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INTRODUCTION

The Burning Ground 3 and Unlined Evaporation Pond (UEP) site located at the
Longhorn Army Ammunition Plant (LHAAP) in Karnack, Texas has been used for
the treatment, storage, and disposal of solid and liquid explosive, pyrotechnic, and
combustible solvent wastes using open burning pits, the UEP, stockpiles of solvent

soaked sawdust, and burial trenches.

High concentrations of solvents, primarily trichloroethylene (TCE) and methylene
chloride (MEC), and heavy metals such as barium, and traces of semivolatile organics
have been detected within the subsurface soils, buried waste and the uppermost
water-bearing zone at the site. This contamination is attributed to waste
management practices dating back to the early 1950s. Based on previous
investigations performed at the site, an Interim Remedial Action (IRA) is planned
for the removal and/or control of contaminants sources within the upper

groundwater and vadose zone.

The scope of work for the IRA includes the performance of a series of laboratory
treatability verifications for the different groundwater remedial technologies. One
of these technologies is Ultraviolet (UV) Photolysis for the treatment of volatile
organic compounds (VOCs). TCE and MEC were detected in groundwater samples
collected in 1992 at concentrations ranging from 0.1 to 200 mg/l and 0.1 to 9,000
mg/l respectively. Traces of metals, mainly barium, lead and chromium; and

semivolatile organics were also detected in these samples.

The Ultroxe technology is an Advanced Oxidation Process (AOP) which utilizes
ozone (O,), hydrogen peroxide (H,0,), and ultraviolet light (UV) to destroy organic
compounds in water. This process has the distinct advantage of on site destruction
of organic compounds. This is in contrast to other treatment methods such as
granular activated carbon adsorption (GAC) where compounds are captured and

transferred to disposal sites or air stripping which merely transforms the problem

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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compounds from the water phase to the vapor phase. Compounds are attacked by
the chemical oxidants alone and by free radicals which are produced by combing
ozone with hydrogen peroxide and/or with UV. The oxidation strength of these
species is detailed in comparison to others in Table 1. The ultimate result of this
destruction is carbon dioxide, water, and in the case of chlorinated compounds, salts
(see Figure 1). Because different compounds in various groundwaters oxidize with
varying efficiencies, (depending upon oxidant dosages, combinations, and UV
exposure times) laboratory treatability studies are conducted to optimize these

conditions.

The Ultroxe UV /Oxidation system consists of a UV treatment tank containing highly
efficient UV lamps. Hydrogen peroxide is water soluble and is metered into the
treatment tank influent line. Ozone is produced on-site from air and diffused into the
UV treatment tank through spargers located in the bottom of the tank. Any residual
ozone or VOCs which may collect in the vapor area within the UV treatment tank
are destroyed by the D-TOX™/Decompozon™ catalytic air treatment unit. The
result is water meeting discharge requirements without toxic byproducts or air
emissions. What’s more, the operating and maintenance costs are typically
significantly lower than GAC or other UV /Oxidation technologies which utilize high
intensity UV lamps.

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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TABLE 1
Relative Oxidation Oxidation
Potential Potential
(C12 = 1.0) Species (Volts)

2.23 fluorine 3.03
2.06 hydroxyl radical 2.80
1.78 atomic oxygen (single) 242
1.52 ozone 2.07
131 hydrogen peroxide 1.78
1.25 perhydroxyl radical 1.70
1.24 permanganate 1.68
1.15 chlorine dioxide 1.57
1.07 hypoiodous acid 1.45
1.00 chlorine 1.36
0.80 bromine 1.09
0.39 iodine 0.54

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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FIGURE 1 - REACTION PATHWAY

Oxidation of Chlorobenzene
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EXECUTIVE SUMMARY

Ultrox division of Zimpro Environmental, Inc. (Ultrox) was contracted by AWD
Technologies, Inc. (AWD) on December 14, 1993 to conduct a laboratory treatability
study involving the treatment of groundwater from the Longhorn Ammunition Plant
located in Karnack, Texas. While Ultrox was contracted to conduct 7 oxidation tests,
the concentration of MEC was quite high resulting in a need to conduct six
additional tests. Therefore, Ultrox conducted thirteen (13) oxidation tests (at no
additional cost to AWD or the U.S. Army Environmental Center).

Groundwater samples were received from wells MW-1 (2 gallons), MW-2 (3 gallons)
and EW-1 (2 gallons) on December 16, 1993. Upon receipt, samples were stored
in a walk in cooler at 4°C to prevent off-gas of volatile compounds. Two gallons

from each well sample were combined to assure feed consistency.

A volume from the combined, untreated sample (feed) was collected and analyzed
for total organic carbon (TOC) and inorganic parameters which affect the oxidation
process (Table 3). Because iron and manganese concentrations (380 ug/l and

330 ug/l respectively) were less than 5 mg/l (typical cutoff concentration for

pretreatment), pretreatment was not required.

A total of 13 batch, advanced oxidation tests were conducted on the combined
groundwater samples. The treatment variables to which the sample feed was
subjected included O,, H,0,, and UV. Samples were collected after treatment and

analyzed for purgeable halogenated hydrocarbons using EPA method 601.

The detected compounds in the untreated groundwater sample included
trichloroethylene (TCE) and methylene chloride (MEC) and are listed in Table 2
with their appropriate treatment objective concentrations. An analysis of the
untreated sample indicated that the groundwater contained high concentrations of
TCE and MEC (85 mg/l and 2,760 mg/] respectively). Analytical results of the

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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treated samples indicate that, Ultroxe UV /Oxidation was successful in reducing the
concentrations of methylene chloride and trichloroethyelene to below the treatment
objectives of 20 ug/l and S ug/1 respectively. This was achieved by treatment for a
total of four hours with an accumulated ozone dosage of 1,852 mg of ozone and
1,888 mg of H,O, per liter of water. The UV was irradiated during the entire

treatment and pH was maintained between 4 and 6 by addition of sodium hydroxide.

A mass balance of the chloride concentration for three of the oxidation tests
indicated that most of the MEC and TCE was lost in the off gas during the first 60
minutes of treatment. This volume of offgas can easily be treated for the destruction
of the TCE, but the MEC is a saturated compound and is more difficult to treat in

the vapor phase at the high concentrations detected.

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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3.0 LABORATORY TREATABILITY STUDY OBJECTIVES
3.1  The objectives were as follows:
» To provide results which prove the effectiveness of UV/Oxidation as an
alternative for achieving the treatment objective for the Longhorn Army
Ammunition Plant groundwater. The treatment objective concentrations

are listed below in Table 2.

+ To obtain information necessary to determine equipment, materials, and
utility requirements, and the quantity and nature of treatment residuals

for developing full-scale treatment system cost estimates.

TABLE 2
TREATMENT OBJECTIVE
PARAMETER CONCENTRATION
(ug/)
Methylene Chloride (MEC) 20
Trichloroethylene (TCE) )

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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4.0 EXPERIMENTAL PROCEDURES
4.1  Materials.
The bench scale test included the following equipment and materials:
- A Ultroxe bench-scale batch reactor
- A Ultroxe UV radiation lamp
- A 35% solution of H,0,
- A 2 Ib/day O, generator
- Sodium Hydroxide Solution
- Ascorbic acid

- Hydrochloric acid (HCI)

The Ultroxe batch reactor (Figure 2) is a cylindrical, glass vessel with a
capacity of 2.4 liters (I). The UV radiation was provided by an Ultroxe UV
lamp located inside a quartz sheath which was positioned in the center of the

bench-scale reactor.

Two liters of the untreated sample were introduced into the reactor by a
peristaltic pump (to limit the loss of volatiles to offgas). A predetermined
dosage of H,0, (35% by weight) was added and stirred by a magnetic stirrer.
The magnetic stirrer was active throughout the tests to simulate flow dynamics
of a full scale system. Ozone was generated by a 2 pound/day Model GL-1
PCI ozone generator. Ozone was introduced as a mixture of 2% ozone in
oxygen using a coarse frit gas dispersion tube (sparger) at the bottom of the

reactor.

Sodium thiosulfate was added to collected samples to destroy residual H,0,
so that samples could not continue to oxidize prior during the time between
collection and analysis. The HCI was added to samples prior to analysis for

preservation.

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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Groundwater Sample Handling

Seven (7) gallons of sample groundwater from the Longhorn Army
Ammunition Plant were received at the Ultrox laboratory on December 16,
1993. The samples were examined and found to be intact, contained in ice
and with minimal headspace. The seven bottles were from wells MW-2 (3
gallons), EW-1 (2 gallons), and MW-1 (2 gallons). These bottles were
contained in three coolers and residual ice was noted in each cooler. The
groundwater was contained in seven (7) one-gallon amber glass bottles which
had been transported by overnight courier. Upon receipt, the samples were
removed from the coolers and transferred to Ultrox’s walk in cooler (4° C).
Two gallons of water from each well were combined in a seven gallon glass
container by a peristaltic pump to assure consistency of sample feed while
limiting offgas of volatile compounds. The water samples then were
transferred back to the one-gallon amber glass bottles and stored in the walk-

in cooler until tested.

Preparation and Calibration Procedures
Prior to oxidation testing, a sample of the untreated groundwater was
analyzed for parameters which can affect the oxidation process. These

parameters and analytical methods are listed in Table 3.

At the beginning of each working period, the O, output of the ozone
generator was determined according to the following procedure:

o The O; generator was set at the predetermined power level estimated to
produce 2 percent O, by weight;

+ One liter/minute of the generated O, was passed through 300 ml of 2
percent potassium iodide (KI) solution in a 500 ml graduated cylinder for
30 to 60 seconds;

o A 50 ml aliquot of the KI solution was acidified with sulfuric acid then
titrated with 0.02 Molar (M) sodium thiosulfate solution to a starch
endpoint;

Ultrox Confidential Business Information
Copyright 1994, Ultrox. All Rights Reserved.
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» The O; concentration was calculated from the volume of the sodium
thiosulfate consumed.

 The calculated concentration of hydrogen peroxide (35% solution) was

added by a pipette at predetermined times during each test run.

TABLE 3

PARAMETER " ANALYSIS || METHOD

e e e ———

Alkalinity Titration SM 4500
Iron AAS EPA 236.1
Manganese AAS EPA 244.1
Hardness Titration EPA 130.1

Total Suspended Solids
(TSS) Gravimetric EPA 160.2

Total Dissolved Solids
(TDS) Gravimetric EPA 160.1
pH Electrometric SM 4500H
Chlorides Titration EPA 300
Chromium AAS EPA 218.1

Total Organic Carbon
(TOC) Combustion-Infrared EPA 415.1

4.4 Oxidation Test Procedures

All oxidation tests were conducted by pumping the combined groundwater

from a one-gallon bottle to the bench scale reactor by a peristaltic pump. This

method of transfer was employed to limit the off-gas of the volatile organic

compounds associated with pouring.

The first oxidation test was conducted with a total accumulated ozone dosage

of 772 mg of ozone per liter of groundwater and 385 mg of hydrogen peroxide

per liter of water. The full amount of H,0, was added in the beginning of the

test. Ozone was introduced at the continuous rate of 12.8 mg/l/min during

Ultrox Confidential Business Information
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60 minutes of UV irradiation. Samples were collected after 60 minutes of

treatment.

The second oxidation test was conducted with a total accumulated ozone
dosage of 1,534 mg of ozone per liter of groundwater and 770 mg of hydrogen
peroxide per liter of water. The H,0, was added at the rate of 385 mg/1/hr
and ozone was introduced at the continuous rate of 12.8 mg/1/min during 120
minutes of UV irradiation. Samples were collected after 120 minutes of

treatment.

The third oxidation test was conducted with a total accumulated ozone dosage
of 2,315 mg of ozone per liter of groundwater and 1,155 mg of hydrogen
peroxide per liter of water. The H,0, was added at the rate of 385 mg/1/hr
and ozone was introduced at the continuous rate of 12.8 mg/l/min during 180
minutes of UV irradiation. Samples were collected after 180 minutes of

treatment.

The fourth oxidation test was conducted with a total accumulated ozone
dosage of 3,086 mg of ozone per liter of groundwater and 1,540 mg of
hydrogen peroxide per liter of water. The H,0, was added at the rate of 385
mg/1/hr and ozone was introduced at the continuous rate of 12.8 mg/l/min
during 240 minutes of UV irradiation. Samples were collected after 240

minutes of treatment.

The fifth oxidation test was conducted with a total accumulated ozone dosage
of 3,858 mg of ozone per liter of groundwater and 1,925 mg of hydrogen
peroxide per liter of water. The H,0, was added at the rate of 385 mg/1/hr
and ozone was introduced at the continuous rate of 12.8 mg/1/min during 300
minutes of UV irradiation. Samples were collected after 300 minutes of

treatment.

Ultrox Confidential Business Information
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To limit the amount of stripping caused by addition of the ozone gas, the
remaining tests were conducted with 5% concentration of O,. This resulted
in the same ozone dosage, but with less volume of gas. The flow of the gas

was reduced from 0.45 to 0.18 liters of O,-O, per liter of water per minute.

The sixth oxidation test was conducted with a total accumulated ozone dosage
of 772 mg of ozone per liter of groundwater and 385 mg of hydrogen peroxide
per liter of water. The H,0, was added at the beginning of the test and
ozone was introduced at the continuous rate of 12.8 mg/l/min during 60
minutes of UV irradiation. Samples were collected after 60 minutes of

treatment.

The seventh oxidation test was conducted with a total accumulated ozone
dosage of 1,543 mg of ozone per liter of groundwater and 770 mg of hydrogen
peroxide per liter of water. The H,O, was added at the rate of 385 mg/1/hr
and ozone was introduced at the continuous rate of 12.8 mg/l/min during 120
minutes of UV irradiation. Samples were collected after 120 minutes of

treatment.

The eighth oxidation test was conducted with a total accumulated ozone
dosage of 2,315 mg of ozone per liter of groundwater and 1,155 mg of
hydrogen peroxide per liter of water. The H,0O, was added at the rate of
385 mg/1/hr and ozone was introduced at the continuous rate of

12.8 mg/l/min during 180 minutes of UV irradiation. = Samples were

collected after 180 minutes of treatment.

The ninth oxidation test was conducted with a total accumulated ozone dosage
of 3,218 mg of ozone per liter of groundwater and 1,605 mg of hydrogen
peroxide per liter of water. The H,O, was added at the rate of 385 mg/1/hr

and ozone was introduced at the continuous rate of 12.8 mg/1/min during 250
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minutes of UV irradiation. Samples were collected after 250 minutes of

treatment.

Tests 10, 11, 12, and 13 were conducted with a oxidant ratio closer to 1:1. In
addition, these tests were conducted with a maintained pH. During oxidation,
the pH decreased significantly. For tests 10 - 13, pH was maintained between
4 and 6 by the addition of sodium hydroxide (NaOH).

The tenth oxidation test was conducted with a total accumulated ozone dosage
of 463 mg of ozone per liter of groundwater and the hydrogen peroxide
dosage was increased to 472 mg of hydrogen peroxide per liter of water. All
of the H,0O, was added at the beginning of the test and ozone was introduced
at the continuous rate of 7.7 mg/l/min during 60 minutes of UV irradiation.

Samples were collected after 60 minutes of treatment.

The eleventh oxidation test was conducted with a total accumulated ozone
dosage of 926 mg of ozone per liter of groundwater and 944 mg of hydrogen
peroxide per liter of water. The H,0, was added at the rate of 472 mg/l/hr
and ozone was introduced at the continuous rate of 7.7 mg/1/min during 120
minutes of UV irradiation. Samples were collected after 120 minutes of

treatment.

The twelfth oxidation test was conducted with a total accumulated ozone
dosage of 1,389 mg of ozone per liter of groundwater and 1,416 mg of
hydrogen peroxide per liter of water. The H,O, was added at the rate of 472
mg/l/hr and ozone was introduced at the continuous rate of 7.7 mg/l/min
during 180 minutes of UV irradiation. Samples were collected after 180

minutes of treatment.
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The thirteenth and final oxidation test was conducted with a total accumulated
ozone dosage of 1,852 mg of ozone per liter of groundwater and 1,888 mg of
hydrogen peroxide per liter of water. The H,O, was added at the rate of

472 mg/1/hr and ozone was introduced at the continuous rate of 7.7 mg/1/min
during 240 minutes of UV irradiation. Samples were collected after 240

minutes of treatment.
Analytical Procedures

Table 4 lists the Ultrox sample number, run number, interval, analytical
method used, and laboratory which performed each test. Ultrox contract
laboratory is Applied P & Ch Laboratory (APCL) located at 4066 E. Mission
Blvd, Pomona, CA 91766.

All samples were collected, with no headspace, in 40 ml vials containing
sodium thiosulfate (Na,S,0,) to prevent further oxidation resulting from
residual H,O,. Samples were preserved after collection by addition of
hydrochloric acid (HCI). The samples were then analyzed immediately at
Ultrox laboratory by GC-FID (EPA 8015) for VOCs.

Ultrox Confidential Business Information
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TABLE 4
| AMPLE NO. || TEST NO. " " METHOD " LABORATORY I

9-95.1 Feed Raw Sample EPA 601

9-95.2 1 One hour EPA 601 Ultrox
9-95.3 2 Two hours EPA 601 Ultrox
9-95.4 3 three hours EPA 601 Ultrox
9-95.5 4 four hours EPA 601 Ultrox
9-95.6 5 five hours EPA 601 Ultrox
9-95.7 6 One hour EPA 601 Ultrox
9-95.8 7 two hours EPA 601 Ultrox
9-95.9 8 three hours EPA 601 Ultrox
9-95.10 9 four hrs 10 min. EPA 601 Ultrox
9-97.1 10 one hour EPA 601 Ultrox
9-97.2 11 two hours EPA 601 Ultrox
9-97.3 12 three hours EPA 601 Ultrox
9-97.4 13 four hours EPA 601 Ultrox

* All intervals expressed in hours represent total accumulated treatment time when
sample was collected.
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RESULTS

Analytical results of the parameters which affect oxidation in the untreated
groundwater sample from the Longhorn Army Ammunition Plant (Table 6) indicate
that the water has a relatively high hardness (507 mg/I as CaCO,) and a significantly
high concentration of total dissolved solids (TDS = 1,570 mg/1) comprised of 704

mg/1 of chlorides. Total organic carbon (TOC) concentration was 496 mg/1.

Results of the analyses for purgeable halogenated hydrocarbons indicate that the
groundwater is characterized primarily by high concentrations of methylene chloride
(2,760 mg/l) and trichloroethylene (85 mg/l). Generally, UV/Oxidation is not
recommended for treating saturated compounds such as MEC at such high
concentrations. However, unsaturated compounds such as TCE are highly susceptible
to UV/Oxidation and are generally oxidized prior to stripping or in the vapor phase

prior to discharge.

The analytical results of the first five oxidation tests indicate that the treatment
objective (less than 20 ug/1) for methylene chloride may have been achieved during
the four hours of UV exposure with 1,925 mg of H,0, and 3,086 mg of O, per liter
of water. A comparison of the first test with subsequent tests indicates that the most
significant reduction occurred during the first hour of treatment where a reduction
of more than 2,600 mg/l of MEC occurred. To determine the relative volume of
halogenated VOCs (such as TCE and MEC) stripped, a chloride analysis was
conducted. As halogenated VOCs are oxidized in the water, the chlorides atoms are
cleaved off as chloride ions. Resulting increases of chloride ions represent oxidized
halogenated VOCs. Because the reductions in TCE and MEC are significantly higher
than the increases in chlorides, a significant concentration of the MEC and TCE is
likely lost in the off-gas. The results from tests 5, 9, and 13 indicate that low
increases in chlorides were detected relative to decreases in TCE and MEC. This
supports the hypothesis that much of the MEC and TCE was lost to the offgas. While

the concentration of volatiles stripped is not normally significant in treating volatile
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compounds at lower concentration, the high concentrations of TCE and MEC
resulted in improved kinetics resulting in greater concentrations being stripped.
Typically, this is not of concern because the D-TOX vapor phase treatment system
(an inherent component of the Ultroxe full scale UV/Oxidation system) can reduce
the VOCs in the off-gas to below detection limits. However, reductions of high
concentrations of MEC in the vapor phase are not expected to be adequate for

discharge into the atmosphere with the D-TOX™ system.

To limit the loss of MEC and TCE to the off-gas, subsequent oxidation tests were
conducted with an increased ozone concentration. At higher concentrations of ozone,
the gas to water ratio is reduced while maintaining the same accumulated ozone
dosage. A comparison of the first five tests, where ozone concentration was 2%, to
the subsequent tests (5% ozone concentration) indicates that greater reductions of
MEC in the groundwater were achieved at lower concentrations. However, a
comparison of the increases in chloride concentrations between tests 5, 9 and 13
indicate that more TCE and MEC was destroyed with a higher ozone concentration

(assuming same total oxidant dosages and UV exposure times).

The pH of the untreated water was slightly acidic (pH = 6.1 - 6.2). The pH dropped
significantly after the first hour of oxidation. It is hypothesized that the pH reduction
was caused by hydrochloric acid (HCI) formed by the cleaved chloride ions (from the
TCE and MEC) and hydrogen in the treated water. Such a significant drop in pH
is not typical of lower concentrations of halogenated VOCs where the concentration

of chlorides is lower.

In Tests 10 - 13, the pH of groundwater was maintained between 4 and 6 by adding
dropwise 50% sodium hydroxide solution during the oxidation. The results indicate
that at a lower total accumulated oxidant dosage, greater reduction in MEC was

achieved at the maintained pH of 4-6. However, the increase in chloride
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concentration in Test 13 was lower than the increase detected in Test 9 (1,047 mg/1
vs. 1,104).
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TABLE 6
PARAMETERS AFFECTING OXIDATION
Concentration
9-93.1
Component Analyzed 93-5253-1
Total Suspended Solids (TSS) mg/L 4 10
Hardness (Ca and Mg) by Titration mgCaCO,/L 1 507
Turbidity NTU 0.1 7.3
Chloride CI mg/L 1 704
Alkalinity mg/L 1 106
Total Dissolved Solids (TDS) mg/L 10 1,570
Chromium, Total mg/L 0.2 ND?
Iron, Fe (total) mg/L 0.05 0.38
Manganese, by AAS mg/L 0.04 0.33

' PQL: Practical Quantitation Limit
2 ND: Not Detected or less than the quantitation limit
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CONCLUSIONS

It can be concluded that the Ultroxe UV /Oxidation system can reduce the purgeable
halocarbons detected in the Longhorn Army Ammunition Plant groundwater.
Results indicate that reduction of methylene chloride to below 20 ug/! is possible
after four hours of UV/O; (1,852 mg/1) and H,0, (1,888 mg/]) treatment at the
maintained pH in the range of 4-6. However, it is highly probable that the majority
of the MEC was stripped during the oxidation process by the ozone introduced into
the groundwater. While the stripping phenomena is not expected to be significant
in lower concentrations, the MEC and TCE concentrations were substantialy high
resulting in a greater propensity to volatilize. Therefore, it is recommended that a
solvent recovery system approach be investigated to reduce the concentration of
MEC. UV/Oxidation would be more applicable to treating concentration of MEC
below 10 mg/I.
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COMMERCIAL

The following estimated capital and operating costs are for an Ultroxe oxidation
system design based upon the treatment conditions represented in the thirteenth
oxidation test of this study. Performance does not take into account the loss of TCE
and MEC due to stripping and are based upon an O, concentration of 5%, a
maintained pH of 4-6 and the chemical characteristics as indicated in the untreated
sample analysis. Assuming a flow rate of 10 gpm, an accumulated ozone dosage of

248 mg/l, and a H,0, dosage of 1,888, we submit the following cost estimates:

7.1  Design Assumptions

eFlowRate ....... ... . .. . . 10 gpm
e Ozone Dosage .........ccuviiiiiniiiiiien.. 1,852 mg/1
« Hydrogen Peroxide Dosage ......................... 1,888 mg/I1
e Retention Time* ............... ... . 0., 312 minutes
eUVIamplLife ......... .. .. ... .. ... 9,000 hours

* Full scale retention time is increased by 30% over the laboratory retention
time to account for flow through characteristics of a full scale system (as
opposed to the batch treatment conducted in the laboratory).

7.2 Cost Assumptions

e Power Cost ... ..t e $0.06/kwh
s H)O, Cost ..o e e $0.70/1b
s UVLamp Cost ...ttt it i i, $60/lamp

73  System Equipment

The proposed Ultrox oxidation system consist of the following major
components:

o Ultroxe F-3900 Oxidation Treatment Tank
« 230 Ib/day ozone generator
« Compressor
o Air Preparation System consisting of:
- Air Filter
- Air Dryer
» D-Tox/Decompozon Air Treatment System
« Hydrogen Peroxide Feed System
« pH Control System
» Programmable Logic Control Panel

Ultrox Confidential Business Information
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Estimated System Capital Cost

The estimated capital cost for the Ultroxe UV /Oxidation system described in
Section 7.3 is $538,000. Estimated cost is F.O.B. Santa Ana, California and
does not include any applicable federal, state or local taxes.

Estimated Operating Costs

« Electrical Costs for O; Production ................ $10.20/1000 gal
» Electrical Costs for UV . ........................ $2.81/1000 gal
e HO,Cost ..ot $11.03/1000 gal
Total Operating Costs .. ....ccovviveevnnrennnnsens $24.04/1000 gal
Estimated Maintenance Costs

« Annual UV replacement (amortized) ............... $4.93/1000 gal
o Air Filter Cartridge replacement .................. $0.01/1000 gal
Total Maintenance CoStS « v vvvvvvuervveerrennneennn $4.94/1000 gal
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ULTROX DIVISION
ZIMPRO ENVIRONMENTAL, INC. 007869
TERMS AND CONDITIONS |
FOR SUPPLIES AND SERVICES

1. STATEMENT OF WORK - SCHEDULE - COMPLETE AGREEMENT: This instrument contains the complete statement of
terms of agreement between the ULTROX DIVISION of Zimpro Envirormental, Inc. (ULTROX) and the party named in this
Agreement (Buyer) for suppiies and services provided by ULTROX to Buyer, as set forth in the Statement of Work and Schedule
agreed upon by the parties, copies of which are attached and incorporated herein by this reference. This Agreement supersedes
and mergas any prior of CONtBMPOraneous, written or oral agreements, commitments, or understandings with respect to the subject
matter of this Agreement. The provisions of this Agreement shall prevail batween ULTROX and Buyer notwithstanding additionai or
modified provisions submitted by Buyer to ULTROX hereunder. This Agreement may not be changed, amended, or modifiad
excapt by a wntten instument executed by both parties.

2 PERIOD OF PERFORMANCE:

(a) ULTROX shall accomplish the Statement of Work in accordance with the Schedule set forth herein.

(b) ULTROX shail not be responsible for damages due to any delay or failure to perform services arising out of causes
beyond the reasonable control, or which are not occasioned by the fault or negligence of ULTROX (including failure of ULTROX
subcontractors, where substitute subcontractors cannot be reasonably made available to ULTROX). If the performance hereunder
is delayed or interrupted, the Statament of Work, Schedule and other provisions of this Agreement shall be equitably adjusted
reflect the effects of such delay or interruption.

(c) The Sarvices performed by ULTROX shall be deemed complete and accepted at the earlier of: (1) the date when
submissions have been accepted by Buyer, or (2) thirty (30) days after the date when such submissions are delivered to Buyer for
final acceptance. )

3. PAYMENT:

(a) Buyer shall pay ULTROX for supplies and services in the amount(s) agreed upon by the parties in writing, attached
and incorporated herein by reference.

(b) ULTROX shalt be reimbursed for any federal, stats, local or foreign sales, use, excise, duties or other taxaes which
Buyer does not directly pay and are appiicable 10 the sale of the services provided by this Agreement.

(c) Uniess otherwise agreed in a payment schedule, ULTROX shall be entitied to invoice Buyer monthly for ail supplies
and services provided during the preceding month. Terms are net cash, without discount, payable within thirty (30) calendar days
after date of invoice in U.S. dollars.

(d) If a total estimated cast has been set forth in this Agreement, such estimate shall not be deemed to establish a fixed
price for performance hersunder; provided, however, Buyer shall not be obligated to reimburse ULTROX for amounts in excass of
the total estimated cost nor shall ULTROX be obligated to continue performance or otherwise incur costs in excess of the total
estimated cost, uniess the Buyer has by express written authorization directed ULTROX to continue with work in excess of the

estimats.
4. BUYER RESPONSIBIUTIES: Buyer shall:

(a) Provide full information as to Buyer requirements for any order.

(b) Assist ULTROX by making available or delivering to ULTROX all information in Buyer possession or under Buyer
control pertinent to the services herein inciuding (1) previous reports; (2) reports of other consuitants, as required; and (3) any other
data pertaining to this Agreement, all of which ULTROX may rely upon in performing services hereunder.

(c) Guarantee access to and make all provisions for ULTROX to enter upon public and private property as required for

ULTROX to perform services hereunder. ]
(d) Provide such accounting, independent cost estimating, auditing, legal and insurance counseling services as may be

required for this Agreement. .

(e) Designate in writing a person to act as Buyer representative with respect to the work to be performed for tfus
Agreement. Such person shall have compiete authority to ransmit instructions, receive information, interpret and define policies
and decisions with respect to materiais, equipment, elements, and systems pertinent 1o ULTROX supplies and services.

N Prompty examine all preiiminary and final documents presentad by ULTROX.

(9) Fumish approvals and permits from all governmental authorities having jurisdiction for ULTROX services performed
and such approvais and consents from others as may be necessary for compietion of ULTROX services. )

(h) Bear all costs incident to compiiance with the requirements of this Paragraph 4. '
5. DELIVERY AND ACCEPTANCE: Unless otherwise provided in writing by the parties hereto, delivery will be F.0.B. point of
shipment, and title and liability for joss or damage to goods tendered shail pass to Buyer upon deiivery to carrier for shipment and
ail claims filed against carrier shall be the responsibility of buyer with acceptance of goods accompiished by buysr at point of
manutacture.
6. CHEMICAL SUBSTANCES IDENTIFICATION: Buyer shall properly label all chemical substances, hazardous mawn’als.
hazardous substances, and/or hazardous wastes provided to ULTROX, and shall provide proper information regarding such
matenals as required pursuant to any applicable Federal, state or local legislation. Such legislation inciudes, but is not limited to the
Occupational Safety and Heaith Act (OSHA), the Resources Conservation and Recovery Act (RCRA), the Toxic Substances
Control Act (TSCA), and the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and Superfund
Amendment and Reauthorization Act (SARA). _ N _
7. CANCELLATION OR TERMINATION: Either party may terminate this Agreement in its engrety at any time by giving written
notice of termination to the other. Such termination may be based on the convenience of the party terminating and st_\all be
effective five (5) days after receipt of notica thereof by the addressee, uniess a later date is agreed to in writing by the parues. In
the event of termination, Buyer shail remain responsible for all charges for services performed and expenses incurred by ULTROX
in accordance with this Agreement up to and including the effective date of terminaton. y
8. CHANGES: Buyer may at any time by written order maks changes in drawings and specifications, require additional work or
direct the omission of work set forth in this Agreement. |f such changes cause and increase or decrease in the amount o_t work
hereunder or in the time required for performance, an equitable adustment shall be made and this Agreement shall be modified in

writing.
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1.0 INTRODUCTION

This report summarizes AWD Technologies, Inc. (AWD) review of existing soil information and
evaluation of thermal treatment of contaminated soils and buried waste at the Burning Ground 3
and Unlined Evaporation Pond (UEP) at Longhorn Army Ammunition Plant (LHAAP) in
Karnack, Texas. It is submitted in partial fulfillment of the requirements of Contract No.
DACA56-93-D-0016, Delivery Order No. 0002 and Mod. No. 000202, for the U.S. Army
Corps of Engineers (USACE), Tulsa District.

The data sources for this evaluation include:

o Longhorn Army Ammunition Plant, Data Summary Report of Investigation
Results from 1976 Through 1992, For Burning Ground 3 & The Unlined
Evaporation Pond, U.S. Army Corps of Engineers, May 1993.

° Summary Report, Review of Existing Data, Burning Ground No. 3 and Unlined
Evaporation Pond, Longhorn Army Ammunition Plant, Karnack, Texas, AWD
Technologies, Inc., October 1993.

° Results of analytical testing conducted by Inchcape Testing Services, NDRC
Laboratories on soil samples collected by AWD during Phase I field work. These
results were submitted to the USACE Tulsa District previously and are not
included with this report.

This report presents the data in a statistical format. It uses boiling points of contaminants of
concern, molecular weights, EPA waste code information, and chemical abstract numbers (CAS
No) to evaluate potential thermal treatment. The report provides recommendations regarding
Low Temperature Thermal Desorbtion (LTTD), as well as High Temperature Incineration, as
they relate to the remediation of the soil matrix.
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2.0 BACKGROUND

Soil sampling for metal analysis was conducted in March, April, May, and July of 1988 as well
as July, August, and September of 1989. Soil sampling for volatile organic compounds (VOCs)
analysis was conducted in March, April, May, and August of 1988, and in July, August and
September of 1989. Soil sampling for semi-volatiles analysis was conducted in July and August
of 1989. A second and more recent set of six samples was taken by AWD in November of
1993. All six samples were analyzed for volatiles, semi-volatiles, metals, BTU content, and
moisture content. Two of the six samples were also analyzed for ash content, chlorinated

pesticides and PCBs, organophosphorus pesticides, chlorinated herbicides, and dioxins and
furans.

Based on the data collected from the historical testing programs for the on-site soils, AWD
gathered, as applicable for contaminants of concern, the following information:

Boiling points

Molecular weight

EPA waste code information
CAS number

EPA listings

Calculations were then made regarding the contaminants’ concentrations, maximum (or highest
concentration in the sample set), average, and minimum concentrations. Calculations were also
made regarding the contaminants’ median and standard deviations. These calculations used all
of the data in the above mentioned references. In this evaluation, AWD has assumed that the
volatile organic materials detected in on-site soils were handled as solvents in the processing of
products at LHAAP. Discussions and conclusions in relation to the impact of future operations
in either, the LTTD operation, or incineration are included in Sections 3.1 through 3.4 for the
metals, VOCs, semi-volatiles, and the dioxins and furans, respectively. Pesticides, PCBs, and
herbicides (EPA Methods 8080, 8140, and 8150) were not detected above the detection limits
in the tested samples and are not considered contaminants of concern in this study. Sections 3.5
and 3.6 address material handling and physical characteristics of soils, and handling of
volatilized compounds, respectively.

7873
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3.0 DISCUSSIONS AND CONCLUSIONS

3.1 Metals

Metals detected during the historical testing programs include: Arsenic, Lead, Cadmium,
Barium, Chromium, Zinc, and Nickel, Potassium, Magnesium, Vanadium Sodium, Iron,
Aluminum, Calcium, Cobalt, and Copper. Table 3.1 lists the metals, their maximum, average,
minimum, and median concentrations (in ppm), as well as the "count" (the number of samples
in which the analysis showed the material tested for to be above the detection limit), and the
standard deviation of the sample set. In addition to the data, Table 3.1 shows the RCRA waste
code, as well as the action or cleanup level for the material according the waste indicated.

Table 3.1
Metals Detected in On-Site Soils
Concentrations and Waste Codes by Component

I COMPONENT Arsenic Lead Cadmium Barium Chromium Zinc l
MAXIMUM 26.5 200 11.3 1500 130 160
AVERAGE 1.98 15.10 3.46 101.20 12.28 26.21
MINIMUM 0.01 0.06 0.01 0.06 0.02 2.8

MEDIAN 1.43 10 2.74 64.5 9.4 18
COUNT 63 115 73 122 75 115
STD DEV 3.21 26.78 2.57 171.22 19.28 25.20
WASTE D004/5.0 D008/5.0 | D006/1.0 | DO005/100.0 D007/5.0 NONE
CODE/REG. LISTED
LEVEL BY
WAY OF
261.24
Boiling Point 358° C 1750° C | 764.9° C 1638° C 2642° C 907° C
decomposes decomposes




Table 3.1 (Cont.)
Metals Detected in On-Site Soils
Concentrations and Waste Codes by Component
| COMPONENT Nickel Potassium | Magnesium | Manganese | Vanadirm ‘Sodium
MAXIMUM 45 485 1270 339 10.6 209
AVERAGE 7.57 356.5 998.83 97.32 8.3 209
MINIMUM 1 294 576 19.8 54 209
MEDIAN 5.5 328.5 1059.5 56.2 8.4 209
COUNT 107 6 6 6 6 1
STD DEV 6.88 73.70 260.64 119.46 2.08
WASTE NONE NONE NONE NONE NONE NONE
CODE/REG. LISTED LISTED . LISTED LISTED LISTED LISTED
LEVEL BY '
WAY OF
261.24
Boiling Point 2835° C 757° C 1117° C 2040° C 3375° C 889° C
COMPONENT Iron Aluminum Calcium Cobalt Copper
MAXIMUM 10700 7540 825 11.4 7
AVERAGE 8221.67 5128.33 619.33 9.3 5.45
MINIMUM 3080 3070 396 1.2 3.1
MEDIAN 8560 4730 625 9.3 5.6
COUNT 6 6 6 2 6
STD DEV 2735.30 1947.09 143.72 2.97 1.28
WASTE NONE NONE NONE NONE NONE
CODE/REG. LISTED LISTED LISTED LISTED LISTED
LEVEL BY WAY
OF 261.24
Boiling Point 2885° C 2450° C 1490° C 2880° C 2582° C
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The lowest volatility listed in the table above is that of Arsenic (358°C). Low Temperature
Thermal Desorbtion (LTTD) which operates in the range of 104°C to 287°C will.not volatilize
these materials (if maintained below 250°C), and therefore will discharge them "in tact" with
the sterilized soil. For this reason, the discharged soil may require stabilization, due to the
nature of the metals and the concentrations involved. Of particular concern are Arsenic, Lead,
Cadmium, Barium, and Chromium (as indicated by the action levels in the table above).
However, based on the metal extraction and metal stabilization treatability verifications that have
been conducted on- site soils by subcontractors under contract with AWD, the Barium (which
exhibited the highest maximum concentration of the regulated metals) and other metals were
shown to be non and/or slightly leachable, well below TCLP limits. If similar results of TCLP
testing on the LTTD discharged soils are obtained, then metal stabilization would not be

necessary.

3.2  Volatile Organics

The data summary report prepared by the USACE Tulsa District indicates that the following
parameters were detected in the on-site soils as a result previous studies: Methylene chloride,
Trichloroethene, Vinyl chloride, 1,1 Dichloroethene, 1,2 Dichloroethene, 1,2 Dichloroethane,
1,1 Dichloroethane, Tetrachloroethene, Toluene, Ethyl benzene, Xylene, Acetone, Chloroform,
Styrene, Benzene, 1,1,1 Trichloroethane, and Trichlorofluoromethane. For the samples
collected by AWD during the Phase I field work, only Trichloroethene was found above the
detection limit stated by the laboratory.

Table 3.2 lists the detected VOCs, their maximum, average, minimum, and median
concentrations (in ppb), as well as the "count" (the number of samples in which the analysis
showed the material tested for to be above the detection limit), and the standard deviation of the
sample set. In addition to the data, Table 3.2 shows the RCRA waste code, as well as the action
or cleanup level for the material according the waste indicated.

The materials in order of highest concentration are as follows; Methylene chloride,
Trichloroethene, 1,2 Dichloroethene, Styrene, Toluene, Acetone, Ethylbenzene, 1,2
Dichloroethane, Tetrachloroethene, Xylene, Vinyl chloride, 1,1 Dichloroethane, 1,1
Dichloroethene, Chloroform, Benzene, Trichlorofloromenthane, and 1,1,1-Trichloroethane.

(94
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It should be noted that many of these compounds are present in very high quantity and handling
(Health and Safety) will be of prime concern. As far as thermal desorbtion and incineration,
the boiling points of these volatile compounds are well within the range of LTTD treatment
(standard operating range proposed approximately 150°- 250°C), as well as incineration
(standard operating range proposed approximately 490°- 1050°C).

Table 3.2
Volatile Organic Compounds Detected in On-Site Soils
Concentrations and Waste Codes by Component

I COMPONENT

MEC TCE vC 1,2 DCE 1,2 DCA 1,1 DCA I
MAXIMUM 6,000,000 1,000,000 2,279 350,880 4,600 2,539
AVERAGE 120,479 26,847 792 22,646 1,163 464
MINIMUM 5 3 51 8 130 19
MEDIAN 200 185 418 1,050 340 43
COUNT 58 82 4 27 5 6
STD DEV 792,000 124,300 1,050 72,000 1,900 1,010
WASTE F002/0.96 F002/0.091{ U043/33.0 U079/33.0 U077/7.2 | U076/7.2
CODE/REG.
LEVEL BY mg./1 mg./1 mg./kg mg./kg mg./kg mg./kg
WAY OF
261.30-33
Boiling 40° to 42° C 86.7° C -13.9° C 60° to 48° C 83.5° C 57.3° C
Point
COMPONENT ACETONE CHLORO-
FORM
MAXIMUM 4,500 3,400 10,665 3,000 33,000 340
AVERAGE 1,168 4,638 2,307 1,062 2,132 177
MINIMUM 8 8 12 59 5 14
MEDIAN 580 690 1,000 830 39 177
COUNT 10 11 12 9 39 2
STD DEV 1,500 10,200 3,400 1,030 6,400 231
WASTE F002/0.05 F005/0.33 | F003/0.053 F003/0.15 F003/0.59 | U044/5.60
CODE/REG.
LEVEL BY mg./l mg./l mg./1 mg./l mg./] mg./kg
WAY OF
261.30-33
. Boiling Peint 121.4° C 110.8° C 136.2° C | 138° to 144° 56.2° C 62° C '
.-‘ C ' " '
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Table 3.2 (Cont.)
Volatile Organic Compounds Detected in On-Site Soils
7 Concentrations and Waste Codes by Component
l COMPONENT 1,1 DCE STYRENE BENZENE 1,1,1, TCA TCF I
MAXIMUM 750 : 35,000 1,200 31 160
AVERAGE 442 17,226 1,200 31 106
MINIMUM 133 17 1,200 31 27
MEDIAN 442 16,660 1,200 31 130
COUNT 2 3 1 1 3
STD DEV 436 17,500
WASTE U078/33.0 NONE NONE F002/0.41 F002/0.96
CODE/REG. LISTED LISTED
LEVEL BY WAY mg./kg mg./l mg./l
OF 261.30-33
Boiling Point 31.9° C 145.2° C 80.1° C 17/81° C 47.6° C

3.3 Semi-volatile Organics

Detected semi-volatile organics are listed in Table 3.3. Also listed in this table are the
parameters maximum, average, minimum, and median detected concentrations (in ppb), as well

as the "count" (the number of samples that analyzed above the detection limit), and standard
deviation.

It should be noted that the semi-volatiles may not be completely volatilized by LTTD. This
incomplete volatilization is due to the matrix and mixing of all of the components and due to the
high boiling point of these parameters which is near the upper range of the LTTD standard
operating temperature of 250° C or higher. These materials would, therefore, pass through the
rotary section (for the most part) and reside with the soil. These materials would, however, be
totally incinerated at the higher proposed temperatures of incineration equipment (see the
"Conclusions for Volatiles" section for temperature ranges for LTTD and incineration).

Action levels for two of the compounds (2-Methanaphthalene and Fluorene) could not be found
in the sections of 40 CFR reviewed, and only two action levels were found as a part of an
action level asscciated with Creosote (U051, which only applies if the material was disposed of
as Creosote, which is not the case in this instance). Therefore, the remediation of the semi-
volatiles may be a non-issue. This appears to be the case in that the action levels listed for
U165 are considerably higher thar: the sample anal-'sis indicates, and the action levgl for bis (2-



destroy all of the compounds of concern.

Table 3.3
Semi-Volatile Organic Compounds Detected in On-Site Soils

Concentrations and Waste Codes by Component

007879

DRAFT

ETHYL-HEXYL) PHTHALATE (DEPH) applies only if the material was disposed of as bis (2-
ETHYL-HEXYL) PHTHALATE (which there is no evidence to substantiate). Therefore, it
must be determined whether or not the remaining compounds (2-Methnaphthalene and Fluorene)
have action levels or not. If no action levels are proposed for these compounds, then LTTD can
be utilized as a treatment alternative. If action levels exist for the two compounds, then full
incineration would have to be used for thermal treatment of the subject soils. Incineration could

C

CONCENTRA- NAPHTHA- 2-METH- FLUORENE PHENAN- PYRENE bisQETHYL-
TION LENE NAPHTHA- THRENE HEXYL)
IN PPB LENE PHTHALATE
(DEPH)
620 3200 460 660 37 89
440 1100
.. ...~ -~
MAXIMUM 620 3200 460 660 37 89
AVERAGE 530 2150 460 660 37 89
MINIMUM 440 1100 460 660 37 89
MEDIAN 530 2150 460 660 37 89
COUNT 2 2 1 1 1 1
STD DEV 127.3 1484.9
WASTE LISTED
CODE/REG.| U165/3.1 NONE NONE ONLY | U028/28.0
LEVELBY| mg./kg LISTED LISTED | UNDER | mg./kge.
WAY OF CREOSOTE
261.30-33 U051
Boiling Point|  217.9° C | 241° t0 242°| 294° C 340° C 393° C 298° C

34

Dioxins and Furans

The PCDD and PCDF tests conducted by Inchcape/NDRC (reference 3), on two soil samples
collected by AWD, indicated that the only "dioxin" found in the soil was CCDD. In light of
the rules set forth by the Texas Water Commission (now part of the TNRCC) in Rule 335-141,
Appendix 1, Table 1 "Constituents of Concern and Their Maximum Lecchable Concentrations”
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(Attachment 1), the OCDD detected is not regulated (only TCDD, PeCDD, and 8-HxCDD are

listed). Therefore, the site can be remediated outside of TSCA regulations as they pertain to
dioxins and furans.

3.5 Material Handling and Physical Characteristics of Soils

In regards to handling the material/material flow, it should be noted that the characteristics of
the soil as it pertains to silt, clay, sand, show that the material is heavily weighted in silt
(average 45.79%), and sand (average 31.24%) with clay close behind (average 22.98%).
Whether or not LTTD or full incineration can remediate the site, given the timing involved for
the remediation, depends greatly on these characteristics and how the matrix is subdivided.

Moisture content, solids content, and BTU analyses conducted on samples taken by AWD during
the Phase I field work indicate that the average moisture is 17.58%, average ash/solids content
is 80.95%, and the average BTU content is 148 BTU per pound. This data suggests a high
likelihood for small particulates and thus, a high load factor for any air pollution control
equipment involved, as well as a high supplemental BTU load to either volatilize, or incinerate
the matrix.

3.6 Handling of Volatilized Compounds

For either LTTD or full incineration an off gas scrubber system with a recycle will be required
to handle the volatilized compounds. This system should consist of an alkaline scrubbing media
and a particulate suppression system (as dictated by the soil characteristics mentioned in the
previous paragraphs). The waste water exiting the scrubber and particulate suppression systems
will require treatment. This treatment could be conducted at an on-site waste water treatment
plant or disposed off-site at an approved disposal facility.

0
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40  COST SUMMARY

Based on the analytical test results and the assumed treatment goals, the processes proposed

(thermal desorbtion or incineration) will generate an approximate cost of $150.00/Ton for LTTD
and $325.00/Ton for incineration.

5.0 SUMMARY CONCLUSION AND RECOMMENDATION

Based on the information reviewed by AWD LTTD can remediate the on-site soils assuming that
there are no action levels for the semi-volatile compounds discussed in Section 3.4. If action
levels for these compounds are identified, incineration would be the applicable thermal treatment
option.

The above conclusions and recommendations are based on technical and operational experience.
It is recommended that they are confirmed by conducting a pilot test using the on-site soils. An
LTTD unit could be brought to LHAAP and used to conduct a pilot test on-site. However, for
full incineration an on-site pilot test would not be possible. Such a test would have to be done
as a bench scale study in an off-site facility. The need for metal stabilization should be part of
any pilot test.

He
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CHAPTER 335

SUBCHAPTER R
WASTE CLASSIFICATION

Sections 335.501-335.515

Section 335,501, Purpose, Scope and
Applicabllity. Person  who gencrates
industrial solid waste or municipal hazar-
dous waste shall comply with the provisions
of this subchapter. Persons who gencrate
wastes in Texas shall classify their own
waste according to the standards set
forth in this subchapter and may do so
without any prior approval or communica-
tion with the Commission other than
notification of wastc gencration activities
pursuant to Scction 335.6 of this title
(relating  to. Notification Requirements)
and submittal of required documcntation
pursvant to Section 335513 of this title
(relating  to  Documcnration " Required).
This subchapter will:
(1) Provide a proccdure ang
time schedule for implementation of g
new  Texas  waste  potifjcation system:
and,
. (2) Establish standards for
classification of jndustrial solid  waste

and municipal hazardous waste managed.

in Texas.

Sectlon  335.502. Conversion to New
Waste  Notificstion and Classification
System.

(8)  These rules rclating to wastc
classification are ¢ffective as  outlined
below.  The rules shall be implecmented
as defined in Subsections (b)-(g) of this
section, which arc summsrjzed as follows:

(1) Effective date of rules
adoption--after this date all wegste classi-
fications involving new wasic strecams
and existing unclassified waste streams
shall be classified according to the require-
ments of this subchapter:

(2)  Janvary 1, 1993--On and
alter this date all waste classifications
invelving new waste streams and existing
unclassificd waste streams shall be clas-
sified according to the requirements of
this subchapter. ' '

N N

TEXAS WATER COMMISSION (01793) 335-14y

(3)  July 1, 1994--This is (he
complction decadline f(or updating all hazar-
dous and nonhazardous waste stream
notifications,

4) October I,  1994--Thie
date is the deadline for the Commission
to provide notice in Texas Register con-
cerning final implementation of rules.

(5) January 1, 1995-Tphe rules
shall be fully implemented on or before
the date, All waste must be managed
according to the classification assigned
under this subchapter.

(b) Waste notification information
8s required wunder Section 335.6 of this
title (relating to Notification Requirements)
and waste codes required under Section
335.10(b) of this title (relating to Shipping
and Reporting Procedures Applicable to
Generators of Hazardous Waste or Class
I Waste and Primary Exporters of Hazardous
Waste) shall be assigncd by the generator
and provided to the Commission as provided
by this chapter and all other applicable
laws,

¢)) All  waste potification
information provided to the Commission
after the ceffective date of this subchapter
shall be provided in 2 format defined by
the Commission.

(2) Al cxisting waste nozifica-
tion jnformation on fije with the Comm-
ission shall be updated 1o the new format
by thc gencrator no later than July 1,
1994,

(3) All  waste notification
information may be submitted on paper
or by clectronic datg transmission,

(4) Forms and lormat informa-
tion for submitting notice of registration
information on paper or by electronic
means may be obtained by contacting
the Commission at the address listed in
Appendix 2 of thijs subchapter.

() Al industrial solid waste and
munijcipal hazardous waste managed in
the state shall be classified by the gene-
rator according to the provisions of this
subchapter.

(1 After the effective datc
of this subchapter, all new waste streams
not prcviously\classificd shall be eclassificg
and managed pursuant to the provisions
of this subchapter,

C®RPC, Inc. 1993
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(2) All generators that have
existing waste streams classified as Class
1, Class 2 or Class 3 under any previous
system are required to reevaluate the
waste under the pravisions of this sub-
chapter and to submit the updated infor-
mation to the Commission pursuant to
Subsection (b) of this section. However,
gencrators  of  waste  classified under a
previous waste classification system may
continue to manage and dispose of that
wasic under the existing classification
until the effective management date pro-
vided in Subsection (d) of this section.
If & generator chooses 1o continue (o
manage waste under a previous waste
classification system the existing  wastc
code shall be used when shipping, storing,
disposing or otherwise managing the
waste, The generator shall use the new
waste code when the waste ‘is 10 be man-
aged under the new classification designa-
tion. Once a waste is reclassification
and using the new waste code, the gene-
rator may not return to managing the
wastc under the old classification system,

{d) The effective datc for manage-
ment of wastes under these rules is January
1, 1995, On and after this date, zll
solid waste gencrated or otherwise handied

in the statc shall be classified and accord-

ingly managed pursuant to this subchapter.
This effective date may be revised by
Subscction (¢) of this section.

(¢) Not later than October 1, 1994,
the Commission shall assess the impact
of the implementation of these rules.
The Commission shall evaluate waste
capacity issues, costs to the regulated
community and the state, personnel and
staffing levels of the Commission, and
review the applicebility of the rules them-
selves, The Commission may use inform-
ation from any source necessary to assess
the impact. Based on this evaluation, by
October 1, 1994, the Commission shall
give public notice in the Texas Register
that either: .
(1) these  waste classification
requirements take full force and efflect
on January |, 1995; or, v

) implemer.ation  of  these

- waste classification rzqu. sment: shall be .

'delayed. If imslemcas-tien iy celaye#

the Commission shall provide” a revised
implementation date and give additional
information as necessary 10 guide the
regulated community until the revised
cffective date.

() . Il the Commission [fais 10
give public notice in the Texas Register
as required in  Subsection (¢) of this
section, these rules take fu)] force and
effect on January ), 1995,

(8) After the effective management
date of thesc rules as provided in Sub-
section (d) of this section, futurc reclass-
ification of a waste may be required
because of changes in classification c¢rj-
teris. A generator whose waste stream s
reclassified 0 a more stringent  waste
clagsification after the cffective manage-
ment date of this subchapter as provided
in  Subsection (d) of this section  must
reclassify the waste and begin managing
the waste according to the morc stringent
classification requirements according to
the following schedule:

(1) if mandated by a [ederal
or state law, as specified in that faw;

(2) if a date is provided in
the adoption of the amendment, as required
in that rule adoption;

(3) if not otherwise specified,
within 180 days of thc effective date of
the rul¢ amendment adopting the new
classification criteria;

(4) in  sitvations whecre a
compliance date creates an unusual hardship
a gencrator may request a different jim-
plementation timc under the variance
provisions of Scction 335514 of this
title (relating 10 Variance from Waste
Classification Pravisions),

Sectlon  335.503, Waste
and Waste Coding Required.

(a) All industrial solid and municipal
hazardous waste generated, stored, proc-
essed, tramsported or disposed of in the
state shall be classified acecording to the
provisians of this subchapter,

(I) AUl solid waste shall be
clagsified at the point of genceration of
the waste. A gencrator may not dilute
2 waste to avoid a1 Classg | classification;
however, combining waste streams -« for
rubsequen: legitimate processing, stora: :,

Classification

EYRPC A 1693
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not  constitute dilution
and is acceptable.  Wastes shall be class-
ified prior to, and following any type of
processing or mixing of the waste,

2) Al industrial solid and
municipal hazardous waste shall be class-
ified as cither: '

or -disposal does

(A) Hazardous
(B} Class I:
(C) Class 2; or
(D) Class 3.
(3) A person who
solid waste shall
wastc

génerates a
first determinc if that
is hazardous pursuant to Section

335.504 of this title (relating to Hazardous -

Waste Determination).

(4) After making the hazardous
waste dcetermination as required in Para-
graph (3) of this subscction, i the. wastc
is determined to be nonhazardous, the
generator shall then classify the waste
as Class 1, Class 2, or Class 3, pursuant
to Sections 335.505-335.507 of - this title
(relating to Class | Waste Determination,
Class 2 Waste Determination, and Class 3
Waste Determination) using one or more
of the following methods:

: (A) Use the criteria for
waste classification as provided jn Sections
335.505-335.507 of this title (relating ¢¢
Waste Classif ication);

(B} Use process knowledge

as provided in Section 335.5]] of this
title  (relating to  Use of  Process
Knowledge):

© Classify
as directed under Section 335508 of this
title (relating to Classification of Specific
Industrial Wastes); or .

(D) Choose to classify a
nonhazardous waste as Class 1 without
any analysis to support that classification.
However, documentation (analytical data
and/or process knowledge) is nccessary
to classify a waste as Class 2 or Class
3. pursuant to Section 335.513 of this
title (relating (o Documentation Required),

(b)  As required under the schedule
provided in Section 335.502 (relating to
Conversion 10 New Waste Notification
and Classification System), all industrial
solid wasie and municipal hazardous waste
stored, processed,

07 Fisposeg of ir the state shall be coded

N

TEXAS WATER COMMISSION (01/93)

the waste.

transported .

335-143

with an ¢ight
which shall

(8) digit waste cod¢ number
include a four-digit waste
stquence number, a three-digit  form
code, and a one-character classification
(either H, 1, 2, or 3). Form codes are
provided in Appendix 3 of this subchapter,
Procedures for assigning waste code num-
bers and sequence numbers are outlineg
below and available f rom the Commission
at the address listed in Appendix 2 of this
subchapter.

d) A waste code is represented
by the following 8-digit character string:
Scquence number + form code + classifi-
cation code (H, 1, 2, or 3).

(2) In-state generators will
assign a unique 4 digit sequence number
to each individual waste, These sequence
numbers will range from 0001 .10 9999,
They need not be assigned in sequential
order. An in-statc registered gencrator
may choose 1o request the Commission
assign a sequence number 10 a specific
waste which is not regularly gencrated
by a lacility and js being shipped as a ope-
time shipment rather than adding that
waste to the regular sequence numbers
on a notice of registration, Sequence
numbers provided by the Commission may
bc a combination of alpha and numeric
characters.

(3) In-state unregistered genera-
tors will bec provided a 4-digit sequence
the Commission for each
regulated wasic it generates. Sequence
numbers provided by the Commission may

be a combination of alpha and naumeric
characters.

(4) Gencerators  of  wastes
resulting from g spill must obtain 2
Scquence number for the spill  related
wastes from the Commission's Emergency
Response Section.

(5 Qut-of-state  generators
will use the Sequence code “QUTS" ip

the first 4 digits of the waste. code.
(6) Municipal Conditionally

Exempt Small Quantity Generators wil]
use *CESQ" in the first 4 digits of the
wasie coda,

(7) A [facility which receives
a waste and consolidates . that waste wi
orher _like waste (thus not changing t%:
form code of the wasie stream or iy

DRPC, lnc. 1993
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composition), or stores u  waste without
treating or changing the form or composi-
tion of that wastc may ship that waste
to a storage, treatment or disposal facility
using “TSDF" in the first 4 digits sequence
position of the waste code. This does
not pertain to wastes which are treated
or altered.  This "TSDF" dcsignation is
only to be used by facilitics that store
and/or accumulate a quantity of wastes
from more than one site for subsequent
shipment to a treatment or disposal facility,

Section 335,504, Hazardous Waste Determi-
nation. A person who gencrates a solid
waste must determine if that wastc s
hazardous using the following method:

(1) First determine if the
waste is listed as 2 hazardous waste in
40 Code of Federal Regulations Part 261,
Subpart D. _

(2) If the waste is not listed
as a hazardous waste in 40 Codc of Federa)
Regulations Part 261, Subpart D, the
person must then determine whether the
waste exhibits & characteristic of a hazar-
dous waste as identified
Federal Regulations Part 261, Subpart C,
by either:

(A) testing  the waste
according 10 methods sct forth in 40
Code of Federal Regulations Part 261,

Subpart C, or according to an c¢quivalent
methed  approved by the sadministrater
under 40 Code of Federal Regulations
Scction 260.21; or ‘

(B) applying knowledge
of the hazardous characteristic of the
waste in light of the materials or process
used, pursuant to Section 335511 of this
title (relating o Use of  Process
Knowledge).

Section 335.505,
nation. A nonhazardous
waste is a Class | waste if:

(1) it contains specific consti-
tuents which equal or exceed the level
listed in Table 1
subchapter as determined by the mcihods
cutlined in this section, A nonhazardous
waste is z Class | waste if using the
test” ‘methods descrived is 45 Cedr  of
VUl pgeniciy Y

Class 1 Waste Determi-
industrial solid

in 40 Code of’

’

of Appendix 1 of this

.maintains

RULLS

or cquivalent mecthods approved by ihe
cxecutive dircctor under the procedures
set forth in Scction 335.509 of thijs title
(relating to Waste Analysis), the extract
from a representative sample of the waste
contains any of the contaminants listed
in Appendix 1 8t a concentration cqual
to or greater than the Maximum Concentra-
tion given in that table, Information on

representative  samples is  set  forth in
Section 335509 of this title (relating to
Waste  Analysis). Where matrix  inter-

ferences of the wastc cause the Practicel
Quantitation Limit (PQL) of the specific
analysis t6 be greater than the Maximum
Concentration listed in Appendix 1, then
the achievabic PQL becomes the Maximum
Concentration, provided that the generator
documentation which  would
satisfactorily demonstraic to the cxceutive
director that lower levels of quantitation
of a sample ar¢ not possible. A satis-
factory demonstration includes the resulis
from the analysis of the waste for that
specific analyses by a laboratory utilizing
an appropriate EPA  SW-846, EPA-600,
“Standard Methods for the Examination
of Water and Wastewater®, or ASTM
Standard Methods, or an equivalent method
approved by the exccutive director under
procedures set forth in Scetion 335.509
of this title (relating to Waste Analysis);

(2} it is Class | ignitable. A
nonhazardous waste is Class ] ignitable
if a2 representative sample of the waste
has any of the Following propertics:

: (A) it is liquid and has
a2 flash point less than 65.6°C (150°F),
as detcrmined by a Pensky-Martens Closed
Cup Tester, using the test method specified
in ASTM Standard D-93-79 or D-93-8C,
or & Sctafiash Closed Cup Tester, using
the test method specified in ASTM Standard
D-3278-78 or as determined by an equiva-
lent test method approved by the cxccutive
dircctor  under procedures set forth ir
Section 335.509 of this title (relating 10
Waste Analysis); or,

(B) it is a physical solid
or semi-solid under which conditions
normally incident to storage, transportation,
and disposal. is liableto 2ause fires through
friction, retained heai from manufacturis:

or proczssing, or whi¢h can  be ignie

D RPC, Inc. 199
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readily, and when jgnited burns so vigor-
ously and persistently as 1o create a
serious hazard, Included in this class
are spontantously combustible and water-
reactive  materials, including but ot
necessarily  limited  to  the substances
listed in Table 2 of Appendix I

(3) it is Class 1 corrosive, A
nonhazardous waste is Class | corrosive
if a rcpresentative sample of the waste
is a semi-solid or solid which, when mixed
with an equivalent weight of ASTM Type
II Jaboratory distilled or deionized water,
produces a solution having 8 pH lcss
than or e¢qual 10 2 or greater than or
equal to 12,5, Solidified, stabilized, encap-
sulated, or otherwisc chemically-bound
wastes are not subject to this requirement
provided the waste is solidified such
that when a representative sample of the
waste . is subjected 1o  the Paint Filter
Test  (SW-846 Mcthod 9095} it e¢xhibits
no (ree liquids.  An cquivalent method
approved by the cxecutive director under
procedure set forth in Seetion 335.509 of
this title (relating t0 Waste Analysis)
may be utilized;

4) there is an absence of
analytica) datg and/or documented process
knowledge which proves a wastc js Class
2 or Class 3;

(5) it is identified as a Class
! waste in Section 335508 of this title
(relating o .Classification of
Industrial Solid Wastes): or,

(6) it is not 2 hazardous waste
pursuant to Scction 335504 of this title
(relating to Hazardous Waste Determination)
and a generator chooses 1o classify the
waste as Class .

Section 335.506. Class 2 Determination.
(8)  An industrial solid wasie (s a
Class 2 waste il
(1) it is not g hazardous waste

pursuant to Scction 335.504 of this title
(relating 1o Hazardous Waste Determi-
nation):

(2) it is not a Class I waste
pursuant to Section 335,505 of this title
(relating 10 Class 1 Wagte Dctermination),
ang ' -

3 it is nota Ulass 2 waste

.

Specifie’
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(1) it cannot Qualify
as a Class 3 waste pursuwant to Section
335.507 (relating to Class 3 Waste Dctermi.
nation); or,

(ii) a gpenerator
chooscs not (o classify the waste as a
Class 3 wastc,

(b) Any wastc dcsignated as a
Class 2 waste under Scction 335,508 of
this title (relating to Classification of
Specific  Industrial  Solid Wastes) is g
Class 2 waste.
Section 335.507. Class 3 Waste Determi.
natlon.  An industria] solid waste js g
Class 3 waste if jt is inert and essentially
insoluble, and poses no threat to human
health and/or the environment. Class 3
wastes  include, bur are not limited 10,
materiald such as rock, brick, glass, dirt,
and certsin  plastics and rubber, which
are not readily decomposable, An industrial
solid waste is a Class 3 waste if it;

(1) is not a hazardous waste

pursuant to Section 335.504 of this title
(relating  to  Hazardous Waste  Determi-
nation);

(2) does not meet any of the
Class 1| waste criteria set forth in Scction
335,505 of this title (relating to Class 1
Waste Dc:crminalion);

(3) is inert. Incriness
to  chemical jnactivity of ap clement,
compound, or a waste. Inpredients added
10 mixtures chiefly for bulk and/or weight
burposes  are normally coasidered inery:
and

refers

(4) is essentially insoluble,
(A)  Essential insolubility
is cstablished:
(i) when, using the
test methods specified in Appendix 4 (7-
Day Distilled Water Leachate Test), the
extract from g representative sample of
the waste does not leach greater than
the Maximum Contaminant Levels [isted
in  Table 3 of Appendix | of this
subchapter;

(ii) using the test
in 40 Code of Federal
26!, Appendix I, or
approved by the excew-
under the procedurcs uot..
U803 of  this  tir

methods described
Regulations  Part
cquivalent ‘methods
direct -,
forth. ir  Z:ction

. CRPC, Ine, 00
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(relating to Waste Analysis), the extract

from a representative sample does not
cxhibit detectable levels of constituents
"~ found in Table I, This excludes the

constituents listed in 40 Code of Fedcral
Regulations Part 141, Subparts B and G,
which were addressed in Subparagraph
(i) of this paragraph;

(iii) when using an
appropriate test mcthod, a representative
sample of the waste does not exhibit
detectable levels of total petroleum hydro-
carbon (TPH). Petroleum substance wastes
as defined in 31 TAC Section 334.481 of
this  title (relating 10 Deflinitions) are
not subject to this subscction; and,

(iv)  when using an
gppropriatc test method, a representative
sample of the waste does not cxhibit
detectable Ievels of polychlorinated
biphenyls (PCB's),

(B) Subparagraph (A) of
this paragraph does not apply to naturally

occurring material, j.c., soil, rock, ctc.,
if the generator can demonstrate that
the levels present in  the waste are

naturally occurring in the background of
that particular material,

(©) Il the detection
level  submitted by the generator  is
challenged by the Commission, and for
other enforcement purposes, the burden
is on the gencrator (o demonstrate that
the detection Jcvel was reasonable for
the material in  question and for the

technology in use at the time the waste
was classified.

Section 335.508. Classification of Specifie
Industrial Solld Wastes. The following
nonhazardous industrial solid wastes shall

be classified no less stringently than
according to thc provisions of this
subsection:

(1) Industrial solid waste

containing asbestos material identified as

Regulated  Asbestos Contzining Material
(RACM,, as defined in 40 Code of Federal
Régorations Part 61, shall be classified
as & Class * west
koo antziners that are
B otulie w - “uloetg in Seetion 235.1
{redse o csard shull be subject
Lo voe Tl
& RPC,

Inc.
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A container which
Substancc as dcfined
a Hazardous waste,
a material which
a Hazardous or

(A)
has held a Hazardous
in 40 CFR Part 302,
a Class 1 waste, or
would be classified ag
Class ] waste if disposcd, and is cmpty
per  Scction  33541(f)2) of this title
(relating to Purpose, Scope and Applicability
concerning cmpty containers):

(i) shall be classified
as a Class [ waste;

(ii) may be classified
as & Class 2 waste if the container has
4 capacity less than S gallons and has
held & nonhazardous waste; or

(iii) may be clessificd
as a Class 2 waste if the container has
a capacity of 5 gallons or more and:

. (I} the residue
has been completely removed cither by
triple rinsing with a solvent capable of
rcmoving any wastc, by hydroblasting
or by other methods whilh adequately
remove the residue; and,

(1I) the con-
tainer has been crushed, punctured, or
subjected to other mechanical treatment
which renders the container unusable.

(B) A container which
has held a Class 2 waste shall bc classificd
as a Class 2 waste.

(C) Aerosol cans thst
have been depleted of their contents,
such that the inner pressure of the can
cquals atmospheric pressure and minimal
residues remain in the can, may be classi-
ficd as a Class 2 waste.

3) Paper, cardboard, food
wastes, and general plant trash shall be
subject  to  the following classification
criteria:

(A) Paper, cardboard,
linings, wrappings, paper packaging materi-
als, or abscrbants shall be subjected to
Section 335504 (relating to Hazardous

Waste Determination), and if nonhazardous,
to the criteria listed in Scction 335.50%
of this title (relating to Class 1 Wasie
Determination). FPaper or cardhoard con-
tainers may be classified as Class 1 or 2
under the provisions of Paragrgph (2} of

this section. - :
(B) 2 apar,  cardboars
liniags, wrappinps, papes sackaging mator.

.

o
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als, food wastes, glass, - aluminum foil,
plastics, styrofoam and food packaging,
that are produced as 1 result of plant
production, manufacturing or laboratory
opc¢rations and that are classified as
Class 2 wastc shall be designated “plant
production refuse*, Plant production
refuse shall not inciude oils, lubricants
of any type, oil filters, contaminated
soils, studges, or wastewaters. ,

(C) Paper, cardboard,

linings, wrappings, paper or wood packaging
materials, food wastcs, glass, aluminum
[oil, plastics, styrofoam and food packaging,
that come from general office, cafeteria,
or food scrvice operations, that are classi-
fied as Class 2 wastes, shall be designated
“plant office refuse",
: (D}  Any Class 2 Waste
from production, manufacturing, or labara-
tory operations can  be designated  as
‘supplemental plant production rcfuse” as
long as the total amount of the supple-
mental plant production refuse docs not
exceed twenty percent of {he total plant
production refuse volume or weight, which-
cver is less. Individual wastes which
have been designated supplemental plant
production refusc may be designated by
the generator at a later time as a4 Separate
waste in order 160 maintain the supplemental
plant production refuse at a leve! below
20 percent of the appropriate plant produc-
tion refusec amount. For any wasle stream
redesignated, the generator must provide
the  notification  informarion required
bursuant to this subchapter.

(E) Wastes  associated
with first aid station, medical cmcergencies,
or other nonsurgical medical freatment
shall be designated as Class 2 wastes
and are subject to the provisions of 3]
TAC Sections 330-1004-1009.

(4) Media contaminated by a
material containing greater than or ¢qual
to 30 parts per million total polychlorinated
biphenyls (PCBs) and wastes containing
Ercater tham or cqual to 50 ppm PCBs
shall be classified as Class 1.

(5) Waste containing pctroleum
hydrocarbon  concentration greater  than
per million  tois] ¢ rolenm
hydrocarbon (TPH) ‘shafl he ¢ ieg a5

1124000 5 LINY,
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Class 1. Wastcs resulting from the
of lcaking underground ‘storage tanks
(USTs) which are rcgulated  under 3]
TAC Scction 334 Subchapter K (relating

cleanup

10 Petroleum Substance Waste) arc not
subject to the classilieatjon under  this
subchapter.

(6) Wastes generated by the
mechanical  shredding  of automobiles,
appliances, or other jtems of scrap, used
Or obsolete metals shall be handled
according to the provisions set forth in
Texas Solid Waste Disposal Act, Health
and Salety Code, Section 361.019 (Vernon
Pamphlet 1992), until the Commission
develops specific standards for the classifi-
cation of this waste and assurcs adcquate
disposal capacity,

(7) 1f 8 nonhazardous industrial
solid waste is generated as a result of
commercial production of a "new chemical
substance™ as dcfined by the federal
Toxic Substances Control Act, IS USC.A.
Section 2602(9), the generator shall notify

the Commission prior (0 the processing
or disposal of the waste and shall submit
documentation requested  under  Section

335.513(b) and (c) of this title (relating
to Documentation Required) for Commission

review.,  The waste shall be managed as
@ Class 1 waste, unless the generator
can provide appropriate analytical data

and/or process knowledge which demon-
Stratcs that the waste js Class 2 or Class
3, and the Commission concurs. If the
gcnerator has not rececived concurrence
from. the Commission within 120 days
from the date of the request for review,
the generator may manage the waste
according to the requested classification,
but not prior to giving 10 working days
written notice to the Commission.,

(8) Al nonhazardous industrial
s0lid  waste generated outside the state
of Texas and transported into or through
Texas for processing, storage, or disposal
shall be classified ag:

(A) Class 1; or,
(B}  May be classified as
i Class 2 or Cizss 3 waste i

(i) the material
satisfiec the Class 2 or Class 3 criterig
£ A~ ined in Scction | 335.506, Seetion

007890
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335.507 or Section 335.508 (relating  ta
Class 2 Waste Dctecrmination and Class 3
Waste Determination); and

(ii) a request for
Class 2 or Class 3 waste determination

is submitted to the Commission accompanied .

by all supporting analytical data, Waste
generated out-of-state may be assigned a
Class 2 or Class 3 classification only
after approval by the Commission,

Sectlon 335.509. Waste Analysis.

(a)  Generators who use analytical
mcthods to classify their waste must use
methods described in *Test Methods for
the Evaluation of Solid Waste, Physical/
Chemical  Methods,” - SW-846,  *Methods
for Chemical Analysis of Water and Wastes,"
EPA-600, “Standard Methods for the
Examination of Water and Wastewater,”
or  American Seciety [lor Testing and
Materials (ASTM) Standard Methods, or
may rcquest in writing that the Commission
review and approve an alterpate method.
The gencrator must also choose represen-
tative sample(s) of their waste, as described
in Chapter 9 of SW-8486.

must validate the alternate metijod by
demonstrating that the method js equal
to or superior in accuracy, precision,
and sensitivity to the corresponding SW-
B46, EPA-600, Standard Method or ASTM
method.

(b) The generator proposing an
alternate  method  shall provide the
Commission with the following information:

(1) & full description of the
proposed method including all ¢tquipment
used;

(2) a description of the types
of wastes and waste matrices analyzed;

(3) comparative results of the
proposed method and the corresponding
SW-846 method;

(4) a2 complete assessment of
any factors which mazy interfere with
\he method: and

(3) & description of the Quality

Contro'  proceduvres necessary  to - epsure
whe s uitiview, accuracy, and precisior
8 Liss” method,

<
%]
-

CRIL Ing, 1503
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A generator
who proposes to use an alternate method -
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(¢) VUpon rcquest of the exccutive

- dircctor, gencrator shall provide additiona]

information as nccessary to  cnable (he
executive directar to ndequately review
the alternate methods proposed by the
gencrator. :

Section 335.510. Sampling Documentation,

(a)  Gencrators who use analytical
data to classify their Class 2 or Class 3
wastes pursuant to Scction 335509 of
this title (relating to Waste Analysis)
must maintain documentation of their
sampling procedures.

(b) The sampling documentation
must, at 8 minimum, include the following:

) Dates samples were
collected;

(2) A decscription of the site
or unit from which the sample is taken
and sampling location(s) at the site unit;

3) Mecthods and equipment
utilized: and

(4) Description  of  sample
handling techniques, including containcriza-
tion, preservation, and chain of custody.

(c) Generators shall document all
the information listed in Subsection (b)
of this section, and retain copies on-site
for a2 minimum of five years after waste
s no longer generated or upon site closure,
pursuant to Section 335513 of this title
(relating to Documentation Required).

(d) Generators who have existing
sampling documentation, which includes
the information listed in Subsection (b)
of this section, do not need to prepare
any new documentation specifically for
this section.

Section 335.511. Use of Process Knowledge.

(a) Generators may usc their cxisting
knowledge about the process to classify
or assist in classifying a waste as Hazar-
dous, Class |, Class 2 or Class 3. Process
knowledge must be documented and main-
tained on site pursuant to Secction 335.513
of this title (relating to Documentation
Required). Material Safety Data Sheets,
manufacturers’' literature, and othzr docu-

_mentations generated in conjunction’ with

& perticular preeess may be used to. classi’y
& waste provided that the literature pro-
suffic.sat  information ahour

vides



[S/SFE ¥ S W S

ch AT UT s lLrUL M v LYY,

RULES

the Class 1 criteria
335.505 of this title
Waste Determination).
A gencrator must bc able to demonstrate
requisite knowledge of his or her process
by satisfying all of the following:

waste and addresscs
set forth in Section
(relating to Class 1

(1) The gencrator must ‘have
a full description of the process, including
e list of chemical constituents that enter
the process. Constituents listed in
Appendix | of this subchapter must be
addressed in this description;

(2)  The generator must have
a full description of the waste, including
a list of chemical constituents likely 1o
be in the waste. This list should be
based on Paragraph (1) of this subscction;

(3) The generator may dcvelop
a subsct of Appendix 1 constituents by
which to cvaluate the waste utilizing the
information from Paragraphs (1) and (2)
of this subsection; and

(4) Documentation of the
waste classification must be maintained,

and provided to the Commission if required,’

pursuant 1o Section 335513 of this title
(relating to Documentation Required).

(3) If a total anzlysis of the consti-
uents the generatar chooses to  evaluate
demonstrates that individual analytes are
not present in the waste, or that they
arc present but at such low concentrations
that the appropriate Maximum Leachable
Concentrations  could not possibly  be
exceeded, the TCLP extraction procedurc
discussed in Section 335.505(1) of this
title (relating to Class 1 Waste Determi-
nation) nced not be run. If an analysis
of any one of the liguid fractions of the
TCLP extract indicates that a regulated
constituent Is present at such high concen-
trations that, even after accounting for
dilution from the other fractions of the
extract, the concentration would he tqual
to or greater than the Maximum Leachable
Concentration for that constituent, then
the weste is Class 1, and it
Necessary to analyze the remaining frac-
tions of the extracr,

Section 335.512. Execulive Director Hevisw,

(&) The cxrewtive direet .-
review: the generator® -:\.{'axtsi'f ALy

is not .

mer

OLAY. = ULT(UOT. . . AN ACUUWLILCD# LU/ 1D
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any wastc 10 dctermine

it it js appro-

priately classified. Il - the executive
director determines that 2  waste has
been classified incorrecily according to

the standards set forth jp this subchapter,
or if the exceutive director determines
that extenuating circumstances that may
resvlt in threat of harm to human health
or the cnvironment warrant an upgrading
of the classification, the executive director

may reclassifly the waste to the more
stringently regulated classification, The
cxecutive  director  shall provide the
gencrator with  written notice of hijs

determination and reclassification.
(b) A pcrson who believes that the

Commission  staff  has inappmprinxcly
classified a waste pursuant to this sec-
tion may appeal that decision. Such

appeal must be filed within 30 days of
the date of the reccipt of the exccutive
director's  determination, The person
shall file an appeal directly with the
executive director recquesting a review of
the waste classification. If the person
is not satisfied with the decision of the
exccutive director on  the appeal, the
person may request an evidentiary hearing
to determine the aporopriateness of the
classification by filing a request for hearing
with the Commission.

Section 335.513. Documecntation Required,
(a) Documentation on each waste
Strcam is rcquired to be majintained by
the generator in  accordance with the
requirements  of this subckapter and in
accordance with Section 3359 of this
title (relating 10 Recordkeeping and Annual

Reporting Procedures Applicable to
Generators).
(b) The following documentation

Shall be submitted by the generator to
the Commission prior to waste shipment
or disposal and not later than 90 days
of initial waste generation:

(1) Description of waste;

(2) Pate  of inirial
gereration;

(3) Description of process that
generated the waste: ' '

(4} Hazardous waste determina-
tion; > !

wast:

CAREC, Incduwn ‘ '
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(5) All anmalytical data and/or
process knowledge allowed under Section
335.511 of this title (rclating to Use of
Process Knowledge) uscd to characterize
Class 3 wastes, including Quality Control
data; and :
6) Waste
determination.

(¢} The following documentation shall
, be maintained by the gencrator on site
immediately upon wsste generation and
for a minimum of five ycars after the
waste is no longer generated or stored
or until site closure:

{(n All information required
under Subsection (b) of this section;

(2) AN analytical data and/or
process knowledge allowed under Section
335.511 of this title (relating to Usc of
Process Knowledge) used to characterize
Hazardous, Class 2 and Class 3 wastes,
including Quality Control data.

{d) The executive director may
recquest that a gencrator . submit all docu-
mentation Jisted ip Subsections (b) and

classification

(c) of this section for auditing the classifi-

cation assigned. Documentation requested
under this section shall be submitted
within ten {10) working days of reccipt
of the request.

(¢) Any changes to the information
required in Scctions (b) and (c) of this
subsection shall be maintained or submitted
according to the timing requiremenis of
this scetion.

Section 335.514. Variance f{rom Waste
Classification Provisions.
(a) The executive director may

determine on a case-by-case basis the
merits of the following types of variances:

(1) Compliance with timing
requirements under Section 335502 of
this title (relating to Conversion to New
Waste  Notification and  Classification
System);

(2) Appropriateness of a parti-
cular waste classification
application of the classification criteria;
an

{3) QOther matiers r1cquiring
LPE A atfention b ihe Co)m_mivssion.‘,

resuiting from-

RULES

(t) Factors to be considered in
determining whether a  variance should
be granted include, but are not limited to,
circumstances which are rcasonably
unforesecable and beyand the reasonable
control of the generator, or the use of
alternating classification criteria or proce-
dures which meect or exceed the require-
ments and intent of these rules. The
burden of justifying the need for a variance

is on the requestor, and the requestor
must submit information sufficient to
clearly indicate the issues involved, the

reason{s) for the request, and both positive
and negative impacts that may resul
from the granting of the variance. Prior
approval for the variance must be obtained
before any change is authorized.

(c) A person who fecls that the
executive director has inappropriately
denicd a request for variance may sppea)
that dccision. The persan shall file an
apperl dircetly with the cxccutive dircetor
requesting 2 review of the variance. If
the person is not satisfied with the decision
of the execulive director he or she may
request an cvidentiary hearing to determine
the appropriateness of the variance, by
filing a request for hearing with the
chief hearings examiner of the Texas
Water Commission.

Section 335.515. Enforcement.

(a) It is a viaolation of Commission
rules if a waste is not properly classified
according to the provisions of this
subchapter.

(b) Where wviolations of this sub-

chapter occur, the executive director
may initiate formal enforcemcnt action
and may seek administrative penalties

and order corrective actions, as prescribed
under Chapter 337 of this 1itle (relating

to Enforcement), or pursue any other
remedy available at law.

(¢c) When establishing corrective
actions and penalty amounts involving

violations of this subchapter, the executive
divector should consider circumstances
which mitigate the maure ¢r extent of
the violations in accordance with appiicahir
Tses anG Stitues : ‘
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Constituents of Concern and
Their Maximum Leachable Concentrations.

Values are based on information contained
Vol. 55 / Friday, July 27, 1990; Vol.

56 / June 7,

in Federal Registers
1991; and

Integrated Risk Information Systems, Environmental Protection
Agency, and 40 CFR 264 Appendiy 9.
Concentration

Compound CES No. (mg/1)
Acetone’ 67-64-1 400
Acetonitrile 75-05-8 20
Acetophenone 06~86-2 400
Acrylamide 75-06-1 0.c8
Acrylonitrile 107-13-1 0.6
Aniline €2~-23-3 60
Antimony 7440=-36-0 1
Lrsenic 7440-38-2 1.8
Barium 7440-39-32 100.0
Benzene 71-43~-2 0.50
Benzidine 892-87-5 o.ooz'
Beryllium 7440-41-7 0.08
Bis(2-chlorcethyl)ether 111-44-24 0.3
Bis(2~ethylhexv1) 117-83-7 30

phthalzte - - -
Brcmodich;r:omctha:s ;5~/7 4 o.i‘ <“\\‘

€3
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Bromomethane
Butylbenzyl phthalate
Cadmiun

Carbon disulfide
Carbon tetrachlorxide
Chlordane
Chlorobenzene
Chloroform
2-Chlorophenocl
Chromiun

m—-Cresol

o-Cresol

p-Cresol

Cyanide

DoD

DDE

DDT

Dibutyl phthalzate
l1,4-Dichlorobenzene
3,3-Dichlorobenzidine
1,2~Dich1§roathane
Dichlorodifliucromethane
1,1-Dichlorcethylene
1,3-Dichloropropene

2.4-Dichlorophenol

74-83-9
BES-68~7
7440-43-9
75-15-0
56-23~5
57-74~-9
108-90-7
€7-66-3
05~57-8
7440~47-3
108-38-14
95~48-7
106-44-5
57-12-5
72-54—§
72-55-9
50-29-3
B4-74-2

10€-46-7

§1-94-1

107-06-2
75-71-8
75-35«4

542-75-4%

1-14-84 F1Z:380M 5 ENV. SERY. - 0C-708~ ~ AWD TECHNOLOGIES:#13/15
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200.0%*
200.0x
200. 0%

70



§tNl BY: 1-14-94 $12:36P¥ ; ENV. SERY. - 0C'708*""AWD'folﬂ«jii%y%§;§&§?§?3

RULES TEXAS WATER COMMISSION (01/93) 335.153

®

2,4-Dichlorophenoxy-
acetic acid (2,4-D)

Dieldrin

Diethyl phthalate

Dimethoate

m—-Dinitrobenzene

2,4-Dinitrophenocl

2,4 -Dinitrotoluene
(andé 2,6-, mixture)

1,4~-Dioxane

Dioxins (Poly chlorinated dibenzo-p-dioxins)

2,3,7,8=-TCDD

1,2,3,7,8-PeCDD

o e e _
Ly 3 E
N

94-75-7

60-57-1
84-66-2
60-51f5
99-65-0

51-28=-5

602-01-7

123~81-1

1746-01-6

40221-76~4

1,2,3,4,7,8-ExCDD 57653-85-7
1,2,3,6,7,5-ExCDD 34465-46-8
1,2,3,7,8,8~-Ex0CDD
Diphenylamine 122-39-4
1,2-Diphenylhydrezine 122-66-7
Disulfoton 298~04-4
Endosulfan 958-98-8
Endrin '72-20-8
Epichlorohydrin 106~69-8
| Ethylbenzene 100-41-4
thylene dibropide 106=93-4
marans {(FPolyrhlor -t ~hue fnfuns)

10.0

3000

70

0.005
0.010
0.050
0.05¢0
0.050

S0

40
400

6.004

0. 050
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February 17, 1994 The Dow (;Jh:r;wilcaar,'}lcoompany

Mr. Clif B. Warren, P.E.
HTRW Cost Plus Contract

Resident Office

U.S. Army Corps of Engineers

Tulsa District

1645 S. 101st East Avenue
Tulsa, Oklahoma 74128

Reference:

Subject:

Contract No. DACA56-93-D-0016

Interim Remedial Action - Phase I

Burning Ground 3 and Unlined Evaporation Pond LHAAP 18 and 24
Longhorn Army Ammunition Plant, Karnack, Texas

Physical, Surveying and other Field Data
Delivery Order No. 0002, Mod. No. 000202

Dear Mr. Warren:

Per our discussion during the project meeting in Tulsa on February 16, 1994, Iam enclosing
a copy of the following data which had been previously submitted in stages:

Drilling Logs for the extraction well and four monitoring wells;

Well completion forms;

State of Texas Well Reports, prepared and submitted by the driller;
Drilling Logs for the soil borings;

Survey data for the wells and soil borings;

Field parameters collected during well purging and sampling activities;
Calculated well volumes and purging data;

Slug test data and evaluation reports for the four monitoring wells;
Geotechnical test results; and

Test Pit logs; these test pits were excavated for collection of treatability samples.

AWD Technologies, Inc.

~m

12004 Omeagz Drive  Sults 200 Rockvins Narviand 20820 Teiepnon: ITULAENLAD P BIT Gl Elw
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ABO-94-LHAAP-0033

February 17, 1994

Page 2

Mr. Ciif B. Warren, P.E.

A site plan showing the locations of the extraction well, monitoring wells, soil borings, and test

pits is also included with this package.

Do not hesitate to contact me if you have any questions or require additional information.

Sincerely,

M SR v‘\ l,\
mine Bou Onk, P.E.

Project Manager

enclosure

cc: Wendy Lanier: USACE, Tulsa, District (3 copies of package)

BT Tecrnnpipnizi dns
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007910

_FIELD WELL COMPLETION FORM

e LHmaay (\BE W

108 e 23“ ~MANAGER: A . TO‘J OMK '
S3°°°) MAarTmLLk [P

::==‘ ~ . onw(:" q!q’
ORILLING (.C.x /Au.‘ MC‘-

COMPANY
CQUIPMERT DRILLER:
: x(;2’_5__‘21 INCH HOLLOW STEM AUGER | LobeN

'h
g st

@] INCH ROTARY WASH oarLio. 3 ARS.
< TOP OF CASING AT l- @COCKING STEEL COVER
2__' FEET ABOVE AT
R INCH DIAMETER
—— _i“‘_mcu DIAMETER oW CASING
8OREHOLE O xr to teet
L0038 e €— _____ INCH DIAMETER
l INCH DIAMETER BOREHWOLE
— 1O fest
BLANK CASING @
0 |1S.5 GENTONITE CEMENT
e feee SEAL OR
-~ BENTONITE.CCMENT {J 8 SACK CEMENTSAND
SEAL OR SEAL . ..
40 8.SACK CEMENT-SAND NOT TO SCALE 10— leet
SEAL
. 0 0. feet

BENTONITE PELLET
SEAL

l‘;ﬁ_ *0 _12_ feet
"5_9.\% 1le-40

CITTIIXT

p— SAND PACK

—_ l!__to feet

S “ ;:%;T':Dc" O'QAT‘;I?' Aomnomu:monv:lnwm -

— nene SCREEN U x4 X le

= 15.8 36.5 ... : T Dab
- _ﬁ_. INCH DIAME TER

u/ hﬁn\b
Pas T

BLANK SILT TRAP

3?;5_!033.'_5ln!

BOTTOM WELL CAP

3.__'.51;0\
< HOLE CLEANED ouT 10

foer -

A

¢ §OTYOM OF BOREHOLE
NOT TO SCALE A_ feet

AWD

TECHNOLOGIES




007911

FIELD WELL COMPLETION FORM

FZ-3 J .
nAME J_ongL—\on-M AT |82y
PROIECTY
Loul...gm Za?q MANAGER: A. ‘BD\J DA}L
LOCGEKD fTOITRD
av: }NM [ B &I
wELlL ODATK:
nASe Ausd - plin]as
O/ILLING
COMPARY: (CX /A’LLJ/]’D 4
TQUIPMENT: YL ORILLEN;
z’_é_/L INCH HOLLOW STEM AUGER i pace
O INCH ROTARY WASH oarLeo
D CHRISTY 80X
< TOP OF CASING AT A 3 LOCKING STEEL COVER
2-3 FEET ABOVE AT
) £ INCH DIAMETER
BELOW GROUND LEVEL —  1[° sTeELconoucTOR
6—— _| 0 _INCH DIAMETER CASING
S8OREHOLE 4 ‘ ‘o feet
—D 02T ten 3 e INCH DIAMETER
Y incHDrameTeR BOREHOLE

BLANK CASING

0 10 5 tenr
~1—3) BENTONITE-CCMENT
SEAL OR
+——{] B SACK CEMENT.SAND
SEAL
'o_l__ feer
£ GENTONITE PELLET
E‘:?.N SEAL
:'..23 .,,L__ 0 feer
o€ i
S P A & mUweE -y
SAND PACK

1o feet

:'l tNCH DIAME TER
SLOTTED:_0.0 (0"

nehs SCREEN

_i 'n_?i.f-.u
H INCH DIAMETER

BLANK SILT TRAP

..25!0..23_1«!

BOTTOM WELL CAP
—t=l_feet

LT

< HOLC CLEANED OUT TO

_23_ foey

B80T TOM OF BOREHOLE
feet

NOT TO SCALE

to feet

{7 BENTONITE CEMENT
SEAL OR

—{1 8 SACK CEMENT SAND

SEAL .

1o

NOT TO SCALE

feet

ZO/‘-{o

ADDITIONAL INFORMATION:
Seul SW@\.I.S (o lagcted
wel, 37 x 24" Selb
S?oo:\ SAM'\?MS

AWD

TECHNOLOGIES




007912

FIELD WELL COMPLETION FORM

Jos

NAME: [_ ONG Ho!?.d AA?

18- 24

usen 2339 Woidsie AL Bov Ok
52590 DM ik
weLl

MAMI: Awb"l

OATL:

Hllol]_‘l3

ORtLLING

B (T [ Al iavcs

EQUIPMENT: )/’ " DRILLEA:
[2(_4__‘1_ INCH HOLLOW STEM AUGER | \" | ~h4p

o

INCH ROTARY WASH

Sﬁ."&'m.- , |/7-

Awd -2

TOP OF CASING AT
2_‘£FEET ABOVE AT
BELOW GROUND LEVEL

le—— {0 iNCH DIAMETER
BOREHOLE

D 0. 28 (e
< Y4 INCHDIAMETER

BLANK CASING

__Q |o__£_'n|
& BENTONITE-COMENT

o+—{] 8 SACK CEMENT.-SAND
SEAL

A wo_ 2 teer

3 GENTONITE PELLET
po2g SEAL
0 3 feet

b.;?.: 7-
Colorade Silica 20/do

r---nal (muweecw
SAN PA&K
._3_|o_£ feer

< H INCH DIAME TER

stotten:_D.oi1p!!
nehe SCREEN

.i_'n_Ls-inﬁ

< q INCH DIAME TER

.

I

BLANK SILY TRAP

.L’f'_w_l.:_‘.:m

BOTTOM WELL CAP
feer

A

< HOLEC CLEANED OUT TO
feet

-

<—— BOTTOM OF BOREHOLE
NOT TO SCALE 28 e

SEAL OR — 1

O CHRISTY 80X

NOT TO SCALE

m.ocxmc STEEL COVER

INCH DIAMETER
STEEL CONDUCTOR

CASING
to feet
— INCH DIAMETER
BOREHOLE

fest

— 10

—{J BENTONITE CEMENT
SEAL OR

{3 8 SACK CEMENTSAND
SEAL .

to

feer

ADDITIONAL INFORMATION: __S;:u.l.

¢

_fmlnkl S Co PL‘.L‘:-LOX

wh 3 x oyt

AWD

TECHNOLOGIES
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o
I}
40
1IN
Qo

FIELD WELL COMPLETION FORM

amc Losennes  AAP 1824

usen 2379 USRS A Do Ouk

sV DM s e

Tisk Aud-2 T LE

Eour AT, T [Aliancs

gautrmEnT: (2(_6_3_/3_' INCH HOLLOW STEM AUGER ""'"":_L [ 2den
@] INCH ROTARY WASH oartleo:

A -3

O CHRISTY 80X
chxmc STEEL COVER
INCH DIAMETER
STEEL CONDUCTOR

le—— | D NCH DIAMETER CASING
BOREHOLE

D .0 35
032 ten 3 e INCH DIAMETER
Y incHDIamMETER BOREHOLE

TOP OF CASING AT

2. T FeeT ABOVE AT
BELOW GROUND LEVEL

i
>

—

|

|

L

to feet

fest

a— O
BLANK CASING
NIT
D 1o 13 tenr O gg::oon ECEMENT
-——% BENTONITE.COMENT \ O v CEMENT SAND
SEAL OR

v4——{] B SACK CEMENT.SAND NOT TO SCALE
SEAL

Y2 'o.ﬂ_ feer

CENTONITE PELLET
SEAL

Eﬁ _-ﬂ._'o_u._.'eu
—tr— --'-l-l. TR 20/"0

SAND PACK

_Ll_lo.a_s:_l!n
- H tMCH DIAMETER

" ADDITIONAL INFORMATION:
SLOTTED ¢ ]Z.OID

. nen- SCREEN CSoil - Senmples Collected
J.é_'ﬂ_i3_"'.n ' '

Wil 3" % 24"
< M incw orameTer

) 1 S
BLANK SILT TRAP __ﬁu*_l'm

.2}__.!0_3_._&"

to feet

LT

BOTTOM WELL CAP

feet

A

HOLE CLEANED OUT TO
35

{aet

i

e—— BOTTOM OF BOREHOLE
NOT TO SCALE 3T teer

AWD

TECHNOLOGIES
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. it

FIELD WELL COMPLETION FORM

Y ) !

S | pinenn AP 137104

e, 23714 Wiwacem B Bosdmk

LOGGED [§-70 4 §-]

ev: k:b‘ .Y

weLL DATKL:

NAME: Am)b‘q ||ll3153

omILLING

ComMPANY: (1 / ALl ANCS

EQUIFMENT: N E h INCH HOLLOW STEM AUGER on-u.un:j. Bﬁﬂ&
O INCH ROTARY WASH iy |'/2

Aw‘b—t{

D CHRISTY 80X

gLocme STEEL COVER
3.5 FEET ABOVE AT

TOP OF CASING AT A
BELOW GROUND LEVEL

INCH DIAMETER

STEEL CONDUZTOR
€ |5 INCH DIAMETER CASING
BOREHOLE

D w0 35 '
*° o "( t— INCH DIAMETER
< ._"i_ INCH DIAMETER BOREHOLE

to

to feet

fest

BLANK CASING
O w0 d? teee —{J BENTONITE CEMENT

SEAL OR
_ﬁsgmamre-cwem Y {08 SACK CEMENTSAND
SEAL OR SEAL

v—+—] B SACK CEMENT.SAND NOT TO SCALE
SEAL

.._Q. ‘o._ﬁ_ feet

CENTONITE PELLET
SEAL

'o ” feet

olecedo Silica 2,,/%

SAND PACK

_U_to .. feet
’:1 tNCH DIAME TER
N LY ADDITIONAL INFORMATION:
SLOTTED ¢ h.QLa A
"""SCREEg"‘ Seil SW‘GLLS

_&.'o feet
< ._“.!_ INCH OIAMETER Lobascbed. U\‘u'\

3 k2w Shelby Tobes
BLQNK SILT TRAP \

!

to_____ _feer

9

1k

LHETET

feer

L(—-—— BOTTOM WELL CAP
_-3_5:. teet

< HOLE CLEANED QUT TO

j.i'm

-t BOTYOM OF BOREHOLE
NOT TO SCALE _ﬁ feer

AWD

TECHNOLOGIES




1

Send original 200y by certified mall 10: Texas Water Commission, P.O.

Box 13087, Austin, Texas T8711

GQLMM .

State of Texas

Texas Water Well Driliers Board

ATTENTION OWNER: Confdensalty P.O. Box 13087
Priviege Notos on Reverse Side - WELL REPORT Bi#l Austin, Texas 78711
WNER TONGITRN ARMY AMMINITION PLANT ADORESS KARNACK TEXAS
(Name) (Street or RFD) (Chy) (Swmie)  (Zp)
2 LOCATO g
County . 15 mieein ___ N drecton kom __ MARSHAT], TEXAS
(NE, SW, etz .- T (Town)

) LEGAL DESCRIPTION:
Section No. Biock No. Township
Distance and direction from two inwrsecting section or survey lnes

-

Dnlormudcomphulhobwmmmmmmmdmmthmmormwlmahmxmmmwnwlmmm
Quaner- or Hatl-Scale Texas County General Highway Mep and atiach the map 1 this form.
- "

Abstract No.

4

Survey Name

é SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check):
New Wei! O Deepening

O Reconatnoning O Plugging Dimigason (I Test Well

DODbomessc DOindustial [ Monior

O public Supply
O rjecton [ De-Warerng

B) DRILLING METHOD (Check): O Dven
O Mud Rowry [0 AlrHammes [0 Jetied [0 Bored
O arfomy [ CaeTool [ Otmer _HA

6) WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Driliing: Dia (in) | From(n) To (1) (0 Open Hole O Sraigh wall D Underrearmed
smned 17D 4 BIZLTE Surlace 377 B Gravel Packed [ Other
Competed 12 1993 I Gravel Packed give Imervay . . . from __3/ no_13' s
From(f)  To(n) Description and color of formation malertal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
0'-5 REDISH (RANGE SI CLAY o | 1% | Seel. Pastc. et Serino () Casing
57237 BRON AND (RAY STH (in) | Used | Screen Mig., i commerdial From To Screen
237-28" BRON AND CGRAY FINE SAND [ v | STAINLESS STHL (BK) 37" 35! SMP
RT-A)T BRON AND RAY CLAY 6" NAJ | STAINESS STEEL () 35 15 010 s
RAY V/ FINE SAND 6" NBJ | STAINLESS STERL (BX) 15 +2 1/2' | SFH 40

) CEMENTING DATA [Ruie 287.44(1)]
Cemented from 11

Meothod used _MOIND PLMP STRNY

f No.ofSacksUsed 2

ft. No.o! Sacks Used

Lo
Lo

N no

Was a chemical analysls made? le..

(Use reverse side lf necessary)

13) TYPE PUMP: 1 e Cemenied by JIIN LODIN
D Tuine 0 Jdet O submersible 3 cytinder
O omer 10) SURFACE COMPLETION
Dopth I purmp bowis, cylinder. foL. o, 1 Specified Surtace Siab Installed  [Rute 287.44{2)(A)]

Specified Sieel Sleeve Instalied  [Rule 287.44(3)(A)]

14) WELL TESTS: N l @ [0 Pitess Adapier Used [Rule 287.44{3)B)]
TypeTest [ Pump O Baler O Jetted [3J Estmated O3 Approved Alemative Procedure Used  [Rule 287.71]
Yield: opm with 1. drawdown aher trs.

11) WATER LEVEL:

15) WATER QUALITY: NG Smicievel _23 ____ fbeiowlndsutace  Dme 1171003
Did you knowingly penetrale any strata which contained undesirable Anesian fow gpm. Date
consttuents?

Kives [DNo  Iyes, submit "REPORT OF UNDESIRABLE WATER® 12) PACKERS: Type Depth
Type of water? Depth of straz BNINLE PrilELS 153" to 11

| hereby certity thal this wetl was driiled by me {or under my supervision) and that each and ali of the statements hereln are true 1 the best of my knowledge and beie!. | undenstand
that faiiure 10 compiete hems 1 thru 15 wiil result in the log(s) being retuned for compietion and resubmitil. :

company Name _ OCL/ALLIANCE ENVIRONMENTAL WELL DRILLER'S LICENSE NO. T 3213 I
(Type o pring)
o 2032 KARRAH HUSTON TEXAS 709
7;” / (Sreet or RFD) o (Chy) (State) (Zip)
(Signed) V(e (8igned)
(,,J (Ucensed Well Drilier) (Regisiered Driker Trainee)
Piease attach electric log, chemical analysis, and other pertinent informadon, If svakable. For TWC use ondy: Wetl No. Located on map

TWC-0185 (Rev. 05-18-90)

TEXAS WATER COMMISSION COPY
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007916

State of Texas

REPORT OF
UNDESIRABLE WATER

L To be completed by well driller. (Type or Print)
1. Waell Driller: Jom D. Ioden Jr.
Conpany Nam: (I:I Al.]jm

{Street or RFD) (Chy) - (Stats)
2. Landowner or Person Having Wall Drilleq; _Longhom Amy Amunmm Plant
Address: Kamach Texas
{Street or RFD) (City) (State)
3.  Location of Well: County Harrison Labor
League Abstract No.
NW¢ NE*, SW*, SE*, of Section Block
Survey <
1 miles In East direction,
(NE. SW, etc)
trom _ Kamach
(Town)

4. Reason why Report of Undesirable Water was submitted:
[J Naturally-occurring, poor-quality groundwater encountersd;
[:] Hydrocarbon contamination encountered (includes gasoline, diesel, etc.,);
[X] Hazardous material/hazardous waste cantamination encountered;
[ other; describe

5. Date Well Drilled: 1533 Type Weli: Extraction Well B# 1

6. Hasa Waell Report form relating to this well been forwarded to the Texas Water Commission?
Yes — X No— Date o j—?

7. ldohereby certify that in drilling, deepening, or otherwise altering the above described well, watar lnjun’bus
to vegetation, to land, orto fresh water has been encountered and the landowner or person having the well
drilled has been informed that such well must be completed or plugged in such a manner as to avoid injury

or poliution.
Da‘a: 11—23'93 { ! Lp O(J\ m
Reg. No. (Signed)

\/ . (Wett Driler)

ll.  To be completed by landowner or person having well drilled. '\” A

1. ldo hereby certify that | have been informed that the above described wegltencountered water injurious to
vegetation, to land or to fresh water and that the well &d or plugged in such a manner as
to avoid injury or poliution.

Date (Signed)

(Lanaowner or person having wed dalled)

Send Original Copy by Cartified Mail to the: TEXAS WATER COMMISSION, P.O. Box 13087, Austin, Texas 78711

WWD-015



007917

Send original copy by certified mall 10: Texss Water Commission, P.O. Box 13067, Austin, Texas TST11 Proase use black k.
ATTENTION OWNER: Canfidentialty State of Texas Toxes ‘":f;’, \::: 1::101:7«»- Board
Priviepe Notce on Reverse Side WELL REPORT Austin, Texas 78711

- AWD #1
{Narmne) (Steet ox AFD) (Cay) - (Szate) (Zip)
2) LOCATION OF WELL:
County . 2 mies In E drection from Karask
(NE, SW, o) {Town)

Ddlovnudwmpleuhwmummmmmmddncﬁmtunuohmmuuwylm.ummmbm-\dwnyMmmM
Cuaner- or Halt-Scale Texas County Geners! Highway Map and azach the mep 1 this form.
{0 LEQAL DESCRIPTION:

SectonNo. _______ BiockNo. . Towmshp _____________ AbsrsctNo. Survey Name
Distarce and directon from two INtersecting section or survey ines
2 SEE ATTACHED MAP
3) TYPE OF WORK (Check): &) PROPOSED USE (Check): §) DRILLING METHOD (Check): O Driven
CENew Well [ Deopening ODomestc [lindustial  [SMonor (3 Pubic Supply ] Mud Rotay [J AirHammer [J Jeted O Bored
[ Reconattoning [ Plugging Origaton  OTestwell [0 ijecton [ De-Watwring O Arrotary [ Cabie Too  [R Omer HGA
§) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Driiling: Dia. {in.) From (fL) To (n) [0 Open Hoie (O svaigh wa'i Ounderreamed
snmd_ML..w?é 12 Surtace L 97 [ Gravel Packed  [J Other
Completed —— 10 ¥ Gravel Packed give merval . . . from 27 Ko 2 r
From (fL) To(n) Description and cokor of formation materal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
0_10 T Lite Tn Silty Clay oo || Bz G
10 27 T=n Lite Tan Clay  Sad (in.) | Used Screen Mig., if commerdial From To Screen
- 4 | N | Steel 27 7 010
4 | N | Steel 7 0 40
- )
®) CEMENTING DATA [Rule 257 44(1)]
Comemmdtom 3 xwo_ O  n NoofSackaUsed —1
o fL Ne.of Sacks Used ‘
(Use reverse side If necessary) Motod uses __Dand mix
13) TYPE PUMP: Camemed by Gl
O Tudine O set O suwmersible [ Cytinder
O other 10) SURFACE COMPLETION
Depth 10 pump bowis, cytindar, JeL, eic.. r ] Specifed Surtace Siab Instalied  [Rule 287.44({2)A)]
[ Specified Stee! Sioeve Insmlied  [Rule 287.44({3}A)]
14) WELL TESTS: O Pisess Adapter Used [Rule 287.44(3)(B}]
Type Test O pump 3 Baier O setied O Estmaed [ Approved Alemative Procedure Used  [Rule 287.71)
Yield: gpmwith ___ Tt drawdownaher hrs.
11) WATER LEVEL:
15) WATER QUALITY: Saitc lovel 2 betow land surtace Daie
Did you knowingly penetram any staia which contained undesirable Armsian fow gom. Daxn
constituents?
Oves BN Wyes, submt "REPORT OF UNDESIRABLE WATER® 12 PACKERS: Bentarite Type Pellets Depn 5-3
Typeofwsser? ________ Deptholsrata
Was a chemical analysis made? [JYes [INo

‘MﬂwmmImMnldrlbdbym(umrmwmdm)mdtlio.ehmddldholamm&\nmnnbutdmywwbdbt.lmdmmnd
mulmncnmphnm1m1swlmzmums)mmumwmu.

coupany namg _ CL Alliance WELL DRILLER'S LCENSE NO. o102 IMJ
(Type o pring)

15289 Addison Rd. Dells x 17248

( (Sveet or RFD) (Chy) . (Swie) (Zp)
H (N
S (R TS (Bigned)

3 C/ (Ucensed Well Driler) (Regiswred Driller Trainee)

(Signed)

Plesse atach slectric iog, chemical analysis, and other pertinent informasion, I svaltabie. For TWC use only:  Wed No. Located on map

TWC-019¢ (Rev. 05-18-90)
TEYAS WATER COMMISSION CNPY
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s;rumqumudnuutmmmr.o.lutw,mnmm1 Plesse uve biack ink.
| ATTENTION OWNER: Contdendatyy State of Texas ' T W o Tagor™ Roard
wer Longhom Ammy Amuition Plant ADORESS Karback ‘ Ve
(Name) {Swreet or RFD) [T (Swe)  (Zp)
LOCATION OF WELL:
A Counyy _HEITISM \ 15 miee In NE directon from Marshall
- 7 (NE,SW, ex) (Town)

Driller must compiets the legal description below with distance and direction from two Insersecting section or survey ines, or he Must locate and identty the well on an official
Quanier- or Hall-Scale Texas County General Highway Map and sttach the map 1 this form.
{J LEGAL DESCRIPTION:
SecionNo. _______ Block No. Township ______________ AbstractNo. ____________ __ Survey Name
Distance anx direction from two intersecting section or survey lines
(X SEE ATTACHED MAP

TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Deven
New Well [JDeepening O Domeesc  Dinaustrial £ Morvor 0 pubiic Suppty 00 Mud Fotry [ Air Hammer (3 Jetma [J Bored
O Recondisoning [ Prugging Oirigeson  OTestwei [0 ijecion I De-Wamning O arRotry [ CableToo  [J Omer _ISA
6 WELLLOO: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Dae Driting: 11-10 93 Dia (in.) From (1) To (f) 0 Open Hole [ Staight Wail OUncereamed
Smried o 197 10 L/4 Surtace 24 K Gravel Packed [ Other :
Compieed — 19— ) ¥ Gravel Packed give lmervel . .. from 2" nw 3
From(r)  To(f) Description and color of formation materal - . 8 _ CASING, BLANK PIPE, AND WELL SCREEN DATA:
RGN it . e b ] New [ -

Brown and Orange Clayey Sil o | N mm::: Setting () Gc:::m
5'<18' Sard Lt.Gray Fire () |Used |  Screen Mig., if commercial From To Screen
18™-2B" Brwn ard Gray _Very Fire Clayey sard T[S | SEIMIESS steel Riser = 5277 | SO

4 | New| Stainless Steel Screen 20" o' 010
- % 4 | New| Stainless Steel Sup 20 25" Schid
— F

9) CEMENTING DATA [Rule 2857.44(1)]

wom__ 1 no 0 n mNoofsacksUsed 1/2
&J»Lm O no_32 1 NoofSacksUsed _' 1Y

(Use reverse side if necessary) v Method used _ SIfrace Four
13) TYPE PUMP: N/A Cemermd by _Jam 10den
O Turbine 0 Jet 0O submersible 3 cytinder —_ -
O Oter 10) SURFACE COMPLETION
Depth 1 purmp bowis, criinder, et ete — 1 Specified Surtace Siab Insialied  [Ruke 287.44(2KA)]
[ Specified Swel Sieevs instailed  [Rule 257.44(3KA)]
14) WELL TESTS: /A [ Pioess Adapter Used [FRulle 257.44(3XB)]
TypeTest [ Pump O eter ~ Deted 0 Estmasd O Approved Almmative Procsdure Used  [Rule 287.71]
Yiekt: gpm with ft. drawdown afwer hrs. -
11) WATER LEVEL: N /A
15) WATER QUALITY: . Smiclevel __________ R beiowlndsuface  Date
Did you knowingly penetrate any strata which contained undesirable Awsianfow __________ gom. Date
consituents? ] )
Fves [INo  Kyes, submit "REPORT OF UNDESIRABLE WATER® 12) PACKERS: Type Depth
Typsotwaer? _______________ Depthof strata Bentamite Peliets 3 tol'

Wes a chemicai analysis made? ([IYes [IiNo

horeby certify that this wel was drilled by me (or under my supervision) and that each and all of the stxtements hersin are true 10 the best of my knowiedge and bellef. | understand
wmumnm1m1smmxmmmqmmummm

~ompany nane G Alliance Bwiramental WELL DRILLER'S LIGENSE No. | 1% 3213 MV
(Type or print)
20 Karbach Houston x 77092
' Lj;:orm) (Chty) (State) (Zo)
(lJmmedelDM (Regiswered Driker 1rainee)
Fease attach slectric iog, chemical analysis, and other pertinent information, if avaliable, v For TWC use onty: Wel No. Located on mas

0199 (Rev. 05-18-90)
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State of Texas

REPORT OF
UNDESIRABLE WATER

(. To be completed by weli driller. (Type or Print)

1.

Well Driller: Jan D. ILoden Jr.

007919

Con'pany Name: T Alliance

Address: 2032 Karbach Houoston T
(Sreet or RFD) (Ciy) - (State)
Landowner or Person Having Well Drilled; ___Longharn Amy Atmnition Plant
Address: Karmach Tx
(Sreet or RFD) (City) (Staue)
Location of Well: County Harrison Labor
League Abstract No.
NW*, NE*, SW*, SE*, of Section Block
Survey
1 miles in _East direction.
M~ sw~ m)
from emech
(Town)

Reason why Report of Undesirable Water was submitted:
[J Naturalty-occurring, poor-quality groundwater encountered;
D Hydrocarbon contamination encountered (includes gasoline, diesel, etc.,);
] Hazardous materialhazardous waste contamination encountered;

[ other; describe

Date Well Drilled: __11-10-93 Type Well: Mnitor AD #2

Has a Well Report form relating to this well been forwarded to the Texas Water Commission?

Yes __2— No Date 'z Q/sﬁ\ 2

Ido hereby certify that in drilling, deepening, or otherwise altering the above described well, water Injurious
to vegetation, to land, orto fresh water has been encountered and the landowner or person having the well
drilled has been informed that such well must be completed or plugged in such a manner as to avoid Injury

or poliution.
Datea: 11—23’—93

Reg. No. {Signed)

A A\

{Wet Dritier)

Il Tobe completed by landowner or person having well drilled. |

1.

I'do hereby certify that I have been informed that the above described well encountered water injurious to
vegetation, to land or to fresh water and that the well must be completed or plugged in such a manner as

to avoid injury or poliution.

Date (Signed)

{Lancowner or pefson having wel dritied)

Send Ofiginal Copy by Certified Mail to the: TEXAS WATER COMMISSION, P.O. Box 13087, Austin, Texas 78711

WWD-015
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S«ﬁmapywmndlb: TuuMMPO Bax 13067, Austin, Texas 78711 Please use bisck ink.
ATTENTION OWNER: Considensafty State of Texas Texne "‘:'3".':35"2‘7" Board
Priviepe Notce on Reverse Side WELL REPORT AWD #3 Austin, Texss 78711

sen Longhom Amv Amunition Plant ADORESS Karmack Tx
(Name) (Street or RFD) (Cry) . (Swam)  (Zip)
2} LOCATIO :
P i auize ) ' 15 e N arocsonom _ MESHELL Tx
(NE, SW, o) : (Town)

Driler must compiets the o Sescription below with distance and direction from two inersecting section or survey nes, or he Must locate and identty the well on an offical
Quaner- or Hall-Scale Texas Courtty General Highway Map and attach the map 1 this form.

O LEGAL DESCRIFTION:

Section No. Block No. Township Abstract No. Survey Name
Distance and direction from two iNtersecting secion or survey lines
émxmummw
TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRHLING METHOD (Check): O Driven
New Well Ol Deepening O Domestic  [J industrial Em {3 Pubkc Supply O mud Rotry [ Air Hammer [ Jetisd [T Bored
O Recondtrioning [ Prugging Owrgason  OTestweli [ injecion  [JDe-Wamring O AirRomry O Cable Tooi  [J Omher HRA
€} WELLLOG: DIAMETER OF HOLE 7} BOREHOLE COMPLETION:
Date Driling: Pia.(in) | From () To(ft) 3 Cpen Hole 0 Straigre wadl [JUnderreamed
Starwd 1171 19 B[ TUL7H Surtace 37 [JGravei Packed  (J Other
Compiletsd __1_1._..11__. 19 2= 3 ¥ Gravel Packed give imerval . . . from 3! ol frt
From (i) To(f) Description and color of formation masedal - 8) ., CASING, BLANK PIPE, AND WELL SCREEN DATA:

'~5' Rrown & Orange Sil Clay : = ] New |.. Swel, Plastc, e Setting (ft) Gage
:), 5 T & Sll - Dia. | or Pert., Slotted, eiC.. Casting
ST-24T Bromn & ray Silty Clay to Clayey Silt (n) |Used |  Screen Mig., If commercial From To Screen
24'-357 Bowon Very Fire Sard Shigrhily Clayey g | N |Stainless 8K +3 137 [So.a0
- g | N IStain less BX Screen. | 13 33’ . Q10
. 1IN | Staintess BK Sump 33’ 35 Sch. MO

9 cammuam*rg mm%m 4
Cemened from Lo _ f. No.of Sacks Used
.- f. No. of Sacks Used
(Use reverse side if necessary) Method Used IvbvaanSlurrv

cememed by __Jom T0den

13) TYPE PUMP; NP :
0 Turbine 0 Jet 0 submersibie O cytinder — -
O Other 10) SURFACE COMPLETION
Depth 10 purmp bowis, Cylinder, jet, etc. r @sudms«xmsuu}qﬁba {Rule 257.44(2XA)]
B} Specified Swel Sieevp Instiied  [Ruie 287.44(3KA)]
14) WELL TESTS: N [ Pitess Adapter Used [Rule 257.44(3XB)}
TypeTest O Pump O] Baser O Jetnd D Estmesd [ Approved Anemative Procedure Used  [Rule 267.71)
Yiekt: opm with fl. drawdown afer hrs.
11) “WATER LEVEL:
15) WATER QUALITY: Static level ft. below land surtace Date
Did you knowingly penetrase anty strata which contained undesirabie Arnssian flow gpm. Dam
constitients? o
R Yee OINo  Ifyes, submit "REPORT OF UNDESIRABLE WATER 12) PACKERS: Type Depth
Type of wamer? Depth of straa Pentanite Pelliets Iy

Was a chemical analysis made? [JYes [INo

mwﬁymmmlmddbdbymo(oruxbrmymm)U\dmmwdldrnlmawmmnubutdwlvmdoomdbdbl.lmdmtand
! taiure 1 compiets tems 1 thru 15 will result in the log(s) being returned for compistion and resubmitial.

oupany name OCT Alliance Bwiramental WELL DRILLER'S LICENSE NO. Tx 3213 N
(Type or pring)
¥ 2032 Karbach Hoastan Tx 77082
O (Sxm: or RFD) (Chy) (Sune) (Zo)
sgned) Ul"'* ™MD {Signed)
(Uoonud Well Driten) (Regiswered Driker Traines)
redse SIICH SleCiC i0g, chemical analysis, and other pertinent informaton, if avaleble. For TWC use only: Wel No. Located on map

4, 7TN00 fRaey NEotELLT
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State of Texas

REPORT OF
UNDESIRABLE WATER

L To be complated by wel! drilier. (Type or Print)

1.

Well Drilier; _Jam D. Ioden Jr.
Con'pany Nam: (I:I A]_]m

Address: 2032 Karbach Hoston Ix
(Steet or RFD) (City) . {State)
Landowner or Person Having Well Drilled: _Longon Amy Amunition Plant
Address: Karmach Tx
(Street or RFD) (Chty) (State)
Location of Well:  County _ HErrism Labor
League Abstract No.
NW¢, NE*, SW*, SE*, of Section Block
Survey
1 miles in __EBSt’ direction.
(NE. SW, etc)
from Karmack
(Town)

Reason why Report of Undesirable Water was submitted:
[ Naturally-occurring, poor-quality groundwater encountered;
D Hydrocarbon contamination encountered (includes gasoline, diesel, etc.,);
K] Hazardous material/hazardous waste contamination encountered:;
(3 other; describe

Date Wall Drilied: ____ 11711793 Type Weli: _ MITtOr A0 #3

Has a Well Report form relating to this well been forwarded to the Texas Water Commission?

Yes X No Date — (21543

I do hereby certify that in drilling, despening, or otherwise altering the above described well, water injurious
to vegetation, to land, or to fresh water has been encountered and the landowner or person having the well
drilled has been informed that such well must be completed or plugged in such a manner as to avoid injury

" or pollution.

Date: __11-23-93 /{ {YD
Reg. No. (Signed) 04" é’/(‘\

(/  WetDriten

Il To be completed by landowner or person having well drilied.

1.

I'do hereby certify that | have been informed that the above described well encountered water injurious 1o
vegetation, to land or to fresh completed or plugged in such a manner as
to avoid Injury or poliution.

Dats

(Landowner or person having weil orilled)

Send Original Copy by Certified Mail to the: TEXAS WATER COMMISSION, P.O. Box 13087, Austin, Texas 78711

WWD-0o15
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Send original copy by certfied mal! 1: Texas Water Commission, P.O. Box 13067, Austin, Texas TST11 Prease use u.a ink.
ATTENTION OWNER: Confidentiafty State of Texas Taxaa Waler Well Octiars Bourd
o Sice WELL REPORT AWD #4 Austin, Taxas 78711
wer _(haap ’ aponess _Hwv 43 Karazlk T

(Narme) (Street or RFD) (Cay) (Swmis)  (Zp)

2) LOCATION OF WELL:
conty _Harrism . 2 miet In E direction from Karaak
T SV, o) (o)

Oﬂl«a\udWhnbwmabummmmmmdmmmhmmuuwylm,orhomtbasmbnuryhovoﬂmmdﬂdﬂ
O.nrw-quLScnthmCantyGMqummlMtpmbmm

D LeaAL DESCRIPTION:
SectonNo. ________ Biock No. Township
Distance and direction from two inwersecting section or survey Hines
&8 BEE ATTACHED MAP

AbstrectNo. _________ Survey Name

3) TYPE OF WORK (Check): 4) PROPOSED USE (Chack): 8) DRILLING METHOD (Check): O Deven
K Rew Wetl D Deepening Doomessc  Oincusvidl (FMontor 0 pubic Supply O Mud Romry O AirHammer 3 Jetied 3 Bored
O Recondtioning [0 Prugging Dingaton  OTestwsil [ ijection I De-Watwdng O ArRowy [ CableTool (3 Omer _HSA

§) WELL Loq: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

Date Driliing: Dia. {in.) From (L) To(f) O Open Hole 3 sraigm wal O Uncerreamec

sanea IV 19 BT Surtace 35 Ol Gravel Packed (] Othar
Completed . 19.__ ¥ Gravel Packed give knerval . . .fom 30 tol3 n
From (L) To () Description and cokx of formation materisl 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
0 12 Tn Lite Tm Silty Clay b | o | Pt Sones.eic Sere @ Cosng
12 35 Tan Lite T=n Clay (n.) [Used | Screen Mig., if commercal From To Screen
4 N |Steel 35 15 010
4] N |Steel 15 40
- ,
9) CEMENTING DATA [Rule 257.44(1)]
Comemeatom 1l nw_O0  # NootSacksUsed 2
fo . No.of Sacks Used '
(Use reverse side If necessary) Method used tremmie
13) TYPE PUNP: Comened by I
O Yuine O Jet 3 submeralbie 03 crinder
O Oher 10) SURFACE COMPLETION
Depth 1 pump bowls, cylinder, jet.ere., & B} Specified Surtace Siab installed  {Rule 287.44{2)A)]
[ Specified Sisel Sleeve Instatied  [Rute 287.44(3)(A)]
14) WELL TESTS: [0 Pioess Adapter Used [Rule 287.44(3)B}]
TypeTest  [J Pump O Balier 3 Jetted I Estmated O Approved Alemative Procedure Used  [Ruke 287.71]
Yield: gpmwith R drawdownafter ________ hrs,
11) WATER LEVEL:
15) WATER QUALITY: Swmicievel _________ T beiow land surtace Date
Did you knowingly penetrate any stram which comained undesirable Amsianfow __________ gom Dam
constituents?
Oves [INc  Fyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: Bentonite Type Pellets Deph 13-11
Typeolwater? ______ Depthof stram

Was achemical analysismade? [Oyves 0O No

lhorobyoorwutmh\nuntdrﬂlodbym(ormdormymmdm)mmndnwdldhlmmwmmeNMtdedmmdbdbf tunderstand
that tallure 1D compiete ems 1 thru 15 will reeul! in the log(s) being retumed for COMPILYON aNd reeUbMItAI.

.

company NaME ___(CT Alliance WELL DRILLER'S LicENsE No, 102 DM
(Type or peinigy ) .
15280 Addison Rd. Dallas ib'e 17248
(Stree! or RFD) (Chy) (Swie) (Zp)
ALED o) wD -
(Signed) SERAIPE %aal = (Bigned)
~ (Uoensed Well Driiery & {Registersd Driber Trainee)

Please antach eiectric fog, chemical analysis, and other pertinent information, X evakabie. For TWC use only:  Wet No. Located on map

TWC-019% -18-
C019¢9 (Rev. 05-18-90) TEX AS WATER COMMISSION APV
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\\ ARkK-LA-TEX SURVEYING Co., INC.

P.O. Box 910 « 305 W. Rusk * Marshall, Texas 75671 » 903/338-9939 - FAS( 903/838-0601

MONITORING WELLS

AWD-1 X Coord.

Well 3,040,093.100
"x" in Slab

Casing

Cover

Natural Ground

AWD-2

wWwell 3,040,368.408
"x" in Slab

Casing

Cover

Natural Ground

AWD-3
Well 3,040,701.110
"x" in Slab ‘
Casing
Cover
Natural Ground

AWD-4

Well 3,040,599.684
"x" in Slab

Casing

Cover

Natural Ground

EW-1
well 3,040,957.225
"y" in Slab
Casing
Cover
Natural Ground

Y Coord.
380,601.687

380,860.421

380,636.144

381,381.438

380,867.664

January 25, 1994

Z Elev.

178
181

183.
186.
.91
183.

186

197.
200.
200.
197.

190.
193.
193.
190.

196.
198.
158.
185.

.48"
.06
181.
177.

03"
87"

88"
75"

42"

59"
13
13
04"

61"
56"
46"
13

34"
63"
61"
8o
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A\ ARrK-LA-TEX SURVEYING Co., INC.

BORING LOCATIONS

X Coord.
3,040,438.813

3,040,496.800
3,040,552.607
3,040,549.000
3,040,642.431
3,040,831.757
3,040,887.980

3,040,774.856

Y Coord.

380,407.
380,454.

380,496.

380,903

380,817.
380,935.
381,022.

381,143.

100

128

553

.967

805

212

389

619

P.O. Box 910 « 305 W. Rusk « Marshall, Texas 75671 « 903/938-9939 + FAX 903/338-0601

January 25, 1994

Z Elev.
181.

192.

192

193.

196.

202.

204.

205.

93!

32!

.50°

15!

04

76"

15!

46"
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TABLE X
FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING
MW-6
Volume pPH Conductivity | Temp. Comments
(Gallons) {mmhos) (°F)
18 5.63 1571 71 Clear purge water
20 Purging interrupted
for recharge
21 5.69 1662 70
23 5.72 1675 70 Purging interrupted
for recharge
30 5.74 1668 69 Purging completed
MwW=-7
9 7.21 1478 65 Purging interrupted
for recharge
18 7.08 1488 65 Purging interrupted
for recharge
e
22 6.99 1540 64 Purging completed
7.06 1515 65 Measurement while
sampling
[ _J
L J
MwW-8
18 : Purging interrupted
* for recharge
4‘ .
" 4.78 709 64
25 4.72 540 64 Purging completed
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TABLE X
FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND BAMPLING
MW-15
Volume pPH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
110 5.85 547 68
128 5.87 552 68
165 Purging completed
MW-16
17 5.57 582 63 Orange-brown silt
36 6.07 623 64
62 6.15 640 64
85 6.18 643 64
105 6.19 647 64 Purging completed
MW=-17
9 6.89 894 64
16 Purging interrupted
for recharge
17 6.86 930 64
18 6.85 934 63 Well bailed dry; pale
olive purge water
MW~-18
Time pH Conductivity | Temp. Comments
(11/21/93) (mmhos) (°F)
1500 Start purging
1515 6.48 | 491 70
1525 6.57 492 70
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LI,

TABLE X
FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING
MW-22
Volume pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
16 10.54 2480 70 Purging interrupted
for recharge
17 10.11 2550 69 Well pumped dry;
sample collected
MW-23
18 7.89 1508 69 Purging interrupted
for recharge; clear
purge water
20 6.44 1865 65
21 6.58 1735 65 Purging completed
102
12 5.51 098 64 Measured while
sampling
109
9 6.02 305 68
6.13 316 68
6.13 315 68
6.09 319 68
10 6.10 316 68 Purging completed
120
S 5.11 5500 72
10 5.05 5900 72
11 5.09 5970 72
12 5.07 5950 72 Purging completed
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TABLE X

FIELD PARAMETERS - LEAAP 18 & 24 WELL PURGING AND SAMPLING

123
Volume pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
3 Well bailed dry; very
silty
5 Well bailed dry:
recharge for sampling
124
3 Well bailed dry; very
silty
5.91 118 65 Measurement while
sampling
125
4 5.86 158 67
5 5.90 154 67 Pale orange-brown
purge water
7 5.94 151 66
10 5.89 151 67 Purging completed
126
2 5.95 5350 64
4 5.94 5230 65
6 5.96 4660 65
8 5.96 4700 65
10 5.93 4300 nm
16 5.92 4060 63
18 5.95 4480 66
20 5.93 4110 65
21 5.95 4180 66 Purging completed




o

TABLE

X

FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

Clo
Volune pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
183 6.70 1512 67
191 6.71 1507 67 Clear purge water
201 6.75 1516 67 Purging completed
MW-1
18 5.50 3730 70
24 5.60 3690 70
36 5.71 3740 70
55 5.68 3660 70 Purging completed
MW-2
18 Pumping interrupted
for recharge
24 Pumping interrupted
for recharge
33 5.94 2320 68
36 Purging completed
MW-3
24 5.53 1473 69
27 5.54 1542 69 Clear purge water
36 5.56 1629 69
38 5.57 1656 69
50 5.56 1673 69
57 5.61 1696 69
64 5.57 1706 69
73 5.57 1725 69 Clear purge water

007943
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FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND EAMPLING

TABLE X

MW-3 (cont.)

Volume PH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
82 5.55 1729 69 Clear purge water
88 Purging completed
MW-4
30 6.16 2600 67
6.05 2620
6.09 2570
45 6.10 2620 65
60 6.12 2590 65
74 6.11 2610 65 Purging completed;
clear purge water
MW-5
18 Purging interrupted
for recharge
22 4.82 1136 nm Purging interrupted
for recharge
27 4.78 1119 65
4.77 1123 71
4.78 1132 70
4,79 1140 72
4.80 1180 72
71 4.83 1137 72 Purging completed
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TABLE X
FIELD PARAMETERS -~ LHAAP 18 & 24 WELL PURGING AND SAMPLING
MW-9
Volume pPH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
15 5.63 126 64 Purging interrupted
for recharge
18 Purging completed
5.33 100 66 Measurement prior to
sampling
MW~-10
20 Purging interrupted
for recharge
27 6.46 925 64
36 6.45 917 65
5.69 807 65 Measurement while
sampling
MW-11
8 6.02 132 67 Very pale orange-
brown purge water
15 6.05 128 67
18 6.08 133 68 Purging interrupted
for recharge
22 Purging interrupted
for recharge
27 5.97 145 68 Purging interrupted
for recharge
34 6.31 169 68
36 5.83 158 67
37 6.13 158 67 Purging completed
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FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

TABLE X

MW-12
Volume pPHE Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)

30 4.65 1280 67

50 4.79 1426 67

65 4.86 1467 67

66 4.90 1463 67

82 4.86 1500 67

91 4.95 1508 67

85 4.96 1510 67

100 4.97 1514 67 Purging completed
MW-13

22 6.95 984 63

36 6.93 967 64

55 6.83 933 64

73 6.84 931 64

91 6.79 921 64

110 6.79 916 64

128 6.76 909 65

146 6.70 879 64 Purging completed
MW-14

119 5.77 1287 68

128 5.76 1283 68

137 5.77 1280 68

160 5.76 1279 68 Purging completed
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FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

TABLE X

MW-18 (cont.)

Time pH Conductivity | Temp. Comments
(11/21/93) (mmhos) (°F)
1540 6.62 451 70
1610 6.67 468 70 Staggered
pumping/recharge
1645 6.63 489 68 Purging completed; 65
gallons purged
MWw-19
Volume pPH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
18 5.73 6610 64
22 5.85 6730 64
25 Purging interrupted
for recharge
73 5.97 7090 66
77 6.01 7110 66
88 6.04 7080 67
6.07 6910 67 Measurement while
sampling
MW-20
6 Purging interrupted
for recharge
12 7.30 316 63 Purging completed
MW-21
9 5.31 3690 67 Clear purge water
17 Well pumped dry;

sample collected
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FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

TABLE X

Cl
Volume pPH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
55 6.11 2330 66 Clear purge water
73 6.10 2400 67
91 6.11 2400 67
93 Purging completed
c2
22 6.67 754 €65 Pumped dry; recharge
27 6.54 735 65 Purging completed
5.87 658 63 Measurement while
sampling
Cc3
55 5.41 1313 64 Pale orange-brown
purge water
80 5.49 1319 65
110 5.54 1309 65
130 5.56 1312 65 Purging completed,
clear purge water
C4
110 5.74 166 64 Purging completed,
Clear purge water
5.80 189 64
5.78 185 64 Measurements prior to
sampling
5.82 181 64
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TABLE X

FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

C4A
Volume pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
23 6.94 543 64
36 7.07 553 64
40 7.12 555 65
50 7.16 555 65 Clear purge water
65 7.15 553 66 Pumping stopped for
recharge
95 Purging completed
1843
45 6.23 340 64 Clear purge water
65 6.23 343 64 Clear purge water
70 6.24 343 64 Clear purge water
110 Purging completed
C5 - Resample 12/7/93
55 6.20 353 63 Clear purge water
73 6.18 351 63
91 6.20 353 63 Clear purge water
105 Purging completed
o]
50 6.04 1572 66
58 6.03 1588 65
73 6.04 1587 65
91 6.02 1519 65 Clear purge water
110 6.07 1582 65 Purging completed




c7 ‘I
Volume PH Conductivity Temp. Comments
(Gallons) (mmhos) (°F)
5 6.47 578 67 l
6 6.46 595 67 ‘7
9 Purging interruptegq
Lx for recharge
10 6.56 588 68 Pale olive purge
water
L 11 6.53 583 68
14 6.55 582 68
16 Purging interrupteq
for recharge
18 6.56 583 68 Purging Completed;
pale olive purge
water
cs8
20 6.35 4490 65
25 6.36 4530 65
40 6.40 4550 65
45 Purging completed
C9
7 6.35 9860 nm Purging interrupteg
for recharge
10 6.36 9860 68 Purging completed
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TABLE X
CALCULATED WELL VOLUMES AND PURGE DATA SBUMMARY SHEET

Well ID Cl c2 C3 C3w
Date Purged 12/8/93 11/22/93 11/17/93 12/6/93
Date Sampled 12/8/93 11/23/93 11/18/93 12/6/93

DTW (1) 20.06 3.69 23.19

WTD (2) 47.02 29.90 62.18
Water Column 26.96 26.21 38.99

(Ft)
Calculated
Well Volume 17.59 17.10 25.45

(Gallons)

5V (3) 87.95 85.50 127.25
Water Volume

Purged 93.0 27.0 130.0 105.0

(Gallons)

Well ID C4 C42a C5 CS5%
Date Purged 11/17/93 12/7/93 11/17/93 12/7/93
Date Sampled 11/18/93 12/7/93 11/18/93 12/7/93

DTW 21.76 21.93 9.44
WTD 55.40 121.00 39.40
Water Column 33.64 99.07 29.96
(Ft)
Calculated
Well Volume 21.96 64.67 19.56
(Gallons)
sv 109.80 323.35 97.80
Water Volume
Purged 110.0 95.0 110.0 105.0
(Gallons)
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TABLE X

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET

Well ID MW-4 MW-5 MW=-6 MW-7
Date Purged 12/1/93 12/1/93 12/3/93 11/21/93
Date Sampled 12/1/93 12/1/93 12/3/93 11/22/93

DTW 22.80 21.65 18.92 13.75
WTD 45.30 43.60 47.80 24.50
Water Column 22.50 21.95 28.88 10.75
(Ft)
Calculated
Well Volume 14.69 14.33 18.85 7.02
(Gallons)
5V 73.45 71.65 94.25 35.10
Water Volume

Purged 74.0 72.0 30.0 22.0

(Gallons)

Well ID M¥~-8 MW-9 MW-10 MW-11
Date Purged 11/30/93 11/21/93 11/22/93 11/23/93
Date Sampled 11/30/93 11/22/93 11/23/93 11/23/93

DTW 11.62 9.35 4.80 3.16
WTD 33.60 29.75 36.70 13.20
Water Column 21.98 20.40 31.90 10.04
(Ft)
Calculated
Well Volume 14.35 13.32 20.82 6.55
(Gallons)
5V 71.75 66.60 104.00 32.75
Water Volume
Purged 25.0 18.0 21.0 37.0

(Gallons)




TABLE X

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY S8HEET

Well ID MW-12 MW-13 MW-14 MW-15
Date Purged 11/19/93 11/22/93 11/19/93 12/8/93
Date Sampled 11/19/93 11/23/93 11/19/93 12/8/93

DTW 5.22 4.29 5.92 23.86
WTD 31.20 48.80 53.80 71.80
Water Column 25.98 44.51 47.88 47.94
(Ft)
Calculated
Well Volume 16.96 29.06 31.26 31.30
(Gallons)
5V 84.80 145.30 156.30 156.50
Water Volume

Purged 100.0 146.0 160.0 165.0

(Gallons)

Well ID MW-16 MW-17 MW-18 MW-19
Date Purged 11/22/93 11/22/93 11/21/93 11/30/93
Date Sampled 11/23/93 11/23/93 11/22/93 11/30/93

DTW 3.04 7.35 6.00 5.57
WTD 33.70 28.70 33.70 33.75
Water Column 30.66 21.35 27.70 28.18
(Ft)
Calculated
Well Volume 20.01 13.94 18.08 18.40
(Gallons)
5V 100.05 69.70 90.40 92.00
Water Volume
Purged 105.0 18.0 65.0 88.0

(Gallons)
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TABLE X

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET

Well ID MW-20 MW-21 MW=-22 MwW=-23
Date Purged 11/30/93 12/3/93 12/3/93 12/6/93
Date S8ampled 11/30/93 12/3/93 12/3/93 12/7/93

DTW 11.21 24 .45 22.80 23.34
WTD 20.00 46.80 43.80 46.80
Water Column 8.79 22.35 21.00 23.46
(Ft)
Calculated
Well Volume 5.74 14.59 13.71 15.31
(Gallons)
5V 28.70 72.95 68.55 76.55
Water Volume

Purged 12.0 17.0 17.0 21.0

(Gallons)

Well ID 102 109 120 123
Date Purged 11/21/93 12/1/93 11/19/93 12/2/93
Date Sampled 11/22/93 12/2/93 11/19/93 12/3/93

DTW 18.00 22.16 8.90 10.85
WTD 32.72 34.50 27.00 21.10
Water Column 14.72 12.34 18.10 10.25
(Ft)
Calculated
Well Volume 2.40 2.01 2.95 1.67
(Gallons)
sV 12.0 10.05 14.75 8.35
Water Volume
Purged 12.0 10.0 12.0 5.0

(Gallons)
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TABLE X

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET

Well ID 124 125 126 129
Date Purged 12/1/93 12/1/93 12/7/93 11/19/93
Date Sampled 12/2/93 12/1/93 12/8/93 11/19/93

DTW 11.80 21.60 25.20 21.20
WTD 26.00 27.60 39.30 36.70
Water Column 14.20 6.00 14.10 15.50
(Ft)
Calculated
Well Volume 2.32 0.98 2.30 2.53
{(Gallons)
sV 11.60 4.90 11.50 12.65
Water Volume

Purged 3.0 10.0 21.0 15.0

(Gallons)

Well ID 130 AWD-1 AWD~-2 AWD-3
Date Purged 11/21/93 11/19/93 12/5/93 12/6/93
Date S8ampled 11/22/93 11/19/93 12/6/93 12/6/93

DTW 3.90 6.62 8.10 24.12
WTD 29.60 27.90 29.50 37.40
Water Column 25.70 21.28 21.40 13.28
(Ft)
Calculated
Well Volume 4.19 13.89 13.97 8.67
(Gallons)
5v 20.95 69.50 69.85 43.35
Water Volume
Purged 16.0 91.0 70.0 28.0

(Gallons)
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TABLE X

FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

129
Volume pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
15 5.57 430 64
5.47 330 64
5.45 330 64 Measurements prior to
sampling
5.49 330 64
5.47 330 64
130
10 Bailed dry; recharge
16 Bailed dry; recharge
6.42 4590 67 Measurement while
sampling
AWD-1
70 Pumped dry; recharge
73 5.96 767 69
78 5.92 669 69
82 5.90 663 69
86 5.90 693 69
91 5.89 703 69 Purging completed
AWD-2
5.09 433 69
5.05 559 70
5.01 598 70
5.05 70

570




TABLE X

FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND BAMPLING

AWD-2 (cont.)
Volume pH Conductivity | Temp. Comments
(Gallons) (mmhos) (°F)
50 Clear purge water
5.08 514 70
4.90 449 70
70 4.92 478 70 Purging completed
AWD-3
17 Pumped dry; recharge
18 5.98 432 66
21 Pumped dry; recharge
26 5.93 678 68 Pale olive purge
water
27 5.97 697 69
28 Pumped dry; sample
AWD-4
22 Pumped dry; recharge
45 5.45 683 66
60 5.56 763 67
65 Pumped dry; recharge
71 5.26 872 66
73 5.33 688 66
82 5.40 559 66
88 5.41 592 66
91 5.44 700 66 Purging completed;
silty

00795~
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FIELD PARAMETERS - LHAAP 18 & 24 WELL PURGING AND SAMPLING

TABLE X

EW-1
Volume pPH Conductivity | Temp. Comments
(Gallons) {mmhos) (°F)
5.78 1246 68 Clear purge water
5.97 1830 68
5.93 1552 68
5.86 1465 68
90 5.88 1525 68 Well pumped dry;
recharge - chemical
odor
110 5.87 1380 67
114 5.78 1280 68
120 5.76 1262 68 Purging completed,
clear purge water
C3 - Resample 12/6/93
28 5.56 1411 63
34 5.54 1409 64
71 5.53 1406 64
80 5.55 1408 64
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TABLE X

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET

Well ID Cé6 Cc7 cs8 (o)
Date Purged 12/1/93 12/9/93 11/17/93 12/9/93
Date Sampled 12/1/93 12/9/93 11/18/93 12/9/93

DTW 22.40 23.45 18.98 28.82
WTD 54.90 29.20 33.00 42.90
Water Column 32.50 5.75 14.02 14.08
(Ft)
Calculated
Well Volume 21.22 3.75 9.15 9.19
(Gallons)
5v 106.10 18.75 45.75 45.95
Water Volume

Purged 110.0 18.0 45.0 10.0

(Gallons)

Well ID Clo0 MW~-1 MW-2 M¥-3
Date Purged 12/9/93 12/5/93 12/8/93 12/2/93
Date S8ampled 12/9/93 12/6/93 12/8/93 12/2/93

DTW 26.10 23.10 21.60 22.62
WTD 82.80 40.30 43.00 49.60
Water Column 56.70 17.20 21.40 26.98
(Ft)
Calculated
Well Volume 37.01 11.23 13.96 17.61
(Gallons)
5V 185.05 56.15 69.80 88.05
Water Volume
Purged 201.0 55.0 36.0 88.0

(Gallons)




TABLE X
CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET
Well ID AWD-4 EW-1
Date Purged 12/2/93- 12/5/93
' 12/3/93
Date Sampled 12/3/93 12/6/93
DTW 20.15 22.95
WTD 38.60 39.60
Water Column 18.45 16.65
(Ft)
Calculated
Well Volume 12.04 24.45
(Gallons)
5V 60.20 122.25
Water Volume
Purged 91.0 120.0
(Gallons)
NOTES:
(*) Well Resampled
(1) DTW - Depth to Water (Top of Casing) in Feet
(2) WTD - Well Total Depth (Top of Casing) in Feet

(3) 5V - 5 X Calculated Well Volumes in Gallons
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HOUWER AND HICE: SLUG TEST CURVEES
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DEPARTMENT OF THE ARMY 007586
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS s
MARSHALL, TEXAS 75671-1059

205

22 February, 1994 i

SMCLO-EN-EV

SUBJECT: Meeting, Longhorn Army Ammunition Plant, for Technical
Review Committee ( TRC ) - March 10, 1994.

Environmental Protection Agency
ATTN: Lisa M. Price (6H-ET)
1445 Ross Avenue

Dallas, Texas 75202

Dear Ms. Price:

Enclosed is a tentative agenda for the TRC Meeting.  This will
be the ninth meeting for the TRC, and we hope that you will be
able to attend.

If you have any questions or suggestions regarding the meeting
or agenda, contact Mr. Lynn Muckelrath (903) 679-2980.

Sincerely,
Lawrence J. Sowa

Lieutenant Colonel, U. S. Army
Commanding Officer

Enclosure
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Environmental Qffice

Ms. Lisa Price

Superfund Enforcement

U.S. Environmental Protection Agency
1445 Ross Avenue

Dallas. Texas 75202

Dear Ms. Price:
This is the official transmittal letter for the Draft Final
Phase I Field Investigation Summary Report for Group 1I, sent on

February 18, 1994.

Please review and send vour comments back to us no later than
March 4, 1994.

If there are any questions, please contact Mr. Lynn Muckelrath,
(903)679-2980.

Sincerely,

e [

Lawrence J. Sowa
Lieutenant Colonel, U.S. Army
Commanding Qfficer

Enclosures
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AWD TECHNOLOGIES
LONGHORN ARMY AMMUNITION SOIL

FINAL REPORT
COGNIS TerraMet™ Metal Extraction
Phase | Treatability Study

COGNIS, Inc. « 2330 Circadian Way - Santa Rosa, CA 95407
(707) 575-7155 - Fax: (707) 575-7833
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TERRAMET™ METAL EXTRACTION TECHNOLOGY
PHASE | TREATABILITY STUDY

LONGHORN ARMY AMMUNITION PLANT
' BURNING GROUND 3

Prepared For:

AWD Technologies
15204 Omega Drive
Suite 200
Rockville, MA 20850

February 22, 1994

William E. Fristad, Ph.D.
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COGNIS Metal Extraction Treatability Study, Phase |

STATEMENT OF THE PROBLEM

COGNIS, Inc. (COGNIS) is to perform a Phase | Treatability Study on soils from the
Longhorn Army Ammunition Plant site believed to be contaminated with heavy metais
(primarily barium) at unknown concentrations and with high concentrations of solvents
(primarily trichloroethylene (TCE) and methylene chloride (MEC)). COGNIS is to
characterize two soil samples provided from the Longhorn site with regard to the amounts
and types of metal contaminants present. The volatile organic compounds will be
removed prior to this characterization as they are not part of this particular study.
COGNIS is to then determine whether the proprietary COGNIS metals extraction process
(TerraMet™) is amenable to removing or significantly lowering the metals found at elevated
concentrations and determine what type of metal recovery process(es) will be applicable
to the Longhorn site.

COGNIS was requested to perform the Treatability Study for AWD Technologies based
on a contract with a final signature on December 9, 1993.




C®GNIS

COGNIS Metal Extraction Treatabiiity Study, Phase |

007992

CONCLUSIONS

No significant metal contamination was found in either of the two samples provided to
COGNIS from the Longhorn Army Ammunition Site. Barium levels in both soils from the
site were found to be within the background concentration range published for soils in
Texas.

Both COGNIS and AWD Technologies agreed upon review of the data in the following
sections to cease work on the Longhorn Site samples as it appeared there was no
significant metal contamination in these samples.
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SCOPE OF WORK

The scope of work is as follows:

oSoil Characterization including pH, % organic matter, gravel, sand, silt, and clay.
eScreening of pretreatment samples utilizing X-Ray Fluorescence (XRF) to
determine qualitatively the metallic contamination.

e Quantitative determination of metal contamination, found in qualitative screening,
utilizing ICP and/or AA. This will provide a baseline for treatment.

o TCLP on pre-treatment samples.

o Soil classification and metal analysis in the sand and silt/clay fractions.
elLeachability study on whole soil samples with several leachants to determine
optimum leachant. Leached and residual metals in soil will be determined.
Specific experimental conditions will be chosen and a tailored test plan designed
based on the level(s) and type(s) of heavy metal contamination present, this will
be determined through the treatability study soil characterization and/or site
characterization by AWD.

o TCLP on post-treatment samples to measure leaching success.

eSummary report containing a description of the experimental procedures and all
experimental data.
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PHASE | TREATABILITY STUDY

Physical Characterization of Soil Sample

Two samples were received from the Longhorn Army Ammunition Site. One of the
samples was extracted from Test Pit #1. It was checked in to COGNIS and given
Treatability Study (TS) #236. The second sample consisted of a composite of sub-
samples taken from Test Pits #2 and #3 and was assigned TS #237 upon check-in at
COGNIS. The samples will be referred to by these TS numbers throughout this report.
Both samples were damp upon arrival with no standing water and had a definite organic
solvent odor. The samples were spread out in a fume hood overnight to allow any volatile
organic compounds present to evaporate.

TS #236 appeared nonhomogeneous and high in clay content. The orange, black and
white clay balls that were present were quite pliable. TS #227 seemed to be a sandier
soil and arrived homogeneous.

A representative sample of each of the soils was dried to a constant weight in a 60 °C

oven, all clumps were crushed with a mortar and pestle and the samples blended well.
The dried/blended soil samples were used for all further study.

Particle Size Analysis

One kilogram of each of the soils was forwarded to Environmental Technical Services,
Petaluma, CA for Particle Size Analysis. The materials were analyzed by ASTM D-422,
Standard Test Method for Particle-Size Analysis of Soils the results of which are shown
in Table | below. Additionally, the samples were analyzed for pH, salinity and organic
content.
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Table 1.
Particle Size Analysis Data

#236 [ 58{44| 0.9 1.6 |48]6.8

12.3

7.8

33.3

36.7

21.6

C&GNIS
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8.4

66.7

#237 |50(26| 0.9 0.1 |1.2}5.7

43.9

15.9

66.8

17.4

10.3

5.5

33.2

ECe (mS/cm at 25°C) = salinity/conductivity.

Silt and Clay hydrometer measurements given in millimeters.

As was observed in physical appearance TS #236 was found to be quite high in fines,
whereas TS #237 was analyzed to be a sandier soil. Neither soil had any coarse sand
or gravel. Both soils were slightly acidic. Neither soil had substantial salinity as indicated
by the ECe values. While TS #236 had almost twice the salinity of TS #237, both soils
would be considered more or less within the "normal” range for soil salinity. Both soils

have a lower than normal organic material concentration (< 1%wt).

Pre-Treatment Metals Analysis

The samples were analyzed by X-Ray Fluorescence (XRF) for a semi-quantitative analysis
of the metals present, results are shown in Tables 1l and 1l below. Additionally, COGNIS
Analytical acid digested 2 gram samples of each soil and analyzed them for those metals
of interest found by the initial XRF screening. All metal results are compiled in Tables II

and Il below.



COGNIS Metat Extraction Treatability Study, Phase |

Table Il.

Metals Analysis TS #236 (Soil from Test Pit #1)

C&GNIS
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Cr 15 ca. 15° 40
Ag 38 - -
Se 33 < 0.005° 0.32
Hg 8 - 0.064
Pb 2 < 26° 13
Cd 38 < 14.3° 1.04
Sn 1 - 0.97
Ba 385 154 404
Ti 3,298 - 2,390
Mn 167 - 594
Co 174 < 15° 4.9
Ni 13 - 12
Cu 0 - 15
Zn 324 39 39
Rb 84 - 60
Sr 99 - 172
Zr 514 - 255
Mo 5 - 0.03
Sb 12 - <10
As 16 22.3 6.4
K 14,730 - -
Ca 2,417 - -
Fe 21,276 - 25,000

' Average of three samples.
®Reference: Elements in North American Soils
%Values at or below detection limit for method.
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Table il

Metal Analysis TS #237 (Soil from Test Pit # 2 + 3)

C®GNIS
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Cr 76 15.8 40
Ag 37 - 0
Se 13 < 0.005° 0.32
Hg 0 - 0.064
Pb 7 < 26° 13
cd 7 < 14.3° 1.04
sSn 0 - 0.97
Ba 371 661 404
Ti 1,606 - 2,390
Mn 343 - 594
Co 45 < 15° 4.9
Ni 0 - 12
Cu 7 - 15
Zn 57 32 39
Rb 41 - 60
Sr 71 - 172
Zr 610 - 255
Mo 0 - 0.03
Sb 14 - < 1.0
As 5 8.1 6.4
K 8,196 - -
Ca 2,151 - -
Fe 9,161 - 25,000

'Average of three.

®Reference: Elements in North American Soils
%Values at or below detection limit for method.
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The barium value for both treatability study samples fall well within the published range
for Texas soils of 150 - 1000 ppm. The value of TS #236 at 154 ppm falls well below the
Texas mean of 404 ppm (+ /-200 ppm is one standard deviation) and the barium value
for TS #237 at 661 ppm falls just outside one standard deviation, but still within the
published range.

Pre-Treatment EPA-TCLP Test

The standard EPA TCLP test on extractable metals was conducted on the two soil
samples by an independent laboratory, D&M Laboratories, Petaluma, CA. The results are
shown in Table IV below.

Table IV.
Pre-Treatment TCLP Results

Ba 15 3.4 0.10
Cd ND ND 0.10
Cr ND ND 0.050
Pb ND ND 0.15
Ag ND ND 0.050
As ND ND 0.025
Se ND ND 0.025
Hg ND ND 0.0032

As shown in the Table both soils displayed a non-detect result for all TCLP metals except
barium. Both soils pass the TCLP for barium however by a large margin, the level at
which barium is considered hazardous by TCLP is 100 mg/L.

Due to the fact that the barium concentrations for both samples were within the normal

range for soils in the Texas area and that the soils clearly passed the EPA TCLP test for
all metals no further work was done on these samples.

10
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ABSTRACT

Air stripping studies were performed in the laboratory on samples of ground water from
the Longhorn Army Ammunition Plant. The groundwater contained 3,000 mg/L
methylene chloride and 90 mg/L trichloroethylene as the principal volatile organics. The
laboratory tests reduced the methylene chloride to 0.0069 mg/L (6.9 parts per billion)
and the trichloroethylene to 0.0006 mg/L (0.6 parts per billion). This data showed
99.9997% removal of the methylene chloride.

A pilot scale air stripper was designed and costed to treat 20 gpm of site groundwater.
The air stripper off-gas, containing the methylene chloride and trichloroethylene, would
be oxidized to hydrochloric acid and carbon dioxide by a catalytic oxidizer. The
hydrochloric acid and carbon dioxide would then be removed using an alkaline scrubbing
solution. The installed cost for an air stripper system to treat 20 gpm of groundwater is
estimated at $114,000.
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INTRODUCTION AND SUMMARY

Burning Ground 3 and the Unlined Evaporation Pond site at the Longhorn Army
Ammunition Plant (LAAP) are underlain with contaminated ground water containing
0.1-200 mg/L trichloroethylene (TCE), 0.1-9,000 mg/L methylene chloride (MEC), and
heavy metals such as barium, lead, and chromium. Extraction and treatment of this
contaminated ground water is part of an interim remedial action program being .
implemented by the Tulsa District, U. S. Army Corps of Engineers.

Air stripping has proven to be a technically and economically feasible method for
removing volatile organic compounds (VOC’s) in groundwater to meet drinking water
regulations. Air stripping is most viable when the contaminants of concern have Henry’s
Law constants that are smaller than 2,000. Air stripping, therefore, is an effective
method for removing TCE and MEC from the contaminated groundwater at the LAAP
site as their Henry’s Law constants are 648 and 138, respectively.

A series of tests was performed by passing 55-gallon quantities of ground water through
a 4-inch diameter by 64-inch packed section air stripper column. These tests
demonstrated that at least seven passes through the air stripper were required to reduce
the methylene chloride and trichloroethylene to below drinking water standards.

The laboratory data was used to size a pilot column. A pilot column 14-inches diameter
by 45-feet tall with an air flow of 100 scfm was determined to be suitable for achieving
the desired contaminant removal. The volatile containing off-gas would be incinerated
using a catalytic oxidation unit. The oxidized gas then would be alkali-scrubbed to
remove the hydrochloric acid and carbon dioxide that formed in the oxidizer. The
estimated installed cost for the pilot air stripper is $114,000.
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TECHNOLOGY REVIEW

The design parameters for an air stripping facility are influenced by a number of factors.
These include:

1.
2.
3

4.
5.

The maximum concentration of strippable contaminants in the feed water

The target effluent levels, usually drinking water standards

The quantity of elements or components that may precipitate during air
stripping.

The potential for algae deposition and fouling.

The compatibility with other unit operations that may be used, i.e., to
remove the metals. :

A review was made of relevant literature in the IC Technologies’ library and technical
files and a computer search was made of Chemical Abstracts and National Technical
Information Service (NTIS) for papers relevant to air stripping of methylene chloride or
trichloroethylene. Although many references were found relative to stripping to remove
trichloroethylene, only one reference contained any information on methylene chloride.
This probably is due to the fact that methylene chloride is so volatile, that it seldom is
around to follow a water stream into the groundwater.
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SAMPLES - CHARACTERIZATION

Five 55-gallon metal drums containing water from the LAAP site were received for
testing. The two drums, designated MW-1, MW-2, were prepared for analysis by
creating a composite of equal representative portions of each drum. Sample EW-1, one
of three 55-gallon drums, was submitted for analysis in its as-received condltlon
Analyses are summarized in Table 1.

The inorganic content of the water samples was relatively low, 1100-1300 mg/L of
common ions. The nitrate levels were significant at 31-73 mg/L. The silica also was
significant at 3540 mg/ L. Barium was fairly low, 2.1-3.4 mg/L.

Solids removal

Following initial sampling for characterization, small (~175-milliliter) aliquots of each
groundwater sample (MW-1, MW-2, & EW-1) were taken. The samples were
transferred to 200-mL volumetric flasks fitted with sparge tubes. Each sample was air-
sparged for 64 hours to evaluate and quantify solids precipitation. A small quantity of
orange-colored, fine precipitate, presumable iron hydroxide, formed in each of the
samples. Filtration of the samples showed the following:

Sample ID mg Precipitate (Fe(OH),)
MW-1 8
MW-2 18
EW-1 8

These data predict a potential average precipitated solids concentration of ~57 mg/L,
assuming contributions of 20% MW-1, 20% MW-2, and 60% EW-1 groundwater (this
was the ratio of quantities received). This concentration was judged to be insignificant
with respect to efficient air stripper operation; optimization of precipitation conditions,
and pretreatment of site water for air stripping tests were deemed unnecessary.



LONGHORN ARMY AMMUNITION PLANT

Igble 1

Monitor and Extraction Well Analyses and lon Balance

Monitor Well
Composite Extraction Well
lon fon
Balance Balance
mg/L  meqg/L mg/L  meq/L
Anions
Chloride 918 - 25.86 324 .13
Nitrite <25 1.66
Nitrate 314 0.51 73 1.18
Bromide 1.78 0.02 0.66 0.01
Ortho-phosphate <0.25 <0.25
Sulfate 6.33 0.13 425 0.09
Fluoride 1.53 0.08 <04
Silica, SiO2 35 1.17 40 1.33
Anion sum 27.76 11.73
Cations
Ammonia (N) <0.8 <0.8
Lead <0.055 <0.055
Barium 47 0.07 1.5 0.02
Chromium <0.016 <0.016
Manganese 1.7 0.06 0.62 0.02
Iron 18 0.64 12 0.43
Calcium 120 6.00 39 1.95
Magnesium 95 7.82 9 2.39
Sodium 370 16.09 200 8.70
Potassium 5.2 0.13 1.5 0.04
Cation sum 30.81 13.54
Organics
Benzoic acid 03 0.94
Chloromethane 46 12
Methylene chloride 4,600 3.000
Chloroform 10
Acetone 130
Trichloroethene 94 Q0
Xylenes, total 8.4
Analyses by Evergreen:
Organics by 8240 and 8270
HEADS! XLS 2/24/94 ICTechnologies

008005
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AIR STRIPPER BENCH TESTING

Test work conducted to evaluate air stripping as a treatment technology for Longhorn
Army Ammunition Plant (LAAP) contaminated groundwater proceeded in accordance
with the Work Plan prepared by IC Technologies. The Test Program was comprised of
three areas of investigation: solids removal, air stripping optimization, and air stripping
demonstration. '

Apparatus

All air stripper testing was conducted with a four-inch (0.01-m) diameter, nominally six-
foot tall column constructed of transparent polyvinyl chloride. The active stripping
height of the column was ~5.4 feet (1.65 m) as determined by the height of packing.
One-inch (2.54-cm) diameter spherical Jaeger Tri-Packs were used as packing.

Freeboard of approximately seven inches (18 cm) was provided at the top of the
stripper for sprayer head and exhaust piping. The sprayer head was fabricated to
disperse influent over the packing thereby minimizing channeling as much as possible.

Influent was introduced to the stripper from 55-gallon containers by a submersible,
centrifugal pump, that was valved to permit control of the flow rate. The flow rates
were adjusted and confirmed by weight per unit time using plain water. The
calibration procedure was conducted by pumping water (down flow) through the

- stripper with air flow within the anticipated operating range. Pumping rate was
determined by delivery at the stripper discharge.

Air was supplied by compressor; flow rates were measured by two rotameters piped in
parallel. One rotameter’s range permitted measurements to 0.7 scfm, while the second
allowed measurements to 10 scfm. Air flow rates were corrected for altitude (625 mm
Hg) for all tests.

Influent Water

Samples of contaminated groundwater received from AWD included one 55-gallon
drum labeled MW-1, one drum labeled MW-2 and three drums labeled EW-1. This
ratio was preserved in creation of several composite samples for air stripping test work.
All air stripping tests utilized 55 gallons influent at a composite ratio of 20% MW-1,
20% MW-2, and 60% EW-1.
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Sampling

Proper sampling of solutions containing volatile organic compounds was important not
only from a quality control/assurance perspective, but also to the accurate
interpretation of analytical data. All head, control, and QA/QC samples were obtained
using standard sampling procedures for volatile organic compounds, i.e. collected into
zero head space, septum to 40-mL vials. All samples were preserved with hydrochloric
acid and refrigerated during storage prior to analysis.

Test Series

Laboratory studies were performed by passing contaminated groundwater down flow
through the laboratory-scale air stripper, with continuous air up flow. Influent
pumping rate was fixed at 2 gallons per minute (20 gpm/sq ft, 13.6 kg/ m?/sec) for all
testing; air flow rate was varied during optimization testing. Testing discussed below is
summarized in Table 2. Because of the high concentrations of methylene chloride, other
components were not followed during the air stripping studies, except on those samples
that were approaching the target concentration levels..

Series One: The first series of tests, 1002-79, consisted of three passes through the
stripper at air flow rates of 0.35, 0.7, 2.0, 5.0, and 7.8 scfm (3.5, 7.0, 20, 50,
and 78 scfm/sq ft or 1.018, 0.036, 0.10, 0.25, and 0.40 m’/m’/sec. The
tests were conducted by increasing the air flow rate every five minutes,
with sampling of stripper effluent one minute before each condition
change. This procedure was repeated for each pass. At the conclusion of
each pass, the combined, blended stripper effluent for that pass was
sampled, then pumped to the stripper as influent for the next pass. A
total of 18 samples resulted. Analysis for methylene chloride (MEC) by
gas chromatography showed the influent composite sample at 2,380 mg/L
MEC. Analysis of effluent composite samples showed MEC at 1,300
mg/L or 45.4% removal at pass #1, 525 mg/L or 77.9% removal at pass
#2, and 139 mg/L or 94.2% removal at pass #3. As expected, analysis of
kinetic samples showed increasing stripper efficiency with increasing air
flow rate. Removal efficiency as a function of air flow rate also increased
with decreasing influent concentrations. MEC removal was maximized
for all air flow rates on the third pass through the stripper. Examination
of average efficiency per pass at each flow rate showed ~29% removal at
0.35 scfm, ~33% at 0.7 scfm, ~60% removal at 2 scfm, ~75% removal at 5 scfm,
and ~85% removal at 7.8 scfm.

This first set of tests was important in providing basic stripping data;
subsequent tests were run at the higher air flow rates of 5.0 and 7.8 scfm.

Series Two: Test series two (1002-82) investigated the effect of three passes at
maximum air flow rate, 7.8 scfm. Again, a solution influent flow rate of 2
gpm was used. A new groundwater composite sample created for this

7
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test showed a concentration of 2,300 mg/L MEC, indicating good , 10
correspondence with the first composite sample tested. Both kinetic and
effluent composite samples were taken. Analytical data showed overall
MEC stripping of 99.71%. Values for passes 1, 2, and 3 were 84.3%,
91.6%, and 77.9%, respectively. The MEC concentration of the final
effluent from this series was 5.67 mg/L.

Series Three: Three passes using Series Two final effluent at an air flow rate of 7.8 scfm
were made. The effluent from these tests was shipped to our associate for
subsequent reverse osmosis testing.

Series Four: This test series (1002-87) used freshly composited groundwater which
assayed 2,918 mg/L MEC.. Two air flow rates were tested; three passes
through the column were made. Each flow rate was maintained for
approximately 12 minutes, with kinetic sampling at 11 minutes.
Intermediate effluent composites were sampled and analyzed as well.

The final effluent sample showed 2.24 mg/L MEC, translating to >99.9%
stripping efficiency. Kinetic and intermediate composite sample analysis
results showed better performance at the higher air flow rate, but a loss of
efficiency as influent concentrations were reduced by each pass.

Demonstration Runs

Optimization testing results implied that the relatively high stripper influent
concentration of 2,300-3,000 mg/L MEC required the highest practical air flow rate for
efficient removal of contaminant(s). Demonstration testing was designed using an air
flow rate of 7.8 scfm, with five passes followed by analysis of effluent composite
samples. Additional passes would be made as indicated by analytical results.

Series Five: Two, fifty-five gallon batches of freshly composited groundwater samples
were used with the intention of performing a duplicate series of tests at
optimized conditions. The first composite, for Test 1002-88A, assayed
2,710 mg/L MEC, well within the expected range for composited MW-1,
MW-2, & EW-1 samples. The second composite (Test 1002-88B), however,
assayed 4,600 mg/L, a factor of 1.7 higher. It appears that an error in
compositing may have occurred during this composite make-up. The air
stripping data for each of the two dissimilar composites show noteworthy
results.

The two series were run using an air flow rate of 7.8 scfm over five
passes through the air stripper. The first series’ final effluent composite
assayed 0.074 mg/L MEC, while the second series’ final effluent
composite showed 0.74 mg/L. These values provide for stripping
efficiencies of 99.997% and 99.984%, respectively. It was significant that
final effluent composites’ MEC concentrations differed by an order of

10



magnitude, while influent concentrations differed by less than a factor of

two.
008011

Stripping efficiency through the first pass for the two composites was
87.0% and 76.7%, respectively, reflecting the concentration difference of
the influents. This difference narrowed considerably through each
subsequent pass.

Series Six:  Final effluents from Series Five duplicate runs were subjected to two.
additional passes through the air stripper at conditions identical to those
for Series Five, reference Tests 1002-90A & 90B.

Series Seven: These tests were run on final effluent samples from Series One and Series
Four testing. The objectives were to evaluate additional passes through
the air stripper, and to generate contaminant-free water for reverse
osmosis test work, Tests 1002-92A & 92B.

Analytical Summary

Table 3 lists analytical results for the four sets of tests where the water was passed
through the air stripper six or seven times. The data show reduction of the methylene
chloride to as low a 6.9 ng/L. The methylene chloride values after seven passes at the
maximum air flow ranged from 6.9 to 40 ng/L. The trichloroethylene values ranged
from 0.6 to 8.6 pg/L. With the methylene chloride removed, it was possible to detect
other components in the effluent. Some of the final effluent samples showed trace
amounts of carbon tetrachloride, chloroform, 1,2-dichloroethylene, and 1,1,2-
trichloroethylene.

A composite of the final effluent water from 1002-90A and 90B were submitted for
detailed water analyses. The values found are listed in Table 4. Other than the iron
reduction due to precipitation, there was little change in the inorganic analyses. The
organics all were reduced significantly. The major organics found in the final effluents
were acetone and 2-butanone. Acetone and 2-butanone are inefficient strippers,
although 98% of the acetone was removed. Acetone levels in drinking water are not
established, but levels of 1 mg/L have been acceptable in some cases.

Data Evaluation
The mass transfer coefficients for methylene chloride from the water phase into the air
phases were calculated for most data points. Table 5 shows formula for the calculations

and the values used in those formulae.

The effect of the air flow on the stripping efficiency (mass transfer coefficient) is
tabulated in Table 6 and plotted in Figure 1. The mass transfer coefficients increased

11
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Igble3

SUMMARY OF ANALYTICAL VALUES

Alr Liquid Column Methylene Trichloro  Carbon  Chloro- 1.2 Dichloro 1,1,2 Trichloro
Sample - Flow Flow Height Chloride ethylene fetrachloride form ethylene ethane
No. cum/sqm/seckg/sqm/sec M - bg/L pg/L pg/L pg/t pg/L pg/t
1002-88A-0 Feed 2710000
1002-88A-1 0.396 13.6 1.65 351000
1002-88A-2 0.396 13.6 3.30 -200000
1002-88A-3 0.396 13.6 495 4300
1002-88A-4 0.396 13.6 6.60 810
1002-88A-5 0.396 13.6 8.25 74
1002-90-1 0.396 13.6 9.90 19 54
1002-90-2 0.396 13.6 11.55 6.9 0.6
1002-88B-0 Feed 4600000
1002-888-1 0.396 13.6 1.65 1073000
1002-88B8-2 0.396 13.6 3.30 56800
1002-88B-3 0.396 13.6 4.95 13800
1002-888-4 0.396 13.6 6.60 2110
1002-88B-5 0.396 13.6 8.25 740
1002-90-3 0.396 13.6 9.90 306 69
1002-90-4 0.396 13.6 11.55 40 8.6
1002-79-0 Feed 2380000
1002-79-5 0.161 13.6 1.65 1300000
1002-79-10 0.161 13.6 3.30 525000
1002-79-15 0.161 13.6 495 139000
1002-92A-1 0.396 13.6 6.60 27500
1002-92A-2 0.396 13.6 8.25 5900
1002-92A-3 0.396 13.6 9.90 1300 n
1002-92A-4 0.396 13.6 11.55 226 34
1002-87-0 13.6 Feed 2918000
1002-87-2 0.325 13.6° 1.65 151000
1002-87-4 0.325 13.6 3.30 18000
1002-87-6 0.325 13.6 495 2240 670
1002-92B-5 0.396 13.6 6.60 1450 4 1 05 1.6 0.7
1002-92B-6 0.396 13.6 8.25 340 10 1.1
ANALSUM1.XLS 2/24/94 ICTechnologies



LONGHORN ARMY AMMUNITION PLANT
Air Stripper Feed and Effluent Analyses

Igble 4

Stripper Stripper
Feed Water Effluent Water
lon lon
Balance Balance
mg/L megqg/L mg/L  meq/L
Anions
Chiloride 680 19.15 585 16.48
Nitrite 22 . 452 0.10
Nitrate 48 0.77 51.5 0.83
Bromide 1.3 0.02 0.85 0.01
Ortho-phosphate <0.25 <0.25
Sulfate 55 0.11 422 0.09
Fluoride ] 0.05 <0.4
Silica, SiO2 37 1.23 35 1.17
Anion sum 21.34 18.67
Cations
Barum 34 0.05 2.1 0.03
Manganese 1.2 0.04 0.99 0.04
fron 15.6 0.56 0.2 0.01
Calcium 88 4.40 72 3.60
Magnesium 69 5.68 56 4.61
Sodium 302 13.13 270 11.74
Potassium 3.7 0.09 3.1 0.08
Cation sum 23.96 20.10
Organics PQL
Bis (2-ethylhexyh pthalate . 0010 0.053
Benzoic acid 0.56 0.550 0.260
Chioromethane 32 0.001 0.010
Methylene chloride 3.960 0.030 0.005
Acetone 52 <1.000 0.500
Chiloroform 6 <0.001 0.005
2-butanone 0.150 0.100
1,1,1-frichloroethane 0.001 0.005
4-methyl-2-pentanone 0.007 0.050
Trchloroethene 90 0.009 0.005
Toluene 0.001 0.005
Xylenes, total 3.4 0002 - 0.005
Analyses by Evergreen:
“Organics by 8240 and 8270
EFFLUNTY XLS 2/24/94 ICTechnologies
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Iable 5
MASS TRANSFER CALCULATION EQUATIONS
FOR METHYLENE CHLORIDE
Definitions : Values
Vp Vapor pressure (atm) 1
S Solubility in warter (g/L) 20
HTU Height of fransfer unit (m) 1.96
NTU Number of transfer units 6.13
Pt Operating pressure (1 atm) 1
H Henry's Constant (atm) 138
L Liquid loading rate (kM/sq m/sec0.76
G Gas loading rate (kM/sg m/sec) 0.018

N

Packing height (m) 11.55
C(@nf) Influent concentration (ug/L) 2710000
Ceff) Effluent concentration (ug/L) 6.9

Kla Mass Transfer Coefficient (/sec) 0.0072
R Stripping factor ‘ 3.23
Co Molar density of water (kM/cu m 55.6
R=H"G)/Pt*LD
R = 3.23
Kia = L R In [(CGnhH/Cleff) * R-1) + 1
Zt*Co R-1 R
Kia=  0.0072
NTU = R In [(Cnh/Cleff) * (R-1) + 1
R-1 R
NTU = 6.13

HTU = Z/(NTU)
HTU = 1.96

ODNA2.XLS 2/24/94 ICTechnologies



Igble 6

EFFECT OF AIR FLOW ON MASS

TRANSFER COEFFICIENT

cum/sqm/sec

Methylene Chloride, kLa

Air Flow Pass 1 Pass 2 Pass 3
0.018 0.0038 0.0055 0.0051
0.036 0.0045 0.0057 0.0064
0.102 0.0062 0.0070 0.0078
0.254 0.0073 0.0092 0.0095
0.396 - 0.0087 00111 0.0115

0.0120

0.0100

0.0080

Mass Transfer Coefficient, klLa
(@]

EFFECT OF AIR FLOW ON MASS TRANSFER COEFFICIENT

—®— Pgss |

—{—— Pass 2

AIRMTRAN.XLS 2/24/94 ICTechnologies

—¢— Pass 3
0.0040
00020 T-----"t--mmmte st
0.0000 t } } {
0.018 0.036 0.102 0.254 0.396
Air Flow, cu m/sq m/sec
FIGURE 1
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rapidly with the increasing air flow. The mass transfer coefficients also increased with
each pass of the water through the 1.65-m tall column.

Table 7 summarizes mass transfer numbers for the four series where methylene chloride -
analyses are available for every pass. Trichloroethylene mass transfer coefficients also
were determined where analyses were available. The mass transfer coefficients showed
considerable scatter. For those passes using only the high air flow data, the median
coefficient was 0.0089.

The do not show any values where the methylene was below the target level of 0.005
mg/L. Achieving this value would require another pass through the laboratory
stripping column for a total of eight passes, i.e. a total of 13.2 meters. The deviations in
some of the values probably are due to methylene chloride contamination from reusing
rinsed and washed containers and ubiquitous methylene chloride in the air being
recycled by the air compressor. As it was the stripping efficiency was as high as
99.9997%.

16
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Iable 7
SUMMARY OF MASS TRANSFER VALUES

Air Liquid Column Methylene Trichloro
Sampile Flow Flow Height Chloride ethylene
No. kg/sq m/sec kg/sq m/sec m yg/L KIA pg/L KIA
1002-88A-0 Feed 2710000
1002-88A-1 0.365 13.6 1.65 351000  0.0107
1002-88A-2 0.365 13.6 -3.30 200000 0.0059
1002-88A-3 0.365 13.6 4.95 4300 0.0172
1002-88A-4 0.365 13.6 6.60 810 0.0940
1002-88A-5 0.365 13.6 8.25 74 0.0119
1002-90-1 0.365 13.6 9.90 19 0.0084 54
1002-90-2 0.365 13.6 11.55 6.9 0.0073 0.6 0.0028
7 passes 0.0072 0.0012
1002-88B8-0 Feed 4600000
1002-88B-1 0.365 13.6 1.65 1073000  0.0087
1002-88B-2 0.365 13.6 3.30 56800 0.0139
1002-88B-3 0.365 13.6 4.95 13800 0.0086
1002-88B-4 0.365 13.6 6.60 2110 0.0101
1002-88B-5 0.365 13.6 8.25 740 0.0074
1002-90-3 0.365 13.6 9.90 306 0.0068 69
1002-90-4 0.365 13.6 11.55 40 0.0107 8.6 0.0028
7 passes 0.0066 0.0010
1002-79-0 Feed 2380000
1002-79-5 0.161 13.6 1.65 1300000  0.0060
1002-79-10 0.161 13.6 3.30 525000 = 0.0069
1002-79-15 0.161 13.6 4.95 139000  0.0083
1002-92A-1 0.365 13.6 6.60 27500  0.0093
1002-92A-2 0.365 13.6 8.25 5900 0.0090
1002-92A-3 0.365 13.6 9.90 1300 0.0089 11
1002-92A-4 0.365 13.6 11.55 226 0.0097 34 0.0022
7 passes 0.0053 0.0011
1002-87-0 13.6 Feed 2918000
1002-87-2 0.325 13.6 1.65 151000  0.0140
1002-87-4 0.325 13.6 3.30 18000 0.0110
1002-87-6 0.325 13.6 4,95 2240 0.0108 670
1002-92B-5 0.365 13.6 6.60 1450 0.0055 41 0.0032
1002-928-6 0.365 13.6 8.25 340 0.0087 10 0.0024

5 passes 0.0073 0.0014

MASSTRAN.XLS 2/24/94 ICTechnologies
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AIR STRIPPER SIZING

A major question in the design and cost is the handling of the stripped VOC’s. If the
flow to treatment is 20 gpm containing 100 mg/L TCE and 4,500 mg/L MEC,
approximately 1,000 pounds of VOC’s will be stripped per day. Activated carbon or
alumina absorption will not be effective for cleaning the off-gas because of the low
boiling point (high vapor pressure) of the methylene chloride. The only economic
method is catalytic oxidation or incineration followed by scrubbing of the hydrogen
chloride and carbon dioxide that are the products of oxidation.

. Attempts were made to determine the appropriate packed section heights using either
Odna’s formulae! or a graphical solution?. In both cases the calculated heights were at
least twice that observed in the laboratory program. Three papers evaluated or
compared Odna calculations with actual results242/ These comparisons show that the
calculations can be off by up to a factor of two. In addition the influent water in the
comparisons disccussed in the papers contained contaminants at levels near 1 mg/L not
the 3,000-4,500 mg/L requiring treatment.

The laboratory tests all were done at a liquid rate of 20 gpm/ft* (13.6 kg/m?/sec). Our
experience with air strippers is that this is the most practical operating flow. It allows
for some plugging of the packing due to precipitation without affecting the
performance. A lower flow offers no advantages and would increase the cost for the
column and packing.

The laboratory test data demonstrate that a stripper having 13-14 meters packed height
(4245 feet), equivalent to eight passes through the test column, will be capable of
achieving methylene chloride levels of less than 0.005 mg/L. The other chlorinated
contaminants also will be less than 0.005 mg/L.

The maximum air flow used in the pilot testing was 7.8 scfm, the equivalent to 78 scfm
full scale. This is the minimum air flow to use for methylene chloride. It gives an air
to water volume ratio of 29; whereas ratios of up to 74 have been recommended by
others® for methylene chloride.

Design specifications for the air stripper are summarized in Table 7.

18
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Table 7

DESIGN SPECIFICATIONS

WATER FLOW:

CONTAMINANT LEVEL:

REMEDIATED LEVEL:

EFFICIENCY:

OPERATING TEMPERATURES:

AIR FLOW:

INSTRUMENTATION:

STRIPPER SIZE:

10-20 gpm, 37-74 L/m

3000 mg/L methylene chloride
100 mg/L trichloroethylene

0.005 mg/L methylene chloride
0.005 mg/L trichloroethylene

99.9998% for methylene chloride
99.995% for trichloroethylene

WATER 16-26°C, 61-79°F
AIR -12-38°C, 10-100°F

100-200 scfm, 3-6 m3/min

WATER
Flow sensitivity +4%
Temperature *1°C
AIR

Flow sensitivity +5%
Temperature +1°C

PRESSURE DROP
Manometer 0-15 + 0.3 cm water
0-5 = 0.1 in water

1 2, (0.1 m?), 14-inch diameter (36 cm)
43-feet (13.2 m) packing height

The stripper should be baffled at 2-m intervals

to ensure that water does not run directly
down the wall

19
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AIR STRIPPER COST ESTIMATE

The cost for the above air stripper was estimated based on fabrication of the air stripper
from purchased pipe, tanks, etc. An estimate for the cost of a catalytic oxidizer
handling 100-200 scfm was obtained from a vendor. An estimate for the cost of an
appropriate scrubber for the oxidizer off-gas was obtained from a vendor.

The costs to fabricate the air stripper and install at a level site were then estimated. The
installations costs do not include the cost for bringing utilities to the site nor any
permitting or other administrative type costs. The costs essentially are those to place
the system on site in an operable condition.

The instrumentation included with the system is minimal. Liquid flows to the air
stripper are metered and totalled. Air flow to the stripper is estimated by pressure.
The pressure drop through the stripper is measured. The influent and effluent tanks
are fitted the level controls. The electrical system is designed to stop the system when
required and then to attempt restarting at periodic intervals. The initial interlocks are
that the air blower, the scrubber and catalytic oxidizer are operating and the effluent
tank is not full. If the influent tank contains water above the lower level probe the
water flow will start until the level decreases to the lower probe, at which time the flow
stops until the timer attempts restarting. Treated water from the effluent tank is
pumped through a filter to disposal or other treatment based on the level controls. The
high level control turns on the pump and the low level control turns the pump off.

20



Table 8

AIR STRIPPER COST ESTIMATE

Air stripper materials

Catalytic oxidizer

Fume scrubber
Equipment subtotal

Fabrication, air stripper
Supports, stands, etc.
Pipe, valves, fittings
Electrical supplies }
Fabrication subtotal

Field installation
Concrete
Electrical
Mechanical
Installation subtotal
Detailed engineering, supervision

Total estimated installed cost

21

$ 20,000
35,000
10,000
65,000

5,000
5,000
1,000
5,000
16,000

3,000
6,000
14,000
23,000

008021



REFERENCES *008 0 22

Lenzo, Frank C. et al, The application of the Odna correlation to packed column
air stripper design: theory versus reality, Proceedings Annual Conference
American Water Works Association, Part 2, 1990, pages 1301-1321

Speece, R. E. et al, Nomograph for air stripping of VOC from water, Journal of
Environmental Engineering, Vol 113, 2, pp 434-443, 19987

Cordone, Leslie et al, Hanscom AFB, pilot scale air stripping column study,
Hazardous and Industrial Waste, 20th, 1988, pages 108-121

Lamarche, Philippe and Dro.ste,‘ Ronald L., Air-stripping mass transfer
correlations for volatile organics, Journal of the American Water Works
Association, 1989, pages 78-89.

Staudinger, Jeffery et al, Evaluating the Odna mass transfer correlation for the
design of packed-column air stripping, Vol 82, 1, pp 73-79, 1990

Gossett, et al, Mass transfer coefficients and Henry’s constants for packed tower

air stripping of volatile organics: measurements and correlation, Air Force
engineering and services center report, ESL-TR-85-18, 1985 (referred to in #2)

22



‘ 008023

MAR 4 1934

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ’P |04 195 (50
Lieutenant Colonel Lawrence J. Sowa 15
Commanding Officer, U.S. Army

Longhorn Army Ammunition Plant

Marshall, Texas 75671-1059

Lynn Muckelrath, Project Manager
Longhorn Army Ammunition Plant
Attn: SMCLO-EN

Marshall, Texas 75671-1059

Dear Colonel and Lynn:

Pursuant to the Federal Facility Agreement (FFA) for the Longhorn Army Ammunition
Plant, EPA has received several documents regarding the Longhorn Army Ammunition
Plant in the past couple of months. Due to the number of documents received, the volume
of information to be reviewed, the complexity of the issues involved, and the schedule of
meetings to discuss these various documents, EPA has not and/or will not meet the review
times dictated by the Department of the Army.

The documentation describing how background concentrations were determined for soils
at Longhorn Army Ammunition Plant was received by EPA on January 28, 1994. EPA will
submit written comments and be prepared to discuss EPA’s comments at the March 22,
1994, meeting at EPA’s office.

The Draft Final Interim Risk Assessment for Burning Ground No. 3 and the Unlined
Evaporation Pond (LHAAP 18 & 24) in Longhorn Army Ammunition Plant was received
by EPA on January 25, 1994. EPA will submit written comments and be prepared to
discuss EPA’s comments at the March 22, 1994, meeting at EPA’s office.

The Draft Final Field Investigation Summary Report for the Group #2 sites at Longhorn
Army Ammunition Plant was received by EPA on February 22, 1994. The letter sent the
Department of Army requested comments by March 4, 1994. As the submission of this
document was approximately 30 days late and as the FFA allows at least 30 days for EPA
review, EPA is not submitting comments on March 4, 1994. EPA will, however, be ready

lof2



to discuss for scoping purposes initial comments on the Draft Final Field Investigation
Summary Report for the Group #2 sites at Longhorn Army Ammunition Plant at the
March 23, 1994, meeting at EPA’s office. At that time, EPA may be able to submit written
comments, however, if additional time is necessary for review and the submission of
comments, EPA will formally notify the Department of the Army.

The Draft Final Report Phase I for the Investigations of the 125 Waste Process Sumps and
20 Waste Rack Sumps at Longhorn Army Ammunition Plant was received by EPA on
February 22, 1994. The letter sent the Department of Army requested comments by March
4, 1994.” Given the enormity of the investigation and the length of the document, EPA is
not submitting comments on March 4, 1994. As a meeting to discuss for scoping purposes
the Draft Final Report Phase I for the Investigations of the 125 Waste Process Sumps and
20 Waste Rack Sumps at Longhorn Army Ammunition Plant has not been scheduled, EPA
will be ready to discuss the document and possibly submit written comments when the
meeting takes place. :

If you have any questions about this matter or any other matter, please contact me at (214)
655-6744.

Sincerely,

Lisa Marie Price
Remedial Project Manager
Superfund Texas Enforcement

cc:  Tulsa District Corps of Engineers VIA FAX
P.O. Box 61
Attn: Mr. Ross Nguyen
CESWT-PP-E
Tulsa, OK 74121-0061

Mike Moore, Superfund VIA FAX
Texas Water Commission

P.O. Box 13087

Capital Station

1700 N. Congress Avenue

Austin, TX 78711-3087
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LONGHORN ARMY AMMUNITION PLANT
MEETING AGENDA 1

.

MEETING: TECHNICAL REVIEW COMMITTEE (TRC)
& PROGRAM MANAGERS

LOCATION: LONGHORN ARMY AMMUNITION PLANT
MARSHALL, TEXAS - BLDG. 703

DATE / TIME: MARCH 10, 1994 9:30 A.M.

SIGN IN: AT ENTRANCE OF LHAAP THERE IS A GATE
HOUSE WHERE YOU SIGN IN. THE GUARD WILL
ISSUE A TEMPORARY BADGE. IF YOU BRING A
CAMERA PLEASE REQUEST A CAMERA PERMIT.

AGENDA -TRC

[ SCHEDULES - TOTAL PROGRAM

II. RMIS/DERMIS
II. OVERVIEW OF PHASE I DATA - BURNING

GROUND SITES 18 & 24
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LONGHORN >m§< >Z§CZ_ [ION PLANT
TRC MEETING

10 MAR H 1994



IR ACCOMPLISHMENT SINCE DEC 93

Completed Phase | Group #1 FSR,

Completed Phase | Site 1A field work.

Phase | Group #2 FSR is under review by Regulators.
Phase | 145 sumps FSR is under review by Regulators.
Completed Phase | (IRA) field work.

Completed Phase Il (IRA-Pilot Study) Project Plan.
Started Phase |l (IRA-Pilot Study) field work.

Interim Risk Assessment for LHAAP 18 & 24 is under review
by Regulators.

Revised the Installation Action Plan.

Classified, labelled, and stored IDWs from Sites 1, 11, 13,
14, 16, and 17. (Estimate completion date is 20 Apr 94)

ORN ARMY AMMUNITION PLANT



LONGHORN ARMY AMMUNITION PLANT

IR ACTIVITIES IN THE NEXT 3 MONTHS

op)
o
=)
20
S
O

* Award Phase Il Group #1.
* Prepare Draft Work Plan for Phase Il Group #1.

° Develop scope for Phase Il Group #2.
* Develop scope for Phase Il 145 sumps.

* Prepare Draft Work Plan for Phase Il 145 Sumps.

° Prepare Draft Rl Report for Group #3.
* Complete Phase Il (IRA-Pilot Study) field work.

* Revise the Generic Waste Management Plan.
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MAR 2 2 994

CERTIFIED MAIL: RETURN RECEIPT REQUESTED P‘\’BS CiBB ol

Lieutenant Colonel Lawrence J. Sowa
Commanding Officer, U.S. Army
Longhorn Army Ammunition Plant
Marshall, Texas 75671-1059

Lynn Muckelrath, Project Manager
Longhorn Army Ammunition Plant
Attn: SMCLO-EN

Marshall, Texas 75671-1059

Dear Colonel and Lynn:

Pursuant to the Federal Facility Agreement for the Longhorn Army
Ammunition Plant (LHAAP), EPA is submitting comments on the Draft
Final Interim Risk Assessment for Burning Ground 3 and Unlined
Evaporation Pond (Sites LHAAP 18 & 24) dated January 1994. EPA’s
comments are include as an enclosure to this letter and in the
enclosed letter from Metcalf & Eddy.

If you have any questions about EPA’s comments or any other matter,
please contact me at (214) 655-6744.

Sincerely,

Q}’I ina %/zﬁ/

Lisa Marle Price
Remedial Project Manager
Superfund Texas Enforcement

cc: Tulsa District Corps of Engineers
P.O0. Box 61
Attn: Mr. Ross Nguyen
CESWT-PP~-E
Tulsa, OK 74121-0061

Mike Moore, Superfund
Texas Water Commission
P.0O. Box 13087

Capital station

1700 N. Congress Avenue
Austin, TX 78711-3087
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EPA’s Comments on O 0 8 O 3 1

Draft Final Interim Risk Assessment for
Burning Ground No. 3 and

Unlined Evaporation Pond,

Longhorn Army Ammunition Plant

General Comments:

The Army’s conclusion in this draft final risk assessment for the Interim Remedial Action
(IRA) for the Unlined Evaporation Pond and Burning Ground No. 3 (UEP/BG3) is that no
imminent or near-future threat exists, therefore, an IRA is not warranted. However, in
conversations with the Army subsequent to the submission of this document to EPA and
the Texas Natural Resource Conservation Commission (TNRCC), the Army now supports
the implementation of the IRA at UEP/BG3, and is moving forward with pilot study for the
IRA and with the financial commitment necessary for the implementation of the IRA.

EPA's conclusion after reviewing this draft risk assessment is that additional data must
be collected to more fully characterize the nature and extent of contamination in soil,
groundwater, surface water, and in sediments in order to provide a qualitative and
quantitative assessment of risk. However, EPA continues to contend that an IRA is
warranted and necessary at the UEP/Burning Ground No. 3 in order to prevent or at
least minimize further harm the environment.

Consequently, EPA recommends that this Draft Final Interim Risk Assessment for
Burning Ground 3 and Unlined Evaporation Pond (Sites LHAAP 18 & 24) not be finalized.
EPA makes this recommendation not only because of the commitment for the IRA at
UEP/BGS3 in contradiction with the conclusions of the draft final risk assessment but also
due to the uncertainties associated with the information used in developing this risk
assessment, as acknowledged in the Draft Final Interim Risk Assessment for Burning
Ground 3 and Unlined Evaporation Pond (Sites LHAAP 18 & 24).

Specific Comments:

Data Gaps and Limitations

Page 1, last paragraph and Page 2, 1st paragraph: It was reported that the objective
of this risk assessment is to provide a screening-level analysis of potential imminent risks
to human health and is not intended to serve as the final baseline risk assessment for
LHAAP sites 18 and 24.

Page 16, 1st paragraph: It wasreported that surface soils data (0 to 6-inch depth) were

not available and that surrogate values from samples collected from a depth of 0 to 5
feet below ground were used. Data validation and QA/QC were not readily available.
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Unlined Evaporation Pond,

Longhorn Army Ammunition Plant

Due to the above limitation (i.e., the objective of the risk assessment and type of
available data), the use of an RME value and "proxy" concentration for non-detect, as
mentioned on page 26 of the risk assessment, is not acceptable. The exposure point
concentration should be the maximum detected concentration as suggested on page 5-
24 of the U.S. EPA’s Risk Assessment Guidance for Superfund Volume | Human Health
Evaluation Manual (Part A) (RAGS/HHEM), Section 5.95 "Use a Concentration-Toxicity
Screen".

Surface Water and Groundwater

It has been acknowledged by the Army, TNRCC and EPA, that adequate information
does not exist, therefore, there is no clear understanding of the hydrogeology at the
UEP/BGS3 site or for the entire facility. In order to better determine the risk to human
health and the environment, a thorough investigation into the hydrogeology for the entire
facility must be conducted during the phase Il field investigation for the Rl.

Furthermore, there must be a better understanding of surface water and sediment
contamination and the associated risks. Aithough the risk assessment assumed that the
impact of the groundwater contaminant plume and surface water runoff on Harrison
Bayou and Saunders Branch and its collective impact on the lake is negligible, EPA feels
that until such time as an adequate investigation of the groundwater and surface water
(including sediments), and of the relationship between groundwater releases to surface
water has been conducted, such assumptlons cannot be made.

Chemicals of Potential Concern

Monitoring well MW-2 had a concentration of 576 pg/l for 1,3,5-TNB (page B-48,
Appendices). This chemical was not tested for in previous sampling events, therefore,
there is no way to evaluate concentrations through time and there is no way to
determine its possible impact on Caddo Lake. Conseguently, include 1,3,5-TNB as a
chemical of concern.

Land Use and Exposure Pathways

Page 22 and Table 23, page 23: RAGS/HHEM states that with respect to the
determination of future land use in the baseline risk assessment professional judgement
is critical, and that the selection of any alternate future land use should be supported
with a logical, reasonable argument in the exposure assessment chapter of the risk
assessment (Section 6.2.2, page 6-7).
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The U.S. Government currently owns the land occupied by the LHAAP facility, however,
the continuing mission of the facility appears to be in question. Therefore, to state that
no changes in land use are anticipated seems biased and premature. Given that the
facility is currently utilized for commercial/industrial purposes and the facility is located
on the only natural lake in the State of Texas and that several recreational areas are
located in close proximity to the facility, future commercial/industrial and future
recreational land use scenarios seem logical. Therefore, EPA requests that the Army
include a future commercial/indutrial scenario and a future recreational land use scenario
in the baseline risk assessment conducted for the facility.

Input Parameters for Intake Equations

Pages 43 through 46: Use RAGS/HHEM Supplemental Guidance: "Standard Default
Exposure Factors” OSWER Directive 9285.6-03, and the Dermal Exposure Assessment:
Principles and Applications document (EPA/600/8-91/011B) for dermal contact with water
and soil.

Dermal Toxicity Values

Page 50, 2nd paragraph: It was not clear if toxicity values based on administered dose
were adjusted for the absorption rate before toxicity values for dermal contact exposure
were used. Adjustments for absorption efficiency should be followed according to
RAGS/HHEM Appendix A. )

Chemicals for Which No EPA Toxicity Values Are Available, Section 4.4, page 61

Arsenic: It was reported that a slope factor was not available for arsenic. The Integrated
Risk Information System (IRIS) reports both inhalation and ingestion unit risks. Cancer
risk due to ingestion of soil contaminated with arsenic was lacking and shouid be
evaluated. The oral unit risk of 5E-5/p/l was proposed and was recommended to be
adopted. The unit risk can be adjusted by assuming a body weight of 70 kg and
ingestion rate of 2 liters and reported as per mg/kg/day.

Trichloroethylene (TCE): It was reported that EPA has withdrawn its carcinogenicity
assessment for TCE and that the cancer risk for this chemical was not evaluated. TCE
is the only other chemical of concern in groundwater besides methylene chioride.
Eliminating the chemical from carcinogenic evaluation will minimize the actual risk from
the site. Health Effects Assessment Summary Tables (HEAST) recommends contacting
the Environmental Criteria and Assessment Office (ECAO) for the toxicity value for TCE.
ECAO was contacted and the following were the toxicity values provided:

3of 8
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ORAL: Unit Risk = 3.3E-7 per ug/l
Slope Factor = 1.1E-2 per mg/kg/day

INHALATION: Unit Risk = 1.7E-6 per pg/cu.m.
Slope Factor = 6.0E-3 per mg/kg/day

Tetrachloroethylene (PERC): Same as TCE. Use the foliowing toxicity values:

ORAL: Unit Risk = 1.5E-6 per pg/l
Slope Factor = 5.2E-2 per mg/kg/day

INHALATION: Unit Risk = range from 2.9E-7 to 9.5E-7 with a

geometric mean of 5.8E-7 per ug/cu.m.
Slope Factor = 2.0E-3 per mg/kg/day

Toxicity information for Carcinogenic Effects

Slope factors for carcinogens should be reported as per mg/kg/day.

inhalation of Air

It was reported that the Burning Ground (BGS3) is still active. Evaluation of direct
inhalation and indirect exposure of the products or chemicals emitted during the burning
process should be evaluated.

Models Used

Air Model: Turner (1970) model was used to determine the exposure concentrations in
air within specified dispersion distances from the source. The model seems to be very
old and newer models should have been evaluated. EPA recommends that the T-Screen
Dispersion model be used, as it will more accurately model dispersion.  Also the
dispersion distances were arbitrary set at 100, 500, 1,000, and 1,500 meters from the
UEP/BG3 perimeter. The Burning Ground (BG3) is still active and an evaluation should
have been done for shorter distances. Regardless, even at the 100 meters distance the
cancer risk was evaluated to be 4E-3 from release point (page 65) using only two
chemicals of concern. The cancer risk will be much higher if shorter distances were
assumed and more chemicals (TCE & PERC) are included in the evaluation.
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Water Model: The Simplified Lake and Stream Analysis (SLSA) was used to predict water
contaminant concentrations in Lake Caddo. This model is a rough screening model and
seems to be inadequate for the purpose of a risk assessment.

Threshold Limit Values-Time Weighted Averages (TLVs-TWAs)

Inhalation exposure concentrations were compared to TLVs-TWAs (page 68) and the
conclusion reached that risks to on-site receptors (site workers) are not anticipated. This
conclusion was stated even though the risk assessment indicated a cancer risk of 4E-3
to workers.

The use of TLVs and TWAs is inappropriate for the purposes of a risk assessment. The
Superfund program follows the risk assessment evaluation of the effect of combined
chemicals. i.e., cumulative risk. Risks greater than EPA’s acceptable excess cancer risk
range of 1E-4 to 1E-6, pursuant to the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), are unacceptable.

Off-site/Caddo Lake Risk

Although the ingestion of water via water supply was evaluated, the inhalation of volatiles
during showering should also be evaluated.

ingestion of Caddo Lake fish by a child was evaluated, however, the concentrations of
contaminants in the fish was based on too many models and assumptions.

Ecological Assessment

Page 85: In the first paragraph, it is stated that the interim assessment represents a
screening-level estimate of potential ecological impacts resulting from contaminant
release from Sites 18 and 24. Clarification is needed to describe how the definitive
ecological risk assessment will differ from the interim ecological risk assessment. A
problem formulation and ecological site conceptual model (including sources of
contaminants, exposure pathways and routes, and ecological receptors) need to be
provided for the definitive ecological risk assessment. The purpose of the model is to
provide the rationale and focus for assessment and measurement endpoints for the
definitive ecological risk assessment. In the third paragraph, references for EPA
guidance are provided. EPA's document entitted Framework for Ecological Risk
Assessment (EPA/630/R-92/001, February 1992) should be added.

Information about the problem formulation step and ecological site conceptual model
can be found in this reference.
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Page 87, Identification of Chemicals of Potential Concern section: Explanation needs
to be provided to justify whether it is appropriate that the list of contaminants for human
health is the same as the list of contaminants for ecological risk assessment. The cross
referenced sections in the human health section were not sufficiently detailed. More
detail needs to be provided for the methodology. Charts need to be included that
specify all contaminants detected, frequencies of detection, details on any other criteria
used to eliminate contaminants from the list for risk assessment, and specific rationales
used to eliminate contaminants. Clarification is needed for the purposes of ecological
risk assessment about whether contaminants that were eliminated for the human health
risk assessment should have been retained for the ecological risk assessment. Also, it
is unclear whether other media besides current groundwater and site surface soils and
future surface water should have been evaluated.

Page 88: In the third paragraph, how was it determined that there are no permanent
surface waters on the site? Given the close proximity of Harrison Bayou and Saunders
Branch and the site’s drainage patterns, these may possibly represent "permanent"
surface water for the purposes of this ecological risk assessment. In the last paragraph,
it is mentioned that a fence most likely limits movement of large mammals onto the site.
The discussion about the fence (or language about restriction of wildlife movement) is
inappropriate in the ecological risk assessment and should be removed from page 88
and elsewhere in the document.

Page 89: A more specific biological inventory of species expected to be present should
be provided. For example, what terrestrial species of small mammals and raptors and
what aquatic species are expected to be supportable by the habitat? In order to select
ecological receptors of concern from an inventory of supportable species, justification
needs to be provided about likely sensitivity and exposure of species to site-related
contaminants, which can be identified from literature searches for mechanisms of toxicity
for the site-related contaminants, ecotoxicological values, and life history requirements.

Table 15, Threatened and Endangered Species: The list is for Harrison County. There
needs to be a determination of whether the threatened and endangered species are
expected to utilize habitat on the site or be affected by off-site migration of contaminants,
and if so, the rationale about how the threatened and endangered species will be
assessed in the ecological risk assessment needs to be provided.

Page 90: In the first paragraph, potential ecological exposure pathways are mentioned.

Discussion should be provided about how each of the exposure pathways will be
assessed.
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Page 96: Inthe first paragraph, it is stated that, chemical-specific intakes for assessment
of ecological risk were not calculated due to complexity of ecosystem composition and
scarcity of species-specific intake rates and toxicity data. From these statements, it
appears that no attempts were made to inventory and characterize ecological species
(their life history requirements and their sensitivity to site-related contaminants), to
identify food web relationships, or to compile from the available literature species-specific
intake rates and toxicity data. The speculations made about the complexity of the
ecosystem and the scarcity of literature data are inadequate to justify no effort to obtain
the information. The ecosystem needs to be characterized, and the literature needs to
be thoroughly searched to obtain what data is available for ecotoxicological values,
mechanisms of toxicity, and life history requirements (dietary percentages, daily ingestion
rates, body weight, home range sizes). Not assessing bioaccumulation would only be
appropriate for site-related contaminants that are not bioaccumulative. The
contaminants which are bioaccumulative need to be identified. For those contaminants
that are bioaccumulative, tissue residue analyses would be recommended to be
planned for the definitive ecological risk assessment.

Page 96, ldentification of Contaminant-Specific Criteria section: In the second
paragraph, it is stated that risk characterization for on-site organisms exposed to site
surface soils was qualitative, not quantitative, because of lack of developed numerical
soils contaminant criteria. The Superfund program in Region 6 uses ecotoxicological
literature values for terrestrial biota in the absence of EPA-published soil criteria. It
seems that the literature was not and needs to be thoroughly searched to obtain those
ecotoxicological values available for the site-related contaminants that could be used to
represent site ecological receptors. The risk characterization for the screening ecological
risk assessment needs to be as quantitative as possible with the results summarized on
page 99.

Page 97: Both acute and chronic EPA aquatic life freshwater criteria should have been
used. In the last paragraph, the complete list of site-related contaminants that did not
have EPA aquatic life freshwater criteria should be provided.

Table 17: Was the 50 mg/l hardness used for the aquatic criteria a site-specific value?
If not, a site-specific hardness value should be used in the calculation of the criteria for
hardness-dependent metals. Also, was the list of contaminants the full list of aquatic
site-related contaminants?

Page 99, Ecological Risk Characterization section: In the first paragraph, which

describes the risk characterization in general, a statement should be added that the
purpose of risk characterization is to quantify ecologically protective residual
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concentrations for site-related contaminants. In the second paragraph, the conclusions
about ecological risk for terrestrial ecological receptors are qualitative, speculative,
unconvincing, and reflect an inadequate amount of effort dedicated to the ecological risk
assessment. For the terrestrial assessment, there is no resultant information that can be
used to determine ecologically protective residual concentrations for site-related
contaminants. In the third paragraph regarding conclusions about the aquatic risk
characterization, clarification needs to be provided for whether EPA aquatic life
freshwater criteria were available for all of the contaminants (estimated by modeling to
discharge to surface waters). If there were contaminants for which EPA criteria were not
available, the literature should be searched for ecotoxicological values that could be
used in the risk characterization.

Page 102: The first sentence of the second paragraph needs to be reworded once a
more quantitative assessment is conducted.
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REVIEW COMMENTS FOR THE DRAFT FINAL REPORT INTERIM RISK ASSESSMENT
FOR BURNING GROUND 3 AND UNLINED EVAPORATION POND (SITES 18 & 24)
LONGHORN ARMY AMMUNITION PLANT KARNACK, TEXAS
JANUARY 1994

Metcalf and Eddy (M&E) risk assessors have reviewed the Draft Final Interim Risk Assessment Report
for Burning Ground 3 and Unlined Evaporation Pond (Sites 18 & 24) at the Longhorn Army Ammunition
Plant in Karnack, Texas. In general, the structure and approach taken in this Interim Risk Assessment
are consistent with existing guidance. However, M&E’s review revealed a number of issues and
deficiencies which should be resolved in subsequent versions of this document. Guidance documents used
in the human health risk assessment review included U.S. EPA’s Risk Assessment Guidance for
Superfund (RAGS) Volume I Human Health Evaluation Manual (HHEM) (Part A); RAGS HHEM
Supplemental Guidance "Standard Default Exposure Factors” OSWER Directive 9285.6-03, Dermal
Exposure Assessment: Principles and Applications (U.S. EPA 1992); and U.S. EPA Region VI's Draft
Supplemental Risk Assessment guidance (April 14, 1992). A review of the ecological assessment was
also performed. Comments for the ecological review follow the human health risk assessment review

comments.

HUMAN HEALTH RISK ASSESSMENT

GENERAL COMMENTS

1. Overall, the risk assessment involves a reasonable approach for deciding whether an immediate
threat to human health could be associated with what is known of current site conditions. The
most feasible, maximally exposed existing receptors were identified and relevant exposures, for
the most part were characterized. The report is beneficial in that data gaps are identified which
could potentially impact the performance of a reliable or valid Remedial Invéstigation/F easibility
Study (RI/FS) for the sites. The major conclusion which can be drawn for the report is that
additional data must be collected to more fully characterize the nature and extent of contamination

in soil, groundwater, surface water, and sediments.

2. The significance of Caddo Lake and Big Cypress Bayou being in close proximity to the site
should be given further attention. Since drinking water supply and recreation are associated with

the bodies of water, it would seem worth the effort to sample the surface water and sediment at

1
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points potentially impacted by surface water runoff or migration of groundwater. It seems that
surface water runoff from the active burning grounds/UEP could reach Harrison Bayou which
drains to Caddo Lake. Figure 2 shows Harrison Bayou within 1000 feet of contaminated soil and
groundwater. This surface water runoff route is not included in the modeling of future
contamination to Caddo Lake. This seems inadequate when looking at the potential for surface
water runoff and possibly groundwater recharge to Harrison Bayou. Sampling of the sediment
and surface water in this tributary and other water bodies would eliminate much of the uncertainty

involved with modeling potential impacts.

3. Although inhalation of volatiles detected in soil was evaluated, the contribution of fugitive dusts
containing metals and semi-volatiles was omitted. The contribution of these analytes to total
inhalation Risk/Hazard via fugitive dust inhalation should be evaluated.

4, Additional justification for not evaluating a future residential scenario may be required

for the sites for the baseline risk assessment for the RI/FS.
SPECIFIC COMMENTS

Section 1.2, page S: : The discussion focuses on the lack of groundwater wells on the
installation. However, no information regarding wells off-site is
provided. Additional details should be included concerning

whether private wells exist in the vicinity of the installation.

ion 2 a -16: Although the text gives reference to a data summary report that
describes past sampling events and analyses, a brief description
of past sampling and analyses, especially for soil and
groundwater, may provide a better understanding of the chemical
release trends that have occurred in groundwater. For instance,
it has been stated that the November 1992 groundwater sampling
results will be used for the interim assessment due to data
collection, data quality, and current contamination trends. It
would be helpful to see a presentation of past sampling results,
data, trends, etc. in order to provide the overall picture for the

site assessment.
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It has been assumed that the site will remain unchanged in the
future, and that workers on site are the main receptors of
concern for the soil exposure pathway. Therefore, future
redevelopment of the area is not expected to occur. Subsurface
soil would not be expected to be exposed. Because surface soil
data (0-6 inches) does not exist for the site, maybe a qualitative
analysis can be included in the assessment to provide a
comparison of how surface soil and soil collected at depth (1-5

feet) may differ in chemical composition and concentration.

Section 2.4, page 16: Chemicals were not considered to be of concern if they were
detected infrequently and/or below background concentrations.
However, according to a draft supplemental risk assessment
guidance provided by Region VI (April 14, 1992), chemicals of
concern should have included; 1) chemicals detected in at least
one CLP sample; 2) compounds considered common laboratory
contaminants that exceed 10 times the maximum concentration
in blank samples, and chemicals not considered common
laboratory contaminants that exceed 5 times the maximum blank
sample concentration. According to U.S. EPA Region VI ’s
guidelines, organic chemicals or naturally occurring hazardous
metals, should not be eliminated by comparison to background
concentrations because omission of these chemicals may result in
a loss to the overall risk characterization. Chemicals that could

be eliminated are essential nutrients, excluding arsenic.

Chemicals that were eliminated from further study based on the
reasons listed above, but that should be potentially included as
chemicals of concern are thallium, acetone, tetrachloroethene,
toluene, vinyl chloride, and xylene in groundwater, and vinyl

chloride in soil.

Section 2.4, Table 1, page 17: There appear to be some discrepancies between Table B-2 and
Table 1. Table 1 states that vinyl chloride was detected 2/31
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times at 21 and 25 ug/l. However, Table B-2 lists the following

vinyl chloride concentrations in groundwater.

MW-1 = 30 pg/l MW-4 = 21 pgfl
MW-22 = 25 pg/l BH-4 = 18 and 90 pg/l
BH-7 = 880 pg/l BH-8 = 120 g/

An explanation should be provided for the exclusion of these
data points from MW-1, BH4, BH-7, and BH-8.

Section 2.4, page 18: If chemicals are eliminated based on minimal relative
contribution to risk, it is necessary to provide documentation of
comparative calculations such as those provided in RAGS Section
5.9.5. Given the toxicity of tetrachloroethylene, a qualitative
comparison of relative risk contribution is insufficient without
corresponding quantitative comparisons. However, U.S. EPA
Region VI guidance states the Concentration-Toxicity Screening
procedure should not be used unless the data set consist of more
than 80 chemicals

In addition, the purpose of using frequency of d&eaion as a
method of eliminating chemicals is to prevent evaluating
chemicals which may not be site related. Chemicals removed
from further consideration in groundwater were also detected in
soil. Based on past site activities and the presence of
tetrachloroethylene, toluene, and vinyl chloride in soil as well as
groundwater, it is clear that these chemicals are most likely site
related. According to RAGS section 5.9.3, chemicals expected
to be present should not be eliminated from further consideration

based on frequency of detection.

Section 2.4, page 18: ' According to summary table C-2 there were four locations where
vinyl chloride was detected in soil borings.
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8A-900 @ 8 ft = 785 pug/kg 8A-904 @ 4 ft = 51 pglkg
8A-907 @ 4 ft = 51 pg/kg 8A-977 @ 10 ft = 56 pg/kg

Even though two of these samples are below the level at which
occupational exposure would normally occur, the samples do
provide evidence that vinyl chloride is site related. Since vinyl
chloride is most likely site related, it should not be removed
from further consideration in soil based on frequency of
detection. Therefore, vinyl chloride should be included in the
risk assessment evaluation. The source of the value of 42 ug/kg

vinyl chloride in Table 2 is unclear based on available data.

ion 2,4 le 2 19: The location and individual concentrations of each background
soil sample should be provided so that the 95% upper confidence

level calculations can be checked for accuracy.

In addition, if chemicals are going to be removed based on
comparison to background, an effort must be made to
demonstrate that the site specific background concentrations truly
represent background conditions. Although the soil background
concentrations listed appear comparable to those presented in
Elements in North American Soils, by James Dragun and Andrew
Chiasson (1991), it is necessary to include data from literature
sources to qualify site-specific soil and groundwater background

samples.

Section 3.1, page 22: Although the facility is located on land owned by the government
and land use or ownership is not expected to change, a potential
for future development should probably be considered. Perhaps
additional information concerning zoning designations of the
areas surrounding the facility could be added to the text.
Further, relevant governmental policies/regulations regarding site
investigations in the event of a change in ownership should be
described.
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ion 3.2 22: A conceptual site model showing the sources of contamination,
transport media, routes of exposure and human receptors at

exposure points could be developed and included in the report.

In addition, the potential for a future residential scenario should
be discussed in the risk assessment in order to provide the range

of potential risk which could feasibly be expected for the site.

ion 3,2 24: A qualitative evaluation of potential groundwater contamination
was included for residents serviced by the community water
supply well. As a conservative measure, a quantitative
assessment could be included to evaluate the groundwater

concentrations detected on-site.

Section 3.2, page 25: Exposure via inhalation of fugitive dust particles was not
included in the risk assessment because of the presence of a grass
covering. However, exposure may be likely if the grass
covering does not remain lush and healthy such as during dry
seasons. If dry seasons are common in the site vicinity, an
exposure scenario that includes inhalation of fugitive dusts
probably should be included.

tion 3.3, pa : Modeling may not adequately represent water quality conditions
in Harrison Bayou and Caddo Lake. Actual sampling of surface
water and sediment in Harrison Bayou and Caddo Lake would
give a clear indication of present conditions. Although it may be
necessary to model the extent of contamination into the future,
the current extent should be accurately defined by sampling data.

Section 3.4, Table 8, page 41: Please provide more information regarding the actual calculation
of the 95% upper confidence levels. It is difficult to distinguish
exactly what values were incorporated into the calculations. For
example, Table 2 on page 19 states that arsenic was detected
21/42 times. However, based on table C-1, it appears that,
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disregarding the E.P. toxicity samples 8A-916 through 8A-921,
arsenic was detected 25/49 times in samples 5 feet deep or less.
It is impossible to check the calculations if it is not clear which
values were included in the calculations. It would also be
appropriate to document the formulas used in the calculations
such as sample standard deviation and 95% upper confidence

level.

ion 3.4, page 43: According to U.S. EPA Region VI guidelines, as well as HHEM
Supplemental Guidance, the exposure frequency for workers is
250 days (assuming 5 days per week, 50 weeks per year) and
exposure duration for workers is 25 years. The appropriate
exposure parameter values should be incorporated in all intake

equations.

ion 3.4 43 through 46:  Some of the exposure parameters listed do not appear to be good

estimates of reasonable maximum exposure.

e A 15 year exposure duration for an occupational scenario is
significantly less than the 25 yéar exposure duration
recommended in RAGS/HHEM.

e A 25 Kg child body weight is significantly above the 15.1
Kg child body weight recommended in RAGS/HHEM.

ion 3.4 44: The value of 1 for an absorption value is very conservative.
U.S. EPA Region VI recommends using 0.1 for organics and
0.01 for metals.

Section 3.4, page 46: The dermal permeability constant used in the intake equation for
dermal exposure to water is chemical-specific. It appears as
though the default constant of 8.4E-04 was used for each of the
chemicals. The Dermal Exposure Assessment Principles and
Applications (U.S. EPA 1992) guidance provides chemical-

7
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specific permeability constants. Please include a table listing the

values used for each of the chemicals of concern.

Section 4.2, page 56: The Health Effects Assessment Summary Tables (HEAST) lists
an RfC of 3.0 mg/m® for methylene chloride (HEAST, March

1993).
ion 4 : The unit risk value of SE-5 ug/LL may be converted to an oral

slope factor of 1.8 (mg/kg-day)! by assuming 2 liters per day
and 70 kg body weight as per the guidance of the Environmental
Criteria and Assessment Office (ECAQ). The ECAO is part of
the U.S. EPA ’s Office of Health and Environmental Assessment
and is responsible for the development of the HEAST.

Section 4.3, page 60: The chemical cis-1,2-dichloroethene is classified as group D
(IRIS October 1993). No carcinogenic toxicity values exist for
this chemical. Although this chemical was listed in the
carcinogenic toxicity section, cis-1,2-dichloroethene was not

included in the risk calculations.

ion 4.3, page 61: According to the March 1993 edition of HEAST, the
carcinogenic toxicity values for trichloroethene have been
removed and the ECAO should be contacted. The ECAO has
developed provisional toxicity values for the oral and inhalation
exposure pathways. The ECAO and also U.S. EPA Region VI
personnel should be contacted for guidance.

In addition, contact should be made with U.S. EPA Region VI
personnel and ECAO concerning guidance as to the assessment

of other chemicals of concern which lack toxicity values.

Section 4.3, page 61: Applicable or Relevant and Appropriate Requirements (ARARs)
such as maximum contaminant levels (MCLs) for groundwater,

and ambient water quality standards (AWQS) for surface water

8
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were not included in the risk assessment. The chemical-specific
ARARs should be provided for the media of concern.

Toxicity values for lead have not been developed for use in the
risk and hazard calculations, but exposure to lead can be
evaluated with U.S. EPA’s Lead Biokinetic Model.

Section 4.4, page 61: A slope factor is available for arsenic. A slope factor is not

available for cis-1,2-dichloroethene.

Section 5.3, page 72, Table 13: The hazard quotients for the ingestion of site soils (worker) for
nickel and zinc are incorrect. The correct values are 4E-4 and
10E-5, respectively. No significant changes to the total worker

soil ingestion hazard would result based on these corrections.

ion 74: Intuitively, an HI exceeding 1.0 based on dermal absorption of
arsenic and cadmium from soil does not make much sense,
especially given the relatively low concentration of arsenic
(<3.0 mg/kg) in soil. Furthermore, carcinogenic risk for the
dermal pathway is 3E-7, and 3E-9 for ingestion of soil.
According to RAGS HHEM Part A, Appendix A, the assessment
of dermal exposure to contaminants in soil or water may require
an adjustment of the oral toxicity value from an administered
dose to an absorbed dose. This is accomplished by taking the
oral toxicity value and multiplying it by the chemical-specific
oral absorption factor for noncarcinogenic values. Carcinogenic
toxicity values are divided by the oral absorption factors. The
adjusted oral toxicity value, or "dermal” toxicity value, is then
used as the toxicity value in the risk and hazard calculations.

tion 5.3, page 78, Table 14: The reference concentration for methylene chloride is 3.0
mg/m®. Therefore, a hazard quotient can be computed for
methylene chloride for the exposure pathwéy for inhalation of

organic vapors from Caddo Lake.

9
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ECOLOGICAL RISK ASSESSMENT

GENERAL COMMENTS

1. U.S. EPA Region VI has a Region 6 Standardized Ecological
Risk Assessment Format. The format identifies the five sections
which make up the Ecological Risk Assessment. This report
contains only two of these sections (Exposure Assessment, Risk
Characterization). Some of the information necessary in the
other sections is provided, but these are deficiencies. All

components of an ecological risk assessment must be provided.

2, A hazard identification is a necessary part of the Ecological Risk
Assessment. This section identifies a site description and a
description of stressors. The site description includes the
distribution of contaminants throughout the media. While this is
done to some degree, the lateral and vertical extent of

contamination in the soil is not presented.

The description of stressors should include a discussion of
bioavailability and potential adverse effects on biota. This

- information was not provided.

3. The receptor characterization and endpoints are necessary. An
on-site and near-site survey to: (1) describe the communities and
species making up the communities; (2) identify the presence or
potential presence of Federal and State Threatened and
Endangered Species; and (3) identify sensitive habitats such as
wetlands was not performed and needs to be. Also, site-specific
endpoints were not measured. For example, no toxicity testing

or tissue analysis were performed.

4. No surrogate species were established for this risk assessment.

Surrogate species need to be developed for different media and

10
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trophic levels. These surrogates are then carried through the risk
assessment process to show the presence or absence of potential

risk.

5. ‘ The ecological risk assessment is too qualitative to allow
conclusions to be drawn. According to the Region VI Format
for Ecological Risk Assessments, the objectives of the risk
characterization are to: (1) determine if there is a significant
ecological risk; (2) evaluate a need to remediate; and (3) develop
potential remediation goals. A qualitative attempt was made to

determine objectives 1 and 2. Discussion of objective 3 should

also be provided.
SPECIFIC COMMENTS
Section 9.0, page 89, §5: State-listed Threatened and Endangered Species should be

included. Also, sensitive habitats, especially wetlands that are
potentially impacted, need to be identified and investigated.

ion 9,2 1: It appears that surface runoff from the sites drains to Harrison
Bayou. The concern by the authors for potential aquatic impacts
suggests that sediment is also a medium where exposure is
possible. This pathway was not explored, but should be
considered, or an explanation offered for why sediment samples

were not collected.

ion 1.92: Please explain why modeling was performed instead of collecting
actual surface water data.

tion 1, 14 Since surface runoff was not included in the model, the authors
should not say the methods were "extremely conservative®.
Surface runoff should be considered as a component of the
model, unless objective data are collected to confirm or negate

this potential source of site-related constituents.

11
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Section 10.2, page 96 41: While no Federal standards exist for soils, the NOAA guidelines
are commonly used as benchmarks. Using these benchmarks, it
appears that barium and cadmium exceed the benchmarks and
may be of ecological concern. Benchmarks for the organic

contaminants are not available at this time.

ion 1 7, §2: It is unclear what "sources” of information were used. If a
database was used, it should be referenced. If a database was

not used, the AQUIRE database is recommended by U.S. EPA.

Also, literature values should be used when they are lower than
ambient water quality standards. LOELs should be used

whenever possible.

Section 10,1, page 96, 11: If available, State of Texas criteria should be incorporated into
this section or in other appropriate sections of this report.

ion 10.2 1: In Section 10.3, literature values for water contaminants are used
whenever Federal criteria are not available. This process should
be used for terrestrial plants and animals also. Information on
many, if not all, contaminants of concern are available for

terrestrial species.

Section 11,1, page 99, §1: As noted earlier, "criteria” are available to allow quantification
or semi-quantification of risk. The authors need to collect
enough information to allow a more quantitative assessment of
risk. This can be in the form of additional sampling and/or a

more complete literature search and development of "criteria”.

Section 11,2, page 99, {1: The authors apparently feel that there may be unacceptable risk
to the terrestrial biota at the site. Further definition of this risk
is appropriate. Additionally, it is unclear if the risk is acute,
chronic, and/or food chain effects. All these types of risk need
to be considered and addressed.

12
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Section 11,3, page 99, 11: Surface water sampling is recommended to allow a much more
accurate comparison of criteria to surface water concentrations.
Also, “criteria" for sediments were not developed, and
consequently, no risk characterization of sediment was
performed. Since a risk characterization of surface water was
conducted, the sediment should be addressed also. It would also
be appropriate to address the potential for food chain effects in
this section.

Section 12.0, page 102, 1: The Ecological Risk Assessment should address current and
future potential impact.

Appendix C: According to Section 2.3 of the Risk Assessment, soil samples
were taken at discrete depths. Composite interval sampling and
continuous sampling were apparently not conducted. In most
cases, soil samples were not collected until a depth of 2 or 4 feet
had been drilled. After the 2 or 4 foot sample, another sample
was not collected until the 7 or 10 foot depth. These samples
essentially missed all the ecologically important portions of the
soil. More sampling from shallow soils would be appropriate to
characterize the potential risk to terrestrial biota. Also, since no
surficial samples (0-6 inches) were taken, it is difficult to
determine the potential risk to non-burrowing species and
shallow rooted plants. Exposures associated with sediment
cannot be evaluated without characterizing surficial soil
contaminants which may be translocated into Harrison Bayou and
Caddo Lake.

13
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APR 12 1334

CERTIFIED MAIL: RETURN RECEIPT REQUESTED
Plo4A 95 153~

David Tolbert, Project Manager

Longhorn Army Ammunition Plant

Attn: SMCLO-EN

Marshall, Texas 75671-1059

Re: Review of the Statistical Methods Used for Calculation of Background Levels at
Longhorn Army Ammunition Plant

Dear David:

Pursuant to the Federal Facility Agreement for the Longhorn Army Ammunition Plant,
EPA is submitting comments on the document titled Review of the Statistical Methods
Used for Calculation of Background Levels at Longhorn Army Ammunition Plant.

Comment #1 :

As we discussed during the March 22, 1994, meeting held at EPA'’s office in Dallas, the
equations used for calculation of background levels appear appropriate and in accordance
with EPA methods. However, it is EPA’s position that the background issue has not been
resolved. :

The intention of identifying background sample locations for each of the 13 sites during the
scoping of the approved RI/FS Work Plan dated June 1992, and for the 145 sumps was only
to determine what constituents (naturally occurring and man-made/induced) existed at the
site under investigation and what constituents possibly were emanating or migrating from
other site(s) in close proximity to the site under investigation. The background sample
locations and the information generated from the locations were never intended to be used
to characterize "background" for the Longhorn Army Ammunition Plant facility.

Background samples are to be collected from areas on the facility not affected by
contamination but that do have the same basic characteristics. Proper identification of
ground and surface water flow direction and wind direction are key and determination of
the proper background sample population size is essential. At this point in the
investigations, these key elements in determining background sample locations have not
been taken into account, therefore, samples from the appropriate background locations have
not been collected.
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Comment #2
The determination of the 95% Upper Confidence Limit (UCL) when detection limits are
in question is inappropriate. Refer to the Statistical Analysis of Ground-Water Monitoring
Data at RCRA Facilities, Interim Final Guidance, April 1989 (EPA/530-SW-89-026); and
Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Addendum to
Interim Final Guidance, July 1992. In both of these documents, the statistical analysis

method when dealing with nondetects is identified and discussed.

(08053

If you have any questions about EPA’s comments or any other matter, please contact me
at (214) 655-6744.

Sincerely,

Lisa Marie Price
Remedial Project Manager
Superfund Texas Enforcement

cC:

Lieutenant Colonel Lawrence J. Sowa
Commanding Officer, U.S. Army
Longhorn Army Ammunition Plant
Marshall, Texas 75671-1059

Tulsa District Corps of Engineers
P.O. Box 61

Attn: Mr. Ross Nguyen
CESWT-PP-E

Tulsa, OK 74121-0061

Mike Moore, Superfund
Texas Water Commission
P.O. Box 13087

Capital Station

1700 N. Congress Avenue
Austin, TX 78711-3087
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DEPARTMENT OF THE ARMY 008054
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 756711069 = ...’

i T re

Ly © April 14, 1994"‘”?!: tAFR 15 -

ATTEMNNON OF B

Superfund Reinforcement

U.S. Environmental Protection Agency
1445 Ross Avenue

Dallas, Texas 75202

Dear Ms. Price:

Enclosed are two copies of the Defense Environmental Restoration Program
Management Information Systemm (DERPMIS)/Restoration Management Information
System (RMIS) resohution document for Longhom Army Ammunition Plant, Kamack
Texas.

Sincerely,

Hosa—
Lawrence J. $0wa
Lieutenant Colonel, U.S. Army
Commanding Officer
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APR 19 1994

P 435988 Ol

CERTIFIED MAIL: RETURN RECEIPT REQUESTED

David Tolbert, Project Manager
Longhorn Army Ammunition Plant
Attn: SMCLO-EN

Marshall, Texas 75671-1059

Re: Draft Final Report Phase I Investigations of
125 Waste Process Sumps and 20 Waste Rack Sumps at
Longhorn Army Ammunition Plant

Dear David:

Pursuant to the Federal Facility Agreement for the Longhorn Army
Ammunition Plant, EPA is submitting comments on the document titled
Draft Final Report Phase I Investigations of 125 Waste Process
Sumps and 20 Waste Rack Sumps at Longhorn Army Ammunition Plant.

If you have any questions about EPA’s comments or any other matter,
please contact me at (214) 655-6744.

Sincerely,

Lisa Marie Price
Remedial Project Manager
Superfund Texas Enforcement

cc: Lieutenant Colonel Lawrence J. Sowa
Commanding Officer, U.S. Army
Longhorn Army Ammunition Plant
Marshall, Texas 75671-1059

Tulsa District Corps of Engineers
P.O. Box 61

Attn: Mr. Ross Nguyen

CESWT-PP-E

Tulsa, OK 74121-0061

Mike Moore, Superfund

Texas Natural Resource Conservation Commission
P.O. Box 13087

Capital Station

1700 N. Congress Avenue

Austin, TX 78711-3087

CH- £
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General Comments:

#1 The essence of the investigation of the waste process and waste rack sumps was to
determine if a release had occurred, and if a release had occurred to get some indication
of the impact of the release. However, it appears that the premise under which the data
from the investigation was interpreted and under which this document was prepared is
faulty.

The chemical data generated during the investigations were evaluated with respect to
applicable or relevant and appropriate requirements (ARARs) to determine if the media
sampled were contaminated... Background levels were established... Soil sample analytical
results were compared to the background concentration levels and also to the [TNRCC]
Risk Reduction Standard #2 clean up levels. Data exceeding both the background levels
and Risk Reduction Standard #2 clean up levels, were considered to be evidence of
contamination. Section 5.2 Data Evaluation, page 29

Of the 141 [sumps] investigated, 130 sumps showed contamination and 11 sumps
contained contaminants of concern which did not exceed applicable cleanup levels.
Executive Summary

It is recommended that no further investigation be implemented for [11] Sumps..., since
none of the constituents of concern exceeded applicable soil cleanup levels. Section 8.0
RECOMMENDATIONS, page 202

Regarding the issue of ARARs, not only was EPA was not involved in any discussion of
ARARs specifically for the sumps, but the final determination of ARARs and use of
ARARs to determine what is and is not contaminated during the initial investigation phase
of the project is completely inappropriate, a point EPA would have made if consulted on
the matter.

As early as November 1993 (refer to Longhorn AAP Project Coordinators meeting minutes
dated November 16, 1993), EPA has expressed concern about the adequate characterization
of background soil concentrations. Again in EPA’s December 15, 1993, letter regarding the
draft Field Investigation Summary Report for the Group #1 Sites, EPA raised the question
of the adequacy of background data compiled for the Corps of Engineers (COE). During
the March 22, 1994, meeting held with representatives from the Army, EPA, TNRCC, and
COE, the issue of background was again discussed with the same reservation expressed by
EPA and TNRCC regarding the issue of the characterization of background soil
concentrations. Furthermore, in formal comments submitted by EPA on April 11, 1994, for
the document titled Review of the Statistical Methods Used for Calculation of Background
Levels at Longhorn Army Ammunition Plant, EPA stated that it did not believe the issue
of background had been resolved.
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Risk Reduction Standard #2 of the TNRCC Final Risk Reduction Rules appears to
accompanied with a caveat for Superfund sites that a site-specific risk assessment must be
conducted. Consequently, the Media Specific Concentrations associated with the Risk
Reduction Standards are not to be arbitrarily applied.

Therefore, to make the determination after the first phase of the investigation of the waste
process and waste rack sumps which sumps are or are not contaminated with constituents
of concerns or no concern that exceed or don’t exceed some arbitrarily established clean up
level is completely inappropriate. Consequently, the document should contain an evaluation
of all contaminants detected at that sump sites and report all concentrations detected.

Specific Comments:

#2 Page 16: What kind of safety concerns prevented investigation for this sump?

#3 Table 5-4, page 41: The determination of the 95% Upper Confidence Limit (UCL)
when detection limits (i.e., nondetects and percentage of nondetects) are in question is
inappropriate. Refer to the Statistical Analysis of Ground-Water Monitoring Data at
RCRA Facilities, Interim Final Guidance, April 1989 (EPA/530-SW-89-026); and Statistical
Analysis of Ground-Water Monitoring Data at RCRA Facilities, Addendum to Interim
Final Guidance, July 1992. In both of these documents, the statistical analysis method when
dealing with nondetects is identified and discussed.

20f2
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CERTIFIED MAIL: RETURN RECEIPT REQUESTED APR 1

pavid Tolbert, Project Manager P ADS ae8 ol
Longhorn Army Ammunition Plant

Attn: SMCLO-EN

Marshall, Texas 75671-1059

Re: Draft Final Field Investigation Summary Report for
Group #2 Sites at Longhorn Army Ammunition Plant

Dear David:

Pursuant to the Federal Facility Agreement for the Longhorn Army
Ammunition Plant, EPA is submitting comments on the Draft Final
Field Investigation Summary Report for Group #2 sites at Longhorn
Army Ammunition Plant. EPA’s comments are include as an enclosure
to this letter and in the enclosed letter from Metcalf & Eddy.

If you have any questions about EPA’s comments or any other mattér,
please contact me at (214) 655-6744.

Sincerely,

Lisa Marie Price
Remedial Project Manager
Superfund Texas Enforcement

Enclosure

cc: Lieutenant Colonel Lawrence J. Sowa
Commanding Officer, U.S. Army
Longhorn Army Ammunition Plant
Marshall, Texas 75671-1059

Tulsa District Corps of Engineers
P.O. Box 61

Attn: Mr. Ross Nguyen

CESWT-PP-E

Tulsa, OK 74121-0061

Mike Moore, Superfund

Texas Natural Resource Conservation Commission
P.O. Box 13087

capital Station

1700 N. Congress Avenue

Austin, TX 78711-3087



a boring within that former burn pit.

#20 4-10, paragraph 2: Any guesses as to what the obstruction was that was encountered
in 16-SB-04?

#21 Figure 4-4:. Well 16-WW-05 is not identified on the figure.
#22 Figure 4-5: Explain the presence of the sand "amoeba"?
#23 5-2, paragraph 5: The Unlined Evaporation Pond and Burning Ground No. 3 sites are

located DOWNgradient from Burning Ground No. 2 (Site 17). Also Figure 5-2 which
depicts the potentiometric surface is questionable given the limited data.

#24 Sites 18 and 24: Figures need to indicate location and distances to Harrison Bayou and
Saunders Branch and distance to Caddo Lake.

#25 6-10 paragraphAZ: What were the results of the surface water sampling in Harrison
Bayou that was conducted? "A report addressing these results was never prepared. However,
the raw data were compiled into a [1989] document..."

#26 6-30, pafagraph 2. " the contamination may have been stabilized by the interim remedial
action at the UEP." Change "interim remedial action" to "RCRA closure".

#27 Site 29: Figures need to indicate location and distances to surface water features.

#28 7-8, paragraph 1: Indicate how the line was "closed" after samples were collected.

RECOMMENDATIONS

A A I s

General Recommendations:

Great care must fb‘e take in the construction of wells, using the state-of-the-art procedures

in order to prevent downgradient migration or cross-contamination between units.
Monitoring wells should be logged so that valuable stratigraphic information is passed over.
Specific Recommendations:

Site 12 .

* Closure of wells 12-WW-03, 12-WW-04, 12-WW-07, 12-121, 12-103

* Confirmation sampling of the 9 site wells; analysis for VOA, explosives and metals

* 18 direct push technology Jocations for stratigraphic information and ground water
sample collection; field screening for VOAs with samples collected for offsite analysis for

target metals and explosives analysis
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* Based on results of direct push technology, 3 downgradient shallow (<40 feet) monitoring
wells (1 well in the plume, 2 at the edge); analysis for VOA, explosives and metals

* Based on results of direct push technology, 1 deep well (>100 feet) monitoring well to
be located at the highest concentration detected with the direct push technology; analysis
for VOA, metals and explosives

* Installation and monitoring of piezometers in the ditch

* Approximately 6 surface water and sediment sampling in Central Creek and the unnamed
Creek for purposes of risk assessing

Site 16

* Confirmation sampling of the 12 site wells; analysis for VOA, explosives and metals

* 15 direct push technology locations for stratigraphic information and ground water
sample collection; field screening for VOAs with samples collected for offsite analysis for
target metals and explosives analysis

* Based on results of direct push technology, 3 downgradient shallow (<40 feet) monitoring
wells (1 well in the plume, 2 at the edge); analysis for VOA, explosives and metals

* Based on results of direct push technology, 1 deep well (>100 feet) monitoring well to
be located at the highest concentration detected with the direct push technology; analysis
for VOA, metals and explosives

Site 17

* Collection of 20 surface (0 to 6") on and offsite soil samples; locations to be determined
based on runoff and/or air depositional patterns; analysis for VOA, explosives and metals
* Confirmation sampling of the monitoring wells 17-WW-01 and 17-130; analysis for VOA,
explosives and metals

* 16 direct push technology locations for stratigraphic information and ground water
sample collection; field screening for VOAs with samples collected for offsite for target
metals, explosives, anions analysis

* Based on results of direct push technology, 3 downgradient shallow (<40 feet) monitoring
wells (1 well in the plume, 2 at the edge); analysis for VOA, explosives, metals, and anions
* Based on results of direct push technology, 1 deep well (>100 feet) monitoring well to
be located at the highest concentration detected with the direct push technology; analysis
for VOA, metals and explosives

* Collection of surface water and sediment samples for the purpose of assessing risk

Sites 18 and 24

* Collection of 25 surface (0 to 6") soil samples; Jocations to be determined based on
runoff and/or air depositional patterns; analysis for VOA, explosives and metals

* 30 direct push technology locations (10 north, 10 south, 10 west) for stratigraphic
information and ground water sample collection; field screening for VOAs

* Installation of 5 wells at the Wilcox/Midway contact (at C4A, near MW16, C8 areas,
porth of CS and C6, and south of C7 and C10); stratigraphic information will also be
collected

+ Based on results of direct push technology, 8 shallow (<40 feet) monitoring wells (3
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north, 2 west, 3 south, and some maybe east); analysis for VOA, explosives and metals
* Collection of 7 surface water and 7 sediment samples in Harrison Bayou and Saunders
Branch " :

* Assessment of the existing monitoring wells will be conducted to determine which wells
should be removed, which should be replaced, and which can remain

Site 29 2

* Confirmation sampling and analysis of the monitoring well 29-116 for explosives, 29-118
for selenium and mercury, 29-119 for cadmium

* Collection of 4 surface (0 to 6") and 4 shallow subsurface (0 to 5) soil samples from each
of the 6 production areas; analysis for explosives and metals

* Collection surface water and sediment samples for the purpose of assessing risk

Production Area
* 16 direct push technology locations for stratigraphic information and ground water
sample collection: analysis for explosives and metals
* Based on results of direct push technology, 3 downgradient shallow (<40 feet) monitoring
wells (1 well in the plume, 2 at the edge); analysis for explosives and metals
* Based on results of direct push technology, 1 deep well (>100 feet) monitoring well to
be located at the highest concentration detected with the direct push technology; analysis
for explosives and metals

Cooling Ditch Area
* 17 direct push technology Jocations for stratigraphic information and ground water
sample collection: analysis for explosives and metals
* Based on results of direct push technology, 3 downgradient shallow (<40 feet) monitoring
wells (1 well in the plume, 2 at the edge); analysis for explosives and metals
« Based on results of direct push technology, 1 deep well (>100 feet) monitoring well to
be located at the highest concentration detected with the direct push technology; analysis
for explosives and metals

Site 32

* Collection surface water and sediment samples for the purpose of assessing risk

* Direct push technology Jocations for stratigraphic information and ground water sample
collection: analysis for VOA, explosives and metals

* Based on results of direct push technology if necessary, installation of downgradient wells

6 of 6



Texas Natural Resource Conservation Commission

INTEROFFICE MEMORANDUM

008062

Date: 19 Apr 94

To: Michael Moore, Project Manager, Superfund Investigation
Section

From: Allison Jenkins, Toxicologist, Superfund Investigation
Section

Subject: Review of Interim Risk Assessment, Longhorn Army
Ammunition Plant

I have only a few comments on the above document. Comments

regarding the limitations of the risk assessment that we discussed
earlier and those limitations that were mentioned in the report are
not included. In addition, I reviewed both EPA Region VI and
Metcalf and Eddy Comments on the above document.

1. Page 17. Selection of chemicals of concern for groundwater.
Because only 6 contaminants were not included as chemicals of
concern, including PCE, toluene, and xylene (all found in soil) and
vinyl chloride, it would be conservative to add those as chemicals
of concern. These appear to be site-related.

2. Page 23

Ingestion of groundwater should be included as an exposure pathway
for future use of the site, if it is potable (< 10,000 ppm total
dissolved solids) and transmits a useable quantity of water.

3. Page 24. Inhalation of contaminated dust at burning grounds.

Discuss the deletion of this pathway further.

4. Page 45. Body weight of child should be 15 kg. Exposure
duration of a worker should be 25 years.

5. Page 59. Arsenic oral slope factor: 1.75 (mg/kg/day) *
6. Page 68

Threshold Limit Values (TLVs) and Time Weighted Averages (TWAs) are
not appropriate for use in this risk assessment.

7. Page 100. 1Include reference for freshwater criteria.

-
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DEPARTMENT OF THE ARMY
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 75671-1059

Aprl 21, 1994
REPLY TO
ATTENTION OF

Engineering Division

?

Ms.Lisa Price

Superfund Reinforcement

U.S. Environmental Protection Agency
1445 Ross Avenue

Dallas, Texas 75202

Dear Ms. Price:

Enclosed are updates of the deadlines for the Primary and Secondary Documents for
Groups #1, #2, and #3 for Longhorn Army Ammunition Plant.

If there are any questions, please contact Mr. David Tolbert at (903)679-2728.

Sincerely,

—

Lawrence J. SoWa
Lieutenant Colonel, U.S. Army
Commanding Officer
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DEPARTMENT OF THE ARMY

LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 75671-1059

April 21, 1994

Engineering Division

Ms. Lisa Price

Superfund Reinforcement

U.S. Enironmental Protection Agency
1445 Ross Avenue

Dallas, Texas 75202

Dear Ms. Price:
Enclosed are the Primary and Secondary Documents of:
a. Group #4 (waste sumps)
b. The IRA of the burning #3 and UEP
c¢. The IRA of the landfill caps (sites 12 & 16).

These documents are for planning purposes only. Group #4 assumes no additional
phases beyond phase 1L

If there are any questions, please contact Mr. David Tolbert at (903)679-2728.

Sincerely,

Pawr— Yo~
Lawrence J. Sowa

Licutenant Colonel, U.S. Army
Commanding Officer
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