the 6 stability cases.
including: wind speed, maximum plume concentation {micrograms per cubic meter) at various

distances from the source (kilometers), and plume heizht (meters).
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Available Criteria For Toxic
Substances
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1Y 0 sfian Chiels
Tovia Suohetsnces Contrel Division

Sulirer, Availadle Critaria
for Toxic Sudbstiances
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- / L/ I,.'. O ".Q- 3 .
d J. Leu, Ph.D., Chief /42%:;z;;fi et 4‘:’ \)~*€;kia o\
2 £y U

ternative Technolcgy and Policy
Jevrelopzent Section

Toxic Substances Control Division i
324-1807 ot Sere

Te-
21

]
1

<
dAR %t
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N, ~ -~
A lirt ofiepplicd- sction. Levels: (AaLs)s and simil.. -writeria for toxic
et sem 15 miizotid. Criteria which ere #ils are inlleaied In ine iable by
referenecs ito Eeference 4. This list can e eamploeyed in conjunciicn with ithe
Decision Tree to evaluzte a waste site. These criteria are specific for air or
water =2rd should be ezployed only in Test One in the Risk Appraisal and Risk
Caiermirea*ion process {Iwcision Tree, p. 7-3), ATPDS tzkes full responsibilily
for Zefeniing the tases cf the Ails in the list. Tzzpongitility for ctlher

criteriz, which are not AiLs, resis with the proaulgating agency(s).

it present, no governmznial agency appears to hnave daevelopsd criteria for
direct contact with soil. ATPDS is addressing this problem and plans to be the
first agency to develcp criteria for soil.

liote: wunits for air values are given vg/oo.
To convert to ppm or ppd values use tThe following =cuations.

1) ppm = ug/mox24.5
107 xMH

2) peb = ug/ax24.5

MW
whers ¥4 is molecular weight of the substance at standard <tepperature and.
pressure {1.e. 25 C and 1 attosphere Le pressure). ’

WRile fAls undaerzo continued evelonment “hese criteria on the attached 1list
can te enmployed within <the Decision Tree proccess. This temporary Qeasure
{ ezsing wzste sifss to cate and should continue
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29t FEealth idvisories. Office of Drinking vYater.
= - ction Arency. Wesiaglon, DC September =0, 1985,

i=mignt Water Tuality Criteria Tocuments.
IiTice of Wat:i:r fepulations and Standarcs,

1S Pavironmenial Protection Agency. Washington, DC,
October, 1930. (values adjusted for drinking water)

T-aft Fealth rffects Assessment Documents.

nffice of Emergency and Remedial Response.
Gffice of Environmental Criteria and Assessment.
UJS Environmental Protection Agency

Cinnecinnati, CH. September 19584.

oy Unit. Alternative Technology anc Policy Development Section.

z wistances Control Division,

N sr=ia Dzoariszent of Health forvices.

Zzaramanto, CA 1¢E5. lMarch 1SE5.

Szaitary Engineering Branch

Czlifprnia Dazarinment of Heeltih Services. Zerkeley, CA 1985.

¥ztional Primary Drinking Hater Regulations.
20 CFR Parts 141 and 142. Federal Register
S (414): 24330 - 24355, June 12, 1584 and
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| Air cmAdzters Centa
W f " Cozpoudd: (vz/a3) RS L) (vz/ L)
o 2T Ref
r Leenapthene 1.9 4 19 4 HA
Acenaphthylene 1.9 4 19 4 NA
l Acetcne 20,000 3 NA A
_  Acrolein HA 320 2 HA
terylanide A 1E-2 1 K&
terylonitrile RA SE-2 2 KA
l Alachlor 1A 1.5E-1 1 N&
tléicard WA 10 ] kA
iléwin RA 58-2 (LOQ) 5 KA
I AnTineny BEY 145 2 N
| drzenio 7=-5 x 2E-3 2 nA
' Zzri 521 3 12 3 RE
I Zaygon 1A 20 5 A
Fznzene 1.3E-~1 3 TE~1 15 KA
b, Zznzola)pyrene 5.7E-4 3 2.9E-3 3 NA
. Zznzidine NA 1.5c-4 2 KA
! 1 Teryllium b3y 3.9E-3 2 A
' Bolero * NA 1 5 Ha
N Caéaium 4.5E-4 3 10 € 13
I Capian b 350 5 H&
] Carbofuran by 36 1 NA
‘ Carbton tatrachloride NA 5 5 KA
Chlordane HA 5E~2 5 NA
l Chlorcbenzene 20 z 490 3 RA
| Chlorofcra NA : 5E-1 3 KA
Chlorophenol * 1A P 1E-1 2 HA
I Chromiun III 18 % 51,000 3 RA
; Chromium VI 8.5E~5 3 170 3 A
CIFC HA : 350 5 NA
I Copper 35 3 1300 3 A
, Cyanide NA 750 1 HA
- 2:4-D NA 70 1 RA
' “1,2-Ditromo-3~chloropene {DECP) NA 2.58-2 1 KA
1 ,2 Dichlorotenzene * N, 10 5 173
1,Z-Dichlorocbenzens % HA 20 5 NA
1,4~Dichlerobenzena * NA 3E-1 5 1A
I Dicnlorobenzidine A 2E-2 2 NA
1,7-2ichlorcethane 480 2 4,000 3 RA
1,2-Tichlorcethane A 5.1E-1 3 NA
l 1,4-Dichlorce thylene 2.32-2 3 0.1-0.4(L0Q) 5 KA
TuEeziz “DicrlarcoinyYons A 70 1 A
AN “,Z-trans “Dicnleroctnvione LA 70 1 A
I Tt lcromathane v 10 5 o
yZ-_ilnloropropane LA s c
2,¢é-Tichlorephenc) < NA 3T 2 N
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1357 50t deettes
Air ERAETSE e t—%f’%ﬁ
(ug/o3) (ug/L) (uz/L)
Ref Fef
DOT KA 4.28-3 ¢ 3 5A
Cieldrin H 5E-2 (LO‘Q) 5 BA
Jiazinen HA 14 5 ns
Tizethoate i NA 140 5 HA =
2,4-Dimethylphenol ¥ NA 400 5 A
Dinitrotoluene NA 1.1E-1 2 TA
D -Dioxene RA 568 1 NA
- p -Diexin HA 2.2E-7 1 HA
Tiphenznide NA - 40 5 NA
Diphenylhiydrazine ‘ NA 4.5E-2 2 RA -
Sndosul fan ) HA 140 2 KA
Indrin NA 2E~1 13) RA
Tpichlerchydrin NA 3.5 1 L4
Tihion A 35 S RA
i Tihylitanoane BA €680 1 NA
Tthylens dibrozide (EDB) HA 5E-2 {LC2) 5 na
Ethylene glycol HA 5500 1 Ka
' Tluoranthene YA 42 2 HA
. Forzalliehyde HA 30 5 NA
Glyrhczzte Ry 500 5 H4
I Heptachlor NA 1E-2 1 HA
) Heptachlor epoxide HA 6E-4 1 YA
Yexachlorotenzene . WA 28-2 1,3 HA
' Hexachlorobutadiene NA 4.58-1 3 . HA
i _ Hexachlorocyclohexane NA 4E-3 6 NA
Hexachlorceyclopentadiene * 2.3E-1 3 1 2 HA
a —Hexane NA 4000 1 NA
‘ Iron A 30 3 R4
I=sczhorons HA 5200 2 "NA
Lead 1.5 3 10 1. NA
' ¥alathion © 160 5 RA
g ¥anganese 1 > 7700 3 HA
Hercury {all forms) 1.8E-1 3 2 6 NA
l Ye thoxychlor NA 100 6 HA
| Yethyl Ethyl Yetone NA 172 1 NA
N ¥ethyl parsthion NA 30 5 A
I " .. Naphthalene 1.8 4 18 4 NA
liickel 2.95-3 3 150 1 NA
Witrobenzene  * NA 30 2 WA
Ordrac NA 20 5 HA
. Oxzmyl NA 160 i NA
Feratnien {ethvl perathicn) HA z0 > 1A
Tolyechlcorina<sd biphenyls {BCB's) HA B8.12-3 > NA
l Pentachlorcghencl WA 30 5 HA
L f’ - 5 1.8 ’ 149 4 WA
srnencl * 70 ) i 5 VA
I s ‘ “a . g
TS z.5 E 1 :
cilver A 50 £ WA
l Tirens A E A g '



{ Zef Ref -

| 2,4,3-T7 [Zilvex) 1+ 10 ¥A

I- a5 Terrzchicr u gz @ R}

D 1,2,2~Te mathlorastizne  {pca) Y 1,721 nA
Te*rz:rlorcethylenn (Pcg) 3 3.7 bt

A
KA

Toluene : . 200 .4 100
Toxzjhene o7 35

RS AVACEAVECRTRUIRY, W ARV R RV IR iy op)

1,1,1=Trizcroethane 370 4 200 YA
141,2-Trichleroethene " 6.1E-1 NA
T Irizhloroethylene 5.8%-1 3 1.8 HA
2,4,5~Tricklerophenol . HA 3500 A
2,4,6~Tricxlcrophenol ) HA 1.7 ®

Tritkion . HA 7 JA

¥inyl zhloride 1471 3 1.58-2 nA

Z 2 1Ce 4 520 nA

inc 28 3 7400 ia

1

2 Wotziicn sush as §3-2, 4.2ET-3, $I-1 mesns 1x1072, £.2x1072, 9x19™", respectively
en = L3t fvzilstle

¥~ Limit ¢f Quantification
. Zz2ced on ocder or taste threshold
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