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ABSTRACT 

A records search was conducted to assess the environmental quality of 
Longhorn Army Ammunition Plant (LHAAP) with regard to the use, storage, 
treatment, and disposal of toxic and hazardous materials and to define any 
conditions which may adversely affect health and welfare or result in 
environmental degradation. 

The revi ew of records i dentifi ed the major areas of potenti a 1 
contamination as burial sites, testing areas, the TNt production area, 
industrial (LAP) areas, and burning grounds. The major contaminants suspected 
include pyrotechnic ingredients, TNT scrap, red water, and explosive 
contamination scrap. 

The most likely routes of any potential off-post migration are via 
groundwater flow and surface runoff into the bayous feeding Caddo Lake, a 
recreational area. 
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I. GENERAL 

A. Purpose of the Assessment 

To assess the environmental quality of Longhorn Army Ammunition 
Plant (LHAAP) with regard to the use, storage, treatment, and disposal of toxic 
and hazardous materials and to define any conditions which may adversely affect 
health and welfare or result in environmental degradation. 

B. Authority 

DARCOM Regulation 10-30, Mission and Major Functions of the U.S. 
Army Toxic and Hazardous Materials Agency, 22 May 1979. 

C. Introduction 

1. In response to a letter from the U.S. Army Toxic and Hazardous 
Materials Agency (USATHAMA) requesting the identification of potentially 
contaminated installations~ the Commander, U.S. Army Armament Materiel 
Readiness Command (ARRCOM) identified LHAAP as such an installation. 

2. Presurvey instruGtions were forwarded to LHAAP on 22 December 
1978 to outline the assessment scope, provide guidelines to LHAAP personnel, 
and obtain advance information for review by the Records Search Team prior to 
the onsite search. 

3. LHAAP personnel were briefed by USATHAMA on the Installation 
Restoration Program on 12 March 1979 prior to the onsite records search. 

4. Various Government agencies were contacted during the period 
of 22 January through 28 March 1979 for documents pertinent to the records 
search. Agencies contacted include: 

a. Department of Defense Explosives Safety Board (DDESB). 

b. U.S. Army Environmental Hygiene Agency (USAEHA). 

c. U.S. Army Engineer Waterways Experiment Station (WES). 

d. National Archives. 

e. National Records Center, St. Louis. 

f. U.S. Army Armament Materiel Readiness Command (ARRCOM). 
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g. U.S. Army Engineers, Fort Worth District Office. it 

h. U.S. Geological Survey, Water Resources Division (USGS),. 
Austin, Texas. 

5. The ons ite phase of the search was conducted from 12 through 
16 March 1979. The following personnel from the Chemical Systems Laboratory 
and Robert B. Balter Co. (contractor) were assigned to the Team and prepared 
the report: 

a. Mr. Donald Gross, Team Leadet4

, Chemical Engineer (CSL). 

b. Mr. John Bane, Assistant Team Leader, Chemist (CSL). 

c. Mr. Ronald Kasse 1, Chemi st (eSL). 

d. LT Maureen McLeod, Chemical Engineer (CSL) . 

e. Major Jay Abercrombie, Ecologist (CSL). 

f. Mr. Robert Benson, Hydrogeologist (Contractor). 

6. In addition to the review of the records, interviews were 
conducted. A tour of the installation was made; photographs taken during the 
tour are included as Appendix A. 

7. Findings are based on records and statements made available to 
the Team during the search, and are current as of 16 March 1979. 

D. Installation History 

1. Location 
~ 

LHAAP occupies 'S,,437 hectares between State Highway 43 at 
Karnack, Harrison County, Texas; and the edge of Caddo Lake, a recreational 
area. The nearest major commun it ies are Marsha 11, Texas, approx imate ly 22 
kilometers southwest, and Shreveport, Louisiana, 64 kilometers east (Figure 
1) • . 

2. Mission 

LHAAP is a Government-owned, contractor-operated (GOeO) 
industrial installation under the jurisdiction of ARRCOM with the primary 
mission of load, assembly, and packout (LAP) of pyrotechnic and 
illuminating/signal ammunit~on and solid propellant rocket motors. The 
Longhorn Division of Thiokol Corporation is the current operating contractor. 
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3. Geology 

a. Physiography - TOpOgraphy1,2 

LHAAP lies in an extensive region commonly called the 
Pineywoods, a deep inland extension of the Gulf Coastal Plain that extends 
into Louisiana, Arkansas, and Oklahoma. The area is characterized by pine­
hardwood forests that cover gently rolling to hilly terrain. Streams on the 
installation generally flow north or northeast into Caddo Lake • 

. ~ 
LHAAP is situated on gently slop·ing land southwest of Caddo 

Lake. The average slope is 3 percent toward the northeast. Most of the land 
is flat (0 to 3 percent) but slopes as steep as 12 percent are common in the 
northwest and west regions and along the Harrison Bayou flood plain. Elevations 
vary from a high of 102 meters to a low of 52 meters above sea level. 

The installation is located in the West Gulf Coastal Plain 
section of the Coastal Plain physiographic province~ The installation lies 
on the north flank of the Sabine Uplift which ;s bordered on the west by the 
East Texas Basin. To the north lies the Rodessa Fault Zone. Figure 2 illustrates 
these structural features and the' relationship of the rock formations. 

Underlying LHAAP are rocks ranging in age from Jurasstc to 
Tertiary. These rocks dip to the northwest at 3 1/2 to 9 meters per kllometer. 
The relative ages of the following geologic formations are described in Table 
1. 

(1) The Trinity Group is of Lower Cretaceous age and lies 
unconformab lyon the eroded Jurass ic basement rocks. The Trin ity Group cons ists 
of 1,615 meters of sand, clay, limestone, marl, anhydrite, and conglomerate. 

(2) The Fredricksburg and Washita Groups are Lower 
Cretaceous age rocks which overlie the Tr"inity Group and consist of 280 meters 
of limestone, chalk, and marl. 

(3) The Austin, Taylor, and Navarro Groups consist of 975 
meters of Upper Cretaceous age chalk, marl, clay, and sand. The Austin Group 
lies unconformably on the Washita Group. 

(4) The Mi dway Group over 1 i es the Navarro Group and is 
made up of 275 meters of Tertiary age marine limestone, clay, and sand. 

(5) The Carrizo Sand-Wilcox Formation is an 
undifferentiated Tertiary formation and is the youngest formation in LHAAP. 
This 122-meter thick formation covers the entire base, overlies the Midway 
Group, and consists of crossbedded sand, interbedded with clay, lignite, and 
silt. There is some disagreement in the literature as to whether the formation 
is actually consolidated rock. It is referred to sometimes as unconsolidated 
sands and clays and sometimes as sandstone and shale (Figure 3). 
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Table I. Geologic Time Scale 
, 

Mi 11 ions of 
Era Period Epoch Years Ago 

(Approximate) 

Recent 
Quaternary 

Pleistocene 2.5 

Pliocene '.,.- ~ 7 

Cenozoic Miocene 26 

Tertiary Oligocene 38 

Eocene 54 

Paleocene 65 

Cretaceous 136 
. 

Mesozoic Jurassic 190 

Triassic 225 

Permian 280 

North America: 
(pennsy 1 vani an 

Carboniferous 345 
Mississippian 

Paleozoic 
Devonian 395 

Silurian 430 

Ordovician 500 

Cambrian . 
570 

Precambri an 
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b. Surface Waters 

Surface waters of LHAAP drain into Caddo Lake which is a 
part of the Big Cypress Bayou. At Shreveport, Louisiana, Big Cypress Bayou 
joins the Red River which flows southeast across Louisiana to enter the 
Mississippi River at Simmesport, Louisiana. 

Caddo Lake is a manmade lake into which all drainage from 
LHAAP eventually flows. The spillway elevation at the Caddo Lake dam is 51.2 
meters. Water levels at the installation are usually less than 51.8 meters 
elevation although during the wet seasons, the water level may rise as high 
as 51.9 meters. Property along Caddo Lake is generally inundated during periods 
of heavy rainfall. The possibility exists that the spillway elevation may be 
raised 61 centimeters to provide additional municipal water supplies. Raising 
the spillway elevation will decrease usable property at the installation. 

Most of LHAAP is dra i ned through four bayou s into Caddo 
Lake. These four systems consist of dendritic streams which are effluent; 
i.e., they, in part, drain the groundwater reserve~. A very small parcel of 
0.26 square kilometers drains directly toward Big Cypress Bayou. The location 
and extent of these drainage areas are presented in Figure 4. Storm water on 
the installation reaches the bayous by means of approximately 161 kilometers 
of maintained small drainage ditches and channels. For ease of presentation, 
each bayou system is treated individually. 

(1) Saunder's Branch of Martin's Creek has a total 
drainage area of 8.8 square kilometers of which 3.6 square kilometers are on 
the installation. This creek drains 11 percent of the installation, all of 
which is woodland or farmland. . 

(2) Harrison Bayou is the largest bayou with a continuous 
flow passing directly through the installation. Th·is system drains 
approximately 130 square kilometers of farmland with no industrial discharges 
or population centers. Harrison Bayou drains 10.1 square kilometers or 30 
percent of the instailation area (including the old. landfill, the burning 
grounds, and part of the static test area). At the installation, there are 
no point discharges into this bayou. 

(3) Centra 1 Bayou, Karnack Creek (unnamed on the USGS 
map) begins in Karnack and drains a total of 17 square kilometers. Its flow 
is intermittent. The system drains 9.8 square kilometers or 29 percent of the 
installation area (including most of the old TNT area, the sanitary landfill, 
the warehouse, the magazine, and the igniter areas). 

(4) The flows from Goose Prairie Bayou, North Bayou, and 
Moray Ditch (unnamed on the USGS map) are intermittent; in dry season all flows 
originate on the installation. Almost all of this 12.2 square kilometers 
drainage basin is located on the installation. The 10.4 square kilometers 
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overlapping LHAAP include 30 percent of the installation area. Drain~ng into 
the basin is the surface runoff from the shops area (including the water 
treatment plant and powerhouse), the production area, the sewage treatment 
plant, a small part of the TNT area, and the acid area. 

The 34.2 square kilometers covered by LHAAP make up 0.2 
percent of Caddo Lake1s 14,500 square kilometer drainage basin. 

c. 2-6 Subsurface Waters 

LHAAP is located within the southern outcrop region of the 
Carrizo Sand-Wilcox Formation. This formation is the major aquifer for water 
supply in the northeast Texas/northwest Louisiana area. The locations of the 
aquifer and recharge zones in relation to LHAAP are shown on Figure 3. The 
groundwater in outcrop areas is under water tab le condit ions. Where the 
formation dips below the Nt. Selman Formation, artesian pressures exist. It 
has been noted recent ly that artesi an pressures with in the aquifer have 
declined, although supply is still plentiful and outcrop areas are saturated. 

The saturation of the Wilcox Formation is evident on LHAAP 
by the relatively hi~h water table (phre~tic surfaces). Shallow borings from 
variou~ sections of the installation generally ~ncountered groundwater from 
30 to 91 centimeters deep in low-lying areas (below 61 meters elevation). 
During the wet spring season, water was reported to be just be low ground surface 
in these areas. Above 61 meters elevation, depth to groundwater increases 
substantially. The groundwater level can fluctuate 150 to 300 centimeters 
annually, depending upon rainfall and pumping rates. 

Several abandoned wells are located in the area (Figure 5). 
The shallow hand dug wells are 91 to 122 centimeters in diameter and are 
est imated to be a max imum of 9 meters deep. They were li sed by homesteads 
located in the area prior to installation construction. During initial 
construction of the installation, a temporary 37 to 40-meter deep well was 
drilled to provide water while the present surface water supply facilities 
were being built. This well had ,not been used, except by State or Federal 
agencies for observation of water levels and water quality. During utility 
work on the installation, the top section of the well was destroyed and the 
excavation backfilled. Consequently, the well was lost; however, some data 
concerning the well was obtained from old construction plans and State well 
records. Available information pertinent to the well is presented in Appendix 
C. 

Direction of groundwater flow in the Carrizo Sand-Wilcox 
Formation is estimated to be north to northwest following the slope of the 
Sabine Uplift toward the axis of the East Texas Basin. It is then considered 
to move northward in the general direction of southern Arkansas and northern 
Louisiana. Because the outcrop area is saturated, only a small percentage of 
precipitation is used to recharge the aquifer; thus, the remainder is rejected 
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in springs, marshes, and effluent streams. It is probable that water, moving 
laterally through the upp€r soil strata follows ground surface contours to 
low-lying areas. Fresh to slightly saline water in the Carrizo Sand-Wilcox 
Formation is estimated to extend to a depth of 30 to 46 meters. 

d. Soil Types3,4,7,8 

Soils on LHAAP are generally fine-grained (clays, silts, 
and fine sands) and are from two basic origins. Residual soils, being formed 
from decomposition of the underlying Wilcox Formation, 'consist of silty or 
sandy clay occasionally interbedded with sand strata. Soil borings on the 
installation show that these soils become intermixed with soft clay shales at 
~depths greater than 3 to 4.5 meters. The second major category comprises 
all-uvial soils. These soils are found predominantly along bayou flood plains 
and along Caddo Lake. These are fine-grained clays, silts, and fine sand in 
varying combinations. Agriculturally, soils on LHAAP are described as belonging 
to the Fores ted Coas ta 1 Pl a ins Problems Area. These so; 1 s are of low ferti 1 ity, 
and are generally moderately drained. Erosion is usually not a factor on LHAAP 
except on the western or northwestern areas and along Harrison flood plain 
where slopes are steeper. Permeability of various soils ranges qualitatively 
from moderate to very slow. 

e. Geological Aspects of Potential Migration 

Due to high groundwater conditions across much of LHAAP and 
surface disposal of possibly toxic substances, contaminant migration from 
certain areas is a possibility. Areas of concern are identified below. 

(1) The old TNT area, though no longer active, is still 
contaminated by TNT waste as evidenced by leached consolidated material on the 
surface and red-colored water seepage into an existing drainage ditch, which 
flows via drainage ditches from the packhouse to Goose Praire Bayou. 

(2) During the Team's visit to the landfills, it was noted 
that varicolored effluent was flowing from the new landfill. This leachate 
effluent drains to the major bayou system (Central Creek). 

(3) A contaminated site results from the direct dumping 
of chemicals into the unlined pond within the burning ground. Borings for the 
roadway leading to the rocket casing washout pond show sand layers underlying 
the pond at shallow depths, providing a potential migration route. 
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F. Leases 

1. Industrial 

The Gulf Liquid Fertilizer Company leased 12 ammonia storage 
tanks from 1951 to 1952. No other records of industrial leases could be found. 

2. Agricultural/Grazing 

There are presently no agricultural or grazing leases at LHAAP. 
The last grazing leases terminated in 1952. During that year, two leases, one 
by J. F. Priest and the other by Key, adorn, and Powell, were phased out. No 
information could be found to indicate that leases involving crop raising have 
ever been let at LHAAP. 

G. Legal Actions 

There were no known legal actions against LHAAP pending at the time 
of the survey. 

A personal injury incident (28 May 1970) was reported, involving 
scrap metal sold to an industrial firm located in Longview, Texas. A 4.2-inch 
white phosphorous (WP) loading ass~mbly was included in the scrap lot. The 
WP assembly detonated at the industrial firm's plant during melting operations. 
Three employees were injured and equipment damage resulted from the accident •. 
The cost for reparations was $156,217.74. 
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II. PAST AND CURRENT ACTIVITY REVIEW 

A. Installation Operations 

1. Industrial Operations* 

From April 1943 until August 1945, a six-line plant with a 
supporting acid plant produced over 180 million kilograms of TNT. This site 
is known as the Plant 1 Area. Although documents9,10,1l state that IIline six ll 

never operated due to a lack of acid production capab'i-lity, three USAEHA 
reports12,13~14 indicate that lines liN' through lip all operated at one time 
or another. Interviewees stated that the sixth line IIF" was used as a reserve 
line when one of the other lines was down for repairs. 

During the ground tour, the sites of former TNT Washhouses 806A 
and 806F were visited and small pieces (1-2 cm square) of TNT were found at 
both locations (locations 1 and 2). 

Red water from the TNT washhouses flowed via an underground 
line to wooden Storage Tank 618B and Pumphouse 618A (both at location 3). From 
there, the red water was pumped to the TNT Waste Disposal Plant (location 4), -
which consisted of a number of settling and holding tanks, equalization tanks, 
an evaporation tank, and an incineration facility. Ash from the incineration 
of the concentrated red water was originally deposited in an old landfill. It 
was reported in later periqds of operation, that ash was dissolved in water 
at the TNT Waste Disposal Plant and that this waste was routed by a ditch to 
Goose Prairie (North) Bayou. Condensate from the TNT Waste Disposal Plant and 
cooling water (liblue water") from both the TNT plant and acid plant were 
disposed of in the same manner. 

The TNT Plant was not operated after World War II and was razed 
in 1959. Materials and equipment were burned or flashed at the flashing area 
(the "old" burning ground). . 

Severa 1 areas are known or suspected of being contaminated with 
TNT and/or red water as a result of operations invo lving TNT manufacture. 
Available records did not indicate that any decontamination by burning or 
flashing was conducted in the former TNT production area. The line which 
carried red water to the TNT Waste Disposal Plant has not been removed. Some 
old plant drawings show one wooden IItrade waste" line to the disposal facility; 
other drawi ng s show a trans ite IIred 1 i quor" 1 i ne and a wooden "ye 11 ow 1 i quor II 
line. It;s not certain whether one or two lines remain buried nor could the 
method of yellow water treatment or disposal be determined. 

*Locations are indicated in Figure 6. 
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Site 

TNT Washhouse (Building 806A) 

TNT Washhouse (Building 806F) 

Storage Tank (Building 618B) 

TNT Waste Disposal Plant 

Blue Water Ditch Origin 

Standpipe 

Plant 3 Waste Water Tank 

Chemical Laboratory (Building 29A) 

Research and Development Laboratory 
(Building 207) 

Former Pesticide Storage Site 
(Building 714) 

Current Pesticide Storage Site 
(Building 411) 

Rubble Burial Site 

Suspect TNT Disposal Site 

Burial/Demilitarization Pits 

Location Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Figure 6. Locations of Known or Suspected Waste Materials - Legend 
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Although vegetation has grown up in the TNT production, areas, 
the surface route above the buried line(s) has been kept clear and 'is well 
marked. 

When Pumphouse 618A and Storage Tank 618B were dismantled, a 
quantity of earth, presumably contaminated, was excavated; the resultant pit 
is approximately 15 to 20 meters in diameter and of unknown depth. The pit 
is now filled with rain and drainage water. Although this water was said to 
have had a red color at one time, this is not evident now. Small fish were 
observed in the pond. 

A cooling water ditch which originates just south of 16th Street 
(location 5) and flows east to Goose Prairie (North) Bayou is said to have 
contained red-colored water in the 1960's. More recently, traces of TNT, 2,6 
DNT, and 2,4 DNT have been found in its waters. 15 

Several of the tanks at the TNT Waste Disposal Plant were wooden, 
and leakage was a constant operational problem. The ground in the area was 
"mushy and soft ll from waste water leakage. With the facility inactive, the 
ground is now firm. 

The Plant 1 Magazine Area contain.s 58 Richmond-type magazines 
and two aboveground magazi nes, a 11 of wh ich had been used for the storage of 
TNT. A standpipe near the intersection of Avenue E and 19th Street was used 
to wash out trucks used for the transport of TNT. Waste waters from th is 
operation flowed onto the ground (location 6). 

Disposal of out-of-specification TNT and other TNT contaminated 
materials is discussed in Sections II.B.2. and 3. 

Plant 2, the main site of pyrotechnic operations at LHAAP, 
op~rated from June 1952 to 1956 and from April 1963 until the present. Items 
produced in the area include: 

a. Photoflash bombs 

b. Ground and aircraft signals 

c. Simu 1 ators 

d. Illuminating rounds 

e. Fl ares 

Polysulfide polymer solid propellant rocket motors have been 
produced in the Plant 3 Area since 1955. This plant has the capabilities to 
produce rocket motors ranging in size from 0.5 to 6,804 kilograms. Operations 
integral to this activity are vapor .degreasing, grit blasting, particle size 
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reduction, mixing and blending, teflon coating, and vacuum and pressure.,casting 
of solid fuel rocket motors. Other operations conducted in Plant 3 include: 

a. 60/81mm fuze assembly 

b. 60/81mm load assembly 

c. LAP of trip flares 

d. 40mm candle consolidation 

e. LAP of M115/M116 simulators 

f. Anti-intrusion mine manufacture 

Several buildings in the old sellite mlxlng area of Plant 1 
have been used for the production of 60mm and 80mm mortar rounds. 

Rocket motor igniters have been produced in the Igniter Area 
(also called the Yarea). 

A comprehensive list of items produced at LHAAP is provided in 
Table II, and the chemical compositions of the various components of a number 
of these devices are listed in Appendix D. It should be noted that CS and WP 
rounds were produced at LHAAP. These were assembly and packout operations; 
no loading operations took place with these materials. 

Appendix E contains a list of facilities considered 
contaminated, along with suspected contaminants, as of June 1969. No records 
were found to indicate that these facilities have been decontaminated. 

Most of the installation's current operations consist of 
compound ing pyrotechn ic and prope 11 ant mixtures, and LAP operat ions rather 
than manufacturing; therefore, only small amounts of .industrial waste waters 
are generated. These waste waters, which result from washing down facilitie~, 
are discharged to sumps, These sumps, numbering approximate ly 150, are 
periodically pumped into tank trucks, and the wastes are deposited in an 
evaporation pond at the explosive burning grounds, The use of this pond for 
the deposition of waste water has increased gradually over the past 10 to 15 
years. Until 1976, the lack of adequate monitoring of sump liquid levels and 
a general belief that these liquids were harmless eventually led to overflows. 
A 1976 study of the contents of representat ive sumps led to the conc lusion 
that "the concentrations of barium, lead, total nitrogen, and solids, the lack 
of mixing and the continuing chemical activity---preclude its discharge to 
surface dra inage U

; and the recommendations to prevent the overflow were reported 
to have been implemented,16 
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Table II. Items Produced at LHAAP 

M7A2Bl Honest John Spinners 
T-2006 Loki 

Rocket Motors 

M130A2 NIKE-Hercules Sustainer 
XMlOO Sergeant 

T-2007 5-centimeter Aircraft Rocket 
T-2008 5-centimeter Aircraft Rocket 
M58A2 Fa leon 

XMIOI Pershing 
XM102 Pershing 
Rocket Catapults 

XMlOE2 Lacrosse 

M50 Falcon 
TX22 Sergeant 
XM47 Lacrosse 

Igniters 

M28Al M7A2Bl 
M71 Persh i n9 
M72 NIKE-Hercules 

Illuminating Rounds 

M83A3 60mm Cartridge 
M301A3 81mm Cartridge 
M335A2 II-centimeter Cartridge 

M125Al Green Star Cluster 
M126Al Red Start Parachute 
M127Al White Star Cluster 
M158 Red Star Cluster 
MIS9 White Star Cluster 

MUO Gunfl ash 
Ml15 Shell Burst 
Ml16 Handgrenade 
Ml17 Booby Trap, Flash 

-AN-M37A2 Double Star, R-R 
AN-M38A2 Double Star, Y-Y 
AN-M39A2 Double Star, G-G 
AN-M40A2 Double Star, R-Y 

M314A3 l05mm Cartridge 
M485E2 155mm Projectile 

Ground Signals 

M131 Red Star.Cluster 
M18Al White Star Cluster 
Ml19Al Green Star Parachute 
M52Al Red Star Cluster 
M583Al Wh ite Star Parachute 

Simulators 

Ml18 Booby Trap; Illuminating 
Ml19 Booby Trap, Whistling 
M74 Air Burst 

Aircraft Signals 

AN-M41A2 Double Star, R-G 
AN-M57A2 Red Tracer, Double Star 

R-R 
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Tab le II. Items Produced at LHAAP - Cent i nued 

XM629 105mm, TAC, CS 
XM630 4.2-inch, CS 
Ml16E2 155mm Smoke 

"Smoke, CS, and WP 

M84Al l05mm Smoke, He 
M328Al 4.2-inch, HP 

81mm WP 

Photoflash Bombs 

M120 
T93 

Spotting Charges for 

Honest John Warhead 
Fuze MTSQ 564 and 565 

Fuze VT414 

Flares 

AN/M.A-17 
M49Al 
M-206 

Anti-Intrusion Mines 

XM140E5 

Smoke Pellets 

MBA 1 

"" , 

From 1955 to the "early 1970·s, a waste disposal facility 
(location 7) disposed of waste waters from the rocket motor plant by discharging 
from a 132,475-liter tank to North Bayou when flow was sufficient for adequate 
dilution. _ were also washed .out here. I ? This 
facility is also reported to have been used for the disposal of Plant 2 wash 
waters. Minnows are said to have been kept downstream to monitor for adverse 
effects of discharged waters. No adverse effects are reported to have been 
observed. 

Paint booths have operated at Plant 3 Buildings 28G, 45E, 456, 
620, 6BF, 686, 6SH, 751, and 722P. Wash water from scrubbing of exhaust fumes 
at one time was allowed to overflow sumps t~ surface drainage.17 
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, Waste oil s from the motor poo 1 (Building 716) and the:, round-
house (Building 718A) were formerly used to treat Starr Ranch Road. At p'resent, 
all waste oils and materials collected at grease and oil traps are burned at 
the burning ground. 

Oegreasing has taken place at Plant 3 Buildings P9, 28G, 32H, 
45G, and 50G, using trichloroethylene, trichlorethane, and methylene chloride. 
Solvents are recovered by distillation and the remaining solids are disposed 
of at the explosives burning ground,17 One or two 208-liter drums of waste 
trichlorethylene and methylene chloride were dumped per week on the ground 
east of the old landfill in 1966 and 1967, as related by interviewees. 

A small number of chromic acid washings of rocket motor casings 
have taken place in Building 620 circa 1964 to 1966. Waste waters drained to 
a sump and then were transported to the lagoon at the explosives burning ground. 

From 1959 to the mid-1970's, out-of-specification rocket motors 
were "soaked out" at tank 801-F with Turco ®, a methylene chloride-based 
industrial solvent. Waste from this operation was burned at the explosives 
burning ground. 

2. Lessee Industrial Operations 

As noted above in Section I.F.1., the Gulf Liquid Fertilizer 
Company leased 12 ammonia storage tanks in the Acid Area from 1951 to 1952. 
No contamination was reported as a result of this lease. 

3. Laboratory Operations 

Building 29A, Plant 3, houses a Chemical Laboratory for quality 
control testing of both raw materials and products (location 8). For several 
years in the early 1960 1 s, a Research and Development Laboratory operated in 
Building 207 (location 9). A red phosphorus smoke test device is currently 
being developed at this location. Wastes from both laboratories have been 
disposed of at the explosives burning ground. 

A Photographic Laboratory for processing X-ray film is located 
in Building 60B (Plant 3). Spent developer is discharged to the sanitary sewer 
and spent fixer is discharged to surface ,drainage after silver recovery.17 

A Calibration Laboratory exists at Building 41W (Plant 3). 

4. Materiel Proof and Surveillance Tests 

Surveil 1 ance test ing is present ly conducted at the Ground Si gna 1 
Test Area and the Static Test Area. 
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The Static Test Area, which includes the Candle Test Site, is 
used primarly for testing NIKE and Sergeant rocket motors, illuminating candles~ 
and red phosphorus smoke wedges. 

The Ground Signal Test Area is used for testing red phosphorus 
smoke wedges~ 4.2 illuminating shells, and munitions ranging from 40 to 155mn. 

Before 1960, limited testing was also conducted in the South 
Test Area. This included the first test of the photoflash bomb in 1954. Some 
fragments from th is test were known to have gone beyond the 'insta 11 at ion 
boundary. '~ 

5. Training Areas 

There are no reported uses of installation areas for National 
Guard or Reserve training. 

6. Toxic/Hazardous Materials - Handling and Storage 

a. Industrial and Miscellaneous Laboratory Chemicals and 
Materials 

The ingredients used in the val~ious LHAAP formulations are 
listed in Appendix D. 

As part of the normal comple~ent of reagents, the chemical 
laboratory (Building 29A} stocks small quantities (less than 1 kg) of 
carcinogens, including the following: 

(1) Benzidine 

(2) Benzidine dehydrochloride 

(3) Naphthylamine 

(4) 4,4 1 -methylene-{bis)-2-chloraniline 

LHAAP has requested disposal instruction from ARRCOM. 

Prior to 1970, some white phosphorus (WP) rounds (4.2-inch 
mortars) were shipped to LHAAP from Pine Bluff Arsenal. LHAAP assembled and 
packed these rounds. They were stored and worked on in the east line area 
(side A) of Plant 2. After the rounds were finished, they were shipped back 
to Pine Bluff Arsenal. 
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There is a limited research and development p~oject 
involving red phosphorus in Buildings 54H and 207 (location 9). f 

It was reported that at one time, CS was assemb led and 
packed in 4.2-inch mortars. Afterwards they were unpacked and disassembled. 
It is not known when or where this was accomplished or the rationale for the 
operations. 

During the TNT production operations, all of the magazines 
were used for storage of TNT. The magazines were cleaned.~after the TNT was 
removed. The last row (52-58) of magazines was formerly used to store black 
powder. 

b. Chemical Agents 

WP and CS mun it ions were assemb led and packed. No lethal 
chemical agents were reported as having been used or stored at LHAAP. 

c. Biological 

No biological agents or simu1ants were .reported having been 
used or stored at LHAAP. 

d. Radiological - Permits and Licenses 

There is ·no indication of radiological agents/simulants 
having been used at LHAAP. Thiokol Corporation is authorized to possess and 
use various radioactive isotopes under Department of Army Permit No. 42-77-01 
and Texas State Department of Health Radioactive Material License 7-82, 
Amendment Number 17. Isotopes covered include sealed sources of coba It 60 
for use in radiography and calibration of survey meters and dosimeter. 
nickel 63 (foil) for chromatography, tritium (titanium tritide foil) for static 
measurement, and strontium 90 (plated on lead· wafer) for two remote sensing 
units. Use of depleted uranium (up to 999 kilograms) for shielding of 
radiography devices is a 1so covered by these regulations. The isotopes 
inventory is presented in Table III. 

During the late 1960's, a metal table, reportedly 
contaminated with cobalt 60, was taken to the explosive burning ground and 
buried on the northwest side (Area 29-X). In the fall of 1978, the table was 
recovered, found to have negligible levels of radioactivity, and \vas 
subsequently reburied in the present sanitary landfill. 
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Table III. Inventory of Radioactive Material 

328 Co6O 60 millicuries Building 49B 

1371 Co 6O 33 curies Building 49B 

1370 Co6O 33 curies Building 45E 

Ni 63 12 millicuries auilding 29A 

H3 (Tritium) 200 mi 11 i curi es Building 720A 

Sr90 10 microcuries Building 45E 

e. Pesticide/Herbicide/Fertilizer 

Termites are the chief pests encountered at LHAAP. Pest 
controllers use chlordane to control termites, resulting in rather large 
stockpiles of this insecticide in the pesticide storage room. At the time of 
the assessment, 386 kilograms of 10 percent chlordan was on hand. Mosquito 
control is limited to aerosol sprays in buildings. No fogging, larviciding, 
or aquatic weed control measures are conducted. 

Pesticides were originally stored in Building 714 (location 
10). In 1970, the stock was moved to Building 411, which ;s the current 
preparation and storage site (location 11). 

There is no fertilizer usage at LHAAP. 

B. Disposal Operations 

1. Liquid Waste Treatment 

a. Sanitary Waste Water Treatment 

Most of LHAAP's domestic waste waters are treated at the 
main Sewage Treatment Plant (STP). The STP operates under NPDES Permit No. 
TX0061069* and provides primary and secondary treatment to sanitary wastes from 
the administration, shops, and production areas. Zeolite resin backwash and 
boiler b lowdown from the power plant discharge to the STP. Sewage passes 
successive 1y through a grit chamber, a corrminutor or bar screen, an Imhoff 
tank, and one of four Dunbar filters, which is a modified sand filter that 
provides effluent secondary treatment. The sewage then flows over aeration 
steps and into a post-chlorination building. The STP effluent travels through 
a drainage ditch to North Bayou which sub'sequently empties into Caddo lake. 

"Update information received on 13 August 1980, subsequent to preparation of 
this report indicate that: Sanitary Waste Water Treatment, the permit number 
should read TX0000035. The Zeolite resin backwash now goes to 5.7 acre evap­
oration pond. 
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Three sludge drying beds are used to dry STP sludge prior to its disposal in 
the sanitary landfill. 1 

Outlying areas are serviced by septic tanks (ST) (numbers 
1-10) equipped with tile drainage fields. These effluents are also monitored 
under NPDES Permits. ST-1 serves the Warehouse Area, ST-2 through ST-4 serve 
the Igniter Area, and ST-5 through ST-10 serve the Static Test (Test Services) 
Area as follows~ 

Outfall Building Number NPDES Permit Number 

ST-1 45W TXOO60836 
ST -2 18Y TX0060852 
ST-3 16Y TX0060810 
ST-4 4Y TXOO60895 
ST-5 8T TX0060861 
ST-6 25T TX0060917 
ST-7 16T TXOO60879 
ST-8 13T TXOO60887 
ST-9 34T TXOO60828 
ST~10 39T TX0060844 

The septic tank at Building 39T is currently inactive and is not being monitored; 
however, there are plans to reactivate it. 

Effluent from ST and STP are monitored for the following 
parameters: flow, biochemical oxygen demand, total suspended solids, pH, fecal 
coliform, and chlorine residual. Septic tanks ST-2, ST-3, and ST-9 have 
frequently failed to meet NPDES requirements for minimum chlorine residual. 

The STP has a history of storm water infiltration. This 
has caused system overload and upset. This in turn can produce water quality 
parameter excursions. 

b. Industrial Waste Water Treatment 

There is no current industrial treatment facility at LHAAP. 
Waste waters are accumulated in approximate1y 150 sumps, then transported and 
dumped into the rocket motor washout pond (unlined). 

During past operations, spent film developer and fixer 
solutions (after silver was recovered) from the photographic laboratory and 
floor drains from the Maintenance Shops were discharged to the sewer system. 17 

During the period of TNT manufacture, red water was 
incinerated. This facility has been razed and only the foundation remains. 
Ash disposal has been by landfill or slurring and discharge to Goose Praire 
Bayou. 

-Update information received on 13 August 1980, subsequent to preparation of 
this report indicate that: The outfall numbers should be in the following 
order starting from the top: 4, 6, 2, 10, 11, 8, 9, 3, 5. The permit number 
should be changed to TX 0000035 for all points. We have only one permit now 
that covers all areas. 27 
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North Bayou begins just north of the former TNT Acid Plant 
Area and flows east-northeast into Caddo Lake. This stream has traditjonally 
received the major portion of LHAAP's industrial and domestic waste waters. 
Present discharges include STP effluent, discharge from waste treatment plant 
(WTP) hold ing/sett 1 ing ponds, 1 aundry waste water from a three-chambered 
sedimentation tank, vehicle wash rack waste water, overflow from sediment 
traps, and occasional minor overflow from production area waste water sumps. 
Before use of the boiler house evaporation pond (401-B) began in 1978, it was 
a lso routine practice to discharge to North Bayou waste waters generated during 
backwash, brine regeneration, and rinsing of zeolite ion exchange resins. 

c. Holding Ponds4 (Figure 4) 

(1) Boiler Blowdown Evaporation Pond (P-1) 

Th is hold ing pond is located approximately 183 meters 
east-southeast of the powerhouse building. It is 276 meters long, 99 meters 
wide, and covers 2.7 hectares. The depth of the pond is unavailable. The 
pond is underlain with a plastic waterproof liner covered by 15 to 20 centimeters 
of soil. The pond~ which overflows at the southeast and into Goose Prairie 
Bayou, contains effluent from boiler washout. 

(2) Water Treatment Plant Effluent Settling Pond (P-2) 

This facility consists of 2 adjacent ponds of 0.1 
hectare by 1.5 meters deep each. They are located just north of the shops 
area. Synthetic waterproof sheeting with soil cover constitutes the pond 
liner. The purpose of the facility is to settle out solids from backwashing 
water treatment sand filters. Drainage is to Goose Praire Bayou. 

(3 ) Burning Ground - Rocket Motor Casing Washout Pond 
(P-3) . 

. This pond in the northern corner of the burn ing ground 
is apparently used as an all-purpose dumping pit for industrial wastes. The 
pond is approximately 82 meters long by 55 meters wide and is of unknown depth .. 
There are no known surface outlets. There is no lining and soil borings around 
the pond show sandy soils at a depth of 4.5 meters below the surrounding ground 
elevation. 

(4) Former TNT Manufacturing Area - Pumphouse Pond (P-4) 
-

located northwest of 16th Street near the 
intersection of 16th Street and Avenue D, this pond fills an area once occupied 
by a pumphouse used to lift TNT waste water into storage tanks across Avenue 
O. After the pumphouse was dismantled and the area excavated, the roadway 
into the depression was filled with soil, sealing it. Groundwater and surface 
runoff into the depression combined to form the pond. Inflow and outlet points 
'Upoate information received on 13 August 1980, subsequent to preparation of 

.~ this report ihdicate that: The referenced pond does not have a normal overflow 
provision. 
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could not easily be determined. Dimensions were visually estimated tp be 90 
meters by 45 meters. The pond is unlined, but presently no waste is known to 
be dumped or discharged into the pond. 

d. Storm Water Drainage 

LHAAP is located in the Cypress Bayou drainage basin and 
all drainage via surface streams from within the installation eventually enters 
Caddo lake, wh ich is located immedi ate ly northeast of the insta 11 ation. 

Harrison Bayou receives storm runoff '·from the southern 
portion of the installation along with ditched drainage from periodic washout 
activities in the nearby burning ground. Storm runoff from the flashing and 
burning grounds and from the former sanitary fill/old general purpose dumping 
ground drain to this stream. Seepage of dissolved and suspended materials 
from the unlined explosives burning ground rocket motor washout pond (P-3) 
into this bayou is a potential. 

Central Bayou originates on the western edge of the 
installation as two branches in the general vicinity of the Administration 
Area. It drains northeasterly through the magazine and Static Test Areas 
before 'emptying into Caddo Lake. Flow is intermittent and consists almost 
entirely of storm drainage. 

2. Solid Waste Treatment 

a. Sanitary 'Landfills 

The present sanitary landfill is located off Avenue Q just 
northeast of the intersection of Avenues Q and P on the site of a former dirt 
'borrow' area. Texas State Department of Health has classified the landfill 
as a Type IV operation since it serves fewer than 1,500 people. Putrescible 
and nonputrescible wastes from administrative, dining, and dispensary areas 
along with small volumes of inert industrial materials are disposed in this 
landfill. (There was no indication of explosives or other hazardous wastes 
having been put in this landfill.) Texas regulations and EPA guidelines require 
that whenever sanitary waste containing putresC"ible material is put into the 
landfill, it must be covered by a 15-centimeter layer of compacted soil at the 
end of that day.3 It was noted during the Team's visit that there was a great 
dea 1 of uncovered refuse in the 1 andfi 11 area. Some surface pond i ng and 
leachate was also evident following a recent rain. 

Industrial refuse inputs to the sanitary landfill consist 
of combustible/noncombustible materials having no scrap value. The 
noncombustible materials include residue from the explosives flashing/burning 
grounds thermal decontamination operation. 
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A site near Avenue Q and west of the cutoff road, to the 
sanitary landfill was used for burial of barbed wire, fence posts', etc., 
probably remaining from the original land owners (location 12, Figure 6). 

Other inert wastes were buried in the northwest corner of 
LHAAP. This site is presently identified as the Inert Burning Ground (Figure 
6) and is located just northwest of the intersection of 32nd Street and Avenue 
P. Between the late 1940's and early 1950's, inert materials identified as 
trash, ashes, scrap lumber, and wastes from purned TNT were buried there. 

b. Contaminated Waste 

Burial of contaminated wastes on LHAAP has been limited 
primarily to the general area just north of Avenue Q, bounded by Avenue P on 
the west and the explosive burning ground on the east. An area near the 
intersection 'of Avenues Q and P was identified as a poss ib le TNT disposa 1 site 
in use during the 1940 l s (location 13). A concrete block is presently located 
in this area, but its purpose is unknown. There is an area a few hectares in 
size located just west of the intersection of track 3-A and Avenue Q (near the 
former sanitary landfill and location 12). This area was used during the late 
1940 l s and early 1950·s for the disposal of acids, building rubble, and other 
trash. 

The general area of the former sanitary landfill was used 
for the disposal of both inert material and hazardous mission related wastes. 
In the mid to late 1950's, three rocket motor casings were buried on the '.vestern 
side of this landfill. The former sanitary landfill area was used for TNT red 
water ash disposal during 1942 to 1944. Drawing No. LIF-948518 identifies an 
area in the northwest of the landfill as an "Old TNT Burial Ground" (location 
13). 

An artificial lake once located to the east of this sanitary 
landfill served as an all-purpose junkyard for the disposal of such materials 
as off-specification TNT, barrels of chemicals (type unknown), oil, paint, 
scrap iron, and wood. The "lake" once extended from within 360 meters of 
Harrison Bayou on the east to the former sanitary landfill on the west. The 
area has subsequently been filled in. 

Material thought to be TNT was uncovered in the old lake 
area in the late 1950's. The material was subsequently identified as sulfur 
by the safety personnel. 

The old burning ground (flashing ground) is a potential 
burial site for bulk TNT, as TNT was uncovered in 1954 when a drainage ditch 
was dug in this area to carry waste water from a washout operation (perchlorate 
containers) to Harrison Bayou. This old burning ground was also used for 
burning bulk TNT, photoflash powder, and reject material generated when the 
installation was operated by Universal Match Corporation. 
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The new burning ground (explosives burning ground) has also 
been used for industrial wastes burial. Ditches (1.8 to 2.4 meters deep and 
3.0 to 3.7 meters wide) were dug on the western edge of Area 29-X for disposal 
of rocket motor wastes, illuminating mixtures, oxidizing agents (ammonium 
perchlorate and sodium nitrate), sawdust, waste oil, methylene chloride, and 
detergents. The dry chemicals were dumped into water found in the ditches. 
During excavation for the installation of a contaminated waste incinerator in 
the burning ground area southwest of 29-X, industl'ial wastes were uncovered. 
These materials were excavated and destroyed in the Burning Ground. 

Pits are located along Bobby Jones Road (location 14) 
approximately 30 meters north of Long Point Road and east of the explosive 
burning ground. These were used in the late 1950 ls for the detona.tion of Plant 
3 reject material of unknown composition. 

The South Test Area, located just west of Harrison Bayou 
near LHAAPls south boundary, was used for the disposal of pyrotechnic material. 
In the late 1950 1s, pits were dug around the photoflash bomb test site (South 
Test Area) and were used to demilitarize illuminating devices. 

3. Demolition and Burning Grounds 
r· / There is a former burning ground located in the northern section 

I of the installation. For a period of 3 to 4 years, this area was occasionally 
/ used as a site for the burning of inert materials, mainly lumber. There are 
! also reports of bulk TNT being burned at this area. Universal Match Company 

also used the burning ground to burn photoflash powder and other material from 
I their operations. Since the early 1950 1s, the burning operation has switched 
i to the New Burning Ground. 

\ The waste from the Chemical Laboratory, Building 29A, is 
~ted and taken to the burning ground daily. The waste from the Static 

Test A~ea and the Candle Illuminant Test Site also goes to the burning ground. 

Rocket motors (NIKE and Sergeant) are. burned at the Ground 
Signal Test Area. In the early 1960 1s, the motors were cleaned with chromic 
acid and the waste from this operation was collected and taken to the burning 
ground pits. As part of the Rocket Motor and Illuminant Mixing Operations, 
the mixes had to be cleaned. They were placed in a mixture of sawdust and 
methylene chloride. After use, the poorly flammable mixture was taken to the 
burning ground where it was buried. In 1967 and 1968, solvent and propellant 
from the plants were taken to the burning ground and burned. 

In 1958, steel structures and pipes from some of the dismantling 
operations were taken to the burning ground and flashed. These materials were 

. then sold and removed from the installation from late 1950 ls through 1971. 
Solid chemical wastes from the laboratories were taken to the burning ground 
where they were placed in two small pits with ashes and waste oil. The chemicals 
were then burned off. 
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It was reported that oil from transformers was used at the 
burning ground as an ignitor. Neither the type of oil nor the time period is 
known. 

Pond P-3, located in the burning ground, is used as a dumping 
area for the industri a 1 sump wastes. It has b.een used with increas ing frequency 
since its construction in the middle 1950's, and during the last 4 or 5 years, 
it has received its 1 argest increase in usage. 

Recently, red phosphorus waste from Research and Development 
work was put in metal containers of water and taken to the.burning ground for 
disposal by placing in pits and burning. . 

At the present time, an incinerator is being constructed at the 
burning ground. When digging was started for the construction, an area 
containing burned materials was found. At one time, there were two burning 
pits located on either side of the road where the incinerator is now located. 
The digging also revealed a metal laboratory table which had been exposed to 
a radiation source (cobalt 60) in the late 1960's. At that time, it was buried 
in the burning ground. It has since been removed and reburied in the small 
sanitary landfill after testing revealed no hazardous level of radiation 
pre~ent • 

A f1 ash ing area to the west of the present burn ing ground is 
used to thermally decontaminate scrap material prior to disposal via sale or 
buri a 1. 

4. Demilitarization 

No large scale demilitarization operations have been carried 
out at LHAAP. 

XM40E5 "button bombs ll were demilitarized by detonation in the 
late 1960 ' s. Some interviewees stated that this operation took place at the 
Ground Si gna 1 Test Area; others sa id that it took place at the South (Photofl ash 
Bomb) Test Area. 

Occasional leaking WP munitions were burned at both the test 
areas noted above. 

Illuminating devices were demilitarized in pits located to the 
east of the South Test Area. The pits were dug for this purpose and filled 
in afterwards. This operation took place circa 1958. 

The pits along Bobby Jones Road (location 14) were used for the 
demilitarization of out-of-specification products. No details of this 
operation were found. 
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5. Misceiianeous 

Severa 1 fires have occurred in Pl ant 2 over the years. In 1969, 
a fire in the west line destroyed Buildings 85, B7, B9, and P12. Also in the 
late 1960's, a fire occurred in Building B6. The fire was contained and the 
building was rebuilt. In 1957, a fire occurred in Building B15, resulting in 
one fatality. 

Plant 3 experienced several explosions in the early 1960 1 s. 
Curing ovens in Building 54F blew up. Another explosion Q(:curred in Building 
SOB. A solid propellant mixing facility (Building 41G) was completely destroyed 
in the most serious of these events. No persona 1 -injuries resulted from these 
explosions. 

In the 1940's, a severe acid spill caused a fish kill in Nurth 
Bayou as far as Caddo Lake. In the early 1960's, approximately 11,000 liters 
of liquid polysulfide polymer were accidentally spilled and ran into a ditch 
at Building 33G in Plant 3. It was reported that most of this material was 
recovered. An oil tank spill occurred at Building 813 in December 1978; 
however, the spill was contained before it could reach Central Bayou. Recently, 
a transformer at Building 401 dripped oil continuously for approximateiy 1 
year. It was not known whether th is transformer contained PCB' s*. 

On 18 December 1952, improperly stacked 23-kilogram fiberboard 
boxes of TNT fell in magazine 811-50 resulting in the spill of a large quantity 
of TNT and the injury of a workman,19 A memorandum, signed by the Commanding' 
Offi cer and dated the 16th of that same month, expressed concern with poor 
handling practices resulting in the spilling of TNT at the loading docks in 
the western portion of the magazine area. 

C. Water Quality 

1. Surface Water Quality 

Big Cypress Bayou is located at the extreme northwest corner 
of the installation and is the source of water for all of LHAAP's domestic and 
industrial needs. The three pumps (two of 29.52 cubic meters (m3) per minute 
capacity and one of 7.57 m

3 
per minute capacity) located at the pumping station 

were originally sized to meet the high water requirements for TNT production 
rather than for present needs. 

Raw water/or all needs 1's pumped through a screened intake on 
the bayou to a 10,220 m storage tank. Raw water for fire protection and 
cooling receives no further treatment, and is stored in a 1,892 m3 ground 
storage tank and in an elevated 568 m3 storage tank. 
"Upaate infonnation received on 13 August 1980,. subsequent to preparation of 
this report indicate that: The referenced transformer leaking at Bldg. 401-
The material has been tested and it does not contain any PCB's. 
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Potab le water is produced from raw v/ater 1 n the 8,706 m3 per 
day Water Treatment Plant (WTP). Raw water travels by gravity flow fr0m the 
storage tank through a mixing chamber where it is treated with lime, alum, and 
chlorine to precipitate and coagulate dissolved/suspended solids and to 
sterilize the water. The treated water then enters one of two upflow clarifiers 
where sludge is removed. The water is then polished by passage through rapid 
sand filters which have been treated with sodium hexametaphosphate for corrosion 
control. The filtered water is chlorinatedand collected in a 1,419 m3 capacHy 
clear well from which it is pumped into the distribution system. In 1978, 
LHAAP stopped direct discharge of wastes from the WTP (sand ... filter backwash, 
sludge drawoff from clarifiers, and raw water storage tank sediment drawoff) 
to North Bayou and began discharging it to two polyethylene-lined holding ponds 
(Figure 4, location P-2) (No. 632-A). The effluent discharged from these ponds 
to North Bayou ;s nO\'1 mon itored under NPDES Permit No. TX0000035. Sett leab le 
solids are the contaminant of chief concern for this outfall. 

There is no current monitoring of the water quality of surface 
streams on the installation. However, an USAEHA report16 of a survey conducted 
from 2 to 10 August 1976 indicated that LHAAP's discharges were making very 
little impact on surface water quality. For example, the concentrations of 
meta1s in waste water entering North Bayou were in general lm'ler than the 
concentrat ions of those in Harrison- Bayou as it enters the insta 11 at ion. Since 
this study, a lined pond was opened in 1978 to receive waste waters from water 
softening operations (brine for zeolite resin regeneration, resin backwash, 
and rinse waters) that formerly entered North Bayou. Consequently, it is 
anticipated that North Bayou ·water quality parameters will appear better now 
than during the USAEHA study. During the same study, the quality of water 
discharged to Caddo Lake by Central Bayou was found to be better than that of 
the control samples taken from Caddo Lake, treated and untreated raw water 
supplies. Of the 43 parameters che1ked for surface waters in the USAEHA study 
(Table la, Appendix B, page B-12), 6 Harrison Bayou showed increases in the 
following parameters: conductivity, total solid, total dissolved solids, 
chemical oxygen demand, total phosphorus, chloride, iron, and silicon. For 
the remaining parameters, the discharge of Harrison Bayou to Caddo Lake ·was 
as good as or better than that of water entering the installation. 

It should be noted that analyses for trace organics, TNT, and 
TNC (tetranitrocarbazole) were not included in the USAEHA study just cited. 
In an earlier work by Water and Air Research, Inc., Gainesville, FL.,20 traces 
of TNT (2,4,6-) and DNT (2,4-; 2,6-dinitrotoluene) were found in North Bayou 
east of the former TNT Plant (vicinity of Building 17A). In this study, no 
analysis for TNC was included due to lack of a suitable analytical method. 
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, 2. Subsurface Water Quality2 
'./ 

The base of the Carrizo Sand-Wilcox Formation marks th~ bottom 
of fresh to slightly saline. water in the area. Thus, belo\tl a depth of 
approximately 46 meters at LHAAP, water. can be expected to become more saline. 
The Carrizo-Wilcox Formation forms the major fresh water aquifer in the 
northeast Texas - northwest louisiana region. Quality is excellent for public 
water supply, being high in sodium bicarbonate, low in dissolved solids (usually 
less than 500 ppm), relatively soft (hardness 5 to 59 ppm), and containing 
acceptable amounts of fluoride (up to 1.4 ppm). At outcrop areas, groundwater 
may be higher in acid and iron contents. The formatio,n's generally good 
regional water quality can be attributed to good circulation, abundant rainfa.ll 
at recharge zones, and a relatively shallow aquifer which stays above most 
salt deposits. (Available information pertinent to the temporary well is 
presented in Appendix C.) 

No information is available on the subsurface water quality 
within lHAAP's boundaries. The data from the 40-meter \'Jell, prior to its 
closure, only reflects the regional situation as it was located up-gradient 
from the industrial areas. 

3. NPDES,Permits 

There are 11· permits, as designated in Section II.B.l.a • 

. ·Update information received on 13 ~ugust 1980, subsequent to preparation of 
this report indicate that: It should read there is one permit. 
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III SURVEY PLAN 

(When Required) 
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IV. INSTALLATION ASSESSMENT 

A. Findings 

1. Geology 

The uppermost6 stratum is Carrizo Sand-Wi lcox Format ion from the 
Tertiary period (7-65x10 years), is approximately 122 meters thick, and is 
composed of a sand matrix interspersed with silt, clay, and lignite. The major 
portion of LHAAP soils are fine grained silty/sandy clay formed from decomposed 
Wilcox regolith*. Alluvial soils, also fine-grained, are found along the bayou 
flood plains and Caddo Lake. The soils are acidic, of low fertility, and of 
moderate to very low permeability. 

2. Activity Review 

a. Installation Operations 

(1) Industrial Operations 

(a) Current operations consist of LAP of pyrotechnic 
devices (Plant 2) and solid propellant rocket motor loading (Plant 3). 

(b) From 1943 to 1945, a six-line TNT production 
plant, with supporting acid plant, produced approximately 180 million kilograms 
of TNT. 

laboratory 

(2) Laboratory Operations 

Ca) Building 29A - QC Chemical Laboratory 

(b) Building 207 - Research and Development 

(c) Building 60B - Photography laboratory (X-ray) 

(d) Building 41W - Calibration laboratory 

(3) Materiel Proof and Surveillance Tests 

Pyrotechnic illuminating/signal devices are tested 
at the Ground Signal Test Area and the Candle Test Site. The South Test Area 
was also used until the early 1960's. The Static Test Area is used for rocket 
motor testing. 

*The unconsolidated stoney material above the bedrock. 
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(4) Toxic/Hazardous Materials - Handl~and Storage 
/ 

( a) Industrial and Militarv 
" 

In addition to the usual inventory of oxidizers, 
i n it i at 0 r s , so 1 vents , etc as soc i ate d wi t h P yr 0 t e c h n i c an d pro p e 11 ant 
operations, LH.~P has stocked WP, CS, TNT, and black powder; and currently 
stocks red,phosphorous. 

(b) Chemical/Biological/Radiological Activities 

There are no 1 etha 1 CBR agents/s imu 1 ants 
reported stored or used at LHAAP. Radioisotopes present at LHAAP are used for 
metrology. 

(c) Pesticide/Herbicides/Fertilizer Usage 

The major usage is ch lordane for termite 
control. 

b. Disposal Operations 

(1). Liquid Waste Treatment 

(a) Sanitary Waste Water Treatment 

The STP provides primary and secondary treatment 
for most LHAAP domestic waste waters. 

Outlying areas use septic tanks equipped with 
tile drainage fields. 

Storm water infiltration has been a problem for 
the STP. 

(b) Industrial Waste Water Treatment 

A red water incineration system was used during 
the TNT production period. 

Industrial waste waters are collected in sumps 
and transferred to the washout pond (P-3) at the burning ground. 

In the past, waste waters were re leased to 
surface drainage. 
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(c) Holding Ponds 
· it 

The Boiler Blowdown Evaporation Pond (P-l) 
covers 2.7 hectares and has a plastic liner with a soil covering. 

The Water Treatment Plant Effluent Sett1ing Pond 
(P-2) consists of twin ponds covering a total of 0.2 hectare. It has a plastic 
liner with a soil covering. 

The Rocket Motor Casing Washout Pond (P-3) 
covers 0.45 hectare and is unlined with underlying permeaD~e soil. 

The TNT Pumphouse Pond (P-4) is current ly unused 
and covers approximately 0.4 hectare. The pond is unlined with inputs solely 
from groundwater flow and surface runoff. 

(d) Storm Water Drainage 

Three bayous provide the drainage for the active 
portions of LHAAP. All three outfall into Caddo Lake. 

(2) Solid Waste Treatment 

(a) Sanitary Landfills 

A current san itary 1 andfi 11 site (Type IV 
Classification) is located at the intersection of Avenues Q and P. 

A site near Avenue Q and west ·of the cutoff road 
to the sanitary landfill was previously used for scrap and rubble. 

A site in the northwest corner of LHAAP, 
currently identified as the Inert Burning Ground, was formerly used for trash, 
ashes, scrap lumber, and burned TNT waste burial. 

(b) Contaminated Waste 

Several burial sites have been identified. The 
sites are generally associated with or near the burning grounds or landfills. 
The majority of disposa1 was in an ar~a north of Avenue Q. east of Avenue P, 
and west of the burning ground. Materials from all operations, including bulk 
TNT, were purported to have been buried in the various sites. 
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c. Demolition and Burning Ground 

The Current Burning Ground is located in the eastern portion 
of the installation. The materials burned include industrial operations waste, 
laboratory wastes and chemicals, contaminated scrap, transformer oil, and red 
phosphorous. 

Until the early 1950's, the burning ground was located in 
the northern port ion of LHAAP. Input was s imil ar to the current burn i ng 
operation and included the burning of bulk TNT. 

The old sanitary landfill was briefly' used as a burning 
ground. 

There is a flashing area just west of the current burning 
ground. 

d. Demilitarization 

leaking WP items were demilitarized at the Ground Signal 
and South Test Areas. 

XM40E5 IIbutton bombs" were demil itarized at one of the above 
test areas. 

Demolition pits along Bobby Jones Road (location 14) were 
used for demilitarizing out-of-specification items. 

e. Miscellaneous 

Plant 2 has experienced several fires over the years. 

Plant 3 had several explosions during the 1960's. 

An acid spill in the 1940 l s resulted in a fish kill. 

A po lysulfi de polymer spi 11 occurred in the 1960' s. It was 
reported that most of the material was recovered. 

An oil spill in 1978 was controlled and impounded. 

An oil leak from the transformer at Building 401 was recently 
discovered. 
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3. Water Quality 

a. Surface 

There is no current monitoring of surface streams. 

North and Central Bayous had good water quality per the 
normal water quality parameters. 

Trace organics and explosives were not included in the 
analyses. In a separate environmental study, TNT was found ;n North Bayou. 

Harrison Bayou had increases in conductivity, total solids) 
total dissolved solids, COO, total phosphorus, chloride, iron, and silicon. 

b. Subsurface 

No data available for LHAAP. 

c. NPDES Permits 

There are 11 permits at LHAAP, of which 10 cover the septic 
tanks. The other permit is for the Sanitary Treatment Pl ant". 

·U~date. infor:ma~ion received on 13 August 1980, subsequent to preparation to 
th1s report lndlcate that: It should be changed to read one permit at Longhorn 
AAP which coveres 10 septic tanks. the Sanitary Treatment Plant and the water 
plant settling ponds. . 
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B. Conclusions 

1. Contamination from industrial operations (TNT and solid 
propellant rocket motor manufacture, incendiary and signal pyrotechnic LAP) 
dating back to World War II, has been ioentified at Longhorn AAP. These 
contaminants include pyrotechnic ingredients and products from TNT manufacture 
such as TNT scrap and red water. 

2. Major areas of potential contamination are burial sites, testing 
areas, the TNT production area, load, assembly, pack (LAPr-areas and burning 
grounds. 

3. Many of these contaminants may be in and on the ground as a 
result of spills and disposal operations (e.g., burning and burial). 

4. The most likely routes of potential off-post migration are 
groundwater flow and surface runoff into the bayous feeding Caddo Lake, an 
adjacent recreational area. 
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C. Recommendations 

1. That Longhorn AAP discontinue the use of the unlined Rocket 
Motor Casing Washout Pond (and other unlined ponds and landfills) for the 
dumping of industri a 1 waste. Some short-term alternate methods for 
consideration pending the availability of a permanent solution are the use of 
an evaporation pond, a qualified contractor to remove and dispose of wastes 
off-post, and incineration techniques. 

2. That USATHAMA evaluate the extent of contamination in the old 
TNT plants area and, if required, initiate action to abate any imminent hazard. 

3. That USATHAMA conduct a survey with specific attention to Caddo 
Lake and its juncture wi'th the installation boundaries to detennine the extent 
of off-post contamination migration, if any~ 
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APPENDIX A 

PHOTOGRAPHS TAKEN AT LHAAP 
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APPENDIX B 

BlOT A OFtONGHORN ARMY 

AMMUNITION PLANT 
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Black cherry 

Black locust 

White oak 

Mockernut hickory 

Loblolly pine 

Southern red oak 

Bald cypress 

Shortleaf pine 

Slash pine 

Lo~gleaf pine 

Sweetgum 

Stinging scorpion 

Yellow jacket 

Bald-faced hornet 

Giant swallowtail 

Tiger swallowtail 

Zebra swallowtail 

Spicebush swallowtail 

Black swallowtail 

Monarch 

Polyphemus moth 

Plants 

Red maple 

Honey locust 

Flowering dogwood 

Allegheny chinquapin 
' .. 

Bitternut hickory (pignut) 

American beauty berry 

Red mulberry 

Red buckeye 

Spanish moss 

Spring beauty 

Star-of-bethlehem 

Arthropods 

Red-spotted purple 

Question mark (violet tip) 

Alfalfa butterfly 

Pearly-eye 

Silver-spotted skipper 

Locust borer 

Giant waterbug 

Green June beetle 

Luna moth 

Carolina grasshopper 
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Do moth 

Regal moth 

Imperial moth 

Anisota moth 

Pandorus sphinx 

Southwestern centipede 

Lubber grasshopper 

Eastern lubber grasshopper 

Taillight shiner 

Brook silverside 

Channel catfish 

Bluegi 11 

Logperch 

Black stripe topminnow 

Golden topminnow 

Largemouth bass 

Green tree frog 

Bull frog 

Carolina mantis 

rie1d cricket 

True katydid 

Annual cicada 

Brown-banded cockroach 

American cockroach 

Bush katydid 

Fish 

Green darner 

Cow killer 

Black bullhead 

Blacktail shiner 

Paddlefish 

White bass 

Bowfin 

Ch~dn pickerel 

Alligator gar 

Lamprey eel 

American eel 

Amphibians 

Marbled salamander 
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American anole 

Yellow-bellied watersnake 

Five-line skink 

Western Cottonmouth 

Slider 

Alligator snapping turtle 

Robin 

Great blue heron 

Coot 

Pileated woodpecker 

Crow 

Turkey vulture 

Loggerhead shrike 

Blue jay 

Mockingbird 

Sparrow hawk 

Downy woodpecker 

Eastern gray squirrel 

Mlrik 

Raccoon 

Rept ii es 

Red-eared turtle 

Spiney softshell 

Coral snake 

Mexican milk snake 

Western pygmy raftlesnake 

Sbuther'n copperhead 

Birds 

Hairy woodpecker 

Slate-colored junco 

Cardinal 

Red-wing 

Grackle 

Red-bellied woodpecker 

Western meadowlark 

Eastern bluebird 

Brown creeper 

Myrtle warbler 

Least flycatcher 

Mammals 

Southern fox squirrel 

White-tailed deer 

Armadillo 

Bobcat 
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APPENDIX C 

LHAAP TEMPORARY WELL DATA 
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~. 

002-75 

I ! 

Driller: B. F. Eddington 

Date Completed: 1942 

Depth: 133 feet 

Reported yield, 20 gallons a minute, with drawdown 
of 42 feet when drilled. " 

Thi.ckness Depth 
(feei:) (feet) 

$urface Soil 15 15 

Sand, fine brown gravel" and 
iron ore 

Blue Shale 

Sand shale, water-bearing 

Rock 

Sand 

30 45 

30 75 

31 106 

2 108 

25 133 

Texas State Board of water Engineers 
Records of WeLLs and Springs in 

. Harrison County , Texas, 1942. 

figure 

LONGHORN ARMY AMMUNITION PLANf WELL DATA 

HA RRISON. COUN T 1. TEXAS C-3 HOfil .• 

Scale IVtrL. 
Stole 

loole. APRIL 1(-.5"877 I' 1979 
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APPENDIX 0 

CHEMICAL COMPOSITIONS OF DEVICE COMPONENTS 

. PRODUCED AT LHAAP 

(Source: LHAAP EIA, July 30, 1975) 
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Basic Mixtures '.J 

Origin 

I1luminant 50% Mag. Plant 2 
Composition 40% Sod. Nitrate 

10% Laminae 
Lupersol 
Cobalt Napthinate ,~ Plant 3 

Black Powder Plant 2 
90% Water 

8% Metal Powder 
2% Inert Plant 3 

Polysulfide Polymer Plant 3 
Propellant Aluminum 

Iron Oxide 
ERL 2774 
Ammonium Perchlorate 

/ Contaminated 30% Explosive Plant 2 & 
Waste 70% Plant 3 

D-2 
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! 
i -

;'. 

Solid Propellant (Weights and % of Materials are Confidential) 

TPH9001 Catapult 

HC434 Polymer 
ERL 
TP-90-B 
Licithin 
Iron Oxide 
Aluminum 
Ce2 
Ammonium Perchlorate 

XMI05 & XMI06 Rocket Motor Propellant 

H. A. Polymer 
Aluminum 
Iron Oxide 
ERL 2774 
Ammonium Perchlorate 

XMIOO Rocket Motor Propellant 

L.P. 33 Polysulphide Polymer 
Para-Quinone Dioxine 
Magnesium Oxide 
Nylon 
Sulphur 
Ammonium Perchlorate 

M30 Rocket Motor Propellant 

lP 33 Polysulphide Polymer 
DPG 
Para-Quinone Dioxine 
Nylon 
Sulphur 
Ammonium Perchlorate 

D-3 

"'. 
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Fuze. 81mm, r~84, Chemical Compositions; 

1. Upper Ring 

Tungsten Delay Powder 
Tungsten Powder 
Barium Chromate 
Potassium Perchlorate 
Vinyl Alcohol Acetate Resin (VAAR) 

2. Pellet ItA" 

Boron Potassium Nitrate (BKN03) 

3. lower Ring. Graduated 

Tungsten Delay Powder 
Tung~ten Powder 
Barium Chromate 
Potassium Perchlorate 
Vinly Alcohol Acetate Res;n (VAAR) 

4. Pell et "B" 

Boron Potassium Nitrate (BKN03) 

5. Body Assembly 

Black Powder, Class 5 

6. Pellet "C" 

Boron Potassium Nitrate (BKN03) 

7. Primer, M39Al 

Potassium Chlorate 
Lead Thiocyanate 
Trinitrotoluene 
Barium Nitrate 
Ground Glass 

0-4 

60.0% 
30.0% 
10.0% 

1.0% 

100.0%.~ 

60.0% 
30.0% 
10.0% 
1.0% 

100.0% 

100.0% 

37.05% 
38.13% 
5.69% 
8.68% 

10.45% 
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Fuze, 60mm, r·'65Al, Chemical .Compositions: 

1. Fuze Powder: 

.Type I 
{Potassium Nitrate -
(Sulfur - 10.4%) 
{Charcoal - 15.6%} 

II 

74.0%) 

Type 
(Potassium Nitrate - 70.01) 
(Sulfur - 16.0%) 
(Coal - 14.0%) 

2. Pellet "All 

Boron Potassium Nitrate (BKN03) 

3. Pellet liE" 

Boron Potassium Nitrate (BKN03) 

'~. Body Assembly: 

Black Powder, Class 5 

5. Primer, M39A1 

Potassium Chlorate 
lead Thiocyanate 
Trinitroluene 
Barium Nitrate 
Ground Glass 

D-5 

: . 

90.0% 

10.0% 

100.0% 

100.0% 

100.0% 

37.05% 
38.13% 
5.69% 
8.68% 

·10.45% 

, 
• 
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Trip Flare. 1149Al, Ch§'mical Compositions: 

1. First Fire Composition: 

Barium Chromate, Grade A or B 
Boron 

2. Ignition Composition: 

Magnesium Atomized, 20/50, Type 1 
Sodium Nitrate, Grade B, C1.2 
Vinyl Alcohol Acetate Resin Solids 

3. Illuminant Composition: 

Magnesium, Atomized, 20/50, Type 1 
Sodium Nitrate, Grade B, C1.2 
Binder Composition 

(Laminae 4116 - 97.9%) 
(Lupersol OOM - 1.5%) 

90.0% 
10.0% 

48.4% 
47.2% 

4.4% 

36.0% 
54.0% 
10.0% 

(Cobalt Napthenate - 6%, Cobalt - 0.6%) 

4. Charge_, Intermediate; 

BariulIl Chrumate, Grade A or B 
Boron 

5. Primer, M42: 

Basic Lead Styphnate 
Antimony Sulfide, Class 5 
Barium Nitrate, Class 1 
A 1 urni num, Powdered, Atomi zed. Type II 
Tetraeen (commercial) 

6. Sealing Compound: 

Thiokol LP-2 
Catalyst C5 

7. Insulating Composition: 

Binder Composition 
(Laminae 4116 - 99.7%) 
(Lupersol DOH - 0.2%) . 
(Cobalt Napthenate - 6%, Cobalt -

Asbestos, Powdered, Technical 

D-6 

90.0% 
10.0% 

53.0% 
10.0% 
22.0% 
10.0% 

5.0% 

90.0% 
10.0% 

65.0% 

0.1%) 
35.0% 
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Aerial Flare, AN/ALA-I7, Chemical CO..Q!Rositions: 

1. Illuminant Ass~mbly 

*Igniter Composition SI 131 
*Igniter Composition SI 119 
*Illuminant Composition FW-306" 

Adhesive Composition 

Nitrocellulose, Grade A, Type I 
Acetone 

'. 10.0% 
90.0% 

*Formulation and ingredients are classified information. 

2. Squib, Electric, M2 

Lead Thiocyanate, Class B 
Potassium Chlorate, Grade C, Cl.6 
Charcoal, Class D 
Egyptian Lacquer No. CN4707 

0-7 

32.0% 
40.0% 
18.0% 
10.0% 
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M125 Series Hand Signals, Chemical Compositions 

1.. 111 urn; nant C_~PDS it ion 

Magnesium, Type 1, 30/50 
Barium Nitrate, Class 6 
Polyvinyl Chloride 
Binder Composition 

(Laminae 4116 - 97.0%) 
(Lupersol OOM - 1.5%) 
(Cobalt Napthenate - 0.6%) 

(6% Cobalt) 

2. Priming Composition 

first Fire Composition, Type II 
Strontium Nitrate 
Tetranitrocarbozole 
Sil i eon 
Zirconium Hydride 
Polyvinyl chloride 
Laminae 

(laminae 4116 - 99.0%) 
(Lupersol DOM - 1.0%) 

3. Quickmateh 

Type II, Cl ass A 

4. Propellant Assembly 

Bl ack PO~/der 
Calcium Carbonate 

5. Delay Assembly 

Potassium Nitrate, Class A 
Antimony Sulfide, Class A 
Black Powder, Class 8 

. Sulfur Ground, Grade D 
Dextrin 

6. Initiating Charge 

Black Powder, Class 5 

7. Expelling Charge 

Black Powder 

0-8 

33.0% 
46.0% 
16.0% 
5.0% 

50.0% 
10.0% 
16.0% 
15.0% 

5.0% 
4.0% 

90:8% 
9.2% 

49.0% 
20.0% 
16.0% 
12.0% 
3.0% 

100.0% 

100.0% 
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155mm Illuminating PrSJjectile, Chemical Compositions 

1. I1luminant Composition: 

Laminae, Type A 
Magnesium, Atomized, Type I 
Sodium Nitrate, Grade 8, C1.2 

2. First Fire Composition: 

Potassium Nitrate 
Laminae, Type A 

(laminae 4116 - 98.7%) 
(lupersol DDM - 1.0%) 
(Cobalt Napthenate - 0.3%) 

Boron, 90% to 92% pure 

3. Expelling Charges: 

Primary: 
Black Powder, Class 3 

.seconditry: 
Black Powder, Class 6 Glazed 
Black Powder, Class 2 Glazed 

. 4. Del ay Assembly: 

Gasless Ignition Powder Increment: 
Zirconium 
Red Iron Oxide 
Inert Filler 

Manganese Delay Composition Increment~ 
~1anganese 
Barium Chromate 
lead Chromate 

Black Powder, Class 7 (Increment) 

0-9 

8.0% 
48.5% 
43.5% 

70.7% 
5.7% 

23.6% 

100.0% 

60.0% 
40.0% 

65.0% 
25.0% 
10.0% 

33.0% . 
31.0% 
36.0% 
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APPENDIX E 

CONTAlv1INANT SURVEY LISTING 
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CONTAMINANT SURVEY LISTING 

1. Composite propellants 
(PBAA and polysulfide 
perchlorate) 

2. Oxidizers 
(perchlorates, chlorates, 
nitrates) 

3. Black powder 

4. Metal powders 
(aluminum, magnesium, 
zirconium) 

5. Ac ids 

6. Phosphorus 

7. 105mm, 155mm, 4.2-inch 
illuminant compositions 

B. lOSmm, 15Smm, 4.2-inch 
first fire compositions 

Contaminant Code 

9. AN/ALA 17 flare 
illuminant compositions 

10. AN/ALA 17 flare 
first fire and igniter 
compositions 

11. Button bomb composition 

12. Hand signals 
illuminant compositions 

13. Hand signals 
first fire and igniter 
compos it ions 

14. 60mm-81mm mortar 
illuminant compositions 

15. Flammable solvents 
lubricants, polymers 
fuels, etc. 

16. CS pyrotechnics 

E-2 
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1. Plant 1 

Facility No. 

813 

813-1 

814 

CONTAMINANT SURVEY LISTING 

Activity 

Pyrotechnic assembly 

Service magazine 

60 and 80mm mortar production 

801-F Motor soakout facility 

II. Pl ant 2 

A. Pyrotechnic Lines - East and West 

P-1 Metal powders (Shed K) 

P-3 

P-9 

P-IO 

P-ll 

P-13 

P-14 

S-3 

S-4 

S-5 

S-7 

S-8 

Shed A 

Oxidizer preparation 

Cleaning bay 

Cannister coating 

Cannister preparation 

Packout (east line) 

Metal powder surge 

Metal powder storage 

Warehouse 

Delay testing 

Black powder service magazine 

Black powder service magazine 

4.2-inch assembly and packout 

Contaminant 

7, 8, 16 

7, 8 

3, 4, 7, 8 

1, 15 

4 

4 

15 

15 

15 

2, 3, 4, 7, 13 

4 

4 

3 

3 

3 

3 

3, 4, 6, 7, 8, 15 
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.' 

B-6 155rrm assembly 7, 8 
";I 

B-8 155mm assembly 7, 8 

8-10 105mm press 7, 8 

8-11 Illuminant mixing 4, 7, 8 

8-12 Illuminant mixing 4, 7, 8 

8-13 400 area mixing - ALA 17 10 

8-14 Illuminant mixing 4· , 7, 10 

8-15 First fire preparation 9 
I I . 8-16 155mm delays (Shed C) 3 

B. t4 ill Houses 

212-11 Consolidated illuminant storage 4, 7, 8 

212-12 Surge storage 4, 7, 8 

"212-12R Ramp-press area 15 

212-13 Consolidated illuminant storage 4, 7, 8 

212-14 Ut il ity pres s 4, 7, 8 

212-15 Consolidated illuminant storage 7, 12, 14 

212-16 155mm - 4.2-inch press 7, 8 

212-17 Consolidated illuminant storage 7, 12, 14 

212-18 Mix composition surge 9, 10 

212-19 Consolidated illuminant storage 7, 8, 14 

212-20 Mix composition surge 9, 10 

212-25 Candle storage 7, 8, 14 

212-17 Candle storage 7, 8, 14 

E-4 
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212-29 Slurry mixing baron 8 
./ 

212-31 ALA pellet storage 9 

212-33 Acetone storage 15 

212-35 Weighup and mixing - ALA 17 9, 10 

212-3SR Ramp to weighup and mixing 9, 10 

212-36 Weighup and mixing - ALA 17 '" 9, 10 

212-37 Weighup and mixing - ALA 17 9, 10 

212-38 Weighup and mixing - ALA 17 9, 10 

212-38R Ramp to weighup and mixing 9, 10 

212-39 ALA drying 9, 10 

212-42 Fuse supply 3 

212-44 Reject storage 7, 8 

212-46 Illuminant storage 7, 8 

212-48 First fire and illuminant mixing 8, 13 

212-50 First flare and illuminant mixing 8, 13 

212-51 Illuminant storage 7, 8, 14 

212-53 Illuminant storage 7, 8, 14 

212-54 Expelling charge storage 3 

212-55 Illuminant storage 7, 8, 14 

212-56 Prope 11 ant powder storage' 3 

212-57 Illuminant storage 7, 8, 14 

212-59 Illuminant storage 7, 8, 14 

E-5 
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C. ANIALA-17 Production 
:, 

403 Case inspection - pellet press 9, 10 

406 Inspection and drying 4, 9, 10 

407 Illuminant testing 4, 6, 9, 10 

408 Granulating and mixing 2, 4, 9 

409 Assembly and packout 9, 10 

410 Explosive service magazine 9, 10 

D. Pxrotechnic Production 

207 Office and laboratory All 

208 Supply storage shed All 

f III. Plant 3 ,. 
29A, Chemical laboratory (control) All 

31A Solvent storage 15 

46A Degreasing 1, 2, 5, 15 

22B Property storage 2 

25B X-ray service 1 

35B Button bomb preparation and mix 11 

36B Sample preparation 1 

37B Reject illuminant assembly 4 

38B Sample preparation ·1 

41B Reject i lluminant assembly 4 

42B Sample storage 1 

45B Press 1 

E-6 
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l 
1 
J 

J 
I 

I 
1 

46B 

49B 

53B 

54B 

55B 

59B 

25C 

68C 

250 

290 

380 

400 

440 

530 

620 

650 

26E 

32E 

39E 

40E 

41E 

42E 

45E 

Finishing 
. ., 

Radio 1 ogica 1 - cobalt pill 

Radiology inspection 

Film developing 

Fluoroscope 

Service storage 

Oxidizer dryer 

.Button bomb manufacture 

Oxidizer blending 

Oxidizer grinding 

Surge storage 

Stor.age 

Storage shed 

~1otor surge 

Assembly (Pershing) 

Storage shed 

M-72 mixing and casting 

Service storage 

Ramp to mixer (41E) 

Ramp to mi xer (42E) 

Prope 11 ant mixer (West) 

Propellant mixer (East) 

Casting, curing and finishing motors 

f:-7 

1, 2 
'., 

1 

1 

15 

1 

1 

2 

11 

2 

2 

I, 2 

I, 15 

1, 15 

1, 2 

1 

1 

I, 2, 3, 4, 11 

2 

2 

2 

.. 1 

1 

1, 15 
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65E Paint storage shed (620) 15 
t 

37F Surge and storage (Building 42E) 2, 4 

39F Storage (Building 42E) 2, 4 

51F Solvent drum shed (Building 54F) 15 

54F Motor casting 1 

68F Finish and packout 11 

286 Motor case preparation 15 

306 Solvent storage shed 15 

316 Fuel preparation 4 

336 Fuel mixing 2, 15 

366 Storage shed 15 

506 Metal parts cleaning 1, 15 

546 Motor packout 1, 15 

626 Autoclave 1, 2 

686 Button bomb finish packout 11 

826 Motor storage 1 

32H Teflon and propellant mixing 15 

40H Ut i1 ity shed 15 

42H Vertical mixer 1 

53H Storage shed 15 

54H Button bomb production 11 

I' 55H Storage shed 15 I 

l 

751 Cannister assembly 4, 1.1, 15 

E-8 
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I 

1 

1 

75J Service magazine 

IV. Igniter Area (Signals) 

13Y 

16Y 

18Y 

20Y 

29Y 

32Y 

34Y 

38Y 

40Y 

45Y 

48Y 

Service magazine 

Signal assembly and packout 

Storage and component rework 

Solvent storage 

Service magazine 

Service magazine 

Signal assembly 

Propellant consolidation 

Signal production 

Delay manufactu~e 

Service magazine 

V. Magazine Area 

722G loading dock pad 

811-1 thru 

811-58 

821A 

823 

824 

Storage magazines (58) 

loading dock 

Above ground magazine 

Above ground magazine 

VI. Plant 3 Magazines 

31M 

35M 

Magazine 

Magazine 

E-9 

15 

2, 12 

2, 3, 4, 12 

2, 3, 4, 12 

15 

3 

3 

12, 13, 15 

3 

3 

3 

13 

Finished product 

Finished product 

Finished product 

Finished product 

Finished product 

Finished product 
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39M Magazine 

VII. Warehouse Area 

31W 

33W 

35W 

Warehouse 

Warehouse 

Warehouse 

VII. Static Test Area 

16T 

18T 

20T 

21T 

23T 

25-TT-1 

25-TT-2 

26T 

31T 

35T 

36-T-1 

36-T-2 

36-T-3 

36-T-4 

39T 

Reclamation unit 

Service Magazine 

Conditioning 

Explosive storage magazine 

Conditioning 

Test pad 

Test pad 

Cond i t i on ;'ng box 

Constant temperature building 

Illuminant test tunnel 

Static test firing pad 

Static test firing pad 

Static test firing pad 

Static test firing pad 

Test preparation production, assembly 

IX. Plant 2 Test Area 

BST-2 Storage igloo 

E-10 

Finished product 
1 

1 

4 

1 

1~ 2, 4, 15 

1, 2 

1 

1, 2, 4 

1 

1 

1 

1 

1, 2 

9 

1 

1 

Lll 

1 

1, 2, 4 

12, 13 
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BST-4 Explosive storage igloo 12, 13 
'" 

BST-3 Storage igloo 12. 13 

X. Ex~losive Burning Grounds 

24X Waste storage wash rack All 

25X C1ean-ing pit All 

27X Explosive magazine (storage) All 

29X Burning pad All 

1 30X Burning pad All 

I 
31X Burning pad All 

32X Burning pad All 

1 34X Motor washout All 
f 

37X. Flash pits All 

41X Storage All 

43X Explosive magazine A 11 
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REPLY TO 
ATTENTION OF 

HSHB-ES-E/WP 

U, S, ARMY ENVIRONMENTAL HYGIENE AGENCY 

ABERDEEN PROVING GROUND, MARYLAND 2tOtO 

" 

584-2024 

~ of, (':, ~_ : , 1· ,;"13', 
AQ:., l"" Ijt) 

SUBJECT: Phase 2, Hazardous Waste Management Special Study No. 39=26..Q147=83, 
DARCOM Open-Burning/Open-Detonation Grounds Evaluation, Longhorn 
Army Ammunition Plant, Marshall, Texas, 31 July - 3 August 1981 

Commander 
US Army Materi el Development and 

Readi ness Command 
ATTN: DRCSG 
5001 Eisenhower Avenue 
Al exand ri a, VA 22333 

1. Copies of subject report are inclosed. 

2. The information contained in this report is based on a limited number of 
samples taken for the specific purposes of this study and may not be 
representative of the total situation at the installation. Therefore, 
pendi ng promul gation of fi nal envi rOl1Tlental standards and campl ete 
i nterpretati on of all data, thi s report shoul d be used for i nformati pnal 
purposes only and should not be released to other agencies without your 
approval. 

FOR THE COM~1AN DER: 

1 Incl 
as (10 cy) 

CF: 
HQDA (DASG-PSP) wo incl 
Cdr, DARCOM (DRCIS-A) 
Cdr, HSC (HSPA-P) 
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Cdr, LHAAP (2 cy) 
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/~/Col onel, MSC 
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Cd r, MEDDAC, Ft Hood (PVNTMED Pc tv) (2 cy) 
Cdr, AMCCOM [DRSMC-ISE(R)/DRSMC-DS(R)/DRSMC-SG(R)] 
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REPLY TO 
ATTENTION OF 

HSHB-ES-E/WP 

DEPARTMENT OF THE ARMY 
u. S. ARMY ENVIRONMENTAL HYGIENE AGENCY 

ABERDEEN PROVING GROUND, MARYLAND 21010 

; 

PHASE 2 
HAZARDOUS WASTE MANAGEMENT SPECIAL STUDY NO. 39-26-0147-83 

DARCOM OPEN-BURNING/OPEN-DETONATION GROUNDS EVALUATION 
LONGHORN ARMY AMMUNITION PLANT 

MARSHALL, TEXAS 
31 JULY - 3 AUGUST 1981 

-/ 

1. AUTHORITY. Letter, DRCIS-A/DRCSG, HQ DARCOM, 13 March 1981, subject: 
Request for Services, Open-Burning/Open-Detonati on Grounds, wi th i ni ti al 
indorsement, HSPA-P, HQ HSC, 20 March 1981. 

2. REFERENCES. A list of references is included in Appendix A. 

3. PURPOSE AND OBJECTIVES. 

a. The overall purposes of the DARCOM Open-Burning/Open-Detonation 
Grounds Eval uati on are: 

(1) To evaluate the status of OB/OD grounds relative to existing 
Federal hazardous waste regul ations (references 1 through 6, Appendix A). 

(2) To evaluate the potential for contaminant migration from OB/OD 
grounds to the ground and surface waters (reference 7, Appendix A). 

(3) To determine, based on these evaluations, which OB/OD grounds 
are the best sites for continued future OB/OD operations. 

b. The specific objectives of the LHAAP site investigation are: 

(1) To determi ne the total explosive content of soil and residue 
sampl es from active DB/DO grounds at LHAAP. 

(2) To determine if the soil and residues at active DB/DO grounds at 
LHAAP are hazardous wastes by characteristic of EP toxicity for heavy metals 
content. 

(3) To determine the need for additional sampling and analyses of 
DB/DO areas at LHAAP based on results of these data. 

4. GENERAL. 

a. Abbreviations and Definitions. Definitions of terms and 
abbreviations used 1n this report are included in Appendix B. 

b. Personnel Contacted. Installation personnel contacted during this 
investigation were: 
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(1) Mr. o. Maley, Ch i ef Engi neer ./ 

(2 ) Mr. A. B. Childress, Environnental Coordinator, Thiokol 
Corpo rati on 

(3) Mr. W. Tunnell, Safety Speci al i st 

(4 ) CPT O. R. Christensen, Executive Officer 

(5) Mr. A. Morgan, Supervisor, BG Area, Thiokol Corporati on 

c. Background. A general background description of DB/DO operations and 
a discussion of environnental issues related to DB/DO are included in 
Appendix C. 

d. Installation. A general description of LHAAP, its location and 
operations, can be found in reference 8, Appendix A. 

e. DB/DO Operations. All active DB operations at LHAAP are currently 
located on approximately 30 acres of land in the eastern portion of the 
installation. All active OD operations are located on approximately 10 acres 
at a separate site in the southern portion of the installation (see Appendix 

\ D). 

f. Sampling. A study team from this Agency visited LHAAP on 31 July - 3 
August 1981 ( reference 9, Appendix A). The team took a total of 48 sampl es 
from the two active DB/DO areas. A summary of sampling procedures is 
provided in paragraph 3a, Appendix C. 

5. FINDINGS JWD DISCUSSION. 

a. Analytical Data. A summary of the analytical data is shown in the 
following Table, and a description of findings for each active area follows. 

b. DB Trench. 

(1) A trench approximately 90 by 15 feet was being used to burn all 
pyrotechnic explosive wastes except the M206 wastes (see Figure 0-1, Appendix 
D). Combustible materials and contaminated wastes were being used as 
supplemental fuels. 

(2) Three residue and six soil samples were taken at three points in 
the trench, and three additional soil samples were taken in a small ditch 
draining from the north end of the burn trench. 
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TABLE. SUMMARY (f" ANAL YT leAL RESULTS 

Area EXplosives EP TOXlcity 
Samp1 ed Ana1ysi s Metal s Ana1ysi s 

Burn Trench 

Burn Pads M206 

Demo1 i tion Area 

No explosives detected in any samples. 12 Samples - Ba in three residue 
and one soil samp1 es from 24-200 mg/L. 
wi th two residue samp1 es over hazardous 
waste criteria limit; Pb in two 
soil samp1 es at 1.6 and 4.8 mg/L; 
no other metal s detected. 

No explosives detected in any samp1 es. 22 Samp1 es - Ba in three residue 
and three soil samp1 es from 11 -609 
mg/L. wi th two resi due samp1 es over 
hazardous waste criteria limit; Pb 
in two soil samples at 0.7 and 1.5 
mg/L; no other metal s detected. 

No explosives detected in any samp1 es. 10 Samp1 es - Ba in fi ve samp1 es from 
10-14 mg/l; no other metal s detected. 

Remarks 

The residues are a hazardous waste 
by characteristic of EP toxicity 
for Ba. 

The residues are a haza~ous waste 
by characteristic of EP toxicity 
for Ba. 

I 

Not hazardous by characteristic of 
EP toxicity for Ba. 
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(3) Anal ysi g' for characteristic of EP toxici ty showed measurable 
concentrations of Sa in all three residue sampl es, wi th two sampl es above the 
RCRA hazardous waste criteria limit at 139 and 200 mg/L. There was also Pb 
at 1.6 mg/L in one soil sample. in the trench and at 4.8 mg/L in the ditch 
draining from the burn trench. A soil sampl e taken 90 feet downsl ope of the 
burn trench in the di tch contained 45 mg/L Ba, which is below the RCRA 
hazarous waste criteria limit of 100 mg/L, but is still significant because 
it indicates the potenti al for runoff from thi s burn area. No other metal s 
were detected in any sampl es. Compl ete data are provided in Tabl e E-1, 
Appendix E. 

(4) Anal ysi s for explosives showed no detectabl e concentrati ons in 
any samples, which is to be expected because current operations at LHAAP do 
not include any manufacturing or processing of explosives. 

c • tv206 Pads. 

(1) A series of 10 small earthen pads approximately 12 feet square 
were being used to burn M206 wastes. The pads have earthen dikes on three 
sides and the roadway on the fourth side. There is a drainage ditch which 
runs alongside the pads and is used to drain any water which may accumulate 
in the pads (see Figure 0-2, Appendix 0). 

(2) Sets of six samples including two residue and four soil samples 
were taken from each pad. Four soil sam~es were also taken from the 
drainage ditch. 

(3) Anal ysi s for characteri stic of EP toxici ty showed measurabl e 
quantities of Ba in three residue and one soil sample, with two residue 
sampl es over the RCRA hazardous waste cri teri a 1 imi t of 100 mg/L at 143 and 
609 mg/L. There was Ba at 46 mg/L in one other residue samfle and 11 mg/L in 
one soil sample. No other metals were detected in any samp es from the burn 
pads. tveasurable quantities of Pb at 0.7 and 1.5 mg/L and Ba at 19 and 87 
mg/L were al so found in soil sampl es from the drainage area. These val ues 
are all below RCRA hazardous waste criteria limits, but they do indicate the 
potential for runoff from this burn area. No other metals were detected in 
any sampl es. Compl ete data are presented in Tabl e E-2, Appendix E. 

(4) Analysis for explosives showed no measurable concentrations in 
any samples, which is to be expected because current operations at LHAAP do 
not include any manufacturing or processing of explosives. 
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c. 00 Area. ,! 

(1 ) All 00 operati ons were conduc ted ina small benned area 
consisting of five 12-foot-square pits. The area was last used to destroy 
photofl ash bombs approximatel y 1 year prior to the study team vi si t. A total 
of 10 soil samples was taken from three of the pits (see Figure 0-3, 
Appendix D). 

(2) Analysis for characteristic of EP toxicity showed measurable 
quantities of Ba in five samples, ranging from 10 to 14 mg/L, all of which 
are well below the RCRA hazardous waste criteria limit. No other metals were 
detected in any samples. Complete data are presented in Table E-3, 
Appendix E. 

(3) Analysis for explosives showed no detectable concentrations in 
any samples because current operations at LHAAP do not include any 
manufacturing or processing of explosives. 

6. CONCLUSIONS. Based upon the analytical resul ts described in the 
preceding paragraphs, the follo~ng conclusions can be drawn about OB/OD 
operations at LHAAP. 

a. The residues from the burn trench and the M206 burn pads are a 
hazardous waste by characteristic of EP toxicity for Ba. 

b. The soils from the burn trench, M206 burn pads, and the d'emolition 
area are not a hazardous waste by characteristic of EP toxicity for Ba. 

c. The presence of Ba in the drainage areas indicates the potential for 
contaminated runoff from the burn trench and M206 burn pads. 

d. Jldditional sampling by this Agency is not required at this time for 
purposes of this study. 

e. The infonnation contained in this report is based on a limited number 
of samples taken for the specific purposes of this study and may not be 
representative of the total situation at the installation. Therefore, 
pending promul gation of final environmental standards and compl ete 
interpretation of all data, this report should be used for infonnational 
purposes onl y and shoul d not be rel eased to other agencies wi thout your 
approval. 

7. RECOMMENDATIONS. Recommendations pertaining to the overall DARCOM OB/OD 
Grounds Evaluation will be addressed in the final report to be issued in 
First Quarter, FY 84. 
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8. .4DDIT IONAl INFORM-AT ION. For addi tional i nfonnati on or assi stance" 
contact the Chief, Waste Disposal Engineering Division, this Agency, AUTOVON 
584-2024. 

APPROVED: 

~~ 
~SEPH A. SANDRIN 
CPT, MSC 
Envi rormental Engi neer 
Waste Disposal Engineering Division 

Engineering Division 
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APPENDIX A 

REF ERENCES 

1. Public Law (PL) 94-580, Resource Conservation and Recovery Pet of 1976, 
21 October 1976. 

2. Title 40, Code of Federal Regulations (CFR), 1982 rev, Part 261, 
Identification and Listing of Hazardous Waste. 

3. Title 40, CFR, 1982 rev, Part 262, Standards Applicable to Generators of 
Hazardous Waste. 

4. Title 40, CFR, 1982 rev, Part 264, Standards for OWners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities. 

5. Ti tl e 40, CFR, 1982 rev, Part 265, Interim Status Standards for Owners 
and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities. 

6. Interim Fi nal Rul es, Standards Appl icabl e to OWners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities, and EPA 
Administered Permit ProgrCIIls, 47 Federal Register (FR) 32349, 26 July 1982. 

7. Letter, HSE-ES/WP, this Agency, 2 March 1982, subject: Phase I, 
Hazardous Waste Special Study No. 39-26-0147-82, DARCOM Open Burning/Open 
Detonation Ground Evaluation, March-November 1981. 

8. Install ation Assessment of Longhorn Army fmmuni ti on Pl ant Records 
Evaluation Report No. 150, February 1980, USATHAMA, Aberdeen Proving Ground, 
MD. 

9. Letter, HSE-ES, this Agency, 6 November 1981, subject: Phase II, 
Hazardous Waste Management Special Study No. 39-26-0147-82, Red River Army 
Depot, Lone Star Army Anmunition Pl ant, Longhorn Army Immunition Pl ant, 
19 July-5 August 1981. 

10. Letter, HSHB-ES/WP, thi s Agency, 17 May 1983, subj ect: Draft Interim 
Environmental Criteria for Open Burning and Open Detonation (OB/OD) Grounds 
(USAEHA Control No. 39-26-0197-83). 
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BG 

COR 

CWP 

demol i tion range 

detonation 

di sposal 

EPA 

EP toxici ty 

EWI 

facil i ty 

ground water 

APPENDIX B 

ABBREVIATIONS AND DEFINITIONS 

burning ground 

Contracting Officer's Representative 

Contaminated Waste Processor 

same as 00 grounds, sometimes including OB grounds 

-/ 

A viol ent chemical reaction wi thin a chemical compound 
or a mechanical mixture evolving heat and pressure and 
which proceeds through the reacted material toward the 
unreacted material at a supersonic velocity, exerting 
extremely high pressure on the surrounding medium, forming 
a propagating shock wave which is originally of 
supersonic vel oci ty. 

The discharge, deposit, injection, dumping, spilling, 
leaking, or placing of any solid waste or hazardous waste 
into or on any 1 and or water so that such sol id waste or 
hazardous waste or any constituent thereof may enter the 
environment or be emitted into the air or discharged into 
any waters, including ground waters. 

US Environnental Protection Agency 

AA extraction test to eval uate the 1 eachabil ity of 
eight different metals from a hazardous waste. The 
metal s are arsenic (As), barium (Ba), cadmium (Cd), 
chromium (Cr), lead (Pb), mercury (Hg), silver (Ag), 
and selenium (Se). 

Explosive Waste Incinerator 

All contiguous 1 and and structures, other appurtenances, 
and improvements on the land used for treating, storing, 
or disposing of hazardous waste. For permitting purposes 
a facility may consist of an entire installation or any 
part or combination of parts of that install ation where 
treatment, storage, or disposal operations are located 
(see OB grounds, 00 grounds, OB area, 00 area, and 
demolition range). 

Water below the surface in a zone of saturation. 

B-1 

00116357



" 
) 

/ 

Phase 2, Hazardous Waste tlgt Sp Study No. 39-26-0147-83, LHAAP, TX; 31 Jul-3 JlLig 81 

i gni tabil ity 

LHAAP 

1 eachate 

DB 

DB area 

DB grounds 

00 

00 area 

00 grounds 

open burni ng 

PEP 

RCRA 

" A characteristic of sol id waste whereby the waste is! 
capable, under standard temperature and pressure, 
of causing fire through friction, adsorption of 
moi sture, or spontaneous chemical changes and, when i gni ted, 
burns so vigorousl y and persi stentl y that it 
presents a hazard. 

Longhorn Army fmmunition Pl ant 

Any liquid, including suspended components in the liquid, 
that has percolated through or drained from hazardous waste~ 

open burni ng 

That area or portion of the facility where open­
burning operations are conducted (syn DB-grounds). 

That area or portion of the facility where open­
burning operations are conducted (syn -DB area). 

open detonati on 

That area or portion of the facility where open­
detonation operations are conducted (syn-OO grounds, 
demolition range). 

That area or portion of the facility where open­
detonation operations are conducted (syn-OO area, 
demolition range). 

Combustion of any material without the following 
characteri s ti cs: 

(1) Control of combustion air. 

(2) Containment of combustion reaction in an enclosed 
devi ceo 

(3) Control of gaseous combustion product emissions. 
This definition includes open detonation. 

pyrotechnics, explosives, and propellants 

Resource Conservation and Recovery Jlct of 1976 
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reactivi ty 

treatment 

USATHAMA 

A;characteristic of a solid waste whereby the waste, 
is: . 

(1) Capable of detonation or explosion if subjected 
to a strong initiating source or if heated under 
confi nement. 

(2) Readily capable of detonation or explosive 
decomposition or reaction at standard temperature 
and pressure. 

Any method, technique, or process designed to change 
the chemical, physical, or biological character or 
composition of any hazardous waste so as to recover 
energy or material resource from the waste, or to render 
such waste nonhazardous, or less hazardous, or safer to 
transport. 

US Anny Toxic and Hazardous Material s Agency 
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1. GENERAL. 

APPENDIX C 

DB/DO BACKGROUND 

a. As part of routine operations, the Department of Defense produces, 
stores, and uses large quantities of munition items commonly referred to as 
PEP. Each year large quantities of PEP and PEP-related materials must be 
disposed of as waste. These wastes include manufacturing wastes and 
residues; items in storage or manufacture which have fail ed qual i ty assurance 
tests; out-of-date and obsolete explosives, propellants, and munitions items; 
and any unsafe munitions items, components, or explosives. Other related 
wastes include materials which may have become contaminated by contact with 
PEP during production, storage, and handling. 

b. At present, DB/DO of PEP and PEP-contaminated wastes are the safest 
and most effective means of destroying many items, decontaminating large 
metal objects, and reducing combustible materials to a smaller volume. The 
Army has developed an EWI and a CWP for the incineration of PEP and PEP­
contaminated wastes. These units are expensive to construct and difficul t to 
operate. Al so, due to the si ze and infrequent, small quanti ti es of some of 
the wastes requi ring open-fl ame treatment, an EWI or CWP is often impractical 
or economical 1 y unj usti fi abl e. The DB/DO are presentl y the most economical 
methods available for disposal of many PEP and PEP-contaminated wastes. 

2. REGULATIONS. 

a. The RCRA and the regul ati ons promul gated through it (references 1 
through 6, Appendix A) set forth standards and guidance for the "cradle to 
grave" management of hazardous wastes. Under these regul ations (reference 2, 
Appendix A), one of the criteria for designating a waste as hazardous is 
reactivity, which is defined to include wastes which may detonate from strong 
initiation or when heated under confinement, and specifically includes 
"forbidden," "Class A," and "Class B" explosi~es as specified by the 
Department of Transportation in 49 CFR. This definition includes most PEP 
wastes and certain PEP-contaminated wastes. 

b. The DB/DO meet the definition of hazardous waste treatment (reference 
2, Appendix A). The regulations prohibit the open burning of hazardous 
waste. Ho\\ever, an exemption is granted for PB/OD of waste explosives and 
propel 1 ants which cannot be safety di sposed of by other means (40 CFR 
265.832). This exemption.is only from the prohibition on DB and does not in 
any way exempt the facil i ty or its operati ons from compl i ance wi th all other 
applicable regulations for treaters, storers, and disposers of hazardous 
waste. The DB/DO is also subject to regulations under the Clean Air Pet and 
may require waivers or permits under existing state air pollution abatement 
pl ans. 
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c. The DB/DO are /Y-egul ated as a Thennal Trea'bnent process under 40 ,CFR 
265. Under the general facility requirements of these regulations, OB/OD 
facilities must have waste analysis plans, training plans, inspection plans, 
contingency plans, closure plans, and com~y with recordkeeping requirements. 
Facil i ti es must al so campl y wi th specific quanti ty di stance requi rements 
which parallel those already in use by the Depar'bnent of Defense. 

d. There are presentl y no 40 CFR 264, Phase II regul ati ons for OB/OD 
facilities. It is expected, however, that the EPA will eventually issue some 
type of standards for such facilities. A separate, ongoing project at this 
Agency is the development of interim standards for DARCOM, consi stent wi th 
existing regulations which will be applicable to OB/OD facilities. 

e. According to the hazardous waste definition (reference 2, Appendix 
A), residues from hazardous waste trea'bnents are, themselves, considered to 
be hazardous until proven otherwi see Since the original PEP wastes treated 
are hazardous by characteristic of reactivi ty, the residues must al so be 
considered reactive until proven otherwi se. It is the explosive content of 
the PEP wastes which make them reactive, and, though there are presently no 
established environmental regulatory standards for concentrations of 
explosive compounds, such materials may present an environmental problem due 
to their chemical properties. Hence, the amount of explosive in the waste 
residue shoul d be measured. Al so, si nce many PEP wastes contain toxic heavy 
metal s, there is the potenti al for some of these metal s to be rel eased from 
the waste to the environment. The waste residues should, therefore, be 
analyzed for the characteristic of EP toxicity to detennine if they are a 
hazardous waste based on heavy metals content. The incam~ete combustion or 
detonation of a PEP waste could lead to the fonnation of byproducts. These 
byproduc ts wi 11 be chemicall y di fferent from the pure compounds and may not 
be reactive enough to detonate but, because of their composition, may still 
present a significant ignitability hazard. Jldditional testing should, 
therefore, be perfonned to detennine if the waste residues are, in fact, 
i gni tabl e. 

f. Presently, most OB facilities bury the ash and residues onsite, while 
the very nature of 00 operati ons causes any residues to be incorporated into 
the soil. Either of these processes constitutes disposal as defined in 40 
CFR 261, and, should the residues be hazardous, the DB or 00 area could be 
construed as a hazardous waste disposal site and subject to regulation as 
such. Should the residues be nonhazardous, DB/DO areas could still be 
considered solid waste disposal sites and subject to existing applicable 
regul ations. 

g. The main thrust of the Federal hazardous waste regulations is the 
protection of ground water. Hazardous waste disposal sites are required, 
under new regul ations (reference 6, Appendix A), to install ground-water 
moni tori ng systems which will measure the impact of the di sposal facil i ty on 
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the uppennost aqui fer."" ki previ ousl y ment1 oned, there are explosive and! 
heavy metals constituents in PEP wastes which could migrate from the OB/OD 
facility to the ground water and/or surface water. Analysis of soil and 
residue sampl es for EP toxici ty (heavy metal s 1 eachabil ity) and explosive 
content, coupl ed wi th a knowl edge of si te geology, wi 11 allow for assessment 
of the potential of any given site to contaminate the ground water due to 
OB/OD operations. 

3. OB/OD STUDY. In order to evaluate the status of OB/OD operations 
rel ative to the previousl y di scussed Federal regul ati ons, 27 OARCOM 
installations were visited and 1,125 soil and residue samples taken to be 
analyzed for EP toxicity (heavy metal s 1 eachabil ity) and total explosive 
content (reference 7, Appendix A). 

a • S amp 1 in g. 

(1) Sampl es of soil and residue were taken from all active OB/OD 
areas at the installations visited. The primary consideration in taking the 
samples was the safety of the study team. 

(2) In order to insure the safety of the study team, soil samples at 
OB areas were taken wi th- a remotely operated, trail er-mounted drill rig, 
unl ess soil characteristics or si te condi tions were not conducive to drill ing 
and/or drill rig access. Due to physical 1 ayout and soil characteristics, 
some OB areas had to be hand-sampled. 

(3) At active OB areas at each sampl e pOint, sampl es were taken of 
any surface residues present pl us soil sampl es at defths of 0 to 6 inches and 
6 to 18 inches. It was felt that this depth of samp ing would provide 
infonnation on the presence of contamination from recent OB operations while 
1 imiting the total number of sampl es requiring analysi s. 

(4) At 00 areas at each sampl ing point, only surface soil sampl es 
were taken and no drilling was done due to the potential for encountering 
unexploded ordnance in these areas. However, since the 00 process viol ently 
disturbs the soil at the site, it was felt that surface samples of resettled 
soil would provide a reasonably homogeneous sample of 00 residues. 

(5) The actual number and location of samples taken at each OB/OD 
area was detennined onsite by the study team leader, based on the size and 
configuration of the area, its level of activity, and the variety of 
materi al s being open burned and/ or open detonated. The individual sampl es 
taken are not necessarily- representative of the overall situation at any 
given location. The analyses do, however, represent the range of potential 
contaminants and concentrations that may be expected at OB/OD areas. The 
issue of what consti tutes a representative sampl e for detennining whether the 
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residues are hazardous .... wastes and the DB/DO areas are hazardous waste, 
disposal facilities is presently being investigated and must be evaluated 
before the final status of DB/DO areas can be resolved. 

b. Ana1ysi s and Data Eva1 uation. 

(1) The measurement of EP toxicity will determine if the soils and 
residues are hazardous by that characteristic. However, a conclusion to this 
eva1 ua ti on is frustrated by the 1 ack of envi ronmenta1 regu1 atory standards 
for concentrations of explosives in soil or water. Therefore, the 
explosives content data cannot be used directly to determine if the soils or 
residues are hazardous. There are also insuffiCient data available on the 
migration potential of these compounds from the soil to the ground water 
and/or surface water. A campl ete eva1 uation of the total environmental 
impact of DB/DO operations and their potential effect on ground water will 
require research and development on the mobility/leachability of explosive 
compounds 1 eadi n9 to the setti ng of standards for acceptabl e envi ronmenta1 
soil and water concentrations of these compounds. 

(2) Evaluation of the soil and residues for reactivity and 
ignitabi1ity is also not possible at this time because there are no available 
EPA-approved tests for explosive reactivi ty or sol id i gni tabi1 ity. The EPA 
and USATHA~1A are current1 y worki ng on the development of methods to eva1 uate 
explosives reactivity. The EPA is also investigating methods to test solids 
ignitabi1 ity. Development of these tests will be essential to the total 
eval uation of OB/OD residues, and efforts should be made to standardize such 
tests as soon as possibl e. A representative group of sampl es wi th high 
concentrations of explosives from each installation is being retained by this 
Agency and is available for testing, pending standardization. 

(3) The compilation of the data discussed above, plus satisfaction 
of the identified data gaps, will allow for a com~ete assessment of the 
status of DARCOM DB/DO facilities relative to existing (and expected) Federal 
hazardous waste regul ations. Such a data base will permi t assessment of 
which sites show the best potential for future continued DB/DO operations. 
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APPENDIX E 

ANAL YTIC AL RESULTS - LHAAP 

TABLE £-1. BURN TRENCH ; 

EP TOX1C1t,V* Explos1vestt 
SamEl e No. and De sc ri nti on As Ba Cd Cr H~ Pb Se !!!l f«X ROX Tetrll 2,4,6-TNT 2,o-ONT 2,4-DNT 

4704-001 Point 1 resid"~ NO 24 NO NO NO NO NO NO NO NO NO NO NO NO 
4704-002 Point 1 0-6 inches NO NO NO NO NO 1.6 NO NO NO flO NO NO NO NO 
1704-003 Point 1 6-18 inches NO NO NO NO NO NO ND NO NO NO NO NO NO NO 
4704-004 Point 2 resi due NO 139 NO 1m NO ND NO NO NO NO NO NO NO NU 
4704-005 Point 2 0-6 inches NO NO ND NO NO ND NO NO NO NO NO NO NO NO 
4704-006 Point 2 6-18 inches NO NO NU NO NO NO NO N.D NO NO NO NO NO NO 
4704-007 Pcht 3 residue ND 200 NO NO flO NO NO NO NO NO NO NO NO NO 
4704-008 Point 3 0-6 i "ches ND NO NO NO NO NO NO NO NO 1m NO NO NO NO 
4704-009 Point 3 6-18 iHenes. NO NO NO ND NO NO NO NO NO NO NO NO NO NO 
4704-010 Drai nage Area NO NO NO NO NO 4.8 NO NO NO NO NO NO NO NU 
4704-011 O;'ainagE Area, 30 feet away NO NO ND NO NO NO NO NO NO NO NO NO NO NO 
4704--012 Drainaqe Area, 90 feet away NO 45 NO flO NO NO NO NO NU NO NO NO NO NO 

TABLE E-2. ft2U6 8URN PAD 

EP TOX1C1 tY* Explosivestt 
Sample No. and Description As Ba Cd Cr H~ Pb Se ~ ff-lX RUX Tetrll 2,4,6-TNT 2,6-0NT 2,4-0NT 

4704-013 Pit 2 Point 1 residue NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
4704-014 Pit 2 Point 1 0-6 inches NO NO NO NO NO NO NO NU I~O NO NO NO NO NO 
4704-015 Pi t 2 Point 1 6-18 inches 1<0 NO NO NO NO NO NO NO NO NO NU NO NO NO 
4704-016 Pi t 2 Point 2 residue NO NO ND NO NO NO NO NO ND NO NO NO NO NO 
4704-017 Pi t 2 Point 2 0-6 inches NO NO NJ NO NO NO NO NO NO NO NO NO NO NO 
4704-J :8 Pit 2 Point 2 6-18 inches NO NO 1m ND NO NO NO NO NO I~D NO NO ND NO 
4704-0 J 9 Pi t 5 Pal nt 1 residue NO 46 ~m NO NO NO NO NO NO NO NO NO NO NU 
4704-020 Pi t 5 Poi nt 0-6 inches ,.0 11 NO NO NO NO NO NO NO NO I~O IW NO NO 
47U4-021 Pi t 5 Poi nt 6-18 inches 1m NO NU NO NO NO NO ND 1m IW NO NO NO NO 
4704-022 Pi t 5 Poi nt resi due NO 609 NO NO NO NO NO NO NO NO ND NO NO NO 
4704-023 Pi t 5 Point 0-6 inches NO !m flO NO NO NO NO NO tJU I~O 1m 1<0 NO NO 
4704-024 Pi t 5 Poi nt 6-18 i nche; NO NO IjD NO I~O NO NO ND 1m NO 1m NO ND NO 
47U4-025 Pi t 10 Point 1 resictue NO NO I~O ~lD NO NO NO NO NO NO NO NO NO NO 
4704-026 Pi t 10 Point 1 0-6 inches ND NO NO ND ND NO NO NO NO NU NO NO NO NO 
4704-027 Pi t 10 Point 1 6-18 inches NO 1m ND NO NO NU NO NO ND NO ND NO NO NO 
4704-028 Pi t 10 Point 2 res; due NO 143 fiO NO NO NO ND NO 1-10 I~D NO NO NO NO 
4704~J29 Pi t 10 '0; 'lt 2 0··5 i nclws IW ~m NO fJD NO 1m t~D I~O I·j ~~ NO NO NO NO NO 
4704-030 Pi t le1 P01nt 2 6-1S inches IlO i~O i~Q NO tm 1-10 tm ND ~H} I~ ~) NO NO I~O I~O 
4704-.()31 Drai nage Area NJ NO IJD t~ ,) ~D U.7 IW IW t.llJ riO NO NO ND NO 
47u4-032 Drainage AreJ ND 19 IJil NO tm NO r~D ND 1m ND NO ND NO NO 
47U4-D33 iJrainage At"cd. NO ND ND NO ND IW In IjO flO NU NO NO NO NO 
4704-034 L)rainage Area NO 87 NO r~o ND 1.5 NO NO IlU NO NO NO NO NO 
4704..JJ35 Upslope Backgroun,j NO @ ND lID NO rm IW NO lID 110 NO ND NO NO 
47')4-,:..1::'6 Upsl,'pe Bac.kground 1,10 IW fW ND N~ NO 1m NO flO NO ND NO NO IlU 

------------------, 

TABLE [-3, ilEf'UL IT Ie" ';lloA 

[P TOX1C1ty* Explosivestt 
Sampl e No. and Uescrirtion As Ba Sd Cr H9 Pb Se ~ Ii<IX RDX Tetryl 2,4,b-TNT 2,ti-ONT 2,4-0NT 

4740-037 Demo crater ND IW NO Nii NO NO NO NO IJD ND NO NO ND NO 
4704-030 Demo crater NO NO NO ND IW I,D tID NO rm NO NO NO NO NO 
4704-039 Demo crater NO 14 NO flO NO r~D ND NO NO NO NO NO NO ND 
4704-040 Jemo ..;rater NO NO NO lID tJD 1m 1m NO NO ND NO NO NO NO 
4704-0<11 Demo crater :m 14 NO 1m NO NO ND NO ND NO NO NO NO NO 
47:)4-:142 ['lema crater lID 10 IJO NO NO NO flO NO NO NO NO NO NO NU 
47~4~j43 )emo crater flD 10 rID 1,0 NO ND NO NO NO flO NO NO NO NO 
470,-044 Jemo crater NO NO tW I~O NO N9 NO flO NO NO NO NO NO NO 
4'D7-D4, Demo.: rater !iD 10 IJD NO NO liD NO NO NO tJD NO ND NO NO 
47U4-C46 Liel'1o crater NO NO NO ND 1m Nu NO NO NO NO NO ND 1m NU 
4704-047 Ups~ ope background 110 NO ND NO NO NO NO NO NO ND NO NO rIO NO 
4704-048 JDslop, background ND NO NO ND NO ND NO NO NO NO NO NO ND NO 

TABLE E-4. ANALYTICAL Lli,llTS' 

es Ba Cd Cr Hg p6 Se ~ 

Detection Lim; I 0.5 10 0.1 0.5 0.02 0.5 0.1 0.5 
?::: R:,. en teri a ;..;mit 5.J lva 1.0 S.l: 0.2 5.0 1.0 5.0 

. ;"11 uni ts in mg/L . All u.,its in ug/g 
f Detection 1 imi t for all explosives was 1.0 ug/g. 
ti:! - not detected 

f) /} 

,J :\:,1 jI " ' 

4r~ 4 t- '-',~,\...,'(, I~" U ... ------.. ' ,,-t._~ ,1 0 UJ...'---_ 
rnDOl'l\ rnJt~GlOVMmI PETER F lAt~~i 
... ' ,'.: .... .:·Ii;e~, neti'tl~ :,n ... lysis [kar:c i, 
C,r:l ef , C'lt'JliidtO;':I' ;oh . ...: ;\rI31.is IS S·-.:;r.C i1 O::,ld 10 i .:;.; ica 1 :.: r~j ;n~rgan;c Che:7'istr} :;iv 1 S lon 
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REPLY TO 
ATTENTION OF 

HSHB-ES/WP 

DEPARTMENT OF THE ARMY CPT 
u. S. ARMY ENVIRONMENTAL HYGIENE AGENCY 

ABERDEEN PROVING GROUND, MARYLAND 2tOtO 

!l/tlf~~ 
Spri nger/ cs p/ AUTOVON 

584-7,0, 24 ~ 
~~/r 

"~ '~. to. f i'\ r-, ~/--'8 ~ 
c:; '-J !vl;-;i'\ j~ ~ 

SUBJECT: Preliminary Report, Hazardous Waste Study No. 37-26-0453-84, 
Investigation of Soil Contamination at Open-Burning Grounds, 
Longhorn Army Ammunition Plant, Marshall, Texas, 6-17 February 1984 

Commander 
US Army Materiel Development 

and Readiness Command 
ATTN: DRCSG 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

", 

1. AUTHORITY. Letter, DRCSG-S, HQ DARCOM, 14 November 1983, subject: 
USAEHA Assistance, and inclosure thereto. 

2. REFERENCES. 

a. Letter, HSHB-ES/WP, this Agency, 3 January 1984, subject: Hazardous 
Waste Special Study No. 37-26-0291-84, Longhorn Army Ammunition Plant, 
Marshall, Texas, 29 October - 2 November 1982. 

b. Letter, HSHR-ES-E/t'IP, t hi s Agency, 21 September 1983, subj ect: Phase 
2, Hazardous Waste Management Special Study No. 39-26-0147-83, DARCOM 
Open-BurningjOpen-Detonation Grounds Evlauation, Longhorn Army Ammunition 
Plant, Marshall, Texas, 31 July - 3 August 1981. 

c. Draft Final Report No. DRXTH-AS-CR-83236, subject: Longhorn Army _ 
Ammunition Plant Contamination Survey, Environmental Protection Systems, 
Inc., Pensacola, Florida. 

3. PURPOSE. This study was conducted to determine the extent of horizontal 
and vertical migration of barium contamination in the soil of the burning 
grounds at Longhorn Army Ammunition Plant (LHAAP). 

4. GE NER,n.L • 

a. Background. This study was requested by HQ US Army Armament Materiel 
and Chemical Command based on reports (references 2a and 2b) of barium 
contamination at the LHAAP open-burnirg pits and in the sediment of the 
unlined evaporation pond. Reference 2c reported that barium contamination 
had also been detected in ground-water monitoring wells in the burning ground 
area. Figure 1 shows the location of the burning ground with respect to 
other major facilities on the installation • 
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HSHB-ES/WP 
SUBJECT: Preliminary Report, Hazardous Waste Study No. 37-26-0453-84, 

Investigation of Soil Contamination at Open-Burning Grounds, 
Longhorn Army Ammunition Plant, Marshall, Texas, 6-17 February 1984 
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DRSAR-ISE 
SUBJECT: 

(6 Jan 83) 2d Ind CPT McNulty/ll/AUTOVON 793-6244 
Preliminary Report, Hazardous Waste Special Study No. 39-26-0291-83, 

; 
Longhorn Army Ammunition Plant, Marshall, TX, 29 Oct - 3 Nov 1982 

HQ, ARRCOM, Rock Island, IL 61299 2 8 FEB 1983 

TO: Commander, Longhorn AAP, ATTN: SARLO-EN 

Subject preliminary report forwarded for information and appropriate action. 

PCO concurrence has been received. 

FOR THE COMMANDER: 

1 Incl 
nc 

.-

Quality Division 
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DRCSG-S (6 Jan 83) 1st Ind 
\ SUBJECT: Preliminary Report, Hazardous Waste Special Study No. 39-26-0291-83, 

Longhorn .Army .Ammunition Plant, Ma.rshall~ TX~ 29 Oct - 3 Nov 1982 

HQ, USA DARCOM, 5001 Eisenhower Avenue, Alexandria, VA 22333 4 Feb 83 

TO: Commander, US Army Armament Materiel Readiness Connnand, ATTN: DRSAR-ISE, 
Rock Island, IL 61299 

Subject report has been reviewed by this office and is £orwarded£or 

information. 

FOR THE COMMANDER: 

1 Inc1 
nc 

CF: 
DRCIS-A 
DRCIS-EF 
DRCIS-RI-IU 

j DRXTH-ES 
DAEN-ZCE 
DAEN-MPO-U 
HSHA-IPM 

{~~ 
TARAS NOWOSIWSKY, 
Colonel, MC 
Command Surgeon 
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DEPARTMENT OF THE ARMY 
u. S. ,ARMY £HVIRONM£NTAL +lYGI£N£ AG£NCY CPT Wjggans/dkw/AUTOVON 

REPLY TO 
ATT£NTlOH OF 

HSHB-ES-T 

ABERDEEN PROVING GROUND. MARYLAND 21010 584-2024 

6 JAN SC33 

SUBJECT: Preliminary Report, Hazardous Waste Special Study No. 39-26-0291-83, 
Longhorn Army Ammunition Plant, Marshall, TX, 29 Oct - 3 Nov 1982 ~ 

Commander 
US Army Materiel Development and 

Readiness Command 
ATTN: DRCSG 
5001 Eisenhower Ave. 
Alexandria, VA '22333 

The inclosed report summarizes preliminary findings and conclusions resulting 

from subject study. A final report will be forwarded in approximately 3 months. 

FOR THE COMMANDER: 

1 I ncl 
as 

CF: 
Cdr, HSC (HSPA-P) 
Cdr, ARRCOM (DRSAR-SG) 

~fo;';~.~ 
Colonel, MSC 
Director, Environmental Quality 

Cdr, MEDDAC Ft Hood (PVNTMED Actv) (2 cy) 
C, USAEHA Rgn Div-South 
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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
u. S. ARMY ENVIRONMENTAL HYGIENE AGENCY 

ABERDEEN PROVING GROUND. MARYLAND ZtOto 

; 

HSHB-ES-T 

PRELIMINARY REPORT 
HAZARDOUS WASTE SPECIAL STUDY NO. 39-26-0291-83 

LONGHORN ARMY AMMUNITION PLANT 
MARSHALL, TEXAS 

29 OCT - 3 NOV 1982 

1. AUTHORITY. Message, HQ DARCOM, DRCIS-A, 031626Z Feb 82~ subject; Re~uest 
for Assistance, Installation Wastewater Evaporation Lagoon, Longhorn AAP. 

2. PURPOSE. To 'sample and characterize liquid and solid wastes contained in 
the hazardous industrial waste surface impoundment and to evaluate treatment 
and disposal alternatives for these wastes. 

3. GENERAL. 

a. Background. This study canstitutes the second phase of this Agency's 
effort to assist in the development of alternative treatment and disposal 
strategies for wastes entering the hazardous industrial waste surface impound­
ment. The first phase consisted of Hazardous Waste Special Study No. 39-26-
0215-82, conducted during the period 16-27 July 1982 for the pur~ose of character­
izing and determining the generation rate of hazardous wastes collected 
in the sumps serviCing active installation industrial operations facilities, 
primarily buildings involved in the preparation and mixing of illuminants, 
ignitors, intermediate charges, and first fire materials. These data will be 
used to investigate alternative methods for the treatment and disposal of 
these hazardous industrial wastes. Data resulting from this particular in­
vestigation of the surface impoundment will support the development of treatment 
and disposal methods for the eventual closure of the surface impoundment, after 
the alternative treatment system is constructed and on-line. 

b. Personnel contacted. 

(1) Mr. D. Maley, Chief Engineer, DAC. 

(2) Mr. A. B. Childress, Occupational and Environmental Health 
Coordinator, Thiokol Corporation. 

(3) Mr. A. Morgan, Burning Ground Operator, Thiokol Corporation. 

4. FINDINGS AND DISCUSSION. 

a. General. Sampling was performed at the hazardous industrial waste sur­
face impoundment, also known as the unlined evaporation pond (UEP), which is 
located within the burning ground area of Longhorn Army Ammunition Plant (LHAAP) 
(see Fig 1). In general, the UEP currently receives wash water, solvent residues, 
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Preliminary Report, Hazardous Waste Special Study No. 39-26-0291-83, Longhorn 
Army Ammunition Plant, Marshall, Texas, 29 Oct - 3 Nov 1982 

and solids collected from buildings involved in pyrotechnic material preparation 
and mixing, as well as water, essentially precipitation, pumped from sumps of 
inactive industrial operations buildings .. The UEP has been in use since the mid 
1950 l s for collecting and holding various aqueous and solid wastes. 

b. Sample Collection. 

(1) Prior to sampling, the UEP was measured and a samplin9 grid utilizing EPA 
sampling methodology, containing 16 sample points was established (see Fig 2). Aqueous, 
sludge, and soil samples were collected at each point. In addition, a composite 
sample of floating material from various locations ·in the UEP and a sample from an 
exposed sludge mound near the truck discharge point were also taken. Water depth, 
sludge depth, pH and conductivity were measured at each grid point. Due to less than 
normal rainfall to date, the water level of the UEP was approximately 2 feet lower 
than usual at this ·particular time of the year. The UEP is approximately 12 feet 
from the top of the berm to the bottom of the pond. The water averaged 6a feet in 
depth, while the sludge layer ranged from 2-12 inches in depth at the sampled loca­
tions. Diagrams, based on limited measurements and estimates, showing the approxi­
mate UEP bottom contour and sludge layer contour, are provided in Figures 3 and 4, 
respectively (Fig 3. depths are from surface of UEP). 

(2) Field measurement results for pH and conductivity on aqueous samples are 
listed in the Table (Appendix). The pH averaged 10.75 while the conductivity ranged 
from 2250 to 2500 pmhos/cm. The pH was measured on several sludge samples and 

\averaged 11.5. 

(3) A modified composite liquid waste sampler was used to collect the aqueous 
samples from the UEP in an effort to obtain a column of liquid representing the en­
tire depth of the pond. The object was to include subsurface waste layers in the 
sample in the event they existed. The turbid conditions made it difficult to visually 
confirm the existence of any layering. Sludge samples were collected at each 
point using a clamshell dredge. Soil samples were obtained by manually hammering 
in 3 inch 00 shelby tubes and extracting the sample from the tubes. The depth of 
penetration into the soil varied from 12-15 inches depending on the type of soil en­
countered. The soils found in sample points 1 through 8 were typically clays, 
while points 9 through 16 consisted of sandy silt soils. 

c. Sample Analysis. Analyses of aqueous, sludge and soil samples will in-
clude general hazardous waste categories as well as additional inorganic and organic 
constituents suspected of being present in wastes generated during past and present 
production. All analyses are scheduled to be completed by Jan 83. The results of the 
chemical analyses will be presented and discussed in the final report. 

5. CONCLUSIONS. 

a. Aqueous and sludge samples collected during the field study should pro­
vide an adequate characterization of wastes contained in the UEP. 

b. Field measurements indicated that the aqueous and sludge phases of the 
waste are alkaline in nature. 
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AP PENDIX 

FI E LD ME PS LRE MENTS 

SAMPLE POINT pH CONDUCTIV lTY (umhos/cm) -

01 10.5 2500 

02 10.5 2450 

03 10.5 2550 

04 10.5 2350 

05 10.5 2300 

06 10.5 2500 

07 10.5 2350 

08 10.5 2250 

09 11 .0 2400 

10 11.0 2350 

-, , 11 11.0 2300 

12 11 .0 2250 

13 11 .0 2300 

14 11 .0 2300 

15 11. 0 2400 

16 11.0 2400 
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CDM 
enVl'''lnmental engineers. scientists. 
planners, & management consultants 

March 15, 1985 

Commander 
U. S. Army Engineering Division , 

Huns tvill e 
ATTN : HNDED-PM, Mr. Wendell C. King 
106 Wynn Drive 
Huntsville, Alabama 35807 

RE: Contract DSC87-83-0091 

Dear Sir: 

CAMP DRESSER & McKEE INC. 

3445 Executive Center Drive. Suite 220 
Austin. Texas 78731 
512345-6651 

Transmitted herewith is Camp Dresser & McKee Inc.ls final report 
"Groundwater Qual i ty Assessment, Longhorn Army Ammunit ion Pl ant, 
Marshall, Texas: Groundwater Contamination Related to Seepage from an 
Unlined Evaporation Pond." The report contains a summary of data 
acquired previously by USATHAMA and USAEHA, data acquired by Camp 
Dresser & McKee Inc., and conclusions with respect to groundwater 
contamination in the vicinity of the unlined pond. Comments on the 
Draft Groundwater Quality Assessment and responses are contained in 
the last section of this report. 

We are prepared to come to Huntsville and present the results of the 
Groundwater Quality Assessment if that is desired. We appreciate the 
opportunity to perform these investigations ann look forward to future 
work with you. 

Should you have any questions, please do not hesitate to contact us. 

Sincerely yours, 

rc;!~tc 
Robert S. Kier 
Deputy Program Manager 
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SECTION 1. SIJMMARY 

The purpose of this report, prepared by Camp Dresser & McKee Inc. (COM), is 

to present an initial assessment of groundwater quality in the vicinity of 

the Active Burning Grounds of Longhorn Army Ammunition Plant (LHAAP) near 

Marshall, Texas. The focus of the report is on the extent, rate of migra­

tion, and concentration of groundwater contamination related to leakage 

from an unlined evaporation pond (UEP) in the northern corner of the Active 

Burning Grounds. The intent in performing this initial assessment is: 

1) To bring together into a single document all the information rele­

vant to suspected groundwater contamination. 

2) To present the results of the laboratory analyses performed for COM 

on samples obtained from wells installed before this study and the 

hydrodynamic evaluation and analytical results for samples obtained 

from monitor wells installed outside of the Active Burning Grounds 

during the course of the study 

3) To evaluate the significance of these data with respect to ground­

water contamination that might result from leakage of wastewater 

placed into the pond since its construction. 

4) To make recommendation, along with justifications, for installation 

of additional wells and further sampling and testing. 

Previous investigations of potential groundwater contamination have been 

carried out by or under the auspices of the U.S. Army Toxic and Hazardous 

~·1aterials Agency (USATHM~A) and the U.S. Army Environmental Hygiene Agency. 

With respect to contamination emanating from the UEP, these investigations 

have consisted of: 

• Oetermining potential sources of ground (and surface) water contam­
ination. 

• Installation and sampling of twenty-three monitor wells in the vi-

1-1 

00116386



1 

1 

1 

cinity of the tJEP and chemical analyses of the water and selected 

soils samples from the wells. 

• Water level measurements and well logs. 

• Sampling and analyses of surface strea~ waters and stream bottom 

sediments. 

• Chemical analyses of liquid wastes and sediments in sumps that are 

periodically pumped out and disposed of in the !JEP. 

• Chemical analyses and materials types of the liquid and sludge 
materials in the UF.P and the underlying soils. 

There is no historical record of the kinds of wastes or waste products 

which have been placed in the UEP since it was constructed. USAEHA's 1982 

study of wastes accumulating in LHAAP plant sumps found significant concen­

trations of metals, nitrate and phosphate, and organic solvents in the 

wastes that are currently being discharged to the UEP. Analyses of the 

liquid and bottom sludge in the UEP showed that the pond liquid and bottom 

sludge are highly aklaline (ave. pH= 10.75 and 11.85, respectively). Ni­

trate, fluoride, strontium and barium concentrations are high in the pond 

water and the concentration of barium is also high in the bottom sediment. 

Monitor well water level data and groundwater sample analyses obtained by 

USATHAMA and IJSAEHA present a confusing picture as to what contaminates are 

leaking from the UEP and where they are being transported by the underlying 

groundwater. Although the available data suggest that leakage from the UEP 

is contributing to groundwater contamination, the data contain numerous in­

consistencies within data sets, between repetitive data sets acquired by a 

single investigating agency and among the data acquired by different inves­

tigating agencies. No previous investigative group has attempted to ex­

plain and logically integrate the water level and quality data into a 

comprehensive evaluation of groundwater contamination related to the IJEP. 

Co~pounding the problem is the fact that the IIEP is not the only potential 

source of groundwater contamination on the LHAAP. 
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Based on the previously collected data and the lithologic, water level, and 

quality data obtained for this study, the following conclusions are 

offered: 

• The hydrologic system in the vicinity of the Active Rurning Grounds 

is behaving as a two layer aquifer system. 

• 

- The upper layer is a perched aquifer supported by downward infil­
tration at the Active Burning Grounds. Disturbed drainage has 

contributed to the recharge and clearing of trees from the site 

has reduced transpiration losses. 

- The lower layer "is a more regional flow system, flowing generally 

toward Caddo Lake and discharging also into Harrison Bayou and 

probably Saunders Branch. Downward leakage from the upper aqui­

fer has distorted the hydrologic regime in the lower aquifer. 

Leakage from the IIEP is neither the principal source of recharge to 

the groundwater mound beneath the Active Burning Grounds nor the 

major source of contamination detected in the groundwater system 

- The center of the mound lies south and east of the pond. Leakage 

along well bores contributes to recharge of the mound, but direct 

infiltration is probably more significant. 

- Ouality data show that most of the contamination detected in the 

groundwater has entered the system through and south of the berm 

surrounding the UEP, ~2ar the incinerator at the western corner 

of the Active Burning Grounds, and near Well No. 126 at the en­

trance to the Active Burning Grounds. Contamination that occurs 

at Well C-6 may also be being introduced elsewhere. 

- Most of the contaminants introduced into the IJEP have probably 

remained there; leakage to the north is probably the principal 

avenue of escape. 
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• Contamination related to the tJEP and the Active Burning Grounds has 

not moved far in significant concentrations, except, perhaps, to­

wa rd we 11 C- n • 

- Harrison Bayou may be receiving discharge of contaminated ground­

water. 

- A contamination plume may extend to the northeast of the Active 

Burning Grounds past Well C-6; the principal source of this con­

tamination is likely not the pond, however, and may not even be 

the Active Burning Grounds. 

Data obtained to date fulfills Federal Regulations CFR 2fi5.93 (d)(4), which 

requires determination of rate and extent of migration as well as concen­

trations of hazardous waste or hazardous waste constituents in the ground­

water. The data indicate that closure of the pond and removal of its con­

taminated material should be sufficient action to clear up contamination 

associated with leakage from the pond, but not all the contamination in the 

general vicinity of the Active Burning Grounds. 
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SECTION 2. INTRODUCTION 

2.1 PURPOSE 

The purpose of this report is to present a preliminary groundwater quality 

assessment with respect to the rate, extent and concentration of contamina­

tion in groundwater within or adjacent to the Longhorn Army Ammunition 

Plant (LHAAP) near Marshall, Texas. The scope of the report and subsequent 
work efforts is limited, however, to contamination related to seepage of 

waste materials placed in an unlined evaporation pond (UEP) located within 

a clearing known as the Active Burning Grounds. A summary of the intent of 

this assessment is: 

1. To bring together into a single document all the relevant informa­

tion pertaining to operation of the pond and indicated contamina­

tion of the groundwater. 

2. To present the results of construction and sampling of six newly 

installed monitor wells and the laboratory analyses of samples 

obtained from those wells and the previously installed wells. 

3. To present an evaluation of all available data with respect to the 

rate of movement, extent, and concentrations of groundwater con­

tamination attributable to leakage from the UEP. 

4. To provide the basis and justification for siting and installation 

of additional wells, if necessary, to further define the rate, 

extent and concentration of contamination that may have emanated 
from the UEP. 

The work and evaluations described in this report were performed in accor­

dance with Contract No. DACA87-83-C-0091 with the Huntsville Division of 

the U.S. Army Corps of Engineers. This assessment has been submitted to 

the contracting officer for review and approval prior to performing 

additional work. The contract and the scope of work, along with contract 

modification P00002 are contained in Appendix A (Volume II). 
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2.2 LOCATION OF LHAAP 

LHAAP occupies approximately 8,542 acres in Harrison County, Texas. The 

facility is located on the southwestern shore of Caddo Lake, approximately 

15 miles northeast of Marshall, Texas, and approximately 38 miles west­

northwest of Shreveport, Louisiana (Figure 1). Karnack, at the entrance to 

the facility on the west, and Uncertain, on the north, are the nearest in­

corporated municipalities. An unnamed community where the eastern border 

of the facility intersects the shore of Caddo Lake is the only other nearby 

concentration of population. 

2.3 GENERAL SETTING 

LHAAP is located in a region of Texas known as the Pineywoods, a deep in­

land extension of the Gulf Coastal Plain that also covers portions of 

Louisiana, Arkansas and Oklahoma. The area is characterized by mixed pine­

hardwoods that cover a gently rolling to hilly terrain. Much of the in­

stallation is still under a forest cover. Three basic types of forest 

cover have been identified: Loblolly-short leaf pine, pine-hardwoods and 

mixed hardwoods. The loblolly-short leaf pine occurs on subdued ridges and 

slopes where the depth to groundwater is greatest. The mixed hardwoods, 

such as red maple, sweet gum and bald cypress, occur in the bottom lands 

where groundwater is very close to the ground surface (less than five 

feet). The pine-hardwood group occupies the lower ridges and slopes where 

the depth to groundwater is intermediate and fluctuates seasonally. Local­

ly, grasslands occur, consisting predominantly of broom sedge, bermuda, 

panic and vasey grasses. Wildlife on the installation consists of four 

mammal species--fox squirrel, gray squirrel, armadillo and feral dogs--and 

a large number of permanent and migratory birds. 

LHAAP is drained by four streams or bayous which empty into Caddo Lake 

(Figures 2 and 3). The northern two bayous originate on the installation 

and are unnamed. (These streams are identified as Goose Prairie Creek and 

Central Creek on Figure 2, but these names are not shown on u.S. Geological 

Survey 7-1/2 minute topographic maps of the area.) The northern two 
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streams are probably not of concern with respect to contamination from the 

UEP. 

Harrison Bayou, the principal bayou in the southern part of the installa­

tion, originates off the installation and flows past the northwest side of 

the Active Burning Grounds. Harrison Bayou drains approximately 50 mi 2 of 

woodlands and farmland, of which about 4 mi 2 , or 30 percent of the instal­

lation, is on LHAAP grounds. There are no known industrial or municipal 

discharges to Harrison Bayou, nor any known point discharges on the instal­

lation. Besides the Active Burning Grounds, Harrison Bayou also flows past 

the Old Landfill, the Old Burning Grounds (Flashing Area), the Static Test 

Area (Ground Signal Test Area), and the Bomb Test and Demolition Areas. 

Saunders Branch, which also originates off the installation, is the fourth 

bayou and flows northward just west of the eastern boundary of the instal­

lation and immediately to the east of the Active Burning Grounds. Total 

drainage area of Saunders Branch is 3.4 mi 2 of which 1.4 mi 2, or 11 percent 

of the installation, is on LHAAP grounds. All the drainage basin is com­

prised of farmlands or woodla~ds. 

Geologically, LHAAP lies on the north side of a structural high called the 

Sabine Uplift. Strata dip gently to the north-northwest into an extension 

of the East Texas Basin or Embayment, which wraps around the Sabine Uplift 
on the north to join the North Louisiana Basin further east (Figure 4). 

The principal geologic formations of interest are the Wilcox Group and the 

Carrizo Formation. These formations, of Early Tertiary age, consist pre­

dominantly of fluvial-deltaic sand and mud. For the most part, although 

the groundwater hydrology of the area is complex, from a regional basis the 

Wilcox and Carrizo, along with the overlying Reklaw and Queen City Forma­

tions, are considered as a single aquifer known as the Cypress aquifer. In 

that only the Wilcox, along with some younger alluvium and terrace de­

posits, occur at LHAAP; the other formations are not of concern. At LHAAP, 

the aquifer is about 350 feet thick and consists entirely of the Wilcox 

Group and the younger alluvial deposits. The base of the Wilcox is con­

sidered to be the base of fresh water in the area. 
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To date, soils mapping in Harrison County by the U.S. Soil Conservation 

Service (SCS) has not been completed. Preliminary information indicates 

that within the immediate vicinity of the UEP, three basic soils series 

have been identified (Figure 5). Descriptions of these soils series are 

presented in Table 1. Most of the soils in the area have been derived from 

weathering of the underlying Wilcox Group. Based on the soils mapping, 

much of the upland area between Harrison Bayou and Saunders Branch, includ­

ing part of the Active Burning Grounds, may be a remnant of a fluvial 

terrace deposited on the Wilcox. The UEP, however, is not on this terrace. 

Modern alluvial deposits also occur in the floodplains of the nearby 

streams. 

2.4 HISTORY OF lHAAP OPERATION 

LHAAP is a government-owned, contractor-operated (GOCO) industrial facility 

under the jurisdiction of AMCCOM. Its primary mission is to load, assemble 

and packout pyrotechnic and illuminating/signal ammunition and solid pro­

pellant rocket motors. The Longhorn Division of Thiokol Corporation is 

the current operating contractor. 

Operation of LHAAP began on October 19, 1942, with the production of TNT 

flake in the Plant 1 area (Figure 3). Monsanto Chemical Company was the 

first contract operator of the plant. Production of TNT continued through 

Wor1d War II until August 15, 1945. By June of 1946, the Monsanto's role 

ceased and the plant went on standby status as a government-owned, govern­

ment operated (GOGO) facility. Standby status continued until February, 

1952. From June 18, 1952, to August 31, 1956, Universal Match Corporation 

was the operating contractor, producing pyrotechnic ammunition. 

In November 1955, Thiokol Corporation began operation of the Plant 3 area 

rocket motor facility. Thiokol assumed responsibi1ity for total operation 

of the facility with the departure of Universal Match Corporation in 1956. 

Production of rocket motors continued to be the primary mission until 1965. 

Production of pyrotechnic and illuminating ammunition was then reestablish­

ed. Appendix B (Volume II) contains a list of the items produced at LHAAP, 
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Table 1 

Soil Seri es in Vicinity of UEP* 

Thage Series. This soil series ranges from a loam (on the surface) to a 
clay loam at depth (fluvial terrace). It occupies the nearly flat areas in 
the uplands between streams. The soil is fairly acid, ranging from a pH of 

4.5 to 6.5. It is a deep, somewhat well drained soil whose permeability is 

moderate (2 to 6 in/hr) but decreases with depth to (0.2 to 0.6 in/hr). 
The percent clay increases . with depth from 15 to 35 percent. A f~agipan 

occurs at a distance of 32 to 42 inches below the surface. 

Thage-Mo11vi11e Series. This soil series occurs in localized depressions 
in the upland areas. It ranges from a loam on the surface to a silty clay 

loam at depth (fluvial terrace). The soil is fairly acid on the surface 

like the Thage-Cart series but tends to become more basic with depth. It 

is a deep, poorly drained sui1 whose permeability is low (0.2 to 0.16 

in/hr) and decreases with depth to a very low permeability (0.06 to 0.2 
in/hr). The percent clay is high and increases with depth to 35 percent. 

Sacul Series. This is the soil series on which the UEP is located 
(weathered Wilcox Group). This series ranges from loam on the surface to a 

clay with depth. It is a deep, moderately well drained soil that occupies 

the slopes of the uplands (5 to 20 percent slopes) in the LHAAP area. The 

soil is acid (pH - 4.5 to 5.5), and pH is consistent with depth. It is of 

low permeability (0.2 to 0.6 in/hr), and the permeability decreases with 

depth (0.06 to 0.2 in/hr). The clay content increases with depth. From 
approximately 10- to 25-inches below the surface, a red clay layer is 

normally present which ranges from 35 to 60 percent clay content. No 
fragipan occurs in this series. 

*Modified from USAEHA, Groundwater Quality Assessment Plan No. 38-26-0252-
83, 28 March - 1 April 1983. 
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the chemical compositions of the various components of a number of the de­

vices , as of 1975 , and mat erials for which LHHAP must maintain mobilization 

capac ity or producti on. 

2. 5 PREVIOUS INVESTIGATIONS AND SOURCES OF DATA 

Several governmenta l agencies have in ves t igat ed and assessed operati ons and 
pot ent i al contami nation prob l ems at LHAAP i n genera l , and the UEP i n par­
ticular. Both the U.S. Army Toxic and Hazardous Materia l s Agency 

(USATHAMA) and the U.S. Army Environmental Hygiene Agency (USAEHA) prepared 

reports during 1983. USATHAMA's report (Longhorn Army Ammunition Plant 

Contamination Survey) is more general and deals with the entire installa­

tion. A draft report was issued in June 1983; the final report was 

released in June 1984. Much of the actual work for USATHAMA's study was 
performed by a private contractor, Environmental Protection Systems, Inc. 

(EPS) of Pensacola, Florida. Thirty-two wells, of which eight are near 

the UEP, were installed by EPS and sampled on a one-time basis. 

USAEHA's study (most recent) focused principally on the UEP. The purpose 

of their study was to develop a groundwater quality assessment plan con­

sistent with the requirements of the Resource Conservation and Recovery Act 

(RCRA) and the industrial solid waste rules of the State of Texas. A draft 

report was prepared at the end of March, 1983. This report was subsequent­

ly accepted as final. Thirteen wells were installed around the UEP by 

USAEHA. All the USAEHA wells and the USATHAMA wells were sampled by 

USAEHA. In addition, the USAEHA wells have been sampled quarterly since 

November 1981. 

Prior to submission of the above reports, numerous preliminary reports and 

letters summarizing findings and progress were prepared. Appendix C 

(Volume II) is a list of all reports that appear to be pertinent to contam­

ination related to seepage from the UEP. Most of these have been examined 

in preparing this summary report; those that were examined are indicated 

with an asterisk. The others could not be located during the course of 
this study. 
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2.6 CONTACTS 

The following people have been contacted during preparation of this summary 
report: 

Mr. Don Maley, Chief Engineer, Thiokol Corporation, LHAAP 

Mr. A. Bruce Childress, Environmental Coordinator, Thiokol 
Corporation, LHAAP 

Mr. Bob Lee, Texas Department of Water Resources 

Mr. Roger Young, USACOE, Huntsville Division 

Mr. Joseph M. Murphy, Environmental Engineer, USATHAMA 
Mr. John Bouer, USAEHA 

Mr. Mark Nickolson, USAEHA 
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SECTION 3. UNLINED EVAPORATION POND 

3.1 SETTING 

The Active Burning Grounds are located on, but slightly to the west of, the 

crest of a small topographic divide between Harrison Bayou and Saunders 
Branch (Figures 2 and 3). The UEP is in the northern corner of the Active 

Burning Grounds, less than 0.25 miles east of Harrison Bayou and approxi­
mately 0.5 miles west of Saunders Branch. Access to the site is provided 

by Avenue Q. 

The UEP appears to be constructed in soil developed from weathering of the 

Wilcox Group. The Wilcox Group in this area consists predominantly of fine 

sand and mud. Based on the original boring logs for the UEP, a clay layer 

6.5 to 7.5 feet thick is reported to occur 2.0 to 3.5 feet below the ground 

surface at the UEP (USAEHA, 1983). Excavation of the pond, however, was 

reportedly extended below the clay layer. Boring logs of all wells made to 

date, however do not show any relatively continuous clay layer, but do 
indicate that strata below t~e UEP consist of interbedded sandy clay, clay 
and silty sand. Individual layers tend to be thin, of limited lateral 

extent, and correlation is difficult. 

The Active Burning Grounds have been cleared of all wooded vegetation. 

Native grasses are the predominant vegetation types. Dense woodland 

surrounds the site on all sides except where the access road enters the 

Active Burning Grounds. 

3.2 HISTORY OF USE 

Use of the Active Burning Grounds began in the early 1950's (1954?). A 

variety of wastes and waste products from operations at LHAAP have been 
burned there, including industrial wastes, laboratory wastes, chemically 

contaminated scrap materials, transformer oil and red phosphorus. The site 

is still being used today. The principal incineration process is open air 

curtain destruction in an incinerator and in a trench. Three specially 

constructed cages are sometimes used for explosive materials. 
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In addition, in the past, certain industrial wastes apparently were buried 

in pits along the northwestern side of the Active Burning Grounds. Wastes 

from rocket motors, illuminating mixtures, waste oil, oxidizing agents 

(including ammonium perchlorate and sodium nitrate), sawdust and methylene 

chloride were buried there. Some of these buried wastes have been re­
excavated and burned. Apparently, no TNT was buried there; however, TNT 

has been buried elsewhere on LHAAP. 

The UEP was constructed in the northern corner of the Active Burning 

Grounds in 1963 as part of a washout facility for rocket motor casings. A 

report by USATHAMA, Report No. 150, "Insta11ation Assessment of Longhorn 
Army Ammunition P1ant" (February 1980), indicates that the pond was con­

structed in 1955. Design documents, however, suggest that the pond was 

built in the 1960's. The structure into which the rocket motors were 

placed is still located at the northern corner of the site. The dimensions 

of the pond are variously shown to be 260 feet by 260 feet and approximate-

1y250 feet by 315 feet for outside edge of the embankments, depending on 

the source of the information. Measurement by COM personnel and represen­

tatives of the Huntsville Di~ision of the Corps indicate that the pond is 

approximately 260 to 265 feet on the northwest and southeast sides and 

approximately 325 feet on the northeast and southwest sides. 

In 1972, when discharge of LHAAP wastewaters to surface streams was pre­

cluded by the Federal Water Pollution Control Act, the UEP became the re­

ceiving body for industrial wastewaters from washout water sumps on LHAAP. 

As of January 1984, and estimated 16,000 gallons per day of wastewaters, 

solvents and solids from approximately 112 sumps were discharged into the 

UEP by a vacuum truck, and sawdust impregnated with methylene chloride from 

cleaning operations was stockpiled along the southeast side of the pond. 

At one time (year not known), the pond was reportedly nearly overtopped and 

perimeter dikes, 2.5 to 3.0 feet high, were added. Since that time, there 

has been no record of surface discharges from the pond. Currently, LHAAP 

has ceased disposing of wastewater in the pond. As of June 1984, no new 

accumulations of sawdust were observed. 
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3.3 DISCHARGES TO THE POND 

There are no daily logs of the specific types of wastes or waste products 
that have been placed into the UEP since its inception. USAEHA conducted a 

study (Hazardous Waste Special Study No. 19-26-0215-R3) during the period 

16-27 July 1982, to characterize and to determine the rate at which wastes 

are collected from the sumps at the active industrial operation facilities 

on the installation. These are primarily facilities involved in prepara­

tion and mixing of i11uminants, ignitors, intermediate charges and first 

fire materials. 

Of the approximately 60,000 gallons of wastewater generated per week at 
LHAAP, the USAEHA study determined that 21,000 gallons are from pyrotechnic 

material preparation and mixing. Samples of liquids and sediments in 51 

sumps contained significant concentrations of metallic cations such as 

aluminum, arseni~, barium, cadmium, chromium, iron, lead, magnesium, 

sodium, strontium and zinc; nonmetallic anions such as nitrate/nitrite and 

phosphates; and organic solvents, including acetone, ethyl alcohol, methyl 

ethyl ketone, methylene chloride, and toluene. Sediments in sumps at 
several of the active, as well as the inactive buildings, contained high 

concentrations of aluminum (up to 26 percent), barium (up to 10 percent), 

iron (up to 10 percent) and magnesium (up to 40 percent). The sump sedi­

ments at several buildings were also found to be hazardous with respect to 

extraction procedure toxicity (EP toxicity) for barium, cadmium and 

chromium. Appendix D contains these analytical results. 

3.4 POND QUALITY CHARACTERISTICS 

USAEHA conducted several sampling and analysis programs of the IIEP super-

' natant, benthic sediments and underlying soils between 1976 and 1981. 

Additional studies have been performed on the potential for leachate migra­

tion and subsequent groundwater contamination. The objectives and conclu­

sions of some of these studies are summarized in Table 2. 

USAEHA conducted a more recent sampling and analysis program (Hazardous 

Waste Special Study No. 39-26-0291-83, 37-26-02QI-84) of the UEP waters, 
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Study No. 

24-05B6-77 

38-26-0104-81 

32-62-0182-82 

39-26-0147-83 

Date 

August 2 - 10, 1976 

January 23 -
February 8, 1980 

March 15 -
September 30, 1981 

July 31 -
August 3, 1981 

-----.J ---
.BLE 2 

Sununary of USAEHA Sampli ng Progra'ms 

Object i ve 

To characterize the liquid and settled 
sludges in the industrial waste sumps 
and the industrial waste pond to ascer­
tain if the supernatant could be dis­
charged directly to the surface drainage 
or would require treatment prior to dis­
charge. 

To determine if groundwater contamina­
tion occurred in areas contiguous to the 
UEP as a result of leachate migration. 

To characterize the UEP supernatant and 
benthic sediment. 

To determine if soils and residues 
at active OB/OO grounds at LHAAP are 
hazardous wastes by characteristics 
a of EP toxicity for heavy metals 
content. 

---J ---...J ---..-.J 
__ -1 

Conclusions 

The high concentrations of barium, tot al 
nitrogen, lead and total solids render the 
supernatant quality unsatisfactory for dis­
charge. The pond contents are chemically 
active (indicated by a drop on pH from 6.5 
to 4.1 during storage and transport of 
samples) with no apparent point where waste 
supernatant is sufficiently stabilized to 
allow discharge. 

Barium, iron, manganese, total dissolved 
solids and nitrates exceeded drinking water 
standards and were prevalent throughout the 
field sampled. Cadmium and lead were promi­
nent at single sites only. 

Because LHAAP process - assembly wastes 
fluctuate in type, quantity and quality 
directly with the demand for pyrotechnic 
ammunit i on and rocket motors, permutat ions 
of UEP waste characteristics are unavoid­
able should be expected. Compared to the 
1976 results, the waste is now alkaline 
and more stable, as indicated by an increase 
in a1kali.nity. 

Nitrates, barium, and total dissolved solids 
in the supernatant exceed federal non­
community drinking water standards and Texas 
stream quality standards, respectively. 

Traces of trichloroethylene and toluene were 
found in the UEP sediment (toxic hazardous 
waste by RCRA Hazardous Waste Management 
System) • 

Residues from burn trench and M206 burn pads 
are hazardous wastes by characteristic of 
EP toxicity for Barium and as such represent 
potential for contaminated runoff. 
Although present in several soil and residue 
samples, lead concentrations were below the 
RCRA hazardous waste criteria limits. 
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bottom sludge, and underlying soil between October 29 and November 2, 1982. 

A composite sample of material floating at various locations on the pond 

and a sample f rom an exposed mound near t he va cuum truck di scharge po int 

were also taken. Th e date {s ) on which sampl es were take n are not specifi ed 

in the report. . 

Prior t o sampling, the UEP was measured and a sampling grid, utilizing EPA 

sampling methodol ogy and containing 16 sample points , was establ i shed (see 

Figure 6). Water and bottom samples were collected at each grid poi nt . 

Water depth, sludge depth, pH and conductivity also were measured at each 

grid po i nt. The UEP was determined to be approximately 12 feet deep from 

the top of the berm to the bottom of the pond. The water in the pond 

averaged 6-1/4 feet in depth and the sludge layer ranged from 2 to 12 
inches in depth at the sampled locations. Diagrams, based on limited 

measurements and estimates, showing the approximate UEP bottom contours and 

thickness of the sludge layer are provided in Figures 7 and 8, respect­

ively. The depths shown in Figure 7 were determined from the water surface 

of the UEP. Due to less-than-normal rainfall prior to the time of sam­

pling, the water level of th~ UEP was approximately two feet lower than 
usual at this particular time of the year. 

Field measurements for pH and conductivity of the aqueous samples are 

listed in the Table 3. The pH averaged 10.75 and the conductivity ranged 

from 2,250 to 2,500 umhos/cm. The pH measured on several sludge samples 

averaged 11.5. 

A modified composite liquid waste sampler was used to collect the aqueous 

samples from the UEP in an effort to obtain liquid representing the entire 

water column of the pond. The object was to include subsurface liquid 

waste layers in the sample in the event they existed. Turbid conditions 

made it difficult to visually confirm the existence of any layering. 

Sludge (sediment) samples were collected at each point using a clamshell 

dredge. Soil samples were obta i ned by manually inserting three-inch 00 

Shelby tubes into the bottom and extracting the samples from the t ubes. 

The depth of penetration into the soil varied from 12 to 15 inches 
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~lim Rept. Hazardous Waste Special Study No. 39-26-0291-83, longhorn AA?, 
Marshall, TX, 29 Oct - 3 Nov 32 
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Scale: 111 equals approximately 50' 

Figure 6 U E P SAMPLING GRID DATE 12-20-82 
DRAWN (f",e/3 

U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY APPRO~FD ,f'f!d 

'HASTE DISPOSAL ENGINEERING DIVISION 
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Prelim Rept, Hazardous Waste Special Study No. 39-26-0291-83, Longhorn AAP, 
Marshall, TX, 29 Oct - 3 Nov 82 

, . 
II 
'I 

d 
Scale: 1" equals approximately 501 

Depths measured from water surface on 29 Oct - 3 Nov, 1982. 

Figure 7 UEP BOTTOM CONTOURS DATE 12-'20-82 

DRAWN ([f/) 
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY APPR. ~J('f !,) 

WASTE DISPOSAL ENGiNEERING D\VISICN 
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Prelim Rept, Hazardous Waste Special Study No. 39-26-0291-83, Longhorn AAP, 
Marshall, TX, 29 Oct - 3 Nov 82 
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Scale: 1" equa ls approximately 50' 

Sludge depths in inches. 

Figure 8 U E P SLUDGE DEPTH CONTOUR DATE 12-? n -82 
DRAWN{[e/~ u.s. ARMY ENVIRONMENTAL HYGIENE AGENCY APPR .O KCW 

WASTE DISPOSAL ENGINEERlNG DIVISION 
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Prelim Rept, Hazardous Waste Special Study No. 39-26-0291-83, Longhorn AAP, 
Marshall, TX, 29 Oct - 3 Nov 82 

fIE LD ME PS LRE P.ENTS 

SAMPLE POINT pH CONDUCTIV lTV (umhos/cm) 

01 10.5 2500 

02 10.5 2450 

03 10.5 2550 

04 10.5 2350 

05 10 . 5 2300 

06 10 .5 2500 

07 10 . 5 2350 

08 10.5 2250 

09 11.0 2400 

10 11.0 '2350 . 
11 11.0 2300 

12 11 .0 2250 

13 11.0 2300 

14 11.0 2300 

15 11 .0 2400 

16 11.0 2400 

TABLE 3 
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depending on the type of soil encountered. Soils found at sample point 

Nos. 1 through 8 are typically clays, while Nos . 9 through 16 consisted of 

sandy silt . 

The analyses of aq ueous, bottom sludge and soil samples included general 

constituent categories , as well as orga nic and inorgan i c con stituent s 

sus pected as bei ng present in wastes generated dur i ng past an d current 

LHAAP operat i ons. These analyt i cal results are conta i ned in Appe ndix E and 

indicate the follow i ng: 

• The aqueous and sludge phases of the waste are alkaline in nature. 

• The distribution of bottom sediment types does not correspond to 
the distribution which would be expected based on soils mapping. 

No detailed evaluation or discussion of these results was prepared by 

USAEHA. 

The aqueous layer was found to exceed the drinking water standards for the 

following parameters: chlorides (475 mg/L), nitrates (290 mg/L), barium 

(39.5 mg/L), chromium (0.4 mg/L), lead (0.17 mg/L) and manganese (0.11 

mg/L). In addition, 37 organic parameters were detected with 

1,2-dichloroethane (trans), tetrachloroethylene, 1,1,1-trichloroethane, 

1,1,2-trichloroethane, di-n-butyl phthalate, and phosphoric acid triethyl 

ether being the most prevalent. The constituents identified in the 

sediment and the soil layers were generally the same as those detected in 

the aqueous layer; however, the concentrations decreased in the downward 

direction. No metals analyzed for by toxic extraction procedure were found 

to be hazardous according to RCRA criteria. 

EPS (USATHAMA) also sampled the UEP waters and bottom sediments (sludge or 

actual sediments) during November 1982. These analytical results are 

contained in Appendix E. Pond waters were found to be high in nitrate 

(165,500 ug/L) and fluoride (66,000 ug/L). Detectable concentrations of 

barium (1,620 ug/L) and strontium (14,400 ug/L) also were found, and a 

number of organic compounds were detected. Similarly, barium was measured 
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in significant proportions (1,031 ug/L) in the bottom sediments . Only one 

organic, dibuty1phtha1ate was found; however , other organics (8) detected 

in the water sampl es we re not analyzed for in t he sediment samples. 

Concent rat ions of chlorides, sulfates and manganese i n t he pond wate rs were 

relatively low. One explosive (1,3-DNB was detected in the surface water 

sample. 

On January 27, 1984 USAEHA collected and analyzed water samples at four 

sites in the UEP. Concentrations for most of the parameters sampled were 

in the same range as those measured in the 1982 study with the exception of 

nitrites and nitrates, which were two orders of magnitude lower. Some 

metals (aluminum, arsenic; barium, cadmium, chromium, copper, iron, lead, 

molybdenum, manganese, mercury, silver, and zinc) were much lower in the 

1984 samples, while others (boron, calcium, magnesium, potassium, and 

sodium) remained virtually unchanged. The constituents with lowered 

concentrations may have partially settled out of the supernatant liquid. 

Organic compounds found in the highest concentrations included methylene 

chloride (800 mg/L) and 1, 1, I-Trichloroethane (780 mg/L). The UEP waters 

were alkaline in nature (average pH - 9.6) and appeared to be fairly 
stable, with alkalinity ranging from 750 to 825 mg/L. The analytical 

results are presented in Appendix E. 

3.5 GROUND CONTAMINATION AT THE ACTIVE BURNING GROUNDS 

In August 1983, USAEHA conducted a cursory evaluation of the Open-Burning/ 

Open Detonation grounds for the purpose of evaluating the potential for 

contamination migration from OB/OD grounds to the ground and surface 

waters. Specifically, 48 soil and residue samples from active OB/OD 

grounds at LHAAP were evaluated for total explosive content and hazardous 

waste classification by characteristic of EP toxicity for heavy metals 

content. 

The results indicate that the OB ground residues are a hazardous waste by 

characteristic of EP toxicity for barium and as such represents a potential 

for migration an d contamination of both surface and groundwater i n the 

area. Although not a hazardous waste by characteristic of EP toxicity, 
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lead detected at the OB ground also represents potential for surface and 

groundwater contamination. No other metals and no explosives were detected 

in any samples. The analytical results, sampling procedures, and sampling 
point location map are presented in Appendix E. 
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environmental eng ineers, sClen ISIs, 

planners, & management consullanrs 

May 8, 1986 

Conunander 
u.s. Army Enginee r i ng Division, 

Huntsvi lle 
ATTN: HNDED-PM, Mr. Wendell C. King 
106 Wynn Drive 
Huntsville, Alabama 35807 

Re: Contract DAC87-83-0091 

Dear Sir: 

CAMP DRESSER & Mc KEE INC, 

3 J ~5 Executi ve Cenlel Dll ve Su <le 220 
Aust in, Texas 787 31 
5 12 345-6551 

Transmitted herewith is Camp Dresser & McKee Inc.'s draft addendum to the 
final report, "Groundwater Quality Assessment, Longhorn Army Ammuni tion 
Plant, Marshall, Texas: Groundwater Contamination Related to Seepage from 
an unlined Evaporation Pond", submitted March 15, 1985. This addendum 
report contains descriptions of the four new wells installed at the 
facility, analytical results from groundwater samples taken from the four 
new wells and eight other wells, and analytical results for stream water 
and bottom sediments taken at eight localities on two streams flowing ne~r 
the pond. 

This report is not intended as a "stand alone" document, but is a compat)i on 
document to COM's Groundwater Quality Assessment report. In accordance 
with the Contract Scope of Work, emphasis was on data acquisition rather 
than a reinterpretation of the geohydrology of the area. 

The conclusions stated in this draft of the addendum must be considered 
preliminary. The extent to which bacteria in the groundwater influence its 
quality is only now being understood and references are scarce. Within 
budgetary limits, COM will continue to investigate the potential for 
biologic degradation at the Longhorn facility and, hopefully, to firm up 
our conclusions. 

Should you have any questions, please do not hesitate to contact us. 

Sincerely yours, 

CAMP DRESSER & McKEE INC. 

t?~~~ 
Robert S. Kier 
Program Manager 
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1.0 SUMMARY 

The purpose of this report is to present pertinent new informat ion and 

conclusions with respect t o the sources, extent, and rates of migration of 
cont aminated groundwater that might have seeped from the unlined evapora­

tion pond (UEP) in the Active Burning Grounds at the Longhorn Army Ammuni­

tion plant (LHAAP) near Marshall, Texas. This work was carried our under 

modification 7 of the contract (0A87-830-C-0091) between the Huntsville 

Division of the u.s. Army Corps of Engineers and Camp Dresser & McKee Inc. 

(COM). This report was prepared as an addendum to COM's final Groundwater 
Quality Assessment, Longhorn Army Ammunition Plant, Marshall, Texas: 

Groundwater Contamination Related to Seepage from an Unlined Evaporation 

Pond (March 15, 1985). 

During COM's previous investigation, contamination was detected up 

hydraulic gradient from the UEP, suggesting that sources of contamination 

in addition to the UEP were present in the area. Contamination plumes 

appeared to be migrating toward nearby streams, raising the concern that 
contaminated groundwater was being discharged to the streams with base 

flow. Thus, the focus of this investigation was on the quality of ground­

water up hydraulic gradient from the UEP and on the possibility that 

contaminants in the groundwater, especially barium, were being discharged 

to the surface streams. 

COM installed four new wells (C-7, C-8, C-9, and C-10) up hydraulic 

gradient from the UEP. Three of the wells were shallow (less than 50 feet 

in depth) and were screened in the water table aquifer. The fourth well, 

installed next to one of the shallow wells, was screened in the next deeper 

aquifer. These four wells and eight other wells, six previously installed 

by COM (C-1 through C-6) and two installed by EPS for USATHAMA (126 and 

130) were sampled for laboratory analyses. In addition, insitu field 

permeabili ty tests were performed on the four new wells and stream water 

and bottom sediments were sampled at eight localities along Harrison Bayou 

and Saunders Branch. 
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sampled and the concentration of chloride exceeds secondary guidelines in 

six of the wells. in any of 

the wells, however. 

Because the l aboratory data on the organic analyses were inconsistant with 

all previous analyses performed on wells 

(C-2, C-3, C-9, C-IO, and 126) 

C-4, 

especially 

up hydraulic gradient. Small, seasonal changes in groundwater flow, such 

that the most contamination was carried away from the wells, are likely too 

insignificant to account for the disappearance of organic contamination. 

Whether biologic degradation alone 

disappearance of organic contaminants is unknown. 

bottom sediments, generally in increasing 

but 

trations downstream. It is unlikely that discharge of barium laden ground­

water into the streams is occurring; the barium would be sorbed onto soil 

particles, especially the finer soil particles, through which the ground­

water flows. Rather it is likely that the barium in the bottom sediments 

was transported into the streams by surface runoff and deposited in pools 

and the backwaters of Caddo Lake. 
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2.0 HITROoucrION 

The purpose of this report is to present pertinent new infoDmation and 

conclusions concerning the sources, ext ent, and rates of migration of 

contaminated groundwater at the Longho rn Anmy Ammunition Plant (LHAAP ) near 

Marshall, Texas, and possible indications of discharge of the contaminated 

groundwater into l ocal surface water s. During COM's earlie r investigation 

of groundwater contamination related to the unlined evaporation pond (UEP) 

in the Active Burning Grounds, widespread pollution of shallow groundwater 

was detected, including groundwater that lies up hydraulic gradient from 

the UEP. Contamination plumes appeared to be migrating toward nearby 

streams, raising the concern that contaminated groundwater was discharging 

into the streams and subsequently being transported to Caddo Lake. 

The focus of the work effort, therefore, was on possible sources of contam­

ination up hydraulic gradient from the UEP and possible discharge of 

contaminated "groundwater into Harrison Bayou and Saunders Branch, which 

flow north into Caddo Lake on the east and west of the Active Burning 

Grounds. Four new wells were installed upgradient from the UEP - three 

wells into the shallowest aquifer (less than 50 feet in depth) and one well 

into the next deeper aquifer (less than 100 feet in depth). These four 

wells and eight others - the other six wells COM installed (C-1, C-, C-3, 

C-4, C-S, and C-6) and two wells installed by USATHAMA (126 and 130) 

were sampled for water quality analyses. In addition, eight surface water 

and stream sediment samples were collected for analyses. 

The intent of this report is, then: 

1. To present data with respect to the installation and sampling 

of the four new wells installed up hydraulic gradient from the 

UEP; 

2. To present the analytical results from sampling of eight other 

previously installed wells in the vicinity of the UEP; 
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3, To present the analytical results for the stream water and 

sediment samples taken in Harrison Bayou and Saunders Branch; 

and 

4. To evaluate these data in terms of the sources, extent, and 

rates of migration of groundwater contamination in the 

vi cinity of the UEP. 

The work and evaluations described in this report were performed in 

accordance with Contract No. 0ACA87-83-C-0091 with the Huntsville Division 

of the U.S. Army Corps of Engineers. This report is an addendum to COM's 

final report, "Groundwater Quality Assessment, Longhorn Army Ammunition 

Plant, Marshall, Texas" dated March 15, 1985. T revity, where 

possible, data presented in the final report is not reproduced in this 

addendum, but is incorporated by reference only. Reevaluation of all 

previously obtained data was not required; furthermore, the emphasis in 

this addendum is on the data acquired, not their interpretation. For 

convenience, however, results from two rounds of groundwater sampling 

performed by COM in July and in September 1984 are presented in Tables 2-1 

and 2-2, respectively; sampling locations are shown in Figure 2-1. The UEP 

referred to in the Active Burning Grounds is now closed; closure took place 

in late 1985 and early 1986. 
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FIGURE 2-1 
PREVIOUS GROUNDWATER SAMPLING SITES 
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3.0 WELL INSTALIATIONjDEVELOPMENT 

3.1 APPROAOi 

Data previously gathered did not present a complete picture of the extent 

to which contaminants have migrated away from the UEP and the concentration 

of these contaminants . The data did, however, suggest that sources of 

contamination up hydraulic gradient were affecting the quality of ground­

water in the vicinity of the UEP. Installation of four additional monitor 

wells to investigate a possible source of contamination upgradient from the 
UEP and sampling of these wells and eight other wells to further define the 

aerial extent of groundwater contamination downgradient from the UEP were 

necessary. 

Three shallow wells (maximum depth - 50 feet) were placed to maximize the 

amount of data that can be gathered, thereby extending the investigation, 

without incurring the unnecessary expense of providing access into areas 

that are normally inaccessible to wheeled vehicles. 

The deep well was designed to penetrate the aquitard beneath the shallow 

aquifer and to be screened in the next lower aquifer. This well was 

installed using "telescoping" procedures to prevent downward migration of 

contaminants. The location of the deep well was chosen to further 

characterize the nature and possible presence of contamination in the lower 

aquifer that may originate up hydraulic gradient from the UEP. 

3.2 INSTALIATION PROCEDURE 

Installation of the new monitor wells was performed in compliance wi th 

COM's Project Operation Plan (POP). The four new CDM wells 

.iIIIIIIIII were installed by Underground Resource Management (URM) using a 

Mobile 8-61 drill rig and dry hollow stem augers when possible; however, 

mud rotary drilling was necessary with the deep well. Locations of these 

wells are shown in Figure 3-1. 
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The City of Karnack water supply was used during all drilling activities. 

This water was tested in 1984 during COM's initial well installation 

program and was determined to be satisfactory for drilling purposes. 

The depth of the wells ranged from 30 to 80 feet. The exact depth of each 

well varied and was based on determinations made in the field by COW s 

onsite geologist. Spl i t spoon or Shelby tube samples were collected at 

5- foot intervals , as well as at detectable st ratigraphic changes, and at 

the termination of the borehole. Individual borehole log records were 

compiled by COM's onsite geologist and are found in the Appendix. 

After completion and development of the wells, a 5-foot metal protective 

casing sleeve and locking cap were installed and cemented into place. A 3 

by 3 foot concrete pad and three steel and concrete protective barriers 

were also installed. Each well was clearly marked with a waterproof paint. 

Well completion details are shown in Table 3-1. 

Individual well construction summaries prepared by the onsite geologist as 

well as driller's reports are included in the Appendix. All downhole 

equipment was steam cleaned prior to introduction into the boreholes. 

Following well completion, all drilling equipment and materials were 

removed from the site to a cleaning area. Equipment and materials were 

then thoroughly steam/high pressure cleaned to remove all solid and oily 

materials before transport to a new well site. All cuttings were drununed 

and labeled, then transported to Area 49W for storage. The land surface 

immediately around each Well was graded by hand to drain surface runoff 

away from the well bore. 

3.2.1 SHALLOW WELL INSTALLATION 

were completed in the water table 

aquifer using dry hollow stem augering. Total depth varied and was a func­

tion of the depth of the clay aquitard lying below the water ~able aquifer. 

Split-spoon samples were logged and jarred for archival storage. After the 

augers were removed, the well casing and screen were assembled and lowered 

into the hole. The screen is factory perforated O.010-inch mill slot, 
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TABLE 3-1 
WELL CONSTRUCTION DETAILS AND WATER LEVELS 

Bentonite Screened 
Total Deptha Interval Interval 

Well No. (ft. below GS) ( f t. be 1 ow GS) ( f t. be 1 ow GS) 

C-1 47.37 13.8-19.9 27.6-47.6 
C-2 28.16 9.0-13.8 17.8-27.9 
C-3 59.60 40.9-47.8 51.0-61.2 
C-4 53.47 33.7-39.2 43.6-53.7 
C-5 37.81 15.1-24.0 27.5-37.5 
C-6 52.85 33.2-39.6 43.0-53.2 
C-7 36.75 13.0-17.5 20.0-30.0 
C-8 30.57 6.0-14.0 15.0-25.0 
C-9 39.17 14.0-19.0 20.0-40.0 
C-10 80.52 58.0-63.0 65.0-75.0 
126 37.53 2.0-8.50 22.3-37.3 
130 23.35 0.0-3.0 8.2-23.2 

a b As measured February 18. 1986 
From Collins surveyors 

~ TOC denotes top of PVC standpipe except where denoted with a d 
TOC denotes top of steel protective casing 

Elevation of Stick-up 
Ground Surface Heightb 
(ft. above MSq (TOC c to GS) 

192.48 2.03 
175.00 1.57 
194.06 3.05 
192.57 1.89 
179.90 1.66 
191.01 2.06 
195.18 2.80 
190.89 2.41 
200.49 3.65 
199.44 4.09d 
196.21 2.45 
174.44 2.27 

\ I' 

Wate r Pi ezomet ri c 
Level a Surface Elevation 

~ ft. below TOC c ) (ft. above MSL 1 

21.39 173.12 
3.46 173. 17U 

24. 30 172.81 
22.89 -"'-171.57 
10.75 170.81 
24 .03 169.04 ~ 

25.28 172.70 
20.25 173.05 
30.43 173.11 
29.63d 173.·90 
25 .54 173.12 

7. 10 169.59 

,- ~) 

. . ! .. 
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4-inch (nonUnal), schedul e 40, PVC pipe. The well casing is blank, 

schedule 40, 4-inch I.D. (nominal ) PVC pipe. All casing and screen 
connections are screw threaded and al l joints are flush with the casing 

i nt e r i or and exteri or. The bottom of the well sc reen was sealed by a sc rew 

threaded cap. All screens are 10 feet long, except for C-9 which is 20 

f eet long, and a re se t in a saturated s ilty sand interval , as det ermined by 

COM's onsite geologist. Wi th the except i on of C-9, all the wel l s have a 

S-foot sediment trap below the screen made of the same type of blank cas i ng 

used above the screens. A longer screen was used in Well C-9 because the 

aquifer was very silty; despite the longer screen, C-9 quickly pumped dry 

during presampling purges. With the longer screen, there was no room for a 

sediment trap. 

The annular space between the well bore and the well screen/casing was 

packed with No. 2 filter sand from the bottom of the boring to approxi­

mately one foot above the screen. The filter sand was sounded periodically 

to verify accurate placement. From the top of the filter pack, for 

approximately five feet, the annular space around the well casing was 

sealed with bentonite pellets, with the exception of C-8, in which a 

bentonitej'water slurry was used. The slurry was used in C-8 due to 

difficulty in obtaining sufficient quantities of bentonite pellets. The 

remaining annular space was grouted to within three feet of the surface. 

The grout (ASTM C1SO) consisted of a mixture of approximately 30 gallons of 

water, 240 pounds of Portland cement, and six pounds of bentoni te. 

Each well was developed by bailing and pumping for a minimum of four hours 

or until the groundwater became clear and free of all visible turbidity or 

material. Groundwater produced during development was pumped to waste 

onsite. 

3.2.2 DEEP WELL INSTALlATIOO 

The deep well, C-10, was drilled using a "telescoping" procedure in order 

to prevent shallow contamination, if present in the water table aquifer, 

from infiltrating into the deeper aquifer. A test hole was initially 

drilled using dry hollow stem auger techniques to locate the aquitard 
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between the shallow, water table aquifer and the next deeper aquifer. 

Failure to encount er a distinct clay horizon with subst antial thickness 

resulted in uninterrupted dr illing t o a depth of 65 f eet. Based on the 

borehole l og, it appeared that a 10 feet thi ck, i nterlaminated hard clay 

and silt horizon at 45 feet i n depth would act as an aquitard and that the 

outer surface casing should be set to that level. A bentonite/Water 

mixt u re was used t o keep the borehole open while the augers were removed 

and to assure isolation from possible cross-contamination. 

As cross-contamination was the primary concern, this hole was deemed 

inadequate for the deep well. Consequently, a bentoni te/cement mixture was 

pumped down the drill stem to the total depth, displacing the bentonite/ 

water mixture out the top of the borehole and sealing the borehole to the 

surface with the cement. 

The drilling rig was moved approximately eight feet to the east and a new 

hole drilled.using a tricone 7-7/8" rotary bit with a neat bentonitejWater 

mixture. All bentonite used on the project consisted of pure Wyoming 

bentonite with no organic polymer additives. 

At a depth of 45 feet, where the hard clay and silt horizon was reached, 

the borehole was reamed with a 12-inch "hole-opener" attached above the 

tricone bit. The bit was used to guide the reamer downhole. A bentonite/ 

cement mixture was pumped downhole through the drill stem displacing the 

drilling mud. A capped PVC casing, 8-inch I.D. (nominal), schedule 40, 

bell ended, was then inserted. To facilitate the installation, the pipe 

was filled with a clean bentonitejrnud mixture giving it sufficient weight 

to be pushed into and displace the cement slurry. 

After the cement had set overnight, drilling was continued inside the 

casing to a depth of 58.5 feet using mud rotary techniques. This horizon 

had already been sampled in the adjacent borehole. From that point the 

drilling/sampling continued to a total depth of 81 feet. All samples have 

been archived by the drillers. 
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Upon completion of the drilling the inner casing and screen were inserted 

into the well. The inner casing of the deep well is 4-inch I.D. (nominal), 

schedule 40, flush-joint, threaded PVC pipe. The screen, O.OlO-inch 

millslot, 4-inch I.D. (nomdnal), schedule 40, flush-joint, threaded PVC, 

ten fee t in length was set from 65 t o 75 feet in depth. Due to the 

siltiness of the formation, a 5-foot section of blank casing with the same 

specifications was placed below the screen to t otal depth as a sediment 
trap. 

After the casing and screen were placed in the hole, the filter pack (No. 2 

blasting sand) was tremied in from the bottom of the hole to two feet above 
the top of the screen. The annular space between the screen and the outer 

wall of the borehole was periodically sounded to assure correct placement 

of the filter pack. Five feet of bentonite pellets were then placed as a 

seal above the filter pack. In order to expedite the well installation 
program, grout placement was delayed until after preliminary development of 

the well. Pteliminary development consisted of two hours of bailing with a 

20-foot stainless steel rig-mounted bailer. A submersible pump was used to 

complete the development. As a direct result of the careful construction 

procedure, the deep well produces sediment-free water in substantial 

quantities, i.e.: in excess of 5 gpm. The grdut mixture was the same as 

used in the shallow wells. 
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4. 0 ENVIRONMENTAL SAMPLING 

4.1 GROUNDWATER 

4.1.1 APPROACH 

Although only one round of sampling and anal ysis was scheduled , two rounds 
were made, one in February 1986 and one in April 1986. During the first 
round, all ten COM wells (C-1 through C-10) and USATHAMA well Nos. 126 and 

130 were sampled. Sampling was carried out in accordance with the pop for 

Longhorn Army Ammunition Plant, Marshall, Texas, dated December 18, 1985. 

The six existing COM wells and well No. 126 had been sampled by COM in two 

previous rounds in July and September 1984. 

The primary objective of the first sampling round in 1986 was to establish 

the extent and nature of groundwater contamination up hydraulic gradient 

from the UEP'as compared to the groundwater quality in the vicinity of the 

UEP. Locations of all wells sampled are shown in Figure 3-1. Analytical 

results from this round were inconsistent with the analytical results 

obtained in 1984 from these wells. Therefore, a confirmation round was 

performed on April 11, 1986. Monitor wells sampled in this round included 

C-2, C-3, C-9, C-10 and 126. A duplicate sample set was taken at C-IO and 

the volatile organic samples split between NUS laboratories and COM's 

laboratory in Boston, Massachusetts. 

4.1.2 PROCEDURES 

Prior to collection of groundwater samples, water levels in all wells were 

measured. These measurements allowed for calculation of purge volumes as 

well as allowing definition of the current water table configuration in the 

area. The three new shallow COM wells provided more control on the 

configuration of the water table up hydraulic gradient from the UEP. The 

procedure for measuring water levels involved checking the well for 

possible damage; measuring the head space with a HNu meter for any volatile 

organic emissions; measuring the water level with a M-scope (a battery 

operated water level indicator); and finally, decontamination of all down 
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hole equipment prior to use in the next well. Field personnel proceeded 

from upgradient wells to downgradient wells in order to further minimize 

all chances of cross-contamination. All wells were measured on the same 

day. Results from these measurements are shown in Table 3-1 along with 

relevant well construction details. 

Wi th water level s determined, calculat ion of necessary purge vol umes (i.e. 

at least three casing volumes) was possible. Before purging the wells , a 

plastic sheet was placed around the well head to prevent sampling equipment 

from becoming contaminated by the surrounding soil. A HNu meter was then 

used to check well head space. A 1.7-inch Brainard-Kilman head pump (a 
portable hand operated downhole pump manufactured from PVC) was assembled 

and lowered into the well with the pumping mechanism just below water 

level. With a vertical hand stroke of approximately 10 inches, about 3 gprn 

of water was pumped. Pumping continued until the necessary volumes of 

groundwater were purged. During the February 1986 sampling, samples from 

the CDM wells were collected from the pump; samples from the USATHAMA wells 

were collected with the dedicated PVC bailer. 

For quality assurance/quality control, two duplicate samples and two field 

blanks were also collected. During the purging, water quality measure­

ments of pH, conductivity and temperature were taken. The pump was then 

pulled, disassembled and thoroughly decontaminated before moving to the 

next well. As with the water level measurements, to avoid cross­

contamination, personnel proceeded from upgradient wells to downgradient 

wells. All purge water was removed from the well sufficiently far to avoid 

infiltration along the well bore. 

Sampling methodology used for the second round in April 1986 was similar to 

the February 1986 round. Water levels measured during this confirmation 

round are as follows: 
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Well No. 

C-2 
C-3 
C-9 
C-10 
126 

Piezometric Surface (ft. MSL ) 

172.72 
172.82 
174.26 
174.08 
171.28 

These may be compared to the water levels in Table 3-1, which were measured 
in February 1986. In all wells except for 126, at least three casing 

volumes were purged from the well with the hand pump; 126 was purged with 

the dedicated bailer. All samples were collected with a stainless steel 

bailer. In order to assure the legitimacy of samples, at least three 

bailers of water were removed with the stainless steel bailer before the 
sample was taken. This was done to evacuate, if present, any leachate 

originating from the PVC pump. The bailer, pump and all other downhole 

equipment were decontaminated after each use. 

Sample bottl~s were packed in ice to be shipped to NUS Laboratories in 

Houston, Texas, via Federal Express. A VOA sample was shipped to COM's 

laboratory in Boston. Results from these rounds are discussed in Section 

6.0. 

4.2 SURFACE WATER/SEDIMENT 

4 .2 .1 APPROACH 

To fully analyze the extent of contamination and to better understand the 

local hydrology in the vicinity of the Active Burning Grounds, stream 

sampling of applicable drainageways was included. Sampling points were 

selected based on topographic maps, i.e. drainage basins, the locations of 

existing COM wells (for hydrologic correlation), previous COM investiga­

tions, and accessibility. Four sites along Harrison Bayou (HB-1, HB-2, 

HB-3, and HB-4) and four sites along Saunders Branch (SB-1, SB-2, SB-3, and 

SB-4) wer~ chosen. These sites, shown in Figure 4-1, were selected during 

a site visit in November 1985 by Robert S. Kier, COM, accompanied by Bruce 

Childress, Morton-Thiokol Corp. The sites were plotted on a topographic 

map and flagged in the field. On February 19 and 20, 1986, in conjunction 
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with the groundwater sampling, stream water and bottom sediment samples 

were taken for barium analysis. Measurement of basic water quality 

parameters: conductivi t y, temperature and pH was also performed on the 

surface water . 

The s t ream sampling was carried out in accordance wi th the pop for LHAAP , 

Marshall , Texas. The pop outlined that sampling during base fl ow would 

ensure presence of the maximum possible concentration of contaminants. 

Sampling during February 1986 (a dry period) fulfilled the objective. 

4.2.2 SAMPLING PROCEDURES 

Surface water samples were collected from midstream in laboratory cleaned 

sample jars in a depth integrated fashion, providing representative 

samples. After the water samples were collected, sediment samples were 
obtained with a shovel. The sediment was tranferred from the shovel to 

sample jars with a clean stainless steel trowel. Water quality 

measurements were then taken at this time. All equipment was 

decontaminated before sampling at the next site. For quality assurance 

compliance two duplicate water samples and one field rinsate blank were 

collected and analyzed along with the other eight samples. The field 

rinsate blank was collected by pouring distilled water over the sediment 

sampling tool after it had been decontaminated. Results from the stream 

sampling are discussed in Section 6.0. 
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5.0 AQUIFER TESTS 

COM conducted field permeability tests on the four newly installed wells 
following groundwater sampling. As in the previous COM investigation, a 
field slug test was used, and hydraulic conductivity values were derived 
according to a method developed by Hvorslev (1951). These tests differed 
from the aquifer tests performed by COM in 1984 only in that a mechanical 
slug was introduced, rather than initially evacuating water from the 
casing, and water levels were recorded using an electronic measuring 
device rather than manually. A discussion of assumptions and methodology 
was presented in the Groundwater Quality Assessment Final Report (March 15, 

1984) • 

The slug consisted of a clean 5-foot section of 3-inch (O.D.) PVC casing 
filled with No. 2 blasting sand. Both ends were sealed tight. A pressure 
transducer was attached to the top of the slug so that it was able to begin 
recording water level variations at the instant the slug was introduced. 
All downhole equipment was de conned after each use. 

water levels were measured using a Druckr silicon strain gauge pressure 
transducer and an Omnidata Easy-Logger digital data logger. The pressure 
transducer receives the necessary excitation voltage of 10 volts DC from 
the logger unit. The transducer returns an analog signal ranging from 0 to 
100 millivolts, proportional to the fluid pressure. The data logger was 
programmed to measure this voltage and convert it to pressures or depth of 
sul:mergence at preset time intervals. The data were stored in binary form 

in a removable data pack consisting of several EPROM (erasable programmable 
read-only memory) chips. At the conclusion of the tests, the logger unit 

was returned to the office and connected to a desktop computer through an 
RS-232 interface, and, using commercially available communications 
software, the data were transferred to the microcomputer for processing and 
plotting. 
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Following are the results of the aquifer tests: 

C-7 
C-8 

C-9 

well No. 

C-10 (deep well) 

H~raulic conductivitf 
( t/day) ( crn,Isec 

6.2 

15.6 
2.0 

30.2 

2.2 (10-4) 

5.4 (10-4 ) 

7.0 (10-5) 
1.0 (10-3 ) 

As the shallow wells were completed in a fairly tight silty sand and the 
deep well in a clean sand, these values appear valid and reasonable. 
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6.0 ANALYTICAL RESULTS 

The samples were analyzed by NUS Laboratories in Houston, Texas. Specific 

parameters included in laboratory analysis of the groundwater samples 

obtained in February 1986 are shown in Table 6-1. Results from the ground­
water sampling are detailed in Table 6-2. Some parameters included in 
Table 6-1 were not detected in any of the samples, and, therefore, were 
omi tted from Table 6-2. Quality assurance analyses were run by the 
laboratory; the initial spike concentrations and spike recoveries for the 
volatile samples from the February 1986 round are shown in Table 6-3. Data 

from the April 1986 confirmation round are tabulated in Table 6-4. Results 

from the EPA sampling, in November 1985, are shown in Table 6-5 for 

comparison. 

Results from the surface water/sediment sampling are displayed in Table 
6-6. 
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TABLE 6-1 

LIST OF ANALYTICAL PARAMETERS 

Aluminum (Al) 
Barium (Ba) 
Chromium (Cr) 
Lead (Pb) 
Magnesium (Mg) 
Mercury (Hg) 
Strontium (Sr) 
Zinc (Zn) 
Bromide (Br) 
Chloride (Cl) 
Fluoride, Soluble (F) 
Nitrate (N) 
Sulfate, Turbidimetric (S04) 

VOLATILES-PP IN WATER 
Acrolein 
Acryloni trile 
Benzene 
Br01OOform 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Bromodichloromethane 
trans-1,3-Dichloropropene 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane 

VOLATILES (CONT.) 
cis-1,3-Dichloropropene 
Ethylbenzene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1, 1, 2, 2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
trans-1,2-Dichloroethane 
1,1,1-Trichloroethane 
1, 1, 2-Trichloroethane 
Trichloroethene 
Vinyl chloride 
dB-Toluene (Surrogate) 
Bromofluorobenzene (Surrogate) 
d4-1,2-Dichloroethane (Surrogate) 

SURROGATES/BN EXT. IN WATER 
dS-Nitrobenzene (Surrogate) 
2-Fluorobiphenyl (Surrogate) 
d-14-p-Terphenyl (Surrogate) 
Decafluorobiphenyl (Surrogate) 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Nitrobenzene 
Silica Gel Cleanup 
2,4,6-Trinitrotoluene 
Nitrotoluene 
Hydrocarbons (SM SOlA) 
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TABLE 6-2 
O J 3 m 

GROUNDWATER SAMPLING RESULTS ""PLING ROUND 
ACTIVE BURNING GROUNDS, lHAAP 

FIELD LABORATORY 

Sample Sample Conductivity pH Temp 
NO b 

Methyl ene 
location ID. No. (umhos) (S.V.) (0C) Ba Sr Fa Cl Br SD4 Pb Zn Mg Al Hg Cr Chloridec Benzene 3 

mg/l ug/l ug/l 

C-l lHA-DW-OWI-00l 2400 6.B IB.6 0.6 loB 0.3 BOO 5 <0.1 20 <0.05 0.01 64 0.2 <0.0002 <0.03 13 <10 
C-2 lHA-OW-OW2-ool 600 5.B IB.O 0.4 0.4 0.1 200 <2 0.1 <1 <0.05 0.04 9.B 0.1 <0.0002 <0.03 10 <10 
C_ 2d lHA-OW-OW13-001 0.4 0.4 0.1 IBO <2 0.1 <1 <0.05 0.03 9.B 0. 4 <0 . 0002 <0 . 03 13 <10 
C-3 lHA-OW-OW3-001 700 B.O 19.0 0.3 0.6 <0.1 210 <2 0.1 <l <0.05 0.02 8.8 0.2 <0 . 0002 <0.03 11 <10 
C-4 lHA-OW-OW4-001 330 1.2 22.0 <0.2 0.2 <0.1 29 <2 <0.1 <l <0.05 0.07 3.9 0.2 <0 . 0002 <0.03 17 <10 
C-5 lHA-OW-OW5-001 250 7.7 22.0 <0.2 0.6 0.2 52 <2 <0.1 B <0.05 0.01 3.0 0.7 <0.0002 <0.03 11 <10 
C-6 lHA-OW-OW6-001 1750 18.5 1.4 1.0 0.1 600 2 0.1 <1 <0.05 0.07 24 2.2 <0.0002 <0.03 14 <10 
C-1 lHA-OW-OW7-001 580 6.1 22.0 <0.2 0.4 0.3 100 <2 0.5 30 <0.05 <0.01 11 0.4 <0 . 0')02 <0.03 16 <10 
C-8 lHA-OW-OWB-OOI 4200 6.9 17.0 3.3 3.2 O.B 1600 8 <0.1 1 <0.05 <0.01 96 4.6 <0 .0002 <0.03 14 ~ )O 
C-8d lHA-OW-OWI4-001 3.2 3.0 0.1 1600 B <0.1 2 <0.05 0.02 100 4.1 <0.0002 <0.03 11 -4(. 

C-9 lHA-OW-OW9-001 10200 6.1 20.0 0.6 12.0 0.5 3800 15 0.1 120 <0.05 0.23 400 11 <0.0002 <0 . 03 16 .4.lT 
C-I0 lHA-OW-OWIO-OOI 1080 9.3 21.5 <0.2 0.8 0.2 210 <2 <0.1 4 <0.05 0.08 3.8 0.3 <0.0002 <0.03 16 <10 
126 lHA-OW-DWll-OOI 520 6.4 22.0 1.4 2.5 0.2 2000 11 0.1 <I <0.05 0.10 180 9. 1 0.0002 <0.03 15 <10 
130 lHA-OW-OWI2-001 4600 6.8 20.0 <0.2 1.0 0.7 1600 8 <0.1 150 <0.05 0.04 3B 5.6 <0.0002 <0.03 15 <10 
e lHA-OW-OWI5-001 <0.2 <0.1 <0.1 <I <2 <0.1 <l <0.05 <0.01 <0.1 <0.1 <0.0002 <0.03 rji) <10 
e lHA-OW-OWI6-001 <0.2 <0.1 <0.1 <1 <2 <0.1 <1 <0.05 0.03 <0.1 <0 . 1 <0 .0002 <0.03 <10 

I Fluoride, Soluble (F) 
~ Ana lyzed as Nitrogen 
i These values are insignificant. Introduction during laboratory analytical procedures is likely. 

Duplicate of previous sample 
! Fjeld blank 
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Sample 
10. No. 

IJiA-a-l-Gll-OOl 
IJiA~-OOl 
IJiA-Gl-Gll 3-00 1 
IJiA--{M--{M3-001 
IJiA-Gl-Gl4-001 
IJiA-Gl-GlS-OOl 
IJiA-Gl-Gl6-001 
IJiA-Gl-Gl7-001 
IJiA-Gl-Gl8-001 
IJiA-a-l-Gll4-00 1 
IJiA-Gl-Gl9-001 
IJiA-Gl-Gll 0-001 
IJiA-Gl-Gll1-001 
IJiA-Gl~ , 
IJiA-Gl-Gll 5-001 
IJiA-Gl-Gll6-00 1 

TABLE 6-3 
~ITY ASSURANCE SAMPLES 

VOIATILE 5URRCXi1\TE RECOVERIES 
FEBRUARY 1986 SAMPLING 
(all values in ug/L) 

d8-Toluene Bromofluro-
Concentration Recovery Concentration Recovery 

100 98 100 120 
100 110 100 110 
100 100 100 110 
100 110 100 88 
100 110 100 81 
100 100 100 70 
100 96 100 110 
100 97 100 74 
100 96 100 100 
100 92 100 100 
100 100 100 77 
100 100 100 80 
100 97 100 100 
100 99 100 120 
100 92 100 81 
100 94 100 130 

d4-1, 2-oi 
Chloroethene 

Concentration Recovery 

100 97 
100 120 
100 140 
100 100 
100 120 
100 110 
100 120 
100 120 
100 120 
100 130 
100 120 
100 120 
100 120 
100 120 
100 100 
100 98 
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well No. Sample No. 

C-2 UIMI>-<'.M-C2-002 

C-3 IJiAAD-.a'H:3-002 

C-9 UIMI>-<'.M-C9-002 

C-10 IJiAAD-.a'H:10-002 

C-10 UIMI>-<'.M-DUP-002 

126 UIMI>-<'.M-C11-002 

Field Blank 

TABLE 6-4 

GRa.Jr.DlATER SAMPLING RESULTS 
APRIL - 1986 

Chloride Methylene Chloride 
(mg/L) (ug/L) 

180 12 

170 13 

4500 14 

270 13 

260 12 

1800 11 

NA 13 

Trichloroethene 
(ug/L) 

<5 

<5 

<5 

<5 

<5 

<5 

<5 
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FIELD FIELD/LAB 
Sample Sample Temp. PH 

Location IO No. "c (S.U) SO .. 

C-l -04 23 6.1/ 16.4 

C-4 -03 21 6.1/1.S3 1.0 

C-S -02 22 9.6/10 <1 

From EPA report, MGroundwater Monitoring Evaluation, 

TABLE 6-S 

EPA GROUNDWATER SAMPLING RESULTS 
NOVEMBER 1985 

LAB 
81s[2 ethyl hexyl) 

F Cl N0't Ba Pb Zn Mn Hg TOC Phenols TOX phthalate 
mg/L ugfl 

0.248 662.1 O.OSI S48 <30 <20 140 <0.2 21.6 <S <1 4 

<0.09 12.3 0.021 131 <30 63 418 <0.2 22.8 <S <1 4 

0.294 S3.4 0.062 138 <30 31 100 <0.2 IS.2 <S <1 NO 

Longhorn ArfflY Ammunition Plant (LHAAP), Marshall, Tx." dated January 13, 1986 

Methylene 
Chloride 

ND 

NO 

NO 
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TABLE 6-6 
SURFACE WATER/SEDIMENT SAMPLIM:; RESULTS - LHMP 
FEBRUARY 1986 

SAMPLE SAMPLE romucrIVITY 
LOCATICN I.D. 00. (umhos/cmJ 

HB-Ol LHA-5W-SWOI-00l 195 
HB-Ol LHA-So-SDOI-00l 
HB-02 LHA-SW-SW02-001 190 
HB-02 LHA-SO-SD02-001 
HB-03 LHA-SW-SW03-001 205 
HB-03 LHA-SO-SD03-001 
HB-03a LHA-5W-SW09-001 
HB-04 LHA-5W-SW04-001 200 
HB-04 LHA-So-SD04-001 

S8-01 LHA-SW-SW05-001 105 
S8-01 LHA-SO-SD05-001 
S8-02 LHA-SW-SW06-001 450 
S8-02 LHA-So-SD06-001 
S8-03 LHA-5W-SW07-001 40 
S8-03 LHA-So-SD07-001 

FIELD 
TEMP. pH 
(GC) (s.u.) 

19 6.8 

18 6.7 

19 6.4 

19 6.4 

20 7.2 

14 6.8 

18 5.9 

S8-04 LHA-SW-SW08-001 meters malfunctioning 
S8-04 LHA-SO-SD08-001 

SB-04a LHA-SW-SWlO-OOl 
field blankb LHA-SW-SWlI-OOl 

a - duplicate sample for QA 
b - field blank on shovel used for sediment sample collection 

LAB 
--sa 
(ppm) COMMENTS 

<0.2 Good flow. 
80 

<0.2 Moderate flow. 
140 
<0.2 Slight flow. 
240 
<0.2 
<0.2 Moderate to considerable lrl-
280 descent sheen on water surface, 

treated wood fence nearby, 
minnows/tadpoles abundant, 
flow unnoticeable. 

<0.2 Good flow. 
30 

<0.2 Moderate flow. 
60 

<0.2 Slight iridescent sheen on 
280 water surface, good flow. 
<0.2 Very slight flow, moderate 
200 iridescent sheen on water 

surface. 
<0.2 
<0.2 
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7.0 CONCLUSIONS 

7.1 GROUNIMATER 

Analytical results from the February 1986 round of groundwater sampling 
(Table 6-2) suggest that although the basic chemistry of the groundwater is 
the same as in 1984 -- July and September 1984 sampling rounds (Tables 2-1 
and 2-2) -- for the most part, organic contaminants can no longer be 
detected. The levels of methylene chloride found are those normally found 
in any sample analyzed in a laboratory and probably should be disregarded; 

no trichloroethlene was found. The 24 ppb benzene found in a duplicate of 
the sample from Well C-8, (although the level of benzene is above accepted 

criteria for human health) is probably also extraneous contamination and 
therefore can be ignored. Low levels of non priority pollutants were also 
found. 

With respect to inorganic quality parameters, only barium exceeds primary 
drinking water standards (1 ppn)., in three of -the twelve wells sampled; 

Well 126 had the highest concentration of barium at 7.4 ppm; Well C-8 

contained 3.2/3.3 PIX1l barium; Well C-6 contained only 1.4 ppm. Of the 
other inorganic parameters, chloride exceeds the secondary drinking water 
guidelines in six of the twelve wells sampled. Well C-9 has the highest 
chloride concentration at 3800 ppm; Wells C-8 and 130 had the next highest 
concentrations at 1600 ppm; Wells C-1 and C-6 had lower concentrations at 
800 ppn and 600 ppm, respectively. 

Because of the unexpected finding of virtually no organic contamination in 

the groundwater, and in the absence of any discernable sampling or 

laboratory error, a second round of sampling was performed in April 1986 on 
selected wells. Wells C-2, C-3, C-9, C-10, and 126 were resampled and 
analyzed for methylene chloride, trichloroethlene, and chloride. Methylene 

chloride and trichloroethlene were the most common organic contaminants 
found in the 1984 sampling and typically occurred at higher concentrations 

than other organic contaminants; chloride, a conservative substance, is an 

indicator of basic water quality. 
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The chloride concentrations found in the wells were within the normally 
accepted variance found in samples from the same source. Again, the 
concentration of methylene chloride was at the level that would normally be 
introduced in the analytical laboratory; the concentration of trichloro­
ethlene was below detection limi ts • In addi tion COM's lab found no 
volatile organics in the sample split sent there from Well C-10. These 
analyses confirmed that the groundwater, at the times and in the wells 
sampled, was essentially free of organic contamination. 

In November 1985, the u.s. Environmental Protection Agency (EPA) al so 
sampled selected wells on the Longhorn faci l ity. Wel l s C-1, C-4, and C-S 
were included in the eight wells sampled by EPA. The concentrations of 
corresponding inorganic parameters were essentially the same as found by 
COM in September 1984 and in February 1986 . EPA also found no methylene 
chloride or trichloroethene. The only organic priority pollutant found was 
4 ppb of bis(2 ethylhexyl)phthalate in Wells C-1 and C-4. EPA also found 
relatively low concentrations of unidentifiable, but non priority pollutant 
organic constituents. 

The precise reasons why organic contamination in groundwater in the 
vicinity of the UEP is no longer discernable are not entirely clear. The 
apparent absence of organics appears to be related to one or a combination 
of factors involving directions of groundwater flow and/or biologic 

degradation. That the sources of contamination on the facility have all 
been closed, reclaimed, or evaporated seems unreasonable. The UEP has 
indeed been closed, but could not have been the sole source of contamina­
tion at the facility, even in the vicinity of the UEP. Seasonal or other 
temporal changes in the hydraulic flow regime are possible, but such 
changes, by themselves, would not seem capable of accounting for all the 
water quality changes seen, especially considering the relatively low 
velocity with which the groundwater moves through the aquifer. The 
available well data are not so dense that the groundwater flow regime can 
be tightly defined, and the nature of the Wilcox aquifers is such that 
seasonal or temporal changes in the local flow directi on are probable , but 
radical changes i n the flow f i el d shoul d not be expected wi thout outside 
i nfluences . Indeed , the water l evel data obtai ned in February 1986 are 
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consistent with the earlier interpretation of the piezometric surface, with 
the exception that it appears recharge is enhanced in the Ground Signal 
Test Area for the same reasons it is enhanced in the Active Burning 
Grounds -- lack of deep rooted vegetation reduces the losses from the flow 
system. 

In that the basic groundwater quality is the same in 1986 as it was in 
1984, there has been no influx of new water to the area. Natural biologic 
degradation is undoubtedly occurring, however, and possibly accounts for 
all or much of the loss of organics from the groundwater. Recent 
discoveries by EPA in Michigan and other places confirms that biologic 
degradation can significantly reduce the concentrations of organic 
pollutants in groundwater. The level of organic contamination found in 

groundwater is a function of the dynamic equilibrium between the influx of 

contaminants and biologic activity. Other factors influencing the rates of 
biologic degradation are the permeability of the aquifer, the level of 
dissolved oxygen in the groundwater, the availability of nutrients, and 
temperature. Whether biologic decomposition of the contaminants in the 
groundwater is sufficient to totally remove (apparently) all traces of what 
once were high levels of organic contamination in the groundwater is 
unknown at thi s time. 

Future work at LHAAP should take into account the potential for biologic 
decomposition of organic pollutants. Analyses for standard quality 
indicators likely will be insufficient to arrive at valid conclusions. 
Placement of wells should be influenced by the need to detect contaminant 
source areas and to better define the hydrologic flow system. For example, 
same wells should be placed in the clay and silt horizons where lack of 
flushing may preserve the contaminants. Perhaps more important, analyses of 
the aquifer matrix should be included to gain a better understanding of the 

interaction between the matrix and the groundwater. The investigation will 
undoubtedly require some flexibility in the field program and should use a 
phased approach. 
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7.2 SURFACE WATER AND STREAM SEDIMENTS 

Barium was not detected in any of the stream water samples taken in 
February 1986. Barium concentrations in the sediment ranged from 30 ppm to 
280 ppm and, in general, barium concentrations increased downstream in both 
Harrison Bayou and Saunders Branch. The only exception is that the barium 
concentration in sediment at the most downstream station on Saunders Branch 
(58-04) decreased slightly from the concentration at the next station 
upstream (58-03). These concentrations are in the same range as found by 
Environmental Protection Systems (EPS) in their earlier stream water and 

bottom sediment sampling and analyses for USATHAMA (concentrations of 
barium in sediments were erroneously reported in CDM's final Groundwater 
Quality Assessment as ug/L, or ppb and should have been reported as ug/g or 

PIE) • 

That Harrison Bayou and Saunders Branch receive groundwater discharges is 
clear. Any l?arium being transported by the groundwater is being 
effectively removed by the sorption onto soil particles, however, before 

the base flow discharge is received by the streams. Thus, groundwater 
discharge is probably not contributing barium to the stream waters nor to 
Caddo Lake. 

Rather the barium found in the surface sediment most likely enters the 
stream sorbed to soil particles moved by surface water runoff. Sorption 
would be greater on the smaller (clay) soil particles carried further 

downstream during a runoff event. ponding and backwater effects in the 

downstream reaches of Harrison Bayou and Saunders Branch near Caddo Lake 

would facilitate settlement of the fine soil particles concentrating the 
barium there. Sorption is apparently sufficiently strong that the barium 
is not readily dissolved in the stream water, at least in amounts that 
would cause concern. 
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APPENDIX 

URM Monitor Well Installation Diagrams, 

COM Well Construction Summaries and 

COM Borehole Log Records 
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Monitor Well Installation 

Client: Camp presser & McKee Job No.: J85-874 Da Ie Drilled: 2/1/86 Well No.: ~C:.;:.-:..7 __ 

Site: LHAAP 

Total Depth: 16 fee! 

Elevation: 
GL ___ _ 

Casing Size & Type: 4-inch Schedule 40 FlUSh-joint 
Threaded PVC 

Top of PVC Casing ____ _ 

Screen Size: .010 PHS 
Comments: ______________________________________________________________________________ __ 

&: 
Q. 
<II 
C 

Sample Description 

SANDY CLAY. 10-20S very fine sand. stiff. moist. tan and red 
mottled. roots. iron nodules . 

un1fona flne. conpact. wet. lron stalns. 3-5S silt . 

stiff. wet. ·gray • .attled with iron stains. 

SILTY SAND. 20-30S silt. very fine. satura • tan and red. 

SILTY SAND. 60-70S f1ne sand. coapact. wet. red and gray 
11111 na ted. 

SILT. moderate plasticity. stiff • .aist. tan and red .attled. 
--10-20S very flne sand. 

Underground Resource Management. Inc. 
AUIUn. Te •• 1 

Completion Data 

Material 
Description 
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Monitor Well Installation 

Client: Camp. Dresser & McKee 

Site: Karnack. Texas 

Job No. : J85-SZ4 Da te Drilled: 21'6 /86 Well No.: _C=..-..=8,--_ 

Elevation: 
GL ____ _ Top of PVC Caslno ____ _ 

Total Depth: 3D feet 

Comments: 

Casing Size & Type: 4-inch flush -,Joint Thrpaded Pyc Screen Slze: __ ~Ql~Q~ ___ _ 

o 

5 

10 

15 

'0 
J:J 
e 
>­en 

CH 

Sample Description 

SANOY SILT, l ow to moderate plastl cl ty. very stl ff. mo i st. red 
and gray mott led. 5 to lOS very flne sand ln pockets . Iron 
nodu les (1 to 2 CII I. 

fb!!. high plastlclty. hard. red and gray mottled , black 
.tneral deposltlon ln root pathways . 

SILTY CLAY, ~erate plasticlty. very stlff. 101st. red and 
gray mottled, 20 to 30S slit. 

SILSY SANg. 70 to 80S very flne sand. coapact. saturated. 
reddl sn brown, .1nor gray pockets •. 

SILT. moderate plastlclty. stlff to very stiff, 101st . reddlsh 
brown and tin .attled. 

Underground Resource Management. Inc. 
Au.Un. Tex,. 

Completion Data 

Material 
Description 
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Monitor Well Installation 

Client: Camp. Dresser & McKee Job No.: J85-874 Oa te Drilled : 1131/86 Well No.: ...I&,;C-"",,9 __ 

Site: Karnork Texas Elevation: 
GL ____ _ Top of PVC Casing ____ _ 

Total Depth: 41.5 feet Casing Size & Type: 4-1nch Flush-joint Threaded PVC Screen Size: .010 Ml11s1ot 
Comments: ______________________________________________________________________________ __ 

&:. -c. 
CD 
o 

o 

5 

10 

(5 
.lJ 
e 
>­
en 

HL 

HL 

Sample Description 

SANDY SILT, l ow plasti city, hard, dry, orange and tan mottled, 
sand in pockets and partings, roots, black mineral deposition 
in root pathways. 

SANDY SILT. similar to above, 

HL SANDY SILT, ' similar to above, minor very flne sand. 

HL SANDY SILT, silllilar to above. 

SILTY SAND, 70 to 80S fine to very fine sand, slightly moist, 
white, some lron stains, some black lIIineral dendrites. 

SILTY SAND, silllilar to above, moist/wet, less iron staining 
SH than above, silt diss~inated and in plrtings; 

HL 

SILTY SAND, silllilar to above. Sind is very fine to silt, (low 
peMlleabili ty). 

CLAYEY SILT. low plasticity, hard, slightly moist, gray with 
red laminations and partings. 

SILTY CLAY, low plastiCity, stiff, dry, red, slIt ln clean 
gray partings. 

Underground Resource Management, Inc. 
AUIUn, Tell.1 

o 

Completion Data 

Material 
Description 

00116452



( 

Page I of 2 
Monitor Well Installation 

Client: Camp. Dresser I McKee 

Sito: LHAAP 

Job No.: J85-874 

Elevation: 

Dale Drlllod: 2128-2/29/86 Well No.: C-IOB 
GL ___ _ Top of PVC Casing ____ _ 

Tolnl Deplh: 81 feet Casing Size & Type: 8-inch Schedule 40 BE Surface Screen Size: ,010 MllJslot 
Casing. 4-1nch Flush-joint Threaded 

Conunenls: ____________________________ ~S~c~he~d~u~le~4~0~P~V~C~L~0~n~~s~~~! i~n9~' __________________________ ___ 

= '0 
C. .0 
III E 
0 >-

II) 

o - CH 

-

5-
- ML 
-
--

>-= c. 
IV 
"-
!!! 
iii 
!: 
II) 

Sample Description 

SI~TY CLAY, 10 to ISS silt. h~gh plast1c1ty. stiff. moist. red 
andtiillllOttled. roots . 

SILT, low plasticity. hard. dry. gray and red nottled: root 
mottles. some black .ineral deposition along root pathways. 
iron staining. 

Completion Dala 

5-

Material 
Description 

.... ~.: ~ .. 
~4'" 
: :. 

: .' i-a!-,,- .. 
S-inch .a. :"" 
Surface ': ::­
Casing -~;~ .. ". ". " . .... ". 

12 i h '·':·, - nc " 
- Hole _;': :' 

Cap 

",- Ellv •• Top 
of Cuing 

rconcrete 
Pad 

"" .. " 
: .. ":" =-. ..... .. 
"" .... " , .. . ,," """,, .. " .... 

10-
-_ML i~h~~~~~~~~~=r1r=ln=1- ,' .. ,' SILTY SAND 70 to 80S very fine sand loose; 'dry white, ,:- ': ,-

SILl. li.ilar to aDOve, ' - '.::: 

.". .." .... .. .... ...... .. " .. _. "",,a 

-Ml 

15--
-
-
-

211 
-
-
- SM -

2!r 
-
-

- -
-

30-
--
-, -

3S- SM 
--
-
-

40-
- SM 
-
-

Cl ~ -
45- ' ~ 

- ~ 
ML -

_5n. 

SANDY SILT. low plasticity. hard. griy and red mottled •• inor - .:: :.: 
dendrites. 5 to IDS very fine Sind. sand in partings, - .. ' " 

SILTY SAND, 70 to 80J fine to very fine sand. aoist. whit, 
trace iron stain, 

SILTY SAND. 80 to 90S fine to very fi~i sand. cgapact. aoist/ 
wet; red (oxidized), 

SILTl SAND. si.ilar to above, Iron stringers approach bedding, 

CLAY. low plasticity. very stiff. moist. ,gray green. la.inated 
--wTth silt partings. soat silt , 

SILT . low plasticity. hard. slightly ~ist. dark brown/black. 
--sIlt partings •• inor clay partings, .inor silt partings. 

Underground Resource Management. Inc. 
AUltln. Tlx •• 

.. '. 
15 - " " .:: .:< 

-
-

20 -
-
--

25 -
-
--

30-
--
-

35 ---
40 -

-
-

45 -
~ 

--
50 -

.. ,.. .. - ,.,. . :,. -.. -
" :. -:. 
.Il •• . . ...... ,.: 
:: :.". 
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Page 2 of 2 
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EXECUTIVE SUMMARY 

The purpose of this five-year review is to 1) evaluate whether the selected Early Interim 
Remedial Action for the Burning Ground No. 3 (BG3) and the Unlined Evaporation Pond/ 
Rocket Motor Washout Facility (UEP) at Longhorn Army Ammunition Plant (LHAAP) have 
addressed the principal risk to human health and the environment by preventing or reducing 
further migration of contaminants (high concentrations of chlorinated solvents & heavy 
metals in the shallow groundwater) into deeper groundwater zones and possibly surface 
water bodies, and 2) also to evaluate whether the Early Interim Remedial Action for landfills 
(Sites 12 and 16)  has minimized long-term vertical infiltration of water through the landfills 
and minimized contaminant transport. 
 
BG3 designated as Site 18 and the UEP/Rocket Motor Washout Facility, designated as Site 
24, are located within a fenced area of 34.5 acres located in the southeastern quadrant of 
LHAAP.  The UEP was closed as a Resource Conservation Recovery Act (RCRA) interim 
status surface impoundment in 1985 by removing all wastewater and sludge and capping the 
impoundment.  Approximately 7850 cubic yards of solids and two million gallons of water 
were hauled offsite as hazardous waste to a permitted RCRA Treatment Storage Disposal 
Facility (TSDF). 
 
A Record Of Decision (ROD) was signed on May 12, 1995 for an Early Interim Remedial 
Action consisting of soil and groundwater treatment at the Burning Ground No. 3/UEP area.  
The Groundwater Treatment Plant (GWTP) was approved for operation in February 1997.  
Two temporary Low Temperature Thermal Desorption (LTTD) units began treating soil in 
February 1997. The Remedial Action Construction completion date was August 31, 1999.  In 
1998 perchlorate was discovered in the groundwater at LHAAP including Burning Ground 
No. 3, Landfill 16 and other sites at LHAAP.  A Fluidized Bed Reactor (FBR) for biological 
treatment of perchlorate became operational in February 2001 at the GWTP. 
 
The Old Landfill or Retail Sales, subsequently called Site 16, encompasses approximately 16 
acres in the south-central portion of LHAAP.   Waste disposal and treatment activities took 
place until sometime in the 1980's when the site became inactive.  A ROD was signed in 
September 1995 for an Early Interim Remedial Action to place a cap on the landfill.  Prior to 
being capped, Site 16 received 35,840 cubic yards of LTTD treated soil from the Site 18/24 
remedial action.  Eight extraction wells were added to Site 16 as a treatability study under an 
Accelerated Remedial Investigation/Feasibility Study (RI/FS) to reduce the flow of 
groundwater transporting contaminants into Harrison Bayou.  All water from the extraction 
wells is pumped to and treated at the Site 18/24 Groundwater Treatment Plant.  
 
Site 12, previously called the “Sanitary Landfill”, occupies seven acres just west of Site 16.  
Site 12 was used for disposal of non-hazardous industrial waste including cafeteria waste, 
non-hazardous chemical waste, oil/diesel soaked dirt, and asbestos until March 1994.  Site 12 
was included in the ROD for Site 16 and was signed in September 1995.  As with Site 16, the 
Early Interim Remedial Action for Site 12 consisted of capping the landfill. Site 12 received 
2000 cubic yards of treated soil from Burning Ground No. 3.  
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The Remedial Action Construction completion date was August 31, 1999 for both landfills.   

Site 18/24 
The Early Interim Remedial Action at Site 18/24 currently protects human health and the 
environment, because exposure pathways that could result in unacceptable risks are being 
controlled.  The Early Interim Remedial Action at Site 18/24 is serving its intended purpose 
of minimizing potential risks to the environment by reducing the migration of contaminated 
groundwater into deeper groundwater zones near the site.  Contamination in wells screened 
in the deeper or intermediate groundwater zones at the site have been stable or declining.  An 
assessment of the site found that the interim remedy was constructed in accordance with the 
requirements of the ROD for Sites 18/24.   The Early Interim Remedial Action to pump and 
treat groundwater is still in progress and must continue until a final remedy is implemented.  
As an Early Interim Remedial Action this was not intended to be the final remedy.   Although 
it is recognized that this in not the final remedy, concentrations have not decreased in the five 
years of operation.  Further study is needed to determine an appropriate final remedial action 
in the near future 
 
Site 16 
The Early Interim Remedial Action at Site 16 consisting of the landfill cap and the eight 
vertical extraction wells installed as a treatability study under the accelerated RI/FS currently 
is expected to protect human health and the environment because it is serving its intended 
purpose to reduce the potential for vertical infiltration of water through the landfill, and to 
minimize contaminant transport.  For the landfill cap to be effective in minimizing 
contaminant transport, the eight vertical extraction wells will continue to operate until a final 
remedy is addressed.  For the remedy to be protective in the long-term, further remedial 
actions need to take place as determined by the Feasibility Study.  As an early interim action 
this was not intended to be the final remedy.   
 
Groundwater is currently being removed from Site 16 with eight extraction wells.  The eight 
extraction wells were subsequently installed after the cap as part of the RI/FS.  They assist in 
removing contamination from the environment between a source at the landfill and Harrison 
Bayou.  Operation of the eight wells will continue until a final remedy is implemented.  The 
assessment of the site found the interim remedy was constructed in accordance with the 
requirements of the ROD for Sites 12 and 16.  The Feasibility Study (FS) for Site 16 is final. 
 
Site 12 
The Early Interim Remedial Action at Site 12 currently protects human health and the 
environment because it is serving its intended purpose to reduce the potential for vertical 
infiltration of water through the landfill and to minimize contaminant transport.  The 
assessment of the site found that the interim remedy was constructed in accordance with the 
requirements of the ROD for Sites 12 and 16.  
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Five-Year Review Summary Form (Burning Ground/ UEP Site 18/24) 
 

SITE IDENTIFICATION
 
Site Name (from WasteLAN): Longhorn Army Ammunition Plant 
 
EPA ID (from WasteLAN): TX6213820529 
 
Region: 6 

 
State: TX 

 
City/County: Karnack/Harrison 

 
SITE STATUS 

 
NPL Status:    Final    Deleted    Other (specify)   
 
Remediation Status (choose all that apply):    Under Construction    Operating  Complete 
 
Multiple OUs?    YES   NO 

 
Construction Completion Date: 2008 (anticipated)  

 
Has Site been put into reuse?    YES    NO 
 

REVIEW STATUS 
 
Lead Agency:    EPA    State    Tribe    Other Federal Agency  
 
Author Name: William R. Corrigan 
 
Author Title:  Project Manager 

 
Author Affiliation: Corps of Engineers 
Contractor 

 
Review Period:    09/01/2001 to   01/30/2002   
 
Date(s) of Site Inspection:    10/16/2001 through 10/18/2001   
 
Type of review:   Statutory 

  Policy  (   Post-SARA    Pre-SARA     NPL-Removal only 
    Non-NPL Remedial Action Site     NPL 

State/Tribe-lead 
    Regional Discretion) 

 
Review Number:    1 (first)    2 (second)    3 (third)    Other (specify)   
 
Triggering Action: 

  Actual RA On-Site Construction at OU # Burning Ground/ UEP Site 18/24 
  Actual RA Start at OU #       
  Construction Completion      Previous Five-Year Review Report 
  Other (specify)    

 
Triggering Action Date (from WasteLAN):     02/12/1997  
 
Due Date (Five Years After Triggering Action Date)    02/12/2002 

Longhorn AAP   
Five-Year Review Sites 18/24, 12 & 16 
August 2002 
Complete Environmental Service 

III 

00116474



Five-Year Review Summary Form (continued) 
Burning Ground/UEP Site 18/24 

Issues: 

1. Site 18/24 - The ROD states that 5,000 feet of Interceptor Collection Trenches (ICT) 
and eight vertical extraction wells will be used to collect shallow groundwater.  The 
ICT’s were constructed and are in use. However, there were no vertical extraction 
wells constructed or in use. 

2. Contracting groundwater plume due to pumping the ICT’s may allow reduction in 
number or frequency of groundwater wells sampled. 

3. Growth in fence line around the site. 
4. Fencing around site does not contain ICT’s. 
5. Lack of restricted access signs around the site. 
6. Roads in site have potholes. 
7. Slip flanges and bolts on pipe junctions at ICT wellheads deteriorating. 
8. High frequency of repair of electronic equipment following lightning storms indicates 

need for lightning arrestors/lightning rods to prevent damage to sensitive equipment. 
9. Metal precipitation process may not be required. 
10. Control wires at junction box are not protected. 
11. Release of approximately 50,000 gallons of untreated groundwater in January 2001 

(due to freezing temperatures). 
12. Contaminants in monitoring well C-06 may indicate an isolated source area of 

contamination. 
13. Contamination outside of ICT capture zone at northwest of site may require 

groundwater extraction. 
14. Monitoring wells 18WW08 and 18WW17 have high levels of perchlorate and are not 

in the scheduled sampling. 
15. Constituents regularly detected at site during routine groundwater monitoring not 

included in investigations. 

Recommendations and Follow-up Actions: 

1. Evaluate need for vertical extraction wells and install or obtain release from State and 
EPA. 

2. Review monitoring wells sampled for most efficient well locations to be sampled. 
3. Cut trees along fence line. 
4. Determine applicability for fencing around ICT’s to be addressed with final disposition 

of site in Final ROD issue. 
5. Place warning signs around site (Final ROD issue). 
6. Fill in potholes on roadway. 
7. Paint flanges and monitor for deterioration. 
8. Perform cost analysis for installing lightning protection. 
9. Review data and monitoring information from groundwater analysis and RI. 
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Five-Year Review Summary Form (continued) 
Burning Ground/UEP Site 18/24 

 
10. Protect wires at junctions. 
11. Review spill response procedure and freeze protection plan. 
12. Further investigation to determine if there is another source area or if the contamination 

was from Site 18/24. 
13. Further study to determine if groundwater needs to be removed and treated. 
14. Sample monitor wells 18WW08 and 18WW17 in the scheduled rounds for perchlorate. 
15. Review analysis of ICT’s and monitoring wells conducted by onsite GWTP contractor 

for COCs.  Include new COCs in subsequent investigations as necessary. 
 
Protectiveness Statement(s):  
The Early Interim Remedial Action at Site 18/24 currently protects human health and the 
environment, because exposure pathways that could result in unacceptable risks are being 
controlled.  The removal action and operation of the ICT’s are protective of the environment 
and human health by greatly reducing the chance of contaminants migrating to deeper 
groundwater zones and/or leaving the site. As long as the ICT’s remain in operation, this will 
remain true.  As an Early Interim Remedial Action measure this was not intended to be a final 
solution.   
 
Other Comments: 
The RI for the site was completed between April 1993 and October 1998.  The final RI report 
was published during April 2001.  Risk assessments for human health and the environment are 
being prepared for the site.  The FS for the site is scheduled to be complete in July 2002.  The 
final ROD for the site will be prepared following the completion of the RI/FS. 
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Five-Year Review Summary Form (Landfill 16 Site 16 & Landfill 12 Site 12) 
 

SITE IDENTIFICATION
 
Site Name (from WasteLAN): Longhorn Army Ammunition Plant 
 
EPA ID (from WasteLAN): TX6213820529 
 
Region: 6 

 
State: TX 

 
City/County: Karnack, Harrison 

 
SITE STATUS 

 
NPL Status:    Final    Deleted    Other (specify)   
 
Remediation Status (choose all that apply):    Under Construction    Operating  Complete 
 
Multiple OUs?    YES   NO 

 
Construction Completion Date: 2002 (anticipated)  

 
Has Site been put into reuse?    YES    NO 
 

REVIEW STATUS 
 
Lead Agency:    EPA    State    Tribe    Other Federal Agency    
 
Author Name: William R. Corrigan 
 
Author Title:  Project Manager 

 
Author Affiliation: Corps of Engineers 
Contractor 

 
Review Period:    09/01/2001 to   01/30/2002   
 
Date(s) of Site Inspection:    10/16/2001 through 10/17/2001   
 
Type of review:   Statutory 

  Policy  (   Post-SARA    Pre-SARA     NPL-Removal only 
    Non-NPL Remedial Action Site     NPL  

  Regional Discretion)State/Tribe-lead   
 
Review Number:    1 (first)    2 (second)    3 (third)    Other (specify)   
 
Triggering Action: 

  Actual RA On-Site Construction at OU # Landfill 16 – Old Landfill & Landfill  Sanitary – 
Site 12 

  Actual RA Start at OU #       
  Construction Completion      Previous Five-Year Review Report 
  Other (specify)    

 
Triggering Action Date (from WasteLAN):     10/25/1996  
 
Due Date (Five Years After Triggering Action Date)    10/25/2001 
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Five-Year Review Summary Form (continued) 
Landfill 16 Site 16 & 

Landfill 12 Site 12 
 

Issues:  

Site 12 
1. Groundwater monitoring (chemical sampling and water levels) not conducted 

regularly. 
2. Erosion on landfill near cap boundary. 
3. Need O&M Plan for site. 
4. Non-source soils not protected by cap. 

Site 16 
      1.   Groundwater monitoring (chemical sampling and water levels) not conducted  
             regularly. 

2. Need O&M Plan for Site. 
3. Evaluate the hydrogeologic effectiveness of the groundwater extraction system. 
4. Groundwater model in RI/FS should provide modeling of perchlorate and possibly 

other contaminants. 
5. Steel covers off of housing at extraction wells.  

Recommendations and Follow-up Actions: 

Site 12 
1. Conduct groundwater monitoring on a regular basis. 
2. Repair erosion near cap boundary. 
3. Write and implement an O&M Plan for Site. 
4. Investigate and determine if action is necessary and include in final ROD. 

Site 16 
1. Conduct groundwater monitoring on a regular basis. 
2. Write and implement an O&M Plan for Site. 
3. Perform study to determine effectiveness of extraction system. 
4. Perform study to determine impact of other contaminants on environment. 
5. Place covers on housing or replace with lightweight covers more easily moved. 
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Five-Year Review Summary Form (continued) 
Landfill 16 Site 16 & 

Landfill 12 Site 12 

Protectiveness Statement(s):  

Site 12 
The Early Interim Remedial Action at Site 12 currently protects human health and the 
environment because it is serving its intended purpose to reduce the potential for vertical 
infiltration of water through the landfill and to minimize contaminant transport.   The 
assessment of the site found that the interim remedy was constructed in accordance with the 
requirements of the ROD for Sites 12 & 16. 

As an Early Interim Remedial Action this was not intended to be final solution.  The cap does 
not prevent infiltration of surface water through non-source area soil that contains 
contaminants.   

Site 16 
The Early Interim Remedial Action at Site 16 consisting of the landfill cap and the eight 
vertical extraction wells installed as a treatability study under the accelerated RI/FS is 
expected to protect human health and the environment because it is serving its intended 
purpose to reduce the potential for vertical infiltration of water through the landfill, and to 
minimize contaminant transport.  For the landfill cap to continue to be effective in minimizing 
contaminant transport, the eight vertical extraction wells will continue to operate until a final 
remedy is addressed.  For the remedy to be protective in the long-term, further remedial 
actions need to take place as determined by the Feasibility Study.  As an Early Interim 
Remedial Action this was not intended to be final solution.   

Other Comments: 

Site 12 
Groundwater moving through source material could still be a source of contamination from 
Site 12.  The effectiveness of the cap needs to be further evaluated by monitoring seasonal 
variations in groundwater levels.   A RI/FS is being prepared for the Site and a final ROD will 
determine subsequent remedial action if necessary.  Risk assessments for human health and 
the environmental are being prepared for the site. 

Site 16 
The effectiveness of the cap and the extraction system needs to be evaluated.  The Baseline 
Risk Assessment for Human Health states, “Based on the results of the Site 16 baseline risk 
assessment, it appears that groundwater is the primary medium of concern at the site.” 
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Complete Environmental Service (CES) under contract with the U.S. Army Corps of 
Engineers (USACE) has conducted the first five-year review of the Early Interim 
Remedial Actions implemented at the Longhorn Army Ammunition Plant (LHAAP) in 
Karnack, Texas.  This report documents the results of the review, conducted from August 
2001 to January 2002.  

The purpose of this five-year review is to evaluate whether the selected Early Interim 
Remedial Actions for the Burning Ground No. 3/Unlined Evaporation Pond (Sites 18 and 
24) and two landfills (Sites 12 and 16) NPL sites have addressed the principal risk to 
human health and the environment.  The principle risk at Sites 18 and 24 is addressed by 
preventing or reducing further migration of contaminants (high concentrations of 
chlorinated solvents & heavy metals in the shallow groundwater) into deeper 
groundwater zones and possibly surface water bodies.  The principle risk at Sites 12 & 16 
is addressed by reducing long-term vertical infiltration of water through the landfills and 
to minimize contaminant transport.  Contained in this report are recommendations for 
addressing any deficiencies found during the review. 

This review is required by statute.  The statutory five-year review requirement was added 
to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) as part of the Superfund Amendments and Reauthorization Act of 1986.  The 
U.S. Army must implement five-year reviews consistent with CERCLA and the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP). 

CERCLA §121(c), as amended, states: 
If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the Site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with [104] or [106], the 
President shall take or require such action.  The President shall report to the Congress a 
list of facilities for which such review is required, the results of all such reviews, and any 
actions taken as a result of such reviews.  

The NCP, Part 300.430(f)(4)(ii) of Title 40 of the Code of Federal Regulations (CFR), 
states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action. 

This is the first five-year review for any of the sites at LHAAP.  The triggering date for 
this review was 25 October 1996, which was the date of Remedial Action (RA) onsite 
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construction for Site 12 & 16.  The RA construction start date for Sites 18/24 is 12 
February 1997.  Cleanup criteria have not been achieved and the remedy is still in 
progress.  Because hazardous substances, pollutants, or contaminants remain at the sites 
above levels that allow for unrestricted use and unlimited exposure, another five-year 
review is required. 

The following sites at LHAAP are still actively being investigated under the Installation 
Restoration Program (IRP) as active Defense Sites Environmental Restoration Tracking 
System (DSERTS) sites. 

Site No.  Description     Contaminants of Concern 

LHAAP 12  Sanitary Landfill    Explosives, metals, 
VOC’s, Chlorides 

LHAAP 16  Old Landfill Explosives, metals, 
VOC’s, Perchlorate 

LHAAP 18/24 Burning Ground 3 Explosives, metals, 
VOC’s , Perchlorate, 
chlorides 

LHAAP-17    No. 2 Flashing Area/Burning Ground  Explosives, VOC’s 

LHAAP-29  Former TNT Production Area   Explosives, VOC’s, 
                                                                                                            Perchlorate 
LHAAP-32  Former TNT Wastewater Treatment Plant Explosives, metals 

LHAAP-35 Process Wastewater Sumps-Various  Heavy metals, 
VOC’s, Perchlorate 

LHAAP-45 Magazine Area Pentachlorophenol, 
metals, Perchlorate 

LHAAP-50 Former Waste Disposal Facility  Heavy metals,  
         chlorinated  solvents  
LHAAP-60  Former Storage Building 411 and 714 Pesticides  

LHAAP-67  Above Ground Storage Tank   POC, Solvents  

Sites 12, 16, and 18/24 are included in this five-year review.  Sites 17, 27, 29, 32, 35, 45, 
50, 60, and 67 are currently in the Phase III RI/FS stage to address contaminants of 
concern. 
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Table:  2.0-1 Chronology of Site Events for Sites 18 & 24 
Event Date 

Burning Ground 3 (BG#) begins operation for disposal of PEP wastes. 1955 
Unlined Evaporation Pond (UEP) constructed for disposal of 
manufacturing plant wastewater. 

1963 

United States Army Environmental Hygiene Agency (USAEHA) Water 
Quality Special Study first identifies contamination at the UEP (Site 24) 
in BG3 (Site 18) 

August 2 -10, 
1976 

Land Disposal Study No. 38-26-0104-81, LHAAP.  USAEHA installs 
thirteen monitor wells and finds groundwater contamination at UEP (Site 
24) in Burning Ground No. 3 (Site 18) 

January 23 - 
February 8, 1980 

Environmental Protection Systems (EPS) installs nine monitor wells and 
samples twenty-two monitor wells 

1982 

Hazardous Waste Management Special Study No. 39-26-147-83, US 
Army Material Command Development and Readiness Command 
(DARCOM) Open Burning/Open Detonation Grounds Evaluation. 

September 1, 
1983 

Waste disposal terminated at UEP.  June 1, 1984 
Burning Ground 3/Washout Ponds & Former Unlined Evaporation Pond, 
Waste Removal and Capping of UEP under the Resource Conservation 
Recovery Act (RCRA).  Quarterly groundwater monitoring was initiated 
and has continued to the present on a semi-annual basis. 

1986 

EPS collects groundwater samples from three wells 1987 
Closure Report for UEP June 1, 1986 
Installation RCRA Facility Assessment reviewed all sites at LHAAP and 
assigns numbers to identify them. 

April 8, 1988 

Compliance groundwater monitoring wells installed by USACE at 
LHAAP 18 & 24 as a RCRA Facility Investigation. 

1989 

LHAAP Placed on National Priorities List (NPL) August 29, 1990 
LHAAP, Texas Water Commission, now Texas Natural Resource 
Conservation Commission (TNRCC), and EPA enter into a 
Comprehensive Environmental, Response, Compensation and Liability 
Act (CERCLA) Section 120 Agreement for remedial activities at 
LHAAP, referred to as the Federal Facility Agreement (FFA). 

December 30, 
1991 

RCRA  Part  B  Permit  signed.   As  a  result  of  the  RCRA  Facility  
Assessment, 57 potential Sites of concern were identified on LHAAP.  
Since that time, removal of the non- Defense Environmental Restoration 
Act (DERA) eligible Sites has resulted in the current DSERTS list of 47 
sites. 

February 7, 1992 

Interim Remedial Action Design Initiated for LHAAP 18 & 24. 1994 
Interim Risk Assessment for Burning Ground 3 and UEP Sites 18 & 24. January 18, 1994 
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Final ROD for Early Interim Remedial Action at BG3, Sites 18 & 24. May 12, 1995 
Phase II Field Investigation by Sverdrup installed eighteen additional 
monitoring wells and collected soil, sediment, groundwater, and surface 
water samples. 

1995 

Start of construction on ICT’s, GWTP, and associated systems for 
groundwater pump and treat. 

March 1995 

Final Work Plan for Phase III Interim Remedial Action at Burning 
Ground 3. 

January 3, 1996 

Remedial Action Construction start date. October 25, 1996 
GWTP approved for operation.  Approximately 5,000 linear feet of 
interception collection trench installed to control migration of 
contaminated groundwater. 

January 1997 

Start date for the excavation of 37,840 cubic yards of soil and treatment 
by low temperature thermal desorber unit.  

Feb. 12, 1997 

Proof of Performance Test Conducted for Soil Treatment Plant February 13-15, 
1997 

Proof of Performance Test Conducted at GWTP March 24, 1998 
Phase III Field Investigation by Sverdrup collected groundwater, 
sediment, and surface water samples 

1998 

Removal of burning cages at Burning Ground No. 3. 1998 
RCRA Closure of burning cages No. 4, 5, 7, & 8 as listed in the LHAAP 
RCRA permit.  

October 2, 1998 

RCRA Closure of burning cages No. 6 as listed in the LHAAP RCRA 
permit.  

October 2, 1998 

Perchlorate discovered in groundwater at Site 18. April 1999 
Remedial Action construction completion date. August 31, 1999 
RCRA Closure of 90-Day Container Storage Areas 41-X and 24-X.  
Listed as Notice of Registration numbers NOR013 and NOR014. 

August 21, 2000 

RCRA Closure of 90-Day Container Storage Area 43-X.  Listed as 
Notice of Registration number NOR015. 

November 21, 
2000 

RCRA Closure of 90-Day Container Storage Area 21-X.  Listed as 
Notice of Registration number NOR016. 

January 25, 2001 

Second Quarter Data Summary for Perchlorate Investigation. March 2001 
Fluidized Bed Reactor (FBR) for treatment of perchlorate in water goes 
online at GWTP. 

April 2001 

Final Remedial Investigation Report for Sites 18 & 24, LHAAP April 2001 
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Table:  2.0-2 Chronology of Site Events for Site 12 
Event Date 

First use of landfill 1963 
Land Disposal Study No. 38-26-0104-81, LHAAP.  USAEHA installs 
and samples four monitor wells at Active Landfill (Site 12). 

1980 

Environmental Protection Systems (EPS) installs two monitor wells and 
samples all six wells. 

1982 

Installation RCRA Facility Assessment reviewed all sites at LHAAP and 
assigns numbers to identify them. 

April 8, 1988 

LHAAP Placed on National Priorities List (NPL) August 29, 1990 
LHAAP, Texas Water Commission (now TNRCC), and EPA enter into a 
Comprehensive Environmental, Response, Compensation and Liability 
Act (CERCLA) Section 120 Agreement for remedial activities at 
LHAAP, referred to as the Federal Facility Agreement (FFA). 

December 30, 
1991 

Phase I Field Investigation by Sverdrup installed seven additional 
monitoring wells and collected soil, sediment, groundwater, and surface 
water samples. 

1993 

Use of landfill stopped by Thiokol, operator of LHAAP.  All trenches 
covered and compacted. 

March 1994 

Phase II Field Investigation by Sverdrup installed five additional 
monitoring wells and collected soil, sediment, groundwater, and surface 
water samples. 

1995 

Final Report-LHAAP Installation Restoration Program, Sites 12 And 16 
Interim Remedial Action Focused Feasibility Study, recommends cap 
design for Sites 12 and 16. 

March 1995 

Final ROD for Early Interim Remedial Action at Landfill Sites 12 & 16. September 1995 
Remedial Action Construction start date. October 25, 1996 
2,000 cubic yards of treated soil placed in landfill. 1997 
Early Interim Remedial Action Completed (Landfill Cap Construction 
Completed) 

October 1997 

Landfill Cap Long-term Maintenance started. 1998 
Phase III Field Investigation by Sverdrup installed seven monitoring 
wells and collected soil, sediment, groundwater, and surface water 
samples. 

1998 

Final Construction Completion Report, Interim Remedial Action, 
Landfills 12 and 16 Cap Construction, LHAAP 

December 1998 

Remedial Action Construction completion date. August 31, 1999 
Final Remedial Investigation Report for Site 12, LHAAP April 2001 
Second Quarter Data Summary for Perchlorate Investigation. March 2001 
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Table:  2.0-3 Chronology of Site Events for Site 16 
Event Date 

First use of landfill 1942 
U.S. Army Environmental Hygiene Agency (USAEHA) Air and Water Pollution 
Survey Investigates Old Landfill (Site 16)  Five monitoring wells installed. (BH 12-16) 

April 20, 1978 

Land Disposal Study No. 38-26-0104-81, LHAAP. USAEHA installs and samples three 
monitor wells at Old Landfill (Site 16). 

1980 

Environmental Protection Systems (EPS) installs one monitor well (MW-122) and 
samples collects groundwater and soil samples. 

1982 

EPS sampled groundwater, surface soil, and sampled twenty soil borings on the landfill. 1987 
Installation RCRA Facility Assessment reviewed all Sites at LHAAP and assigns 
numbers to identify them. 

April 8, 1988 

LHAAP Placed on National Priorities List (NPL). August 29, 1990 
LHAAP, Texas Water Commission (now TNRCC), and EPA enter into a CERCLA 
Section 120 Agreement for remedial activities at LHAAP, referred to as the Federal 
Facility Agreement (FFA). 

December 30, 1991 

Phase I Field Investigation by Sverdrup installed eleven monitor wells, seven soil 
borings, and collected groundwater, surface water, and sediment samples. 

1993 

Phase II Field Investigation by Sverdrup installed seven monitor wells, drilled ten soil 
borings, and collected twenty-one Geoprobe samples.  Groundwater, surface water, and 
sediment samples were also collected. 

1995 

USACE begins quarterly sampling of seep near toe of landfill. 1995 
Final Report-LHAAP Installation Restoration Program, Sites 12 And 16 Interim 
Remedial Action Focused Feasibility Study, recommends cap design for Sites 12 & 16. 

March 1995 

Final ROD for Early Interim Remedial Action at Landfill Sites 12 & 16. September 1995 
USACE conducts a post Phase II investigation collecting surface water and installing 
two extraction wells and twelve piezometers. 

August 1995 

Final Project Work Plans for Interim Remedial Action Landfill 12 & 16 Caps complete. June 10, 1996 
Two pilot extraction wells and twelve piezometers installed by Sverdrup as part of 
Groundwater Treatability Study. 

February 1996 

Remedial Action Construction start date. October 25, 1996 
Phase III investigation by Sverdrup to install eight piezometers and twenty monitoring 
wells.  Six extraction wells were installed under the Accelerated Remedial Investigation 
to contain contamination seeping from groundwater into Harrison Bayou. Water piped 
to GWTP.  Groundwater, soil, surface water, and sediment samples collected. 

June 1997 

35,840 cubic yards of treated soil from Site 18/24 RA placed in landfill. 1997 
Phase III investigation by Sverdrup continues to collect geoprobe samples and 
groundwater samples. 

1998 

USACE collects 10 SCAPS probe holes in landfill. 1998 
Early Interim Remedial Action Completed (Landfill Cap Construction Completed) October 1998 
Landfill Cap Long-term Maintenance begins. 1998 
Final Sampling and Data Results Report, Site 16 Phase III RI/FS and Groundwater 
Treatability Study, LHAAP. 

December 1998 

Final, Construction Completion Report, Interim Remedial Action, Landfills 12 and 16 
Cap Construction, LHAAP. 

December 1998 

Remedial Action Construction completion date. August 31, 1999 
Site 16 Landfill Draft Remedial Investigation Report  August 1999 
Second Quarter Data Summary for Perchlorate Investigation. March 2001 
Draft Final Feasibility Study for Site 16 December 2001 
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3.1 Physical Characteristics 
Longhorn Army Ammunition Plant (LHAAP) is located in the northeast corner of 
Harrison County, Texas, approximately 3.6 miles from the Louisiana border as shown in 
Figure 3.1-1.   Harrison County is located in the northeast corner of Texas.  Caddo Lake, 
Caddo Lake State Park, and the small town of Karnack border LHAAP.   

LHAAP is located approximately 30 miles west of Shreveport, Louisiana, with the 
nearest major city being Marshall, Texas, 15 miles to the southwest.  The installation has 
a total area of approximately 8,493 acres.  State Highways 43 and 134 access the 
installation. 

Figure:  3.1-1 Location of LHAAP in Texas 
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All four Sites considered in this five-year review are located in a remote area in the 
southeastern portion of LHAAP as indicated in Figure 3.1-2.  The Old Landfill (Site 16) 
encompasses approximately 16 acres in the south-central portion of LHAAP.  Harrison 
Bayou borders Site 16 along the east and southeast edge.  Along the southeastern edge of 
the landfill is the 100-year floodplain.   Burning Ground No. 3 (Sites 18 and 24) is east of 
Site 16 and on the east side of Harrison Bayou and a portion of this site is along the 100-
year flood plain.  Site 12 is west of the Old Landfill and on higher ground. Site 12 
encompasses approximately seven acres of grass and is surrounded by timber. 

3.2 Geology of LHAAP 
LHAAP, including Sites 18, 24, 12, & 16, is situated on an out crop of the Wilcox Group, 
which crops out over a large part of the eastern half of Harrison County.  The Wilcox 
consists mostly of fine- to medium-grained sands interbedded with a considerable amount 
of clay and seams of lignite.  The Wilcox Group is underlain conformably by the 
predominantly calcareous clay of the Midway Group.  Regional dip of the Wilcox is to 
the northwest into the East Texas Syncline, while the ground surface generally dips to the 
southeast. 

The Wilcox Group has been identified by the Texas Water Development Board as the 
basal unit of the Cypress aquifer, also known as the Carrizo-Wilcox aquifer.  The Cypress 
aquifer outcrops over most of Harrison County and is comprised of, in ascending order, 
the Wilcox Group, the Carrizo Sand, the Reklaw Formation, and the Queen City Sand.  
All units are believed to be hydraulically connected.  All of these units dip to the 
northwest into the East Texas Syncline. 

The availability of groundwater in Harrison County is largely dependant on the 
hydrologic characteristics of the units comprising the Cypress aquifer.  The Wilcox 
Group, outcropping in the area of LHAAP yields small (less than 50 gallons per minute) 
(gpm) to moderate (50-500 gpm) quantities of fresh water to wells throughout the county.  
As a basal unit of the Cypress aquifer, the Wilcox is also considered as the base of fresh 
water in the area.  The Midway Group, which does not yield usable quantities of water, 
tends to serve as a relatively impermeable basement of the overlying water-bearing 
Wilcox.  The top of the Midway Group has been encountered 75 to 190 feet below the 
ground surface under Burning Ground No. 3 (Sites 18 and 24).  It is 141 feet below 
ground surface at Landfill 12 (Site 12).   It is 225 to 307 feet below ground surface at the 
Old Landfill (Site 16). 

LHAAP Site 12 landfill is located on the outcrop of the Wilcox.  Sites 16 landfill and 18 
& 24 are along Harrison Bayou, which has recent alluvium in its floodplain.  The 100-
year floodplain elevation of 180 feet mean sea level (msl) marks the contact between the 
Wilcox and recent alluvium on the surface.  Borings drilled at all three Sites have shown 
that correlation is difficult due to the lateral and vertical heterogeneity of the materials 
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comprising the Wilcox Group.  Subsurface data from soil borings and monitor wells 
drilled and constructed as part of past investigations show very few strata to be 
continuous across the Sites.  

Groundwater at all three Sites generally occurs under unconfined conditions and the 
elevation fluctuates with seasonal variations in rainfall.  The groundwater is encountered 
at depths of 20-25 feet beneath the surface at LHAAP 12 landfill and flows to the east 
and northeast.  The groundwater is encountered at depths of 5-10 feet beneath the surface 
of the LHAAP 16 landfill and flows generally to the east and southeast.  The groundwater 
is encountered at depths of 5 to 20 feet beneath the surface of the LHAAP 18 & 24 
burning ground and flows generally to the northeast.   Maps showing typical groundwater 
elevations for the Sites are in Appendix F (Site 12) and Appendix G (Site 16). 

3.3 Land and Resource Use 
Before LHAAP was constructed in 1940, the area was rural farms and forests. For the 
past 60 years the land surrounding the Sites has been part of the plant. The Landfills 
(Sites 12 and 16) and the Burning Ground No. 3 are no longer in use by LHAAP.  
Ammunition plants have maintained buffer areas for safety in case of explosions.   Much 
of LHAAP is forest and the disposal sites are located within the plant. The nearest 
boundary of LHAAP to any of the sites is 3000 feet east of Burning Ground No. 3 (Site 
18).  Future use of the land is going to be limited.  Clean areas may be turned over to the 
U. S. Fish and Wildlife Service for use as a wildlife refuge.  The U.S. Army will hold 
contaminated areas as long as necessary.  Caddo Lake and its tributaries are considered 
sensitive environmental areas.  Harrison Bayou, which runs between Sites 16, and 18/24, 
is a tributary to Caddo Lake.  Caddo Lake is a water supply for several nearby 
communities. 

3.4 History of contamination  

3.4.1 Burning Ground No. 3 LHAAP Site 18/24 
Burning Ground No. 3 was in operation from 1955 to 1997 and historical waste 
management units included open burn pits, an Unlined Evaporation Pond (UEP), 
stockpiles of solvent-soaked sawdust, and suspected waste burial pits.  The UEP was 
constructed at the burning ground in 1963 as a holding pond to store flammable, volatile, 
and pyrotechnic wastes resulting from the washout of rocket motor casings.  In 1973, the 
pond also began receiving wash water containing solvent residues and solids collected 
from operations involving pyrotechnic material preparation and mixing commonly 
containing the metallic cations aluminum, arsenic, barium, cadmium, chromium, iron, 
lead, magnesium, sodium, strontium, and zinc; nonmetallic anions including nitrite, 
nitrate, perchlorate, and phosphate, and; various organic solvents such as acetone, 1,1,1-
trichloroethane, trichloroethene, ethyl alcohol, methyl ethyl ketone, methylene chloride, 
and toluene.  An Air Curtain Destructor (ACD) was built in 1979 for the purpose of 
disposing of explosive-contaminated wastes by burning. 
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Use of burn pits and trenches was reportedly discontinued in 1984 and subsequent 
burning took place in aboveground pans or burning cages.   A RCRA Interim Status 
Hazardous Waste Permit for the thermal treatment of Pyrotechnics, Explosives, and 
Propellant (PEP) wastes at Burning Ground No. 3 was issued to LHAAP on 7 February 
1992. 

In 1976 the U.S. Army Environmental Hygiene Agency (USAEHA) first identified a 
suspected release of contaminants from the site.  The use of the UEP was discontinued in 
1984 when it was discovered that the pond was contaminating groundwater beneath the 
Site.  The UEP was closed as a RCRA interim status surface impoundment in 1986 by 
removing all wastewater and sludge and capping the impoundment.  Use of the burning 
ground was discontinued in 1997.  Final closure of the burning cages was completed in 
1999. 

3.4.2 LHAAP Site 12 
Landfill 12, previously called the “Sanitary Landfill”, was used for disposal of non-
hazardous industrial waste including cafeteria waste, non-hazardous chemical waste, 
oil/diesel soaked dirt, transite siding, and asbestos.  The landfill was used intermittently 
since 1963.  Continuous use of the landfill began in approximately 1978.  As early as 
1980 an USAEHA Land disposal study recommended changes in disposal practices due 
to leachate escaping from the landfill.  The last used portion of the landfill was closed in 
March 1994.  

3.4.3 LHAAP Site 16 
The Old Landfill (Site 16) was originally used from 1942 to 1944 for the disposal of TNT 
red water ash.  The central section of the site was reportedly used as an all-purpose 
junkyard for disposal of such materials as substandard TNT, barrels of chemicals, oil, 
paint, scrap iron, and wood.  In the mid to late 1950's, rocket motor casings were 
reportedly burned and possibly buried at the site.  Burn pits, waste storage, and landfill 
operations continued as waste disposal and treatment activities until sometime in the 
1980's.  As early as 1980 an USAEHA Land disposal study recommended changes in 
disposal practices due to leachate escaping from the landfill.  Leachate escaping from 
Landfill 16 is of particular interest due to the proximity of the landfill to Harrison Bayou, 
a surface water stream that feeds Caddo Lake.  

3.5 Initial response (removal) 

3.5.1 LHAAP Site 18/24 
Industrial wastes ceased going to the UEP in June of 1984.  The UEP was closed in 1986 
under RCRA.  Approximately two million gallons of water were pumped out of the UEP 
and disposed offsite at a RCRA permitted hazardous waste injection well.  
Approximately 7,850 cubic yards of sludge were removed, mixed with concrete for 
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stabilization and disposed at a RCRA permitted hazardous waste landfill offsite.  The 
pond was backfilled with clean fill and capped. 

In 1990 LHAAP was placed on the NPL as a “fence to fence” Site, and in 1991 the U.S. 
Army, EPA, and State Regulatory Agency, then known as the Texas Water Commission 
entered into a Federal Facility Agreement (FFA).  The Burning Ground and UEP were 
included in the FFA as solid waste management units. 

Due to the proximity of Site 18/24 to Harrison Bayou and high concentrations of 
chlorinated solvents, further action to control the spread of contamination was required.  
A ROD was subsequently finalized in 1995 to remove and thermally treat source 
material.  The ROD also required for groundwater to be pumped and treated in an onsite 
Groundwater Treatment Plant (GWTP). 

LHAAP ceased to be an active production facility in 1995.  Subsequently, the use of the 
Burning Ground was ceased in 1997 with the final open burning of all waste PEP.  
Radian International removed the burning cage structures in 1998 and subsequent RCRA 
closure of the units took place between 1998 and 2001. 

The RA construction start date at Site 18/24 was 12 February 1997.  The project was to 
remove and treat contaminated soil, install a series of interceptor collection trenches & 
extraction wells, and build a groundwater treatment plant for treatment of the 
groundwater extracted from the site.  Approximately 30,000 yd3 of contaminated soil was 
thermally treated onsite in low temperature thermal desorbers.  The GWTP was 
constructed and placed online in 1997 for the treatment of groundwater. 

To date there have been approximately 60 million gallons of groundwater treated to 
remove metals and volatiles, and subsequently released from the GWTP to Harrison 
Bayou.  Due to concerns over perchlorate contamination at the site, a Fluidized Bed 
Reactor (FBR) was placed online at the GWTP in April 2001.  The FBR is a biological 
treatment process that removes perchlorate from the water.  From April 2001 through 
January 2002 the FBR has treated approximately 11 million gallons of water. 

3.5.2 LHAAP Site 12 
Monitor wells were first installed at the site in 1980.  In 1990, LHAAP was placed on the 
NPL, and in 1991 the U.S. Army, EPA, and Texas Water Commission entered into a FFA 
designating LHAAP as a “fence to fence” site.  The landfill Site 12 was included in the 
FFA as a solid waste management unit. 

Industrial waste stopped going to Landfill 12 in March 1994.  Any open trenches were 
covered with soil and compacted.   

12 

In 1995 an Interim Remedial Action Feasibility Study recommended that a cap be 
designed for the landfill and constructed to control surface water migration into and 
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through the landfill.  A ROD was finalized in September 1995 directing the capping of 
the landfill.  Construction began to place a cap on the landfill in 1996.  Some of the 
treated material from Site 18/24 was placed on the landfill prior to the construction of the 
cap.  The cap was completed in 1997 and the Site was fenced with barbed wire and 
warning signs were placed around the landfill. 
 
Long-term maintenance of the cap began in 1998.   A Final Remedial Investigation Study 
was completed in April of 2001.  The RI/FS Report will include a groundwater to surface 
water interface model. 

3.5.3 LHAAP Site 16 
In 1976 the USAEHA identified a suspected release of contaminants from the site.  As a 
result of the USAEHA Air and Water Pollution Survey, monitor wells were first installed 
at the site in 1980.  In the 1980’s, Landfill 16 ceased to be utilized for waste disposal. 
 
In 1990 LHAAP was placed on the NPL, and in 1991 the U.S. Army, EPA, and Texas 
Water Commission entered into a FFA designating LHAAP as a “fence to fence” site.  
The landfill Site 16 was included in the FFA as a solid waste management unit. 
 
In 1995 an Interim Remedial Action Feasibility Study recommended that a cap be 
designed for the landfill and constructed to control surface water migration into and 
through the landfill.  A ROD was finalized in September 1995 directing the capping of 
the landfill.  Construction began to place a cap on the landfill in 1996.  Some of the 
treated material from Site 18/24 was placed on the landfill prior to the construction of the 
cap.  The cap was completed in 1997 and the site was fenced with barbed wire and 
warning signs were placed around the landfill. 
 
As a treatability study under an accelerated RI/FS to keep landfill leachate from entering 
Harrison Bayou, two vertical extraction wells were installed in 1996, and an additional 
six vertical extraction wells were installed in 1997.  Groundwater extracted from these 
wells is pumped to the GWTP and treated for release.  These extraction wells have 
produced an estimated 4.5 million gallons of groundwater for treatment at the GWTP. 
 
Long-term maintenance of the cap began in 1998.   As a part of the RI/FS, a Baseline 
Risk Assessment for Human Health was completed during June 2001 and an Ecological 
Risk Assessment was completed during October 2001.  The RI/FS will include a 
groundwater to surface water interface model.  With current information, a Monitored 
Natural Attenuation Study is planned to begin at the site in 2002. 
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3.6 Basis for Taking Action 

3.6.1 Site 18/24 Constituents of Concern 
The chemicals of concern presented for Sites 18/24 are based on the Final Remedial 
Investigation.  The results of the RI are documented in the Final Remedial Investigation 
Report Volume 1, April 2001.  

As documented by the RI, the following chemicals of concern have exceeded the TNRCC 
soil and groundwater Protective Concentration Level (PCL) and LHAAP background 
values.  When PCL’s were not available, EPA Region 6 Human Health Medium-Specific 
Screening Levels were utilized.  The hazardous substances that have been released at the 
site in each media are included in Table 3.6.1-1. 

Table 3.6.1-1: Site 18/24 Constituents of Concern Based on Remedial 
Investigation 

Soil Surface water Sediment  Groundwater  
Methylene- 
chloride 

Arsenic Trichloroethene Trichloroethene 

Barium Copper 1,2-Dichloroethane  Methylene chloride 
Cadmium Lead cis-1,2-

Dichloroethylene 
cis-1,2-
Dichloroethylene 

Lead  Barium Antimony 
Mercury  Lead Barium 
  Selenium Chromium 
  Perchlorate Iron 
   Nickel 
   Silver 
   Thallium 
   Chloride 
   Nitrate+Nitrite 
   Perchlorate 

In addition to the constituents listed in the Remedial Investigation Report, Volume I, the 
chemicals in Table 3.6.1-2 have been regularly detected in groundwater sampled from 
ICT’s and monitoring wells.  The table illustrates the COCs that exceeded the TNRCC 
MSC’s groundwater and soil protection standards for residential use effective September 
23, 1999.  The table compares only the groundwater samples collected from the ICT’s 
and monitoring wells during the November 2001 sampling event.  
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Table 3.6.1-2: Site 18/24 Constituents of Concern Based on Semi-Annual 
Monitoring Events 

Groundwater Constituent Exceeds Groundwater Protection 
Standard for Residential Use

 ICT’s Monitoring Wells 
Benzene Yes Yes 
Carbon Tetrachloride Yes Yes 
Chloroform Yes Yes 
1,1-Dichloroethane No No 
1,2-Dichloroethane Yes Yes 
1,1-Dichloroethene Yes Yes 
Ethylbenzene Yes No 
Methylene Chloride Yes Yes 
Tetrachloroethene Yes Yes 
Toluene No No 
1,1,1-Trichloroethane No No 
1,1,2-Trichloroethene Yes Not Analyzed 
Trichloroethene Yes Yes 
Vinyl Chloride Yes Yes 
Freon-113 (1,1,2-
Trichloro-1,2,2-
trifluoroethane) 

Yes Not Analyzed 

Perchlorate Yes Yes 

3.6.1.1 Human Health and Ecological Risk Assessment 
A Risk Assessment for human and ecological risks is currently being performed as part of 
the RI/FS.  When the risk assessment is available the contaminants of concern may 
change. 

3.6.2 Site 12 Constituents of Concern 
The chemicals of concern presented for Site 12 are based on the Remedial Investigation 
Report Volume 1, April 2001.  The hazardous substances that have been detected at the 
site in each media are included in Table 3.6.2-1.  The COCs have exceeded the TNRCC 
soil and groundwater PCL and LHAAP background values.   

3.6.2.1 Human Health and Ecological Risk Assessment 
A Risk Assessment for human and ecological risks is currently being performed as part of 
the RI/FS.  When the risk assessment is available the contaminants of concern may 
change. 
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Table 3.6.2-1: Site 12 Constituents of Concern Based on Remedial Investigation 
Soil Surface water Sediment  Groundwater  
Methylene chloride Copper Barium Trichloroethene 
Arsenic Zinc Cadmium 1,2-Dichloroethene 
Barium  Lead Bis(2-ethylhexyl)phthalate 
Lead   Antimony 
Silver   Cadmium 
   Chromium 
   Iron 
   Lead 
   Nickel 
   Chloride 
   Sulfate 

3.6.3  Site 16 Constituents of Concern 
The COC presented for Site 16 in Table 3.6.3-1 are based on the Remedial Investigation 
Report Volume 1, August 1999. 

Table 3.6.3-1: Site 16 Constituents of Concern Based on Remedial Investigation 
Soil Surface water Sediment  Groundwater  
Trichloroethene Copper None 1,1,2-Trichloroethane 
Vinyl chloride Lead  1,1-Dichloroethene 
 Zinc  1,2-Dichloroethane 
   1,2-Dichloroethene 
   cis-1,2-Dichloroethylene 
   trans-1,2-Dichloroethene 
   Methylene chloride 
   Trichloroethene 
   Vinyl chloride 
   Bis(2-ethylhexyl)phthalate) 
   Barium 
   Beryllium 
   Chromium 
   Iron 
   Lead 
   Manganese 
   Nickel 
   Silver 
   Thallium 
   Zinc 
   Perchlorate 

16 
Longhorn AAP 
Five-Year Review Sites 18/24, 12 & 16 
August 2002 
Complete Environmental Service 

00116495



The chemical concentration levels are based on Medium Specific Concentrations (MSC) 
from TNRCC Risk Reduction No. 2 (August 1998) and the Texas Water Quality 
Standards (TWQS).  See Section 4.1 of RI for Site 16 (Sverdrup, August 1999). 

3.6.3.1 Human Health Baseline Risk Assessment 
In accordance with the Baseline Risk Assessment:  Human Health Evaluation for Site 16, 
June 2001, it was determined that human health risks at Site 16 are mainly driven by 
exposure to groundwater and less significantly, soil. 

Soil health risks at the site are associated mainly with arsenic.  Concentrations of arsenic 
are above the Reasonable Maximum Exposure (RME) limit in subsurface soils, surficial 
soils, Harrison Bayou surface water, sediment, and fish ingestion.  However, there is 
some question about the concentration of acceptable background levels of arsenic.  In the 
study, arsenic concentrations above the RME in soil are thought to be a result of 
background concentrations.  

Groundwater risk estimates place the carcinogenic risk estimate above EPA acceptable 
thresholds.  The groundwater carcinogenic risk estimates were largely driven by cis-1,2-
dichloroethylene, trichloroethene, and vinyl chloride.  The groundwater noncarcinogenic 
risk estimates were well above the EPA acceptable risk threshold and were driven by cis-
1,2-dichloroethylene and trichloroethene. 

Further information can be found in the Baseline Risk Assessment: Human Health 
Evaluation Volume 1 report. 

3.6.3.2 Ecological Risk Assessment 
In accordance with the Ecological Risk Assessment for Site 16, constituents of potential 
concern were identified for further evaluation.  It was recommended in the document that 
the screening process continue in accordance with the Superfund Ecological Risk 
Assessment Process.  The screening process will be completed in a site-wide baseline 
ERA. 
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The following sections discuss the remedies selected, remedy implementation, and 
system operations. 

4.1 Remedy Selection 

4.1.1 Site 18/24 
The ROD for Site 18/24 addressed both groundwater contamination and soil 
contamination.  The selected remedy for addressing the site contaminants and meeting 
the remedial objectives of the Early Interim Remedial Action is a combination of 
groundwater extraction and treatment and soil removal and treatment.  The EPA signed 
the ROD on May 12, 1995.   

The Remedial Action Objectives (RAO) of the ROD were to mitigate potential risks 
posed by high concentrations of chlorinated solvents and heavy metals in the shallow 
groundwater and buried source material at the site.   The selected remedy addresses the 
principal risk at the site by reducing or preventing further migration of contaminants into 
deeper groundwater zones and possibly surface water bodies.  The major components of 
the selected remedy include: 

Extraction of shallow groundwater and treatment using metal precipitation, air-
stripping, and off-gas treatment for VOC’s, and 
Excavation of source material and treatment using low temperature thermal 
desorption and off-gas treatment for VOC’s. 

The Remedial Actions at the site associated with the contaminated soils and source 
materials excavation, treatment, and disposal required by the ROD consisted of the 
following: 

Construction of a Soil Handling and Dewatering Pad for ICT excavated soils and 
contaminated soils and source material. 
Construction of a storage pad for treated soils and source material. 
Mobilization, setup, and performance testing of a Low Temperature Thermal 
Desorption (LTTD) soil treatment system. 
Excavation and treatment of source material. 
Perimeter monitoring of site during source material excavation. 
Disposal/placement of treated soils and source material. 
Drilling of 20 soil borings to investigate the potential presence of other source 
material. 
Restoration of the site by importing clean fill material and backfilling source 
material excavations, and restoration of utility lines. 
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The Remedial Actions at the Site associated with the groundwater extraction and 
treatment system consisted of the following: 

Construction of a total of 5,000 feet of ICT Sections. 
Installation of a piping network to collect the extracted water and convey it to the 
GWTP. 
Construction of the GWTP to treat the extracted groundwater. 
Installation of a piping system to convey the treated water to Harrison Bayou. 
Startup of the GWTP and completion of proof of performance testing. 
Operation and maintenance of the GWTP. 
Evaluation of the hydraulic effectiveness of the treatment system. 

In addition to the requirements in the ROD, an Agreed Order issued by the State required 
remedial activities and submittals in relation to Site 18/24.  LHAAP was issued the 
Agreed Order by the TNRCC on December 4, 1995 for ongoing RCRA violations.  Items 
required by the Agreed Order in relation to the CERCLA work at Site 18/24 are listed in 
Table 4.1.1-1.  Only the items that require ongoing submittals are listed.  Items that were 
answered to the satisfaction of the State are not listed.  It was agreed with the State that 
the requirements of RCRA would be addressed under CERCLA activities as an ARAR. 

Table 4.1.1-1: LHAAP Agreed Order Items related to CERCLA Site 18/24 
Agreed Order 

Item 
Requirement Submittal Submittal 

Date 
Number 7 Revise Groundwater 

Sampling & Analysis Plan 
LHAAP Groundwater 
Sampling and Analysis 
Plan (CERCLA RI/FS 
Workplan – Amended as 
additional work is 
performed.) 

Ongoing 

Number 8 Maintain all Documents, 
Records and Reports 

Documents submitted and 
maintained per FFA 

Ongoing 

Number 9 Submit copies of final FFA 
primary documents and 
work plans to TNRCC 
Region V office and 
TNRCC Project Manager 

Documents submitted and 
maintained per FFA 

Ongoing 

Number 12 Annual Report Summarizing 
previous year’s remedial 
activities and schedule for 
future activities 

Annual Report 
(Requirement met with 
Installation Action Plan) 

Ongoing 

Number 15(2) Complete construction or 
abandonment of monitoring 
wells in accordance with 
State rules 
 

As Required Ongoing 
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Number 16 Construct monitoring wells 
in accordance with State 
Rules or receive approval 
from State 

As Required Ongoing 

Number 17 Submit an Annual 
Groundwater Monitoring 
and Remediation Report 
Summary 

Annual Report 
(Requirement met per 
monthly, quarterly, and 
annual GWTP Reports) 

Ongoing 

Number 18 Corrective Action Measures 
to remediate existing 
contamination in the UEP 
and Burning Ground areas 

As Required Ongoing 

Number 20 Provide survey information 
of UEP 

Letter with Survey 
Information 

May 20, 1996 

In addition to the ROD and the Agreed Order issued by the State, several non-CERCLA 
removal activities have taken place at the site.  Each RCRA permitted unit and 90-day 
permit exempt RCRA unit at the site has undergone a RCRA closure in accordance with 
closure plans approved by the TNRCC.   

There were five burning cages located at the Burning Ground.  The burning cages were 
permitted as interim status units in the LHAAP Hazardous Waste Permit Number 50195.  
Each burning cage was closed in accordance with RCRA closure requirements to the 
TNRCC Risk Reduction Standard in effect at the time. 

Risk Reduction Standards are the medium-specific concentrations (MSC), standards, and 
criteria for health-based closure/remediation and are based on Title 30 Chapter 335 
Subchapter S.  The Risk Reduction Standards may be defined as follows: 

Risk Reduction Standard No. 1 (RR1S) – Closure/Remediation to Background 
Risk Reduction Standard No. 2 (RR2S) – Closure/Remediation to Health-Based 
Standards and Criteria 
Risk Reduction Standard No. 3 (RR3S) – Closure/Remediation with Controls 

Once a property owner has a closure to RR1S approved by the State regulatory agency, 
no further action is necessary by the property owner.  Closure to RR2S requires a deed 
record of the site but no post closure care is required.  Closure to RR3S requires a 
corrective measure study by the property owner to determine an acceptable remedy or 
remedies.  Once the RR3S remedy is achieved, a document to fulfill the requirements of a 
deed record is required. 
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Table 4.1.1-2: Closure Status of Permitted Thermal Treatment Units at Site 18/24 
Cage 
Permit 
Number 

Cage Notice 
of 
Registration 
(NOR) 
Number 

Cage 
Description 

Closure 
Date 

Closure 
Status 

Reason 
for Risk 
Reduction 
Status 

No. 4 NOR 003 East Burning 
Cage 

2 Oct. 1998 RR2S Metals 

No. 5 NOR 155 Center 
Burning Cage 

2 Oct. 1998 RR2S Metals, 
Volatiles 

No. 6 NOR 156 West Burning 
Cage 

27 May 
1999 

RR3S Volatiles, 
Semi-
Volatiles 

No. 7 NOR 157 North Burning 
Cage 

2 Oct. 1998 RR2S Metals 

No. 8 NOR 158 South Burning 
Pan 

2 Oct. 1998 RR2S Metals, 
Volatiles, 
RDX 

In accordance with the closure plan, the structures were removed and decontaminated and 
surrounding surface soils were sampled for metals, explosives, volatiles, perchlorate, and 
explosives.  Where contamination was present above Risk Reduction Standard No. 2 
(RR2S) concentrations, the soils were removed for disposal offsite to a permitted waste 
Treatment Storage Disposal Facility (TSDF).  Soils at each burning cage location 
contaminated with volatiles were not removed due to widespread contamination at the 
burning ground and the fact that the units are present on a CERCLA site undergoing 
remedial action for volatiles.  The location of each cage was surveyed and deed recorded 
after closure.  Table 4.1.1-2 describes each cage identification and final closure date. 

As indicated in Table 4.1.1-2, NOR 156 could not be closed to RR2S due to the elevated 
levels of contamination from volatiles.  Comments in the closure report indicate visible 
areas of contamination were evident in the soils several feet beneath the area of the 
burning cage and that contamination in the soils was from previous waste disposal 
activities rather than contamination from the burning cage.  

Four ninety-day permit exempt container storage areas at the burning ground were also 
closed in accordance with closure plans approved by the TNRCC.  The closure of each 
90-day unit followed the same guidelines as the permitted units including structure 
decontamination, soil sampling & analysis, soil removal as required, and deed recording.  
Table 4.1.1-3 describes each 90-day unit and the final closure status. 
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Table 4.1.1-3: Closure Status of 90-Day Permit Exempt Areas at Site 18/24 
Notice of 
Registration 
Number 

LHAAP 
Building 
Number 

Description Closure 
Date 

Closure 
Status 

Reason 
for Risk 
Reduction 
Status 

NOR 013 41-X Container 
Storage Area 

21 Aug. 
2000 

RRS No. 2 Metals 

NOR 014 24-X Washout Area 21 Aug. 
2000 

RRS No. 2 Metals, 
Perchlorate 

NOR 015 43-X Container 
Storage Area 

21 Nov. 
2000 

RRS No. 2 Metals, 
Perchlorate 

NOR 016 21-X Container 
Storage Area 

25 Jan. 
2001 

RRS No. 2 Metals 

Since the implementation of the Remedial Action, the pump & treat system is performing 
as expected.  The groundwater plume is well defined and maps are updated regularly.  
Groundwater elevations are measure monthly and mapped.  The groundwater drawdown 
area at the site is well defined.  Volume of groundwater removed from the site is 
documented monthly.  From the groundwater volume and contaminant concentrations, 
volatiles removed from the site are calculated twice per year.  Contaminant trends in 
monitoring wells are updated twice per year and should assist in long-term trend analysis. 

4.1.2 Sites 12 & 16 
The ROD for Sites 12 & 16 addressed an Early Interim Remedial Action.  The Early 
Interim Remedial Action was necessary to mitigate potential risks posed by buried source 
material at the Site.  The ROD was signed on September 27, 1995. 

In addition to the requirements in the ROD, an Agreed Order issued by the State required 
remedial activities and submittals in relation to Sites 12 & 16.  LHAAP was issued the 
Agreed Order by the TNRCC on December 4, 1995 for ongoing RCRA violations.  Items 
required by the Agreed Order in relation to the CERCLA work at Site 12 & 16 are listed 
in Table 4.1.2-1.  Only the items that require ongoing submittals are listed.  Items that 
were answered to the satisfaction of the State are not listed. 

The Remedial Action Objective is to provide reliable long-term protection by minimizing 
the infiltration of water into the landfills.  This reduces the possibility of contaminant 
transport into surface water bodies.  Groundwater monitoring will be carried out during 
and after placement of the landfill caps. 
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Table 4.1.2-1: LHAAP Agreed Order Items related to CERCLA Site 12 & 16 
Agreed Order 

Item 
Requirement Submittal Submittal 

Date 
Number 7 Revise Groundwater 

Sampling & Analysis Plan 
LHAAP Groundwater 
Sampling and Analysis 
Plan (CERCLA RI/FS 
Workplan – Amended as 
additional work is 
performed.) 

Ongoing 

Number 8 Maintain all Documents, 
Records and Reports 

Documents submitted and 
maintained per FFA 

Ongoing 

Number 9 Submit copies of final FFA 
primary documents and 
work plans to TNRCC 
Region V office and 
TNRCC Project Manager 

Documents submitted and 
maintained per FFA 

Ongoing 

Number 12 Annual Report Summarizing 
previous year’ remedial 
activities and schedule for 
future activities 

Annual Report 
(Requirement met with 
Installation Action Plan) 

Ongoing 

Number 15(2) Complete construction or 
abandonment of monitoring 
wells in accordance with 
State rules 

As Required Ongoing 

Number 16 Construct monitoring wells 
in accordance with State 
Rules or receive approval 
from State 

As Required Ongoing 

Number 17 Submit an Annual 
Groundwater Monitoring 
and Remediation Report 
Summary 

Annual Report 
(Requirement met per 
monthly, quarterly , and 
annual GWTP Reports) 

Ongoing 

The selected remedy consisted of a multilayer landfill cap section, which included the 
following components: 

Foundation soil layer, 
A low permeability sodium bentonite geocomposite, geosynthetic membrane 
liner, 
A final soil cover with adequate slopes and vegetation, 
Perimeter berms and drainage swales to control surface water runoff, 

As a result of an accelerated treatability study, two extraction wells were installed in 
February of 1996 and tested to develop a more complete extraction system.   Six more 
extraction wells were installed in June of 1997 as part of the treatability study under the 
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accelerated RI/FS.  Water extracted from the system during 1996 was stored in Frac-
Tanks, until the GWTP was operational.  In 1997, a sixty-thousand gallon storage tank 
was constructed at Site 16.  A double wall containment pipeline was built to transport 
groundwater from the storage tank at Site 16 to the GWTP. 

4.2 Remedy Implementation 
This section discusses implementation of the remedy at each Site, addressing Sites 18 & 
24 as a unit and Sites 12 & 16 as a unit. 

4.2.1 Site 18/24 Remedy 
In the Federal Facility Agreement, signed 30 December 1991, the US Army agreed to 
perform the remedial design/remedial action (RD/RA) and pay costs for cleaning up and 
monitoring the Site. The EPA approved the ROD on 12 May 1995.  

In accordance with the ROD an Interim Remedial Action was implemented prior to the 
RI/FS and a Remedial Design.  The IRA consisted of three phases.  

Phase I work included several laboratory treatability verifications for the onsite 
contaminated soils and groundwater. 
Phase II work was to determine the effectiveness of different systems for 
groundwater extraction.  In the spring of 1994, a pilot study was conducted to 
determine the most effective method to extract the contaminated shallow 
groundwater.  Three systems were installed and used in the pilot study: 
An Interceptor Collection Trench, 
A horizontal extraction well, 
A vertical extraction well. 
Phase III work included the activities associated with the IRA, which consisted of 
the construction and maintenance of a groundwater extraction and treatment 
system, contaminated soils and source material excavation and treatment, and site 
restoration.  The workplan was designed to meet the early interim remedial action 
objectives to address and mitigate potential risks associated with the high 
concentrations of contaminants in the shallow groundwater and source material.  

Figure 4.2.1-1 illustrates the Site 18/24 Area with the layout of the ICT’s and the location 
of the Groundwater Treatment Plant. 

Conducted simultaneously with the construction of the GWTP, was treatment of soil as 
required by the ROD and incorporated into the Phase III workplan.  The following work 
was completed: 

Construction of a Soil Handling and Dewatering Pad for ICT excavated soils and 
contaminated soils and source material. 
Construction of a storage pad for treated soils and source material. 
The mobilization, setup, and performance testing of a LTTD soil treatment 
system. 
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LTTD Proof of Performance test conducted on February 13-15, 1997. 
Excavation and treatment of source material.  Soil treatment took place from 
February 22, 1997 through December 10, 1997.  Soil treated was as follows: 

o 30,000 cubic yards source material 
o 1, 029 cubic yards of material from ICT trenches 
o 105 yards of material from burning cages 
o 1,157 yards of material from floor of storage and treatment areas. 

Perimeter air monitoring during excavation and soil treatment. 
Placement of clean ICT material, evaluated by sampling, into source material 
excavations during August 1997.  ICT material was sampled to meet a 95% 
confidence level that it was clean. 
Disposal/placement of treated soils and source material on Landfills Site 12 and 
Site 16. 
Drilling 20 soil borings to investigate the potential presence of other source 
material. 
Restoring the site by importing clean fill material and backfilling source material 
excavations, and restoring utility lines. 

The tasks for the groundwater extraction and treatment system are described as follows: 
Construction of tank, tank containment, and HDPE dual wall piping system at Site 
16 during May 1997. 
Construction of a total of 5,000 feet of ICT Sections.  The last ICT well was 
developed in October 1997. 
Installation of a piping network to collect the extracted water and convey it to the 
GWTP.  Piping system composed of HDPE dual wall containment pipe. 
Construction of the GWTP to treat the extracted groundwater. 
Installation of a piping system to convey the treated water to Harrison Bayou. 
Starting up the GWTP. 
GWTP Proof of Performance test conducted on March 24, 1998.  The test was 
conducted with the GWTP operating at full capacity.   
Addition of carbon treatment units to the GWTP placed online in October 1997. 
Operating and maintaining the GWTP for 1st year prove-out to May 1998. 
Evaluating the hydraulic effectiveness of the treatment system. 

 
Dow Environmental prepared the Phase III workplan on December 28, 1995.  The 
workplan generally followed the ROD, but a couple of exceptions apply.  The Phase III 
workplan, incorporated information from the ROD that a combination of 5,000 feet of 
ICT’s and eight vertical extraction wells would be used to collect onsite shallow 
groundwater at Site 18/24.  The vertical extraction wells were not installed. 
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Figure 4.2.1-1 Site 18/24 Map 
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Changes that may have enhanced the performance of the GWTP system during 
construction and after operations began include the following: 

1. Addition of carbon adsorption units to the process.  It was found that water from 
Site 16 has a yellow color that was difficult to remove in the GWTP process.  A 
Model 8 granular carbon adsorption system manufactured by Calgon was installed 
as an “end of pipe” treatment.  Two vessels were installed with a capacity of 
10,000 pounds each. 

2. The backfill in the ICT’s was changed from geotextile to a “washed gravel 
screen” and smaller screen size to inhibit small sand particles from entering the 
ICT.  Engineering studies concluded that the wash gravel screen would produce 
water in greater quantities than the geotextile. 

3. ICT’s 12 and 13 have a HDPE liner installed between the Site and Harrison 
Bayou as an impermeable barrier.  This barrier is intended to inhibit the plume 
from Site 18/24 from further migrating towards Harrison Bayou and to focus the 
water extraction within the fenced area rather than pull-ins from the bayou.  

4. In 2000, heat trace was added to all twenty-eight ICT header systems at the site.  
With the installation of heat trace, no freezing of the pipelines has occurred during 
winter months. 

5. A pipeline for treated effluent was installed to a lined pond, formerly the INF 
Pond.  The pond capacity is about 3-million gallons.  The pond is used for a 
holding pond when flow in Harrison Bayou does not allow for discharge of 
effluent to the bayou.  This allows the GWTP more latitude in operating when the 
plant would not otherwise be able to operate. 

6. Prior to June 1999, the GWTP had ongoing problems with the catalytic oxidizer 
fan needing to be balanced due to corrosion, with bearing wear, and the fan shaft 
bending.  The carbon steel fan was replaced with a stainless steel fan and the fan 
shaft upgraded to high tensile strength steel. 

7. During August 1999 chemical tests were performed to optimize polymer addition 
to process.  Polymer process changed to premix a .5% solution rather than 
injecting a 100% solution to the process.  The premix goes into solution much 
better and allows for more efficient use of the polymer. 

8. Installation of a Fluidized Bed Reactor (FBR) that went into operation on 16 
February 2001 to treat all water at the GWTP for perchlorate.  With the 
installation of the FBR, sumps at ICT No. 4 and ICT 12-B were placed back 
online.  The ICT’s had been valved off due to the elevated levels of perchlorate. 

9. Check valve installed in HCl line during January 2001 to prevent process water 
from entering acid line when acid pump is off.  If water enters line during cold 
weather, line would freeze and GWTP would not be able to operate. 

10. During 2001 a desiccant air dryer was added to the instrument air system at the 
GWTP.  With moisture in instrument air adequately controlled, automated control 
valves will not degrade and need repairs nearly as often as otherwise. 
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4.2.2 Sites 12 & 16 Remedy 
The ROD, signed on 27 September 1995, in order to address and mitigate potential risks 
posed by buried source material at the Site, called for the following components: 

Foundation soil layer, 
A low permeability sodium bentonite geocomposite, geosynthetic membrane 
liner, 
A final soil cover with adequate slopes and vegetation, 
Perimeter berms and drainage swales to control surface water runoff. 

The Remedial Action construction began in July 1996 by mobilization of personnel and 
equipment from an OHM office in Houston, Texas.  The following tasks were completed 
as follows: 

A temporary support facility was constructed east of the entrance to Landfill 16 
off Avenue Q. 
Construction of temporary access roads to the borrow pit and both landfills. 
 Preparation of 8.5 acres at LHAAP Borrow Area. 
Installation of stormwater controls around the borrow source and each landfill to 
control silt migration caused by stormwater. 
Preliminary site survey to set up control points and grade stakes at the landfills. 
Construction and operation of Landfill 12 and Landfill 16 stockpiles of treated 
soil from the Site 18/24 Thermal Desorbers. 
Perimeter air monitoring of treated soil stockpiles when being handled by 
employees. 
Plugging and abandonment of existing monitoring wells within the limits of the 
new landfill caps. 
Demolition of existing stormwater culverts, pavement, signage, etc. at landfills 
and disposed of items in landfills prior to installing cap. 
Construction of Landfill 12 and Landfill 16 Cap, including: 
Clear and proofroll the surface 
Place grading layer which included treated soil.  A total of 2000 cubic yards of 
treated soil went into landfill 12 and 35,840 cubic yards of treated soil went into 
landfill 16. 
Installation of geosynthetic membrane liner and flexible membrane liner. 
Placement of cover layer 
Placement of topsoil. 
Construction of landfill drainage swales. 
Vegetation of the Landfill Cap surface. 
Construction of perimeter fence around each Site comprised of a four-strand 
barbwire fence and access gate. 
Posting of warning signs on perimeter fence. 
Demobilization including trailers and housekeeping of Site. 
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The final Construction Completion Report was approved in December 1998.  The 
construction completion date for both landfills is 31 August 1999. 

4.3 System Operations & Maintenance 

4.3.1 Site 18/24 Operations and Maintenance 
USACE has currently contracted to Complete Environmental Service (CES) to carry out 
the O&M activities according to the O&M plan for Sites 18 and 24.  The primary 
activities for Sites 18 and 24 are as follows: 

Operate and maintain the GWTP 
Maintain the ICT system in Burning Ground No. 3 
Maintain the Storage Tank and groundwater extraction system at Site 16 
Evaluate the effectiveness of the groundwater collection system 
Perform compliance monitoring of GWTP and monitoring wells 
Perform chemical monitoring of ICT’s 
Maintain the fences, signs, and mow the associated areas 
Submit scheduled reports on the operation of the GWTP to USACE 

A full-time staff of five employees works at the GWTP and they are responsible for 
operations, maintenance, administration, and management.  The staff is supported as 
necessary by outside consultants and engineering firms. 

In accordance with contract requirements an “Onsite  Remediation System Operations 
Plan for Groundwater Treatment Plant and Wellfields” is maintained at the site and 
updated annually.  The plan consists of all written procedures, plans, permits, records, 
equipment database, spare parts inventory, etc.  All records pertaining to compliance of 
the GWTP such and sampling and analysis records, discharge flow calculations, and 
CEM data are maintained as part of the database.  This database is maintained in a hard 
copy format at the GWTP as well as in a computer database.  The database is updated 
throughout the year and distributed to the USACE and Army Staff once per year.  Recent 
additions to the plan include a Freeze Protection Plan and procedures for responding to 
electrical callouts. 

Provided is an abbreviated index to the “ONSITE REMEDIATION SYSTEM 
OPERATIONS PLAN FOR GROUNDWATER TREATMENT PLANT AND 
WELLFIELDS”. 
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ONSITE REMEDIATION SYSTEM OPERATIONS PLAN FOR GROUNDWATER 
TREATMENT PLANT AND WELLFIELDS 

VOLUME I 
Annual Calendar Sampling and Analysis Records (continued) 
Bacteriological Site Sampling Plan o Quarterly Effluent 
TNRCC Water Rules o Quarterly FBR Samples 
Installation Spill Contingency Plan Parts 

A&B 
o Quarterly Site 16 

Onsite Health & Safety Plan o Semi-Annual Site 16 
RCRA Training Plan o Semi-Annual ICT Wells 
Staffing Plan o Semi-Annual Monitoring Wells 
Transition Training Plan o Special Analysis 
Waste Analysis Plan o Chain of Custody 
Property Inventory Harrison Bayou Discharge Calculations 
Database Management Plan o Outfall calculation sheets 
Reports o Open channel discharge sheets 

o Annual Reports o Flow from INF Pond to Harrison Bayou 
Outfall Calculation Sheets 

o Quarterly Reports Monitoring Wells 
o Quality Control Reports – FBR o Site 18&24 Contaminant Plume Maps 
o Various Daily Construction Reports o Sample Field Measurements 
o Miscellaneous Meetings o Purge Data 
o Monthly Summary Report Quarterly Inspections 
o Weekly Status Memos Weekly Flowmeter Inspections 

GWTP Sampling and Analysis Program Chemical Data 
Record of Decision o Chemical Trends at GWTP 
Sampling and Analysis Records o ICT Information 2001 

o Weekly Perchlorate o ICT Summaries 
o BiWeekly o Monitoring Well Trends 
o Monthly Metals Groundwater Elevations 
o Quarterly Influent Freeze Protection Plan 

ONSITE REMEDIATION SYSTEM OPERATIONS PLAN FOR GROUNDWATER 
TREATMENT PLANT AND WELLFIELDS  

VOLUME II 
Air Monitoring Plan FBR Reports 
Electrical Callout Procedure Spare Parts Inventory 
Equipment Lists and Descriptions Standing Operating Instructions 
GWTP English Language Control Strategy Well Maintenance 
PLC Operating Programs Potable Water Log 
IC Procedure o ICT Sump Information 
INF Pond Discharge Procedure o PZ Total Depth 
Fluidized Bed Reactor  

o FBR Discharge Calculation Chart  
o Monitoring Program for FBR System  
o Nutrient Solution and Pump Settings  
o FBR Bed Sample Collection Procedure  
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Reports pertaining to the site are provided to USACE weekly, monthly, quarterly, and 
annually.  The reports summarize all compliance monitoring and events that take place at 
the GWTP.   

As part of the LHAAP GWTP preventative maintenance system, CES has developed 
written checklists for inspections of all pumps, gauges, pH meters, and other process 
controlling hardware.  Equipment is inspected and maintained according to manufactures 
guidelines and experience.  

CES has developed a comprehensive database and spare parts inventory for maintenance 
parts that are practical to keep in stock.  Parts that are not available locally or that 
routinely have to be replaced, such as pumps in the Site 18/24 wellfield are kept in the 
spare parts inventory. 

As part of contractual requirements, the O&M contractor maintains the Administrative 
Record and Index of Records at LHAAP.  This record was last updated in July 2000 for 
information through December 1999.  Copies of the record are distributed to EPA and 
TNRCC.  During 2001, the entire Administrative Record was scanned and placed in an 
electronic “PDF’ file.  Copies of the file were distributed on compact disc to USACE and 
the Army Commander’s Representative. 

4.3.1.1 GWTP Processes 
The GWTP is located at Site 18/24.  The treatment plant processes include the following: 

Pretreatment and Sludge Conditioning – This step removes excessive scaling and 
fouling chemicals dissolved in the groundwater as well as heavy metals.  These 
materials are removed by conventional alkaline precipitation and chemical 
adsorption followed by flocculation with a cationic polymer into a plate clarifier.  
The water is then gravity fed into a sand filter. 
Air Stripping – An eighty-foot tall air stripper is utilized to remove volatile 
contaminants from the water after pretreatment.  The contaminated water is fed 
into the top of the air-stripping tower that contains a packing material that 
provides the proper environment for the transfer of Volatile Organic Compounds 
(VOC) to the airstream.  An air supply of 4600 CFM is fed into the bottom of the 
air stripper that flows upward through the tower. 
Catalytic Oxidation and Vent Scrubbing – The VOC’s in the airstream are routed 
to a thermal catalytic oxidizer.  The VOC’s in the airstream are converted to 
carbon dioxide, water and hydrogen chloride gases.  These gases are then 
scrubbed using water to produce a very dilute acid stream.  The dilute acid is then 
utilized in the water treatment process for pH adjustment. 
Carbon Columns – Two Calgon carbon columns are utilized to polish the water 
that has been treated for metal removal and VOC removal.  The carbon columns 
contain 10,000 pounds of carbon each. 
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Fluidized Bed Reactor – The FBR follows the carbon columns.  The FBR is a 
twenty-one foot tall by five-foot diameter column that contains a carbon bed.  The 
circulation of water fluidizes the carbon bed.  The FBR is fed a nutrient stream 
and a carbon donor.  A biomass grows on the carbon bed and consumes 
perchlorate in the influent water stream.  The FBR process takes place as the last 
treatment step in the water treatment process prior to discharge. 
Sludge Treatment - Sludge is processed into settling tanks and devolatized.  Upon 
devolatizing, the sludge can be fed through a belt press where a filtercake is 
generated.  The filtercake is transferred to a rolloff box.  When the rolloff box is 
full, the filtercake is shipped for disposal to a hazardous waste landfill.  Land ban 
requirements apply to the filtercake waste. 

Besides water from Site 18/24, water from Site 16 is treated at the GWTP.  Other water 
treated at the GWTP includes water captured in the containment area from rainfall, 
process water generated at the GWTP, and purge water generated on LHAAP from 
monitoring wells at other sites.  Treated water from the GWTP is discharged into 
Harrison Bayou. 

4.3.1.2 Interceptor Collection Trench Operations 
The Interceptor Collection Trench (ICT) system in Burning Ground No. 3 is composed of 
14 sections ranging in length between 100 feet and 1,300 feet.  Approximately 5,000 
linear feet of trench were installed within and around three sides of the Burning Ground.   
The trench sections extend approximately 25 to 55 feet in depth.  The trenches are as 
deep as the confining clay layer of the shallow groundwater zone.  

Upon construction of the ICT system, piezometers were installed for evaluation of ICT 
effectiveness.  Groundwater levels are measured monthly in twelve piezometers and 
approximately forty-seven monitoring wells.   Groundwater contours of the Site are 
mapped monthly from these water level readings. 

Twenty-eight sumps and pumps remove water from the ICT sections.  The ICT’s are 
piped into dual wall containment piping and transferred to a 300,000-gallon equalization-
holding tank at the GWTP. 

Electronic probes control water levels within the trenches.  The probes are set at various 
levels to activate or deactivate the electric pumps and to maximize groundwater capture.  
As the level of the probes are adjusted, the groundwater level and probe settings are 
placed in maintenance records. 

4.3.1.3 Chemical Monitoring 
Chemical monitoring is performed in accordance with State and Federal regulatory 
requirements.   A Site Sampling and Analysis Plan is maintained as a part of the onsite 
operations plan.  The GWTP influent & effluent, ICT’s, Site 16 extraction wells, 
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monitoring wells, and plant emissions are sampled according to a schedule maintained in 
the plan.  Provided in Table 4.3.1.3-1 is the current onsite testing plan. 

4.3.1.3.1 Changes to Chemical Monitoring Procedures 
During a Quarterly Technical Review Committee meeting at LHAAP, CES requested 
some changes in sampling analysis and frequency at the LHAAP GWTP and wellfields.  
Most of these changes were to reduce sampling frequency and the number of chemical 
parameters.  Some of these changes were approved at the meeting.  Other changes, 
having to do with effluent monitoring, had to be approved by TNRCC.  The TNRCC 
subsequently submitted a memorandum on 26 July 2000 to the Commander’s 
Representative that approved some changes to the sampling frequency for the GWTP 
influent and effluent sampling.  These changes were incorporated into the site sampling 
and analysis plan.  

In addition to the changes in sampling parameters and collection frequency, the collection 
of samples has changed to include the collection of effluent “grab” samples in addition to 
the “composite” samples.  The GWTP standard permit conditions require the collection 
of grab and composite effluent samples. 
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Table 4.3.1.3-1 Groundwater Treatment Plant and Wellfields Testing Plan 
 

Location 
 

Frequency Of Testing 
 

Parameters 
 

Test Method 
GWTP Air 
Emissions 

Continuous 1. Total Hydrocarbons 1. Model 51 FID 

GWTP Air 
Emissions 

Quarterly 1. Volatile Organics 1. TO-14 

GWTP 
Influent 

Monthly 
FLOW WEIGHTED 
COMPOSITE SAMPLE 

1. Chromium (hexavalent), Silver (Total 
Equivalent), Selenium (Total), Lead 
(Total) 

1. 6010B 

GWTP 
Influent 

Quarterly 
FLOW WEIGHTED 
COMPOSITE SAMPLE 
FOR ALL BUT 
VOLATILES 

1. Record of Decision Table 2 Volatiles 
2. Hexachlorobenzene 
3. Record of Decision Metals 
4. Oil & Grease 
5. Chemical Oxygen Demand 
6. Chloride 
7. Sulfate 
8. Perchlorate 

1. 8260B 
2. 8270B 
3. 6010B, 7000, 7421 
4. 9070/1664 
5. 410.4 
6. 325.3/9056 
7. 375.4/9056 
8. 9058/314 (IC) 

 
GWTP 
Effluent 

Continuous 1. pH 
2. Flow 

1. pH probes and Transmitter 
2. Endress Hauser 

Electromagnetic Flowmeter 
GWTP 
Effluent 

Daily (Onsite) 1. Chloride 
2. Sulfate 

1. 325.3/9056 
2. 375.4/9056 

GWTP 
Effluent 

BiWeekly (Every Other 
Week) 
GRAB SAMPLE & FLOW 
WEIGHTED COMPOSITE 
FOR ALL BUT 
VOLATILES 

1. Record of Decision Table 2 Volatiles 
2. Barium (Total) 
3. Lead (Total) 
4. Chloride  
5. Sulfate 
6. Perchlorate 

1. 8260B 
2. 6010B 
3. 6010B 
4. 325.3/9056 
5. 375.4/9056 
6. 9058/314 (IC) 

GWTP 
Effluent 

Monthly 
GRAB AND FLOW 
WEIGHTED COMPOSITE 

1. Chromium (hexavalent), Silver (Total 
Equivalent), Selenium (Total), Lead 
(Total) 

1. 6010B 

GWTP 
Effluent 

Quarterly 
GRAB AND FLOW 
WEIGHTED COMPOSITE 
FOR ALL BUT 
VOLATILES 

1. Record of Decision Table 2 Volatiles 
2. Hexachlorobenzene 
3. Record of Decision Table 2 Metals 
4. Oil & Grease 
5. Chemical Oxygen Demand 
6. Chloride  
7. Sulfate 
8. Perchlorate 

1. 8260B 
2. 8270B 
3. 6010B, 7000, 7421 
4. 9070/1664 
5. 410.4 
6. 325.3/9056 
7. 375.4/9056 
8. 9058/314 (IC) 

Site 16 
Extraction 
Wells 

Quarterly 
8-each Vertical Extraction 
Wells 

1. Perchlorate 1. 9058/314 (IC) 

Site 16 
Extraction 
Wells 

Semi-Annual 
8-each Vertical Extraction 
Wells 

1. Volatiles 
2. Chloride 

1. 8260B 
2. 9253 

Site 18/24 
Interceptor 
Collection 
Trenches 

Semi-Annual 
28-each Interceptor 
Collection Trench Sumps 

1. Volatiles 
2. Perchlorate 
3. Chloride 

1. 8260B 
2. 9058/314 
3. 325.3/2253 

Site 18/24 
Monitoring 
Wells 

Semi-Annual 
47-each monitoring wells 

1. Record of Decision Table 2 Volatiles 
2. Arsenic (Total), Barium (Total), 

Cadmium (Total), Chromium (Total), 
Lead (Total), Silver (Total), Selenium 
(Total), Zinc (Total), Nickel (Total) 

3. Perchlorate 
4. Chloride 

1. 8260B 
2. 6010B, 7000, 7421 
3. 9058/314 (IC) 
4. 9253 
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4.3.1.3.2 Compliance Sampling at GWTP 
During the years since the operation of the GWTP began, there were intermittent 
difficulties documented concerning excursions of the effluent discharge limitations.  
These various difficulties appear to have been resolved. 

1. There was an excursion of an effluent for lead during the 11 July 2000 Bi-weekly 
sampling event for lead and the monthly sample for lead.  This problem was 
carried over from June, when there was also an excursion for lead.  At that time, 
sampling frequencies were increased.  An extensive review of the treatment 
process revealed no significant changes to the metals precipitation process during 
that time period. 

As part of the technical review, samples of tap water and deionized water were 
collected and analyzed for lead.  The lead levels in the potable water were 0.011 
mg/L, which is in excess of the maximum allowable discharge level of 4.6 ug/L.  
Levels of lead in the deionized water were non-detect at 0.01 mg/L.  Because of 
the levels of lead in the tap water, procedures to clean the vessel used to collect 
the composite sample were changed to utilize deionized water for 
decontamination rather than tap water.  Since the decontamination procedure has 
been changed, no excursions for lead in the effluent have been noted. 

2. Compliance samples collected from the FBR on 4 January 2002 exceeded the 
discharge limitations for perchlorate.  The excursion was attributed to the Media 
Capture Tank eductor system.  The GWTP Operators periodically vacuum out the 
media capture tank into the FBR using the eductor system.  The carbon/biomass 
vacuumed from the media capture tank is piped from the media capture tank 
up over the top of the FBR and down into the FBR approximately 6-7 feet.   

A valve on the piping between the FBR and the media capture tank was left open 
and when the vacuum system was not in operation, untreated water was siphoning 
into the media capture tank from the FBR.  This is a 1-inch dia. pipe and a full 
stream was flowing.  Any sample collected on 3rd. or 4th. of January 2002 would 
have water not fully treated for perchlorate added to the treated effluent. 

  
Closing the valve has been added to the GWTP procedures and all employees 
were notified of the problems with leaving the valve open.  The manufacturer of 
the FBR was notified to place this valve on the piping drawings for future 
systems. 
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4.3.2 Site 18/24 Operations and Maintenance Costs 
The table below is copied from the 1995 ROD for Site 18/24.  The estimated annual 
operations & maintenance expense utilizes air stripping and metals precipitation as the 
selected remedy. 

Table 4.3.2-1 Estimated Operations and Maintenance Costs from 1995 ROD 
Item Shallow Groundwater 

Treatment & Disposal 

Source Material Excavation, 

Treatment, & Onsite Disposal 

Annual Operations 
& Maintenance 

$400,000 $50,000 (One-year Only) 

As illustrated in Table 4.3.2-2 below, soil treatment was conducted in 1997 only.  Many 
expenses were associated with the operation of the LTTD including, LTTD Setup & 
Teardown, soil excavation, soil treatment, soil backfill, transport, and air monitoring.  
Expenses are included in the table below. 

Table 4.3.2-2 Annual Operations & Maintenance Cost for Soil Treatment 
Year Estimated Maintenance 

Costs per ROD 

Actual Operations and 

Maintenance Costs 

Notes 

1997 $50,000 $4,311,055 
 

1) Soil treatment was 
conducted in 1997 only. 

2) Labor costs were 
approximately $750,000.  
Other costs include 
subcontracts & materials. 

3) Excavation and backfill 
cost were $871,052 

Table 4.3.2-3 illustrates the actual costs for O&M of the onsite GWTP.  Actual 
operations and maintenance costs of the GWTP exceed the estimated costs in the ROD.  
Several reasons may be considered why the actual costs are more than the estimated cost.  
They are listed as follows: 

1. Other expenses, besides routine operation and maintenance expenses, such as 
emergency maintenance due to storm damage, are included in the cost of O&M.   

2. Carbon treatment added a capital expense. This was added to the O&M expense. 
3. The FBR added an additional O&M expense in 2001, due to chemical expense 

and additional monitoring requirements. 
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Table 4.3.2-3 Annual Operations & Maintenance Cost for Water Treatment 
Year Estimated Maintenance 

Costs per ROD 

Actual Operations and 

Maintenance Costs 

Notes 

1997 $400,000 $907,721 estimated.  
Some costs mixed due to 
construction contract. 

GWTP began treating 
groundwater as test phase in 
February 1997.  Carbon 
treatment added to process. 

1998 $400,000 $779,278 estimated.  
Some costs mixed due to 
construction contract. 

GWTP O&M contract began 
in April 1998 

1999 $400,000 $1,007,209 Some emergency maintenance 
expenses incurred due to 
storm damage. 

2000 $400,000 $692,370  

2001 $400,000 Actual cost through 
August and projected to 
rest of calendar year: 
$1,345,000 

Fluidized Bed Reactor 
Installed in February 2001 at a 
cost of $645,000 

Looking forward five years, the actual GWTP expense is expected to exceed the 
estimated operating expense as listed in the ROD due to the addition of perchlorate 
treatment and current operational requirements.  Some maintenance costs associated with 
the extraction system and Site 16 is included with the GWTP expenses. 

 4.3.3 Sites 12 & 16 Operations & Maintenance 
The Operations and Maintenance of Sites 12 and 16 have fallen to different contractors 
since the maintenance of the landfills began in 1998.  This maintenance includes the 
following: 

Inspect the caps for both Sites and perform repairs as required  
Maintain the fences, signs, and mow the areas for Sites 12 and 16  

The operation of the extraction wells and collection of piezometer well water levels near 
the extraction wells is now included with the contract to operate the GWTP.  Since 2000, 
CES has performed this task.  Prior to June 2000, Radian International performed the 
O&M activities. 

For calendar year 2001, CES is performing the O&M activities for Sites 12 and 16. The 
primary activities for Sites 12 and 16 are as follows: 

Maintain the extraction well system for the old Landfill (Site 16) 
Collect water levels from piezometers associated with the extraction wells 
Inspect the caps for both Sites and do repairs as required  
Maintain the fences, signs, and mow the areas for Sites 12 and 16 
Perform chemical monitoring of Site 16 extraction wells 
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As of January 2002, over 4.5 million gallons of water have been removed from Site 16 
extraction wells for treatment at the GWTP. 

The following tables illustrate the costs for maintaining the landfills. 

Table 4.3.3-1 Annual Operations & Maintenance Cost for Site 12 
Year Estimated 

Costs per ROD 
Actual Costs Notes 

1997 $75,000 None  
1998 $75,000 None Long-term maintenance 

begins. 
1999 $75,000 $1,920.00  
2000 $75,000 $1,920.00  
2001 $75,000 $2,800.00  

To date, maintenance at Site 12 has been comprised of grounds maintenance.  Grounds 
maintenance consists of cutting the grass, and, as required, repairing erosion, replacing 
warning signs and repairing the fence.  Without any further remedial action, maintenance 
costs at Site 12 should not exceed the estimated $75,000 costs in the ROD.  During the 
next five years, maintenance costs will increase due to long term monitoring of the 
groundwater.  Maintenance costs will be driven largely by the groundwater sampling and 
monitoring schedule. 

Table 4.3.3-2 Annual Operations & Maintenance Cost for Site 16 
Year Estimated Costs 

per ROD 
Actual Costs Notes 

1997 $75,000 None  
1998 $75,000 None Long-term maintenance 

begins. 
1999 $75,000 $11,342.14 Maintenance of Extraction 

Wells included in GWTP 
contract costs. 
$9,422.14 included in 
actual cost for watering 
landfill cap to establish 
grass. 

2000 $75,000 $1,920.00 Maintenance of Extraction 
Wells included in GWTP 
contract costs. 

2001 $75,000 $2,800.00 Maintenance of Extraction 
Wells included in GWTP 
contract costs. 
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Maintenance at Site 16 has included two areas, O&M of the extraction system and 
grounds maintenance for the cap.  

Since the operation of the groundwater extraction system began in 1998, the onsite 
contractor for the GWTP has been responsible for operating and maintaining the 
extraction system.  Costs for maintaining this system are largely mixed with costs with 
maintaining the GWTP.  The onsite records indicate that the compressor at Site 16 has 
been replaced once and the well pumps are removed for maintenance regularly.  Other 
routine maintenance procedures consist of cleaning check valves, changing the oil in the 
compressor, and quarterly extraction well monitoring. 

Grounds maintenance consists of cutting the grass, and, as required, repairing erosion, 
replacing warning signs, and repairing the fence. 

Maintenance costs at Site 16 during the next five years will likely increase due to long 
term groundwater monitoring.  The final ROD may also affect long term monitoring and 
maintenance costs according to the final remedial action. 
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This was the first five-year review for any of the Sites at LHAAP. 
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6.1 Administrative Components 
Survey forms were sent out on September 17, 2001 and a public notice was run in the 
Marshall News Messenger on the 6th. and 7th of October, 2001. 

A team composed of the following members listed in Table 6.1-1 completed the five-year 
review at the Site. 

Table 6.1-1 Five-Year Review Team Members 
Complete Environmental Service Onsite Manager – William R. Corrigan III 

Chemist – Ken Poush 
Quality Control Manager – Scott Beesinger 
Project Administrator – LaNita Burchfield 

Outside Consulting Company - 
Sniffen Around 

Geologist – Bill Sniffen 

U.S. Army Installation Restoration Program Manager – 
David Tolbert 

U.S. Army Corps of Engineers Geologist/Environmental – Cliff Murray 
Civil/Environmental - Dawn Knight 

Environmental Protection Agency Project Manager – Chris Villarreal 

The  LHAAP  Five-Year  Review  team  was  led  by  William  (Bill)  R.  Corrigan  III  of  
Complete Environmental Service, Project Manager for the Site 18/24 Operations and 
Maintenance, and included members from the USACE with expertise in geology, civil, 
and environmental engineering.  An outside consultant, of Sniffen Around assisted with 
review of hydrogeology.  The local Army Installation Restoration Program Manager 
David Tolbert and EPA Project Manager Chris Villarreal assisted with background 
reviews of the Site and regulatory guidance. 

From August 1 through October 30, 2001, the review team established the review 
schedule whose components consisted of the following activities: 

1. a review of relevant documents 
2. data review 
3. site inspections 
4. local interviews 
5. community involvement 
6. interviews with local Army officials 

The five-year review was conducted in accordance with EPA’s Comprehensive Five-
Year Review Guidance (June 2001).  The purpose of the five-year review is to determine 
whether the remedy selected and implemented at the Site is protective of human health 
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and the environment.  The five-year review documents any deficiencies identified during 
the review and recommends specific actions to ensure that a remedy is protective. 

6.2 Community Involvement 
Community Notification was accomplished by sending out questionnaires, interviews, 
and publishing a notice in the local newspaper.  The Public Notice was run in the 
Marshall News Messenger on October 6 and 7, 2001.  

The public notice reads as follows:  

Figure 6.2-1 Five-Year Review Newspaper Notification 

 
 
Five-Year Review Survey Forms were also placed at the Karnack Post Office during the 
months of October and November, 2001.  The Forms were left at the post office until the 
review was complete. 
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6.3 Document Review 
This five-year review consisted of a review of relevant documents including O&M 
records, ROD’s, remedial investigations, risk assessments, work plans, construction 
reports, LHAAP Federal Facility Agreement, LHAAP Installation Action Plan, LHAAP 
Agreed Order, monitoring data, and various maintenance and operation reports (see 
References). 

6.4 Data Review 

6.4.1 Site 18/24 Groundwater Monitoring 
Groundwater sampling was first carried out in 1980 at Site 18/24.  Continuous 
groundwater monitoring started at Site 18/24 in 1986 on a quarterly basis and became 
semi-annual in 1996. Even though a large amount of data is available, this review will 
concentrate on the information collected just before and following the Interim Remedial 
Action (IRA).  Data collected during this time period should best determine the 
protectiveness of the IRA. 

As part of groundwater studies, environmental monitoring has been conducted by 
sampling monitoring wells in 1980, 1982, and 1987.  As part of Remedial Investigation 
sampling, environmental monitoring has been conducted as follows: 

Sampling of monitor wells in Site 18/24 has been carried out in 1980, 1982, 1987, 
1993, 1995, and 1998. 
Site 18/24 had surface water and sediment sampling in 1993, 1995, and 1998. 
Site 18/24 had soil sampling carried out in 1995. 
Sampling specifically for perchlorate has been conducted in May 2000, 
September 2000, and January 2001. 

As part of contractual requirements, the contractor performing O&M of the site is 
required to perform regular sampling of the monitoring wells and ICT’s.  The sampling 
schedule is maintained in the Sampling and Analysis Plan for the site.  Currently 47 
monitoring wells are sampled semi-annually, the ICT’s are sampled quarterly.  
Groundwater elevations are measured monthly. 

Figures No. 6.4.1-1 and No. 6.4.1-2 show the shallow groundwater for Site 18/24 as 
measured in April of 1994 and in April of 2001, respectively.  The April 1994 contour 
drawing was provided in the ROD for Site 18/24.  Extraction of water from the ICT’s has 
made a very noticeable depression in the groundwater contours of Site 18/24 since their 
installation.  This is an indication that the extraction system is functioning as designed.   

Contaminant concentration maps for Site 18/24 dated April 2001 are located in Appendix 
E.  These may be compared to the methylene chloride and trichloroethene contours dated 
April 1994 that were provided in the ROD and also reproduced in Appendix E.  The 
highest concentrations are within the interior portion of the site around monitor wells 
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MW-2 and MW-120.  They are basically unchanged from 1994 data.  The plumes of TCE 
and MC have receded from the outer fringes of the area as indicated by comparing the 
contours.  There is a very noticeable reduction in the concentrations and extent of 
methylene chloride.  The changes in the trichloroethylene plume are not as pronounced as 
in the reduction in the concentrations of methylene chloride. 

Perchlorate was not a COC when the ROD was signed, therefore there was not any 
historical sample data from 1995.  Monitoring of perchlorate began at Site 18/24 in 
September 2000.  The perchlorate concentration drawings for April 2001 are located in 
Appendix E.  High concentrations of perchlorate are located near the UEP and also near 
the northwest corner of the Burning Ground.  Some high concentrations are also near 
MW-7 and MW-8.  MW-7 and MW-8 are located on the southwest side of Site 18/24.  
High levels of perchlorate have been found in monitor wells 18WW08 and 18WW17.  
Site 17, Burning Ground No. 2 has high levels in monitor wells 17WW02 and 17WW06 
which are 1000 feet southwest of Site 18/24.  All of these areas appear to be 
interconnected making perchlorate the most widespread contaminant at the site. 
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Figure 6.4.1-1 April 1994 Groundwater Contours 
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Data from the semi-annual sampling done by Radian and continued by CES indicates 
many of the monitor wells have declining contaminant concentrations in them.   Most of 
the eleven C-Series monitor wells have declining contaminant concentrations to below 
the detection limit for volatiles at 5 ppb.  The C-Series wells were installed in 1984 by 
Camp, Dresser, & McKee, Inc., and generally surround the 34.5-acre site. 

In other monitor wells, contaminant concentrations, namely methylene chloride, 
trichloroethene, and perchlorate, are steady and some are increasing.  Most of these 
monitoring wells are located within the confines of the BG3 perimeter fence.  Some of 
the wells with increasing concentrations are between the ICT and high concentrations of 
contaminants.  The ICT may be pulling the contaminants into the area of the well bore. 

The deep wells do not have increases of contaminant concentrations, indicating a lack of 
downward movement of groundwater. The following table presents the sampling history 
of monitor well MW-14, considered a deep well that is located near a highly 
contaminated area near the northwest corner of the Burning Ground.  MW-14 is a well 
that is 51 feet in depth and screened from 43 feet to 48 feet depth. 

Figure 6.4.1-3 MW-14 Contaminant Trends 
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Some monitoring wells that have high concentrations of contaminants continue to exhibit 
high concentrations.  The most highly contaminated well for methylene chloride and 
trichloroethene is MW-2.  MW-2 is located near the center of the burning ground.  Also 
highly contaminated, and in the northwest portion of the Burning Ground is MW-120.  
MW-120 is also located near MW-14, a deeper well that exhibits a decrease in 
contaminant concentrations.  Both MW-2 and MW-14 exhibit a concentration of 
contaminants that has not increased or decreased significantly as illustrated in figures 
6.4.1-4, 6.4.1-5, 6.4.1-6 and 6.4.1-7. 
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Figure 6.4.1-4 Monitor Well MW-2 Historical TCE Concentrations 
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Figure 6.4.1-5 Monitor Well MW-2 Historical MC Concentrations 
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Figure 6.4.1-6 Monitor Well MW-120 Historical TCE Concentrations 
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Figure 6.4.1-7 Monitor Well MW-120 Historical MC Concentrations 
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Towards the west side of Site 18/24 and near monitoring wells MW-7 and MW-8,  
Trichloroethylene (TCE) plumes are outside the perimeter of the Burning Ground and on 
the outside perimeter of the ICT extraction trenches.  ICT-12 (west side) and CT-13 
(north side) each have an impermeable synthetic liner in them on the outer wall to help 
contain contaminated groundwater within Site 18/24.  The groundwater sampling of these 
monitor wells shows no decline in TCE contamination.   Perchlorate is also high in MW-
7 and MW-8.  This should be addressed in the evaluation of the extraction system.  

Figure 6.4.1-8 Monitor Well MW-07 Historical MC and TCE Concentrations  
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Figure 6.4.1-9 Monitor Well MW-08 Historical MC and TCE Concentrations 
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Monitor well C-06 has had detections of contaminants through the years and may be too 
far from Site 18/24 for it to be the source.  Air photos do not indicate any activity and a 
ground search around the well did not find any indications of disposal activity.   Figure 
6.4.1-10 shows some of the significant detections in well C-06.  Further investigation is 
recommended to locate a source or to establish that the contamination may have been 
from Site 18/24. 

 
Figure 6.4.1-10  Monitor Well C-06 Contaminant Trends 
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6.4.2 Site 12 Groundwater Monitoring 
Groundwater sampling was first carried out in 1980 and repeated in 1982 as a part of  the 
environmental studies at Site 12.    

As part of the Remedial Investigation sampling, environmental monitoring has been 
conducted as follows: 

Sampling of monitor wells in Site 12 has been carried out in 1980, 1982, 1993, 
1995, and 1998. 
Site 12 had surface water and sediment sampling in 1993, 1995, and 1998. 
Site 12 had soil sampling carried out in 1993. 
Three monitoring wells sampled in May 2000, September 2000, and January 2001 
specifically for perchlorate.  Five soil samples also collected in May 2000. 

The first figure in Appendix F, from the Site 12 & 16 1995 ROD shows the groundwater 
level at Site 12 in 1994.   The contours indicate a relatively low gradient of about one 
foot vertical per 200 feet horizontal, which indicates a low groundwater velocity.  The 
next figure shows the groundwater levels in August 1998.  When the landfill was capped, 
many of the wells were plugged which reduced the available information.  This makes a 
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comparison of the data more difficult.  It would be useful to have seasonal water levels 
measured for Site 12. 

Groundwater sampling at Site 12 was performed in 1993, 1995, 1998, and during April 
2001.  Table 6.4.2-1 shows some of the available data for TCE from a hits only table 
included in the Final RI Report for Group 2, April 2001.  The detections for TCE in the 
Site 12 wells are very low compared to the other sites in this review and there were very 
few detections.  The low number of detections indicates low levels of source materials 
and low concentrations in groundwater. 

Table 6.4.2-1 Site 12 Trichloroethene Concentration (ug/L) 
Monitor Well 

No. 
Sample Date 

Jun-93 
Sample Date 

April 95 
Sample Date 

July-98 
12WW01 27 <5 Not Analyzed 
12WW03 16 <5 Plugged 
12WW12 Not Drilled 495 Not Analyzed 

Perchlorate sampling began in May 2000 as a part of the LHAAP plant wide 
investigation, and was repeated in September 2000, and January 2001 in four monitor 
wells.  The highest concentration was 56 ug/l in well 12WW01.  More sampling is 
planned for Site 12. 

Table 6.4.2-2 Site 12 Perchlorate Concentration (ug/L) 
Monitor Well 

No. 
Sample Date 

May 00 
Sample Date 

Sept. 00 
Sample Date 

Jan. 01 
12WW01 8.6 <8 56 
12WW02 1.6 <4 <4 
12WW05 <1 6 <4 
12WW12 8.7 Not sampled Not sampled 

6.4.3 Site 16 Groundwater Monitoring 
Groundwater sampling was first carried out in 1980 at Site 16.  As part of the 
groundwater studies, environmental monitoring has been conducted by sampling 
monitoring wells in 1980, 1982, and 1987.  Surface water, sediment, and soil sampling 
has been conducted in 1982. 

As part of the Remedial Investigation sampling, environmental monitoring has been 
conducted as follows: 

Sampling of monitor wells in Site 16 has been carried out in 1993, 1995, 1997, 
and 1998 (two sets). 
Site 16 had surface water and sediment sampling in 1993, 1995, 1997, and 1998. 
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Site 16 had soil sampling carried out in 1987, 1993, 1995, and 1997. 
Groundwater samples specifically for perchlorate were collected from 10 wells in 
May 2000, 37 wells in September 2000, and 20 wells in January 2001.  Four soil 
samples were collected in May 2000.   

Figures provided in Appendix G show the shallow groundwater elevation maps for Site 
16 from the September 1995 ROD, October 1997 and in October 1998.  Figures No. 11 
and No. 12 illustrate the intermediate groundwater for Site 16 in October 1997 and 
October 1998.  A distinct depression has resulted in both levels in the 1998 data due to 
the operation of the extraction wells at Site 16.  This is an indication the groundwater 
extraction system is functioning as designed. 

Like Site 12, wells at Site 16 were plugged in the vicinity of the landfill cap, which 
reduces the available information to evaluate the impact of the cap.  It would be useful to 
have seasonal water levels measured for Site 16. 

Monitoring of groundwater around the landfills was in the ROD for Sites 12 and 16. The 
ROD does not detail how to monitor the sites, but it could be assumed that measuring 
groundwater levels and sampling of groundwater on a regular basis are implied.  

Sampling for perchlorate was started in 2000 as part of a LHAAP wide study.  This is 
separate from the sampling of the extraction wells done by the contractors operating the 
GWTP.  The data is provided in a separate report. 

USACE contractors have sampled the extraction wells for Site 16 periodically.  The data 
from the last sampling event is summarized for perchlorate and TCE in Table 6.4.3-1.  
The extraction well data does not indicate any distinct trends.  The data does indicate the 
water being treated is highly contaminated.  Water levels have been measured for the 
piezometers associated with the extraction wells.  These measurements show a distinct 
depression around the extraction wells. 

Table 6.4.3-1 Site 16 Extraction Well Analysis June 2001 
Extraction 
Well No. 

Analyte Result 
(ug/L) 

Analyte Result 
(ug/L) 

1. Perchlorate 610 Trichloroethene 24000 
2. Perchlorate 467 Trichloroethene 18000 
3. Perchlorate 512 Trichloroethene 21000 
4. Perchlorate 446 Trichloroethene 20000 
5. Perchlorate 486 Trichloroethene 24000 
6. Perchlorate 323 Trichloroethene 21000 
7. Perchlorate 387 Trichloroethene 13000 
8. Perchlorate 486 Trichloroethene 20000 
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The main concern at Landfill 16 is the potential of groundwater to transport contaminants 
into Harrison Bayou.  It is not clear from the review of the reports if the extraction system 
at Site 16 protects Harrison Bayou adequately from groundwater contamination moving 
east or southeast directly to the bayou.  Geologic cross sections in the Draft RI done by 
Sverdrup (August 1999) show the shallow sands as continuous down to well 16WW27 on 
Harrison Bayou.  Historical RI monitor well samples show that the contaminants are 
moving northeast along the bayou.  Since there is not a clearly defined explanation for 
this movement it may warrant further study. 

Sverdrup (August 1999) sampled groundwater from wells surrounding the extraction 
system from 1995 through 1998 for Site 16.  This gives an indication of the effectiveness 
of the extraction system.  This data is summarized for TCE in Table 6.4.3-2.  It is 
believed that a detailed evaluation would show the extraction system is beginning to be 
effective.  

Groundwater levels measured before the landfills were capped covered the whole site at 
both landfills.  This established pre-construction groundwater levels for both landfills.  
Monitor wells in and around the caps were plugged for both landfill sites and not 
replaced after construction of the caps.  Groundwater measurements since the capping are 
north of both sites and give little information about the caps.  To better evaluate the 
effectiveness of the caps, monitor wells or piezometers could be installed within the 
capped area. 

Table 6.4.3-2 Trichloroethylene Concentrations in Monitoring Wells Around 
Extraction System at Site 16 

Monitoring 
Well No. 

Sample Date 
Jun-95 

Sample Date 
Oct-97 

Sample Date 
Jan-98 

Sample Date 
Jun-98 

16WW12 1390 7500 5100 7100 
16WW13 4820 12000 Not Sampled Not Sampled 
16WW14 38 53 82 45 
16WW16 20900 25000 19000 15000 
16WW22 Not Available 2700 4300 2000 
16WW26 Not Available 95 270 32 
16WW29 Not Available 59 66 25 
16WW30 Not Available 36 9.3 11 
16WW35 Not Available 1800 490 340 
16WW36 Not Available 11000 8600 8900 
16WW37 Not Available 1200 1500 1400 
16WW38 Not Available 23 160 73 
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6.4.4 Site 16 Surface Water and Sediment Samples 
Surface water and sediment samples for Site 16 were collected as a part of the RI 
program. This was done prior to or during the construction of the landfill cap as reported 
by Sverdrup, August 1999.  They appear to have been only sampled once from 
information in the RI.   The metals copper, lead, and zinc were above MSC in surface 
water samples.  No contaminants were above the MSC in sediment samples. 

Additional surface water and sediment sampling of Harrison Bayou has been carried out 
by the USACE on a quarterly schedule.  TCE has been detected in surface water samples 
from Harrison Bayou at location HBW-1 since 1995.  The location is 100 feet northeast 
of monitor well 16WW12 on Harrison Bayou.  It can range between 282 ug/l to non-
detect depending amount of flow in Harrison Bayou.  The higher concentrations 
generally occur during late summer when flow can be very low.  At the time of the 
highest detection, no detection was made at four downstream sample locations on 
Harrison Bayou. 

6.5 Site Inspection 
Representatives of the USACE Tulsa District, an independent consultant, and the 
operating contractor on the site carried out inspections at the Site on October 17 and 18, 
2001.  CES has the operating contract for the site.  The purpose of the inspections was to 
assess the protectiveness of the early interim remedial actions at Site 18/24 and Site 12 & 
16.  This includes the groundwater treatment system, caps, fences, and signs.  

No significant issues have been identified at any time regarding the groundwater 
treatment system, caps, fences, and signs.  The groundwater treatment system was 
functioning well and had no major deficiencies.  

Weather was clear and temperature in the mid 60’s at the time of the site inspection.  The 
ground was dry and the last rains were the week before when more than five inches fell. 

The inspection team divided into two teams to look at Sites 18 & 24 and Sites 12 and 16 
separately.  Dawn Knight of USACE and Bill Corrigan of CES reviewed Site 18 and 24.  
They inspected the Burning Ground No. 3 (Site 18) and UEP (Site 24), including ICT’s, 
monitor wells, fences, and signs.  Discrepancies were noted in regard to signs, roads, and 
keeping fences clear of vegetation. 

The same group inspected the GWTP and no major problems were encountered.  
Equipment at the plant has been maintained and is functioning as designed.  Maintenance 
records are updated daily and provided to regulators in a monthly report.  As indicated in 
the maintenance records, equipment at the plant has been periodically damaged due to 
lightning strikes so it is recommended that installation of lighting grounding system be 
considered.  All compliance records at the GWTP are filed by date and sampling event.  
Records appear to be intact and are well organized.  Each laboratory report is evaluated 
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according to USACE data validation guidelines.  A data validation checklist is filled out 
and filed with each report.  Daily flow, process changes, and onsite monitoring data is 
kept onsite and filed accordingly.  A computer database of most information is 
maintained for electronic storage. 

Cliff Murray of the USACE and Bill Sniffen of Sniffen Around, LLC inspected Sites 12 
and 16.  The caps on the landfills were a primary concern and are in good overall 
condition.  Erosion was noted at the east/northeast edge of Site12.  Grass cover was thin 
in areas, but erosion has not resulted.  Some of the monitor wells and piezometers needed 
maintenance.  An operations and maintenance plan does not exist for the landfills caps 
specifically.  However, on the whole the maintenance is being carried out without 
problems. 

On October 18, 2001, the entire inspection team reviewed their findings and discussed 
any outstanding issues. 

The site inspection checklist is included in this report as Appendix A. 

6.6 Interview Summary 
Interviews were conducted in person or by mail.  The interview forms were distributed on 
September 17, 2001. 

The following nine persons were interviewed either by mail or in person as a part of the 
five-year review:  

Mr. William R. Corrigan III, the Plant Manager for the Groundwater Treatment Plant 
operated by Complete Environmental Service stated that the plant is well designed and 
has more capacity available.  The FBR is working well but requires constant attention. 

Mr. Roy Darville, a professor of biology at East Texas Baptist University states that the 
three projects are well done and performing as expected.   He added that there is a 
positive effect on the community to know the cleanup is in-progress.  He says the 
LHAAP TRC meetings have been informative to him. 

Wes and Joann Hodges, owners of the Hodgepodge Cottages in Karnack, Texas did not 
have a direct knowledge of the sites, but did have confidence in Dwight Shellman’s 
activities and found him to be a source of information. 

Mr. H. L. (Bud) Jones of B. Jones Environmental feels that much progress has been 
made, but there needs to be some fine tuning in the Landfill 16 and BG 3/UEP (Site 
18/24) Areas.   Possibly additional remediation, such as insitu treatment may be required.  
The interim action has calmed down many of the community fears.  There is still some 
community concern about leaving the source material at Site 16 Landfill.  He suggested 
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that confirmation Site Characterization and Analysis Penetrometer System (SCAPS) data 
be collected at BG 3/UEP Area, similar to the work done at Landfill 16. 

Mr. Cliff Murray, Environmental Engineer with the Tulsa District, U. S. Army Corps. Of 
Engineers, stated that things are going smoothly especially the maintenance of the sites.  
He also says the current operator at the site has done an outstanding job of maintaining 
records (operational and historical) of the site. 

Mr. Jim Sher, Team Leader for the project for TNRRC states the organization of these 
areas and the work done at them has been well thought out.  After years of investigation, 
progress is steadily increasing.  He says the public is anxious to have the site turned over 
for public use and adds that there are many interested parties involved in this site, but all 
seem to be willing to work together. 

Mr. William Sniffen, a consulting geologist stated that the landfill sites, burning ground, 
and the groundwater treatment plant are well managed and progress is being made on 
final solutions for all the sites.  He added that the Army and regulatory community have 
worked hard to provide information on the sites to the public.  

Mr. Bob Speight, the President of the Greater Caddo Lake Association and a resident of 
Karnack, Texas had a very good impression of the project.  He added the site operations 
had a good effect on the community and were well run. 

Mr. Chris Villarreal, Project Manager with the U. S. EPA, Region 6, stated that the 
project is very complex with multiple operable units.  Considerable resources have been 
expended on this project over the years.  Progress has been made in identifying and 
addressing contamination resulting from 50+ years of Army operations, however there is 
still a lot of work to be done. 

The individual interview forms are included in this report as Appendix H. 
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7.1 Site 18/24 Technical Assessment 

7.1.1 Question A:  Is the remedy functioning as intended by the decision 
documents? 

Remedial Action.  The Site 18/24 construction project was completed in August 
1999.   Some locations of contaminated source material were removed and treated 
from the old Burning Ground 3 Area, five thousand linear feet of ICT’s were 
installed and the GWTP was built.   The GWTP continues to operate.  To date 
approximately 60 million gallons of contaminated water has been treated through 
the GWTP.   

 
Groundwater elevation levels are monitored monthly at Site 18/24 and COCs are 
currently monitored semi-annually by sampling forty-seven selected monitor 
wells.  Data from the sampling events is tabulated and monitor well trend charts 
are updated.  Contaminant trend maps are generated semi-annually and 
groundwater contour maps are generated monthly.  Contaminants have been 
monitored at the Site semi-annually since 1997 and quarterly between 1986 and 
1994.  Random sampling events have occurred at the site since 1976.  Semi-
annual sampling is intended to continue well beyond the next scheduled five-year 
review. 

 
Contaminants are measured in ICT’s semi-annually.  Water removed from each 
ICT is measured daily.  From this data, pounds of contaminants removed are 
calculated semi-annually. From April 1998 through December 2000, 
approximately 22,225 pounds of Methylene Chloride (MC) was removed from 
Site 18/24 and over 2100 pounds of TCE.  In calendar year 2001, 170 pounds of 
perchlorate was removed from Site 18/24.  Provided in Table 7.1.1-1 is a 
summary of contaminants removed at the site from 1998 through December 2001.  
Various other volatiles and byproducts were removed at lower quantities.  
 
Review of documents, Applicable or Relevant and Appropriate Requirements 
(ARAR)’s, risk assumptions, and the results of the site inspection indicate that the 
remedy is functioning as intended by the ROD.  The selected remedy to pump and 
treat groundwater continues to be effective in removing and controlling the 
groundwater gradient at the site.  Large quantities of contaminants are being 
removed.  As long as the water extraction system is operating, the contaminants 
should be contained. 
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Table 7.1.1-1 Contaminants Removed for Site 18/24 Apr.-98 to Dec.-01 

Contaminants 

Pounds 
Removed 

1998 

Pounds 
Removed 

1999 

Pounds 
Removed 

2000 

Pounds 
Removed 

2001 

Total 
Removed 
to Date 

      
1, 1 Dichloroethene 0.00 0.00 0.17 14.24 14.41
1, 2 Dichloroethane 0.00 0.00 0.73 5.89 6.61
Acetone 0.00 192.54 227.93 0.92 421.39
Benzene 0.00 0.00 0.00 0.44 0.45
cis-1, 2- Dichloroethene 0.00 14.04 16.94 0.00 30.98
Toluene 0.00 0.00 0.00 0.44 0.44
trans-1,2- Dichloroethene 0.00 0.00 0.00 0.00 0.00
Trichloroethene 134.03 213.19 1168.32 1788.98 3304.51
Vinyl Chloride 0.00 0.00 5.34 8.57 13.91
1, 1, 2- Trichloroethane 0.00 0.00 0.01 0.53 0.54
1, 1- Dichloroethane 0.00 0.00 0.04 0.16 0.19
Chloroform 0.00 0.00 0.03 2.64 2.67
Methylene Chloride 2061.97 2042.18 14620.72 20584.32 39309.19
Tetrachloroethene 0.00 0.00 0.32 1.48 1.80
1, 2, 4-Trimethylbenzene 0.00 0.00 0.00 0.00 0.00
Carbon tetrachloride 0.00 0.00 0.00 0.20 0.20
Trichlorofluormethane 0.00 0.00 0.00 0.00 0.00
Dichlorodifluoromethane 0.00 0.00 0.00 0.00 0.00
Chloroethane 0.00 0.00 0.00 0.00 0.00
Carbon disulfide 0.00 0.00 0.00 0.00 0.00
Xylene 0.00 0.00 0.00 0.13 0.13
2-Butanone 0.00 0.00 0.00 0.00 0.00
Ethyl Benzene 0.00 0.00 0.00 0.80 0.80
1,1,1-Trichloroethane 0.00 0.00 0.00 0.33 0.33
Freon-113 *  0.00 *  0.00 *  0.00 *  679.70 *  679.70
Total Volatiles Removed 
Per Year 2195.99 2461.96 16040.55 23089.76  
Total Volatiles Removed 
to Date     43788.26
Total Perchlorate 
Removed to Date 0.00 0.00 102.59 2577.00 2679.59
* Freon-113 has not been monitored prior to 2001.  The 679.70 pounds removed 
is based only on a few ICT’s and one sampling event. 

Implementation of Institutional Controls and Other Measures.  Access 
controls such as fencing and warning signs are in place.   Security personnel 
regularly patrol the site daily.  The property is under the jurisdiction of the Army, 
who has no plans on transferring the property.  No deed records are in place for 
each site.  Property owned by the federal government is not deeded. 
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HASP/Contingency Plan.   Both the Health and Safety Plan (HASP) and 
contingency plan are in place, are adequate to control risks, and are being 
properly implemented.  Employee training is up to date.  Hazwoper training 
occurs annually along with a simulated spill training exercise.  First-Aid, CPR, 
and RCRA training occur annually.  During the occurrence of a spill of 
contaminated groundwater during an extended freeze in January 2001, the 
contingency plan was implemented and functioned effectively. 

 
System Operations O&M.  System operations are consistent with requirements. 

 
Cost of Systems/O&M.  Total estimated remedial cost of the project is 
$36,890,000.  Current O&M exceeds the estimated $400,000/year O&M costs in 
the ROD by approximately $200,000/year.  The original estimated O&M cost is 
exceeded partially due to the operation and maintenance of the FBR, which was 
not part of the original ROD.  Other non-planned events have impacted the cost of 
operation of the GWTP such as weather events and emergency maintenance due 
to equipment failure.  Costs of maintaining the extraction system at Site 16 has 
also been rolled into the contract for GWTP operations and therefore increases the 
costs associated with O&M of the GWTP. 

 
Opportunities for Optimization.  Optimization of the remedial process has been 
an ongoing activity since the GWTP began operations in 1997. 

 
Water levels and pump efficiency from each ICT are monitored and recorded on a 
monthly basis.   Contaminant removal from Site 18/24 is quantified semi-annually 
for volatiles, perchlorate, and chloride.  Water level probes are adjusted 
accordingly for maximum removal efficiency and for controlling groundwater 
contours. 

 
Equipment at the wellfield and GWTP is maintained through a preventative 
maintenance program.  All maintenance performed is recorded daily and 
summarized monthly and again in a yearly report.  A spare parts inventory is kept 
onsite for long-lead time parts.  Manufacturers technical guidance for all 
equipment is kept on file at the GWTP.  Opportunities to improve the system are 
presented to the Army by the contractor on a quarterly basis and evaluated for 
cost and benefits. 

 
The sampling program is evaluated at least yearly to ensure compliance and 
effective monitoring of the Site.  Monitoring procedures were updated in 2001 to 
ensure collection of grab and composite samples from the GWTP.  Some 
monitoring for specific constituents was reduced.  Further improvements to the 
sampling are feasible during the next few years.  Some reduction or change in 
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monitoring wells sampled is feasible.  All data is filed at the GWTP and is also 
converted for electronic storage. 

 
A GWTP and Wellfield Operations and Maintenance Plan has been developed 
which is comprised of all procedures, plans, and records for GWTP operation.  
The Plan is updated annually and distributed on a CD to the Army.  Working 
copies are kept onsite at the GWTP. 

The possibility of using treated water from the ground water treatment plant 
(GWTP) as injection water for Site 18/24 should be evaluated.  Using the treated 
water in such a manner could provide the following benefits: 

Injecting the treated water within Site 18/24 could serve to mobilize 
contaminants (i.e., volatiles & perchlorate), thereby accelerating contaminant 
collection in the existing extraction system and subsequent treatment at the 
GWTP.   
The injected water could be amended with nutrients to enhance in-situ 
bioremediation of contaminants (i.e., Perchlorate). 
A current limiting factor for the GWTP discharge is the flow rate in Harrison 
Bayou which varies seasonally.  Providing another place to send treated water 
would allow the GWTP to operate with less dependence on the flow in 
Harrison Bayou. 

Early Indicators of Potential Remedy Failure.  No early indicators of potential 
remedy failure were noted in the review. 

7.1.2 Question B:  Are the assumptions used at the time of remedy selection 
still valid? 
Changes in Standards and To Be Considered (TBC) Requirements.  
ARAR’s included in the ROD must still be met at this time.  A list and review of 
ARAR’s is included in Appendix C.   

 
30 TAC Chapter 307 was revised and became effective on 17 August 2000.  
Although encompassing many changes, of applicable and relevant interest is the 
revision of toxic criteria to protect aquatic life.  Changes to the ROD Table 2 
discharge requirements for treated groundwater have been recently considered by 
the TNRCC.  As a result of the review perchlorate effluent limitations have been 
reduced by the TNRCC. 

 
30 TAC 106.533, (formerly Texas Air Control Board Standard Exemption No. 68 
of 30 Texas Administrative Code (TAC) 116) concerns exemptions for waste 
processes and remediation facilities.  The GWTP facility must meet emissions 
limitations and certain record keeping requirements.  Effective 15 November 
1996, all exemptions are included under 30 TAC Chapter 106. 
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Changes in Exposure Pathways.  The land at Site 18/24 is no longer used by any 
LHAAP Facility Contractor for open burning of propellant, explosives, or 
pyrotechnics.  The land is still under the control of the Army and there have been 
no changes in exposure pathways due to changes in land use.  The land 
surrounding the sites is controlled by the U. S. Army and may be transferred to 
the U. S. Fish and Wildlife Service.  

   
No human health or ecological routes of exposure or receptors have changed or 
been newly identified. 

 

Changes in Toxicity and Other Contaminant Characteristics.   Perchlorate has 
been identified in the groundwater at Site 18/24 and the GWTP has been modified 
to remove them.  Effluent discharge guidelines for perchlorate and other COCs in 
the ROD have been reviewed and recently set by the TNRCC. 

 
EPA set a provisional reference dose (RfD) level of 0.0009 mg/kg/day for 
perchlorate in 1998.  Based on the RfD, TNRCC set the state risk levels for 
perchlorate in water to 33 ppb for residential and 92 ppb for industrial/commercial 
exposure.  From more recent information, it appears that these levels will be 
lowered or both residential and industrial/commercial exposure.  The maximum 
contaminant level for perchlorate is currently 22 ppb and subject to change.  
Perchlorate was added to the EPA’s contaminant candidate list on 2 March 1998. 

 
In addition to the constituents monitored in the ROD, the constituent Freon-113 
has been detected in the groundwater at Site 18/24.  The addition of this COC to 
the GWTP effluent table is recommended. 

 
The ROD for the site addresses an interim remedy to mitigate potential risks 
associated with the shallow groundwater at the site and sets performance 
standards for the treated groundwater.  As part of the RI/FS a risk assessment is 
being performed for the site.   The final ROD will take into consideration the 
human health and ecological risk assessment for the site and toxicity and other 
contaminant characteristics. 

   
Changes in Risk Assessment Methodologies.  Changes in risk assessment 
methodologies since the time of the ROD do not call into question the 
protectiveness of the interim remedy. 

 
Expected Progress Towards Meeting Remedial Action Objectives.  Since 
these are interim remedial actions, no objectives in terms of meeting set standards 
have been established.  Progress has been good in controlling the groundwater 
migration at the site. 
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7.1.3 Question C:  Has any other information come to light that could call 
into question the protectiveness of the remedy? 
Human health and ecological risks at the site have not been fully defined.  
However, a risk assessment is being performed as part of the RI/FS.  All 
documents should include COCs that have not only been detected during the RI, 
but are present in sampling performed as part of O&M of the site.  A final ROD 
after the RI/FS will later set remediation criteria as necessary. 

7.2 Site 12 & 16 Technical Assessment 

7.2.1 Question A:  Is the remedy functioning as intended by the decision 
documents?  
Remedial Action.  The caps, as agreed upon in the ROD, were built on Sites 12 
and 16 officially completed on August 1999.  
 
The study performed under the RI/FS at Site 16 of extracting contaminated 
groundwater is progressing.  The selected remedy to pump and treat groundwater 
continues to be effective in removing COCs and seems to be controlling the 
groundwater gradient at the site.  However, monitoring data is limited and/or not 
compiled does not confirm the effectiveness of the system. 
 
Site wide groundwater elevation levels are not monitored regularly at Sites 12 and 
16.  Random groundwater sampling events have occurred since 1980. 
 
The final RI/FS was complete for Site 16 in early 2002. 

 
System Operations/O&M.  The caps seem to be functioning as designed and 
need only routine maintenance.  The caps are maintained regularly and inspected 
quarterly in accordance with RCRA requirements.   Neither site has a written 
O&M Plan for the maintenance on the caps. 

 
The Site 16 groundwater extraction system is maintained by contract by the 
GWTP operator.  Groundwater extracted is tallied monthly. 
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Cost of System Operations/O&M.  Cost of the remedial project through 1998 to 
cap the landfills was $5,500,000.  According to the LHAAP Installation Action 
Plan, the total estimated remaining remedial cost of the Site 12 project is 
$1,012,000 and the Site 16 project is $5,302,000. 

 
Opportunities for Optimization.  The groundwater extraction system needs to 
be evaluated for effectiveness.  Although samples have been taken from the 
extraction wells on a semi-annual basis since their installation, quarterly 
measurements of groundwater depths and COCs in surrounding monitor wells 
would be useful in evaluating the system and the caps.  Since the extraction 
system was installed as a design measure, the final remedy for Site 16 will be 
determined following the Feasibility Study. 

 
Early Indicators of Potential Remedy Failure.  Frequent problems with the 
pumps due to fouling at the Site 16 extraction system require a stringent 
maintenance schedule to remove and clean the pumps.  However, with proper 
maintenance the pumps perform as designed. 

  
Implementation of Institutional Controls and Other Measures.  Access 
controls such as fencing and warning signs are in place.   Security personnel 
regularly patrol the site each day.  The property is under the jurisdiction of the 
Army, who has no plans on transferring the property.  Although no deed records 
are in place, this should be considered in the final ROD. 

 
HASP/Contingency Plan.  Both the HASP and contingency plan are in place, are 
adequate to control risks, and are being properly implemented. 

7.2.2 Question B:  Are the assumptions used at the time of remedy selection 
still valid? 
Changes in Standards and To Be Considered Requirements.  Since the caps 
have been constructed and maintained, the goal of minimizing long-term vertical 
infiltration of water through the landfills is being attained.  Minimizing long-term 
vertical infiltration of water through the landfills will be dependent upon long-
term maintenance of the landfill caps.  

 
The requirement of the Early Interim Remedial Action to minimize contaminant 
transport through landfill Site 16 is only met by the continued operation of the 
eight vertical extraction wells installed as part of a treatability study after the 
installation of the landfill cap.  Operation of the wells will continue until a final 
remedy is developed and in operation. 
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The RI/FS addresses toxicity and of the contaminants and the human health and 
ecological risk assessment.  The final ROD for the site will determine the final 
remedy selection.

Changes in Exposure Pathways.  The land at Sites 12 and 16 are no longer used 
by a LHAAP Facility Contractor as landfills.   The land is still under the control 
of the Army and there have been no changes in exposure pathways due to changes 
in land use.  A fence and warning signs restrict access to the landfill.  The land 
surrounding the sites is controlled by the U. S. Army and may be transferred to 
the U. S. Fish and Wildlife Service.  

No human health or ecological routs of exposure or receptors have changed or 
been newly identified. 

Changes in Toxicity and Other Contaminant Characteristics.  Perchlorate has 
been identified in the groundwater at Site 16 and groundwater extraction from the 
site is being treated at the GWTP.  The GWTP has been modified to treat for 
perchlorate.  The groundwater is being extracted and treated in the GWTP. 

 
EPA set a provisional RfD level of 0.0009 mg/kg/day for perchlorate in 1998.  
Based on the RfD, TNRCC set the state risk levels for perchlorate in water to 33 
ppb for residential and 92 ppb for industrial/commercial exposure.  From more 
recent information, it appears that these levels will be lowered for both residential 
and industrial/commercial exposure.  The maximum contaminant level for 
perchlorate is currently 22 ppb.  Perchlorate was added to the EPA’s contaminant 
candidate list on 2 March 1998. 

 
As part of the RI/FS a risk assessment is being performed for the site, which takes 
into consideration the human health and ecological risks for the Site and toxicity 
and other contaminant characteristics. 

 
The ROD for the site addresses an Early Interim Remedial Action and is designed 
to mitigate potential risks associated with the groundwater at the Site.  The final 
ROD will address a permanent remedy for the site. 

 
Changes in Risk Assessment Methodologies.  Changes in risk assessment 
methodologies since the time of the ROD do not call into question the 
protectiveness of the remedy.  The ROD is an Early Interim Remedial Action and 
not the final remedy. 

 
Expected Progress Towards Meeting Remedial Action Objectives.  The 
objectives of the remedy are to perform the following 1) minimize long-term 
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vertical infiltration of water through the landfills; and 2) minimize contaminant 
transport. 

Since the caps have been constructed and maintained, the goal of minimizing 
long-term vertical infiltration of water through the landfills is being attained.  
Minimizing long-term vertical infiltration of water through the landfills will be 
dependent upon long-term maintenance of the landfill caps.  As stated in Section 
6.5, “an operations and maintenance plan does not exist for the landfill caps 
specifically.”  To help ensure long-term maintenance, a landfill cap operations 
and maintenance plan will be developed and implemented. 

The requirement of the Early Interim Remedial Action to minimize contaminant 
transport through landfill Site 16 is only met by the continued operation of the 
eight vertical extraction wells installed as part of a treatability study after the 
installation of the landfill cap.  Operation of the wells will continue until a final 
remedy is developed and in operation. 

7.2.3 Question C:  Has any other information come to light that could call 
into question the protectiveness of the remedy? 

A portion of the Site is within the 100-year floodplain.  This does not 
effect operations now but should be considered when designing the 
remedy in the final ROD. 

Human health and ecological risks at the site have not been fully defined.  
However, a risk assessment is being performed as part of the RI/FS.  A 
final ROD after the RI/FS will later set remediation criteria as necessary. 

The observance of perchlorate in the shallow ground water close to 
Harrison Bayou (i.e., Monitoring Well 16 WW12 with a detected 
perchlorate concentration of 2,430 µg/L) calls into question the 
protectiveness of the remedy.  Not enough historical data for perchlorate 
or other known contaminants is available to establish contaminant trends 
in groundwater.  Surface water has been monitored on a quarterly basis 
since 1995. 
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Several issues for Sites 18/24 and 12 & 16 were identified during the Site Inspection.  
The issues are provided in tables 8.0-1, 8.0-2, and 8.0-3. 

Table 8.0-1 Issues for Site 18/24 
Issue Currently Affects 

Protectiveness 
(Yes/No) 

Affects Future 
Protectiveness 

(Yes/No) 
Eight vertical extraction wells required by 
ROD not installed. 

No No 

Contracting groundwater plume due to 
pumping may allow reduction in number of 
monitoring wells sampled. 

No No 

Growth in fence line around the Site. No No 
Fencing around Site does not contain ICT’s. No No 
Lack of restricted access signs around the Site. No Yes 
Roads in Site have potholes. No No 
Slip flanges and bolts on pipe junctions at ICT 
wellheads deteriorating. 

No No 

High frequency of repair of electronic 
equipment following lightning storms 
indicates need for lightning arrestors/lightning 
rods to prevent damage to sensitive equipment. 

No No 

Metal precipitation process may not be 
required. 

No No 

Control wires at Site at junction box are not 
protected. 

No No 

Release of approximately 50,000 gallons of 
untreated groundwater in January 2001. 

No No 

Contaminants in monitor well C-06. No No 
Contamination at Northwest of Burning 
Ground outside ICT capture zone. 

No Yes 

Monitor wells 18WW08 and 18WW17 not in 
perchlorate sampling of Site 18/24. 

No Yes 

COC’s detected in onsite monitoring should be 
included in subsequent documents. 

No Yes 
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Table 8.0-2 Issues for Sites 12 
Issue Currently Affects 

Protectiveness 
(Yes/No) 

Affects Future 
Protectiveness 

(Yes/No) 
Groundwater monitoring (chemical sampling 
and water levels) not conducted regularly or 
documented properly 

No Yes 

Erosion on landfill cap near toe of cap No Yes 
Need O&M Plan for Site No Yes 
Non-source soils not protected by cap No Yes 

Table 8.0-3 Issues for Sites 16 
Issue Currently Affects 

Protectiveness 
(Yes/No) 

Affects Future 
Protectiveness 

(Yes/No) 
Groundwater monitoring (chemical sampling 
and water levels) not conducted regularly or 
documented properly 

No Yes 

Need O&M Plan for Site No Yes 
Evaluate the hydrogeologic effectiveness of 
the groundwater extraction system 

No Yes 

Groundwater model in RI/FS should provide 
modeling of perchlorate and possibly other 
contaminants 

No Yes 

Steel covers off of housing at extraction wells No No 
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Recommendations and follow-up actions are provided in table 9.0-1, 9.0-2, and 9.0-3. 
Table 9.0-1 Recommendations for Site 18/24 

Affects 
Protectiveness? 

(Yes/No) 

Issue Recommendations/Follow-
up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Current Future 

Eight extraction wells 
required by ROD not 
installed. 

Evaluate need for wells and install 
or obtain release from State and 
EPA 

USACE State/EPA 11/30/02 No Yes 

Contracting groundwater 
plume due to pumping may 
allow for reduction in 
number of monitoring wells 
sampled 

Review monitoring wells sampled 
and change as necessary 

CES / 
USACE 

State/EPA 11/30/02 No No 

Growth in fence line around 
the Site 

Cut trees along fence line CES State/EPA 3/30/02 No No 

Fencing around Site does not 
contain ICT’s 

Determine applicability for fencing 
around ICT’s 

USACE State/EPA To Be 
Determined 

No No 

Lack of restricted access 
signs around the Site 

Place signs around site CES / 
USACE 

State/EPA 5/30/02 No Yes 

Roads in Site have potholes Fill in potholes CES State/EPA 12/30/01 No No 
Slip flanges and bolts on 
pipe junctions at ICT 
wellheads deteriorating 

Paint flanges and monitor for 
deterioration 

CES State/EPA 12/30/01 No No 

High frequency of repair of 
electronic equipment 
following lightning storms 
indicates need for lightning 
arrestors/lightning rods to 
prevent damage to sensitive 
equipment. 

Perform cost analysis for installing 
lightning protection 

USACE State/EPA 12/30/01 No No 

Metal precipitation process 
may not be required 

Review data and monitoring 
information 

USACE State/EPA 11/30/02 No No 

Control wires at Site at 
junction box are not 
protected 

Protect wires at junctions USACE State/EPA 5/30/02 No No 

Release of approximately 
50,000 gallons of untreated 
groundwater in January 2001 

Review spill procedure and 
implement Freeze Protection Plan 

USACE State/EPA 11/30/01 No No 

Contaminants in  monitor 
well C-06 

Further investigation to determine 
if there is another source area. 

USACE State/EPA 11/30/02 No No 

Contamination at Northwest 
of Burning Ground outside 
of ICT capture zone. 

Further study to determine if 
groundwater extraction from area is 
required. 

USACE State/EPA 11/30/02 No Yes 

Monitor wells 18WW08 and 
18WW17 not in  perchlorate 
sampling of Site 18/24 

CES will include these wells in Site 
18/24 sampling 

CES State/EPA 5/30/02 No Yes 

COC’s detected in onsite 
monitoring not included in 
investigations. 

Review analysis of ICT’s and 
monitoring wells conducted by 
onsite GWTP contractor for 
COC’s.  Include new COC’s in 
subsequent investigations as 
necessary. 

USACE State/EPA 8/30/02 No Yes 
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Table 9.0-2 Recommendations for Site 12 
Affects 

Protectiveness? 
(Yes/No) 

Issue Recommendations/Follow-
up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Current Future 

Groundwater monitoring not 
conducted regularly or 
documented properly 

Monitor the wells on a regular basis 
and document in annual report. 

USACE State/EPA 11/30/02 No Yes 

Erosion on landfill near cap 
toe 

Repair erosion CES USACE 2/30/02 No Yes 

Need Operation & 
Maintenance Plan for Site 

Write and implement a O&M Plan 
for Site 

USACE State/EPA 8/30/02 No Yes 

Non source soils not 
protected by cap 

Investigate and determine if action 
is necessary and include in final 
ROD. 

USACE State/EPA 11/30/02 No Yes 

Table 9.0-3 Recommendations for Site 16 
Affects 

Protectiveness? 
(Yes/No) 

Issue Recommendations/Follow-
up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Current Future 

Groundwater monitoring not 
conducted regularly or 
documented properly 

Monitor the wells on a regular basis 
and document in annual report. 

USACE State/EPA 5/30/02 No Yes 

Need Operation & 
Maintenance Plan for Site 

Write and implement a O&M Plan 
for site 

USACE State/EPA 8/30/02 No Yes 

Evaluate the hydrogeologic 
effectiveness of the 
groundwater extraction 
system 

Perform study to determine 
effectiveness of extraction system 

USACE State/EPA 11/30/02 No Yes 

Groundwater model in 
RF/FS should provide 
modeling of perchlorate and 
possibly other contaminants 

Perform study to determine impact 
of other contaminants on 
environment 

USACE State/EPA 11/30/02 No Yes 

Steel covers off of housing 
at extraction wells. 

Place covers on housing or replace 
with lighter covers more easily 
moved 

CES / 
USACE 

State/EPA 5/30/02 No No 
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The protection of human health and the environment by the remedial actions at Site 
18/24, Site 12, and Site 16 are discussed below.  Both the Onsite Health and Safety Plan 
and the Contingency plan are in place and are adequate to control risks, and are properly 
implemented.  These apply to all sites and substantially reduce the chance of exposure to 
contaminants even if the caps or extraction systems fail. 

10.1 Sites 18 and 24 
The Early Interim Remedial Action at Site 18/24 currently serves the purpose of 
protecting human health and the environment by controlling exposure pathways that 
could result in unacceptable risks.  The migration of contaminants to wells screened in 
the intermediate and deeper groundwater zones has been stable and/or declining.  

The removal action and operation of the ICT’s and treatment of the water at the GWTP 
are protective of the environment and human health by greatly reducing the chance of 
contaminants leaving the site.  As long as the ICT’s and the GWTP are in operation, this 
will remain true.  As an early interim action this was not intended to be final solution.  
Risk assessments for human health and the environment are being prepared for the site in 
accordance with the RI/FS.  

10.2 Site 12 
The Early Interim Remedial Action at Site 12 is expected to be protective of human 
health and the environment, and in the interim, exposure pathways that could result in 
unacceptable risks are being controlled. 
 
The early interim remedial action at Site 12 is expected to reduce the potential for vertical 
infiltration of water through the landfills and to minimize contaminant transport.  The 
assessment of this five-year review found that the remedy was constructed in accordance 
with the requirements of the ROD for Site 12.  
 
Although the cap is protective of the environment and human health by reducing the 
amount of water moving through the source material, the effectiveness of the cap needs 
to be further evaluated.   Groundwater monitoring has not been conducted frequently 
enough to establish seasonal groundwater contours or contaminant trends.  In addition, 
non-source area soil that contains contaminants is not protected by the cap from 
infiltration of water and may be a cause of concern. 
 
The risk assessment for the site also needs to be completed.  As an Early Interim 
Remedial Action, the cap was not intended to be final solution.   However, pending the 
outcome of the risk assessment and groundwater monitoring, the cap may be the final 
solution. 
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10.3 Site 16 
The remedial action at Site 16 is expected to be protective of human health and the 
environment by serving its intended purpose to reduce the potential for vertical 
infiltration of water through the landfill.  With the addition of eight extraction wells as 
part of the accelerated RI/FS, the remedial action meets the objective to minimize 
contaminant transport.  The removal action and operation of the eight extraction wells 
assist in protection of the environment and human health by greatly reducing the chance 
of contaminants leaving the site.  For the remedial action to remain effective, the 
extraction wells will remain in operation.  As an Early Interim Remedial Action this was 
not intended to be final solution.  A Feasibility Study is still in progress. 

Future remedies at Site 16 need to evaluate the following: 
The effectiveness of the cap needs to be evaluated through regular groundwater 
monitoring. 
Determine if additional monitoring wells and piezometers need to be installed 
between the landfill and Harrison Bayou. 
The Baseline Risk Assessment for Human Health states “Based on the results of 
the Site 16 baseline risk assessment, it appears that groundwater is the primary 
medium of concern at the site.  The hypothetical future use of groundwater should 
be further evaluated by 1) identifying the effect of the current groundwater 
extraction system on groundwater concentrations relative to potential future sites 
uses: and 2) identifying the potential for contaminants identified in onsite 
groundwater to migrate off-site.”  
Site 16, needs additional ecological risk assessment work before a final decision 
can be made concerning the final remedy.   
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This Site requires ongoing five-year reviews.  The next review will be conducted within 5 
years of the completion of this five-year review report.  The completion date is the date 
of the signature shown on the signature cover attached to the front of the report. 
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END OF REPORT 
for 

Five-Year Review 
 

Longhorn Army Ammunition Plant 
Karnack, Texas 

 
Site 18/24 (Burning Ground 3) 

Site 16 (Old Landfill) 
Site 12 (Sanitary Landfill) 
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Appendix 

A. Five Year-Review Site Inspection Checklist 
B. Documents Reviewed 
C. Regulatory Review 
D. Photographs 
E. Site 18/24Contaminant Contour Maps 
F. Site 12 Groundwater Elevation Contour Maps 
G. Site 16 Groundwater Elevation Contour Maps 
H. Survey Forms 
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APPENDIX A 
 
 
 
 

 FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
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FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 
Information may be completed by hand and attached to the five-year review report as supporting 
documentation of site status.  “N/A” refers to “not applicable.” 

 
 

I.  SITE INFORMATION 
 
Site Name: Longhorn Army Ammunition 
Plant 

 
Date of Inspection: 10/17-18/01 

 
Location and Region: Harrison County, Texas, 
Region 6 

 
EPA ID: TX6213820529 

 
Agency, office, or company leading the five-year 
review: 
Complete Environmental Service (Onsite 
Contractor) 
Corps of Engineers (Tulsa District) 

 
Weather/temperature: 
Clear & Sunny/ 60 F 

 
Remedy Includes:  (Check all that apply) 

  Landfill cover/containment 
  Access controls 
 Institutional controls 
  Ground water pump and treatment 
  Surface water collection and treatment 
 Other  

 
Attachments:   Inspection team roster attached   Site map attached 

 
II.  INTERVIEWS  (Check all that apply) 

 
1. O&M Site Manager  
William Richard Corrigan       O&M Project Manager  10/17/01 

 Name Title Date 
Interviewed:    by mail       at office       by phone Phone no.      
Problems, suggestions:   Report attached    

 
 
2. O&M Staff   
Scott Beesinger              Quality Control Manager    10/17/01 
Lanita Burchfield                    Office Administrator               10/17/01
Robert Owen Plant Operator                                      10/17/01 
William Corrigan II             Plant Operator/Maintenance                10/17/01 
Name Title Date 
Interviewed:    by mail     at office        by phone Phone no.      
Problems, suggestions:    Report attached      
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II.  INTERVIEWS  (continued) 
3. Local regulatory authorities and response agencies (i.e.; State and Tribal offices, emergency 

response office, police department, office of public health or environmental health, zoning 
office, recorder of deeds, or other city and county offices, etc.).  Fill in all that apply. 

 
Agency Texas Natural Resource Conservation Commission 
Contact  Jim Sher Team Leader 9/12/01 512-239-2444

Name           Title  Date Phone no. 
 

Problems, suggestions:     Report attached See survey 
 
 
Agency U.S. Environmental Protection Agency – Region VI
Contact  Chris G. Villarreal Remedial Project Manager  9/18/01 214-665-6758

Name           Title  Date Phone no. 
 

Problems, suggestions:     Report attached See survey  
4. Other interviews (optional):        Report attached to Five-Year Review Report 
1. Cliff Murray, Environmental Engineer, Corps of Engineers 
2. Bob Speight, Vice President, Greater Caddo Lake Association 
3. Wes & Joann Hodges, Local Business Owners 
4. Roy Darville, Professor of Biology, East Texas Baptist University 
5. Bill Sniffen, Geologist 
6. H.L. (Bud) Jones 
 

 
III.  ONSITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 

 
1. O&M Documents 

  O&M manual   Readily available   Up to date   N/A 
  As-built drawings   Readily available   Up to date   N/A 
 Maintenance logs  Readily available  Up to date   N/A 

 
Remarks: O&M manual kept at onsite, scheduled inspections up to date.  All process monitoring 
logs, maintenance logs, calibration logs, air emissions reports, monthly reports, quarterly reports 
and annual reports available.  
  

 
2. Site-Specific Health and Safety Plan  Readily available  Up to date  N/A 

 Contingency plan/emergency response plan      Readily available   Up to date  N/A 
 
Remarks: Reviewed annually. 
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III.2 ONSITE DOCUMENTS & RECORDS VERIFIED  (continued) 
 
3. O&M and OSHA Training Records  Readily available  Up to date  N/A 
 

Remarks: Confined Space and Hot Work Permits utilized.  Training records for Hazwoper, CPR, 
and First-Aid training and RCRA training records onsite. 
  

 
4. Permits and Service Agreements 

  Air discharge permit    Readily available   Up to date   N/A 
  Effluent discharge   Readily available   Up to date   N/A 
  Waste disposal, POTW   Readily available   Up to date   N/A 
  Other permits     Readily available   Up to date   N/A 

Remarks: 1) Site operates by Standard Exemption for air emissions.  Exemption requirements 
documented onsite.  2) Site has effluent limitations in ROD that it monitors by a testing plan 
listed in the “Groundwater Treatment Plant and Wellfields Sampling and Analysis Plan.” 
  

 
5. Gas Generation Records   Readily available  Up to date    N/A 

Remarks:   
  

 
6. Settlement Monument Records   Readily available   Up to date    N/A 

Remarks:   
  

 
7. Ground Water Monitoring Records    Readily available   Up to date   N/A 

Remarks:  
  

 
8. Leachate Extraction Records    Readily available   Up to date  N/A 

Remarks:  
  

 
9. Discharge Compliance Records 

  Air   Readily available   Up to date    N/A 
  Water (effluent)   Readily available   Up to date    N/A 

Remarks: Discharge compliance records are available in the Monthly Reports and in the 
Quarterly Reports prepared by the onsite contractor.  Analytical reports are filed onsite by event 
and date.  Onsite air monitoring is verified by continuous emissions monitoring and hourly 
averages are printed and filed. 
 

 
10. Daily Access/Security Logs   Readily available   Up to date   N/A 

Remarks: Access to the site controlled by Security. Entrance logs onto LHAAP available at 
LHAAP Security and access to Site 18/24 available at the Groundwater Treatment Plant.  
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IV.  O&M COSTS 

 
1. O&M Organization 

  State in-house     Contractor for State 
  PRP in-house     Contractor for PRP 
  Other  (Contractor for U.S. Army Corps of Engineers) 

  
 
2. O&M Cost Records  

  Readily available      Up to date 
      Funding mechanism/agreement in place 

Original O&M cost estimate $400,000 per year   Breakdown attached 
 

Total annual cost by year for review period, if available 
(Groundwater Treatment Plant) 

From  January 1997  to  December 1997 $ 907,721    Breakdown attached 
    Date            Date Total cost 

 
From  January 1998  to  December 1998 $ 779,278    Breakdown attached 

    Date            Date Total cost 
 
From  January 1999  to  December 1999 $ 1,007,209    Breakdown attached 

    Date            Date Total cost 
 
From  January 2000  to  December 2000 $ 692,370    Breakdown attached 

    Date            Date Total cost 
 
From  January 2001  to  October 2001 $ 580,066    Breakdown attached 

    Date            Date Total cost 
 
 
3. Unanticipated or Unusually High O&M Costs During Review Period 

Describe costs and reasons: 
1. Addition of carbon treatment units added about $ 63,000 in 1998-1999. 
2. Additional expense of $ 12,000 in July 1999 due to Catox Blower failure. 
3. Additional expense of $ 20,722 in October 1999 due to lightning damage. 
4. Additional expense $ 7,000 in August 2001 due to lightning damage. 
5. Additional expense of $645,000 during CY 2000-2001 to install perchlorate treatment 

system.  Ongoing operational expense of $20,000 per year.   
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V.  ACCESS AND INSTITUTIONAL CONTROLS                         Applicable                N/A 

 
A. Fencing 
 
1. Fencing damaged      Location shown on site map      Gates secure  N/A 

Remarks:   No damage evident other than vegetation growing within mesh. Trees growing near 
powerline ROW need to be trimmed or removed.  
  

 
B. Other Access Restrictions 
 
1. Signs and other security measures     Location shown on site map  N/A 

Remarks: Warning signs posted properly around landfills.  Restricted access warning signs need 
to be placed around Site 18/24.  Fences in place and well maintained around each Site.
  

 
C. Institutional Controls 
 
1. Implementation and enforcement

Site conditions imply ICs not properly implemented   Yes   No   N/A 
Site conditions imply ICs not being fully enforced   Yes   No   N/A 

 
Type of monitoring (e.g., self-reporting, drive by) Self reporting & security driveby/walkthrough  
Frequency Three times/day  
Responsible party/agency Department of Army Contractor  
Contact   
 Name Title Date Phone no. 

   Al Smith Security Chief 11/01/01 318-459-5403 
Reporting is up-to-date   Yes   No   N/A 
Reports are verified by the lead agency   Yes   No   N/A 

 
Specific requirements in deed or decision documents have been met 

  Yes    No   N/A 
Violations have been reported   Yes   No   N/A 
Other problems or suggestions:   Report attached  
   

 
2. Adequacy   ICs are adequate  ICs are inadequate   N/A 

Remarks: Property owned by federal government.  Site is fenced and security staff is onsite 24 
hours per day.  
  

 
D. General 
 
1. Vandalism/trespassing    Location shown on site map  No vandalism evident 

Remarks: Lawn mower and ATV stolen from site in 1999.  Security fence cut at GWTP for 
access.  Fence repaired and theft reported to Harrison County authorities.  
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 V.D.2  ACCESS AND INSTITUTIONAL CONTROLS   (continued)                 
 
2. Land use changes onsite      N/A 

Remarks: Land will remain under federal/Army control. 
  

 
3. Land use changes offsite  N/A 

Remarks: 
  

 
VI.  GENERAL SITE CONDITIONS 

 
A. Roads       Applicable    N/A 
 
1. Roads damaged   Location shown on site map       Roads adequate   N/A 

Remarks:  Potholes roadway at Site 18/24 Area were noted during Site Inspection. 
  

 
B. Other Site Conditions 
 

Remarks: Site was in good condition during visit, but vegetation sparse and distressed in many 
areas due to lack of topsoil after construction of ICT’s, etc..  
  
   

 
VII.  LANDFILL COVERS                                       Applicable                     N/A 

 
A. Landfill Surface 
 
1. Settlement (Low spots)   Location shown on site map     Settlement not evident 

Areal extent  Depth      
 
Remarks: Grass on landfill cover well maintained.   Landfill undergoes quarterly inspection per 
RCRA requirements.  Some minor erosion on Northeast location of Site 12.  Under contract to be 
repaired.  
  

 
2. Cracks   Location shown on site map  Cracking not evident 

Lengths  Widths Depths  
Remarks:  
  

 
3. Erosion   Location shown on site map       Erosion not evident 

Areal extent  Depth      
Remarks: 
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VII.A.3  LANDFILL COVERS (continued) 
 
4. Holes    Location shown on site map       Holes not evident 

Areal extent  Depth      
Remarks:   
  

 
5. Vegetative Cover    Grass    Cover properly established      No signs of 

stress 
  Trees/Shrubs (indicate size and locations on a diagram) 

Remarks: Cover sparse and stressed in several locations where topsoil is thin.  However, cover 
appears to be holding and not much erosion is evident. 
  

 
6. Alternative Cover (armored rock, concrete, etc.)   N/A 

Remarks: Rip-rap on Site 16 constructed of concrete.  The riprap is in good condition with no 
vegetation within.  
  

 
7. Bulges   Location shown on site map       Bulges not evident 

Areal extent  Depth      
 
Remarks:   
  

 
8. Wet Areas/Water Damage   Wet areas/water damage not evident 

 Wet areas   Location shown on site map   Areal extent   
 Ponding   Location shown on site map   Areal extent   
  Seeps   Location shown on site map   Areal extent   
 Soft subgrade   Location shown on site map   Areal extent   

 
Remarks: Area dry during inspection.  
  
 

 
9. Slope Instability   Slides   Location shown on site map     No evidence of slope 

instability 
Areal extent     
 
Remarks: 
   

 
B. Benches   Applicable       N/A 
 
 
1. Flows Bypass Bench   Location shown on site map   N/A or okay 

Remarks:    
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VII.B  LANDFILL COVERS (continued) 
 
2. Bench Breached   Location shown on site map   N/A or okay 

Remarks:   

 
3. Bench Overtopped   Location shown on site map   N/A or okay 

Remarks:   
  

 
C. Letdown Channels   Applicable       N/A 

(Channel lined with erosion control mats & rip-rap that descend down the steep side slope of the 
cover and will allow the runoff water collected by the benches to move off of the landfill cover 
without creating erosion gullies.) 

 
1. Settlement   Location shown on site map   No evidence of settlement 

Areal extent  Depth     
Remarks:   
  

 
2. Material Degradation   Location shown on site map   No evidence of degradation 

Material type   Areal extent     
Remarks:   
  

 
3. Erosion   Location shown on site map   No evidence of erosion 

Areal extent   Depth      
Remarks:   
  

 
4. Undercutting   Location shown on site map   No evidence of 

undercutting 
Areal extent   Depth      
Remarks:   
  

 
5. Obstructions Type    No obstructions 

  Location shown on site map Areal extent    
Size     
Remarks:   
  

 
6. Excessive Vegetative Growth Type      

  No evidence of excessive growth 
  Vegetation in channels does not obstruct flow 
  Location shown on site map Areal extent     

Remarks:  Landfills cut twice yearly. 
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VII.  LANDFILL COVERS (continued) 
 
D. Cover Penetrations        Applicable   N/A 
 
1. Gas Vents    Active   Passive 

  Properly secured/locked   Functioning   Routinely sampled  Good condition 
  Evidence of leakage at penetration   Needs Maintenance   N/A 

Remarks:   
  

 
2. Gas Monitoring Probes  

  Properly secured/locked   Functioning   Routinely sampled   Good condition 
  Evidence of leakage at penetration   Needs O&M     N/A 

Remarks:   
  

 
3. Monitoring Wells (within surface area of landfill) 

      Properly secured/locked      Functioning     Routinely sampled  Good condition 
  Evidence of leakage at penetration   Needs O&M   N/A 

Remarks:   
  

 
4. Leachate Extraction Wells 

   Properly secured/locked      Functioning    Routinely sampled  Good condition 
  Evidence of leakage at penetration  Needs O&M   N/A 

Remarks:  
  

 
5. Settlement Monuments   Located   Routinely surveyed       N/A 

Remarks:   
  

 
E. Gas Collection and Treatment   Applicable       N/A 
 
1. Gas Treatment Facilities  

  Flaring   Thermal destruction   Collection for reuse 
  Good condition     Needs Maintenance 

Remarks:   
  

 
2. Gas Collection Wells, Manifolds, and Piping  

  Good condition     Needs Maintenance 
Remarks:   
  

 
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)  

  Good condition   Needs Maintenance    N/A 
Remarks:    
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VII.  LANDFILL COVERS (continued) 
 
F. Cover Drainage Layer    Applicable    N/A 
 
1. Outlet Pipes Inspected     Functioning               N/A 

Remarks:   
  

 
2. Outlet Rock Inspected      Functioning  N/A 

Remarks:  
  

 
G. Detention/Sedimentation Ponds   Applicable        N/A 
 
1. Siltation  Areal extent  Depth     N/A 

 Siltation not evident 
Remarks:   
  

 
2. Erosion Areal extent  Depth  

 Erosion not evident 
Remarks:   
  

 
3. Outlet Works   Functioning   N/A                         

Remarks:   
  

 
4. Dam    Functioning   N/A                         

Remarks:   
  

 
H. Retaining Walls   Applicable       N/A 
 
1. Deformations   Location shown on site map   Deformation not evident  

Horizontal displacement  Vertical displacement  
Rotational displacement     
Remarks:   
  

 
2. Degradation   Location shown on site map   Degradation not evident 

Remarks:   
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VII.  LANDFILL COVERS (continued) 
 
I. Perimeter Ditches/Off-Site Discharge   Applicable       N/A 
 
1. Siltation   Location shown on site map   Siltation not evident 

Areal extent  Depth      
Remarks:   
  

 
2. Vegetative Growth   Location shown on site map   N/A 

  Vegetation does not impede flow 
Areal extent  Type     
Remarks:   
  

 
3. Erosion   Location shown on site map   Erosion not evident 

Areal extent  Depth      
Remarks:   
  

 
4. Discharge Structure   Functioning   N/A 

Remarks:   
  

 
VIII.  VERTICAL BARRIER WALLS           Applicable          N/A 

 
1. Settlement    Location shown on site map   Settlement not evident      

Areal extent     Depth 
Remarks:   
  

 
2. Performance Monitoring Type of monitoring   

  Performance not monitored 
Frequency      Evidence of breaching 
Head differential       

Remarks:    

 
IX.  GROUND WATER/SURFACE WATER REMEDIES         Applicable      N/A 

 
A. Ground Water Extraction Wells, Pumps, and Pipelines      Applicable   N/A  
 
1. Pumps, Wellhead Plumbing, and Electrical 

     Good condition      All required wells located   Needs Maintenance   N/A 
Remarks: Slip flanges at wellheads warrant watching due to deterioration of carbon steel bolts. 
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IX.  GROUND WATER/SURFACE WATER REMEDIES   (continued) 
 
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

     Good condition   Needs Maintenance 
Remarks:   
  

 
3. Spare Parts and Equipment 

     Readily available    Good condition   Requires upgrade   Needs to be 
provided 

Remarks:   
  

 
B. Surface Water Collection Structures, Pumps, and Pipelines   Applicable       N/A 
 
1. Collection Structures, Pumps, and Electrical 

  Good condition    Needs Maintenance 
Remarks:  Underground control wire at junction box in Site 18/24 exposed to weather. 
  

 
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

  Good condition    Needs Maintenance 
Remarks:     
 
3. Spare Parts and Equipment 

  Readily available   Good condition   Requires upgrade   Needs to be 
provided 

Remarks:  Spare parts inventory is kept onsite.  All manufacturer’s literature is filed onsite and 
readily available.  Spare parts and description of all parts ordered are kept on electronic file. 

 
 
C. Treatment System   Applicable        N/A 
 
1. Treatment Train  (Check components that apply) 

  Metals removal    Oil/water separation    Bioremediation 
  Air stripping    Carbon adsorbers 
  Filters Sand
  Additive (e.g., chelation agent, flocculent)  Cationic Polymer 
  Others   
  Good condition    Needs Maintenance 
  Sampling ports properly marked and functional 
  Sampling/maintenance log displayed and up to date 
  Equipment properly identified 
  Quantity of ground water treated annually      
  Quantity of surface water treated annually  

Remarks:  All construction and process control drawings of GWTP onsite.
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IX. C GROUND WATER/SURFACE WATER REMEDIES   (continued) 
 
2. Electrical Enclosures and Panels  (Properly rated and functional) 

  N/A   Good condition    Needs Maintenance 
Remarks:   
  

 
3. Tanks, Vaults, Storage Vessels 

  N/A   Good condition   Proper secondary containment   Needs 
Maintenance 

Remarks:   
  

 
4. Discharge Structure and Appurtenances 

  N/A   Good condition  Needs Maintenance 
Remarks:  Some brush around discharge structure. 
  

 
5. Treatment Building(s) 

  N/A   Good condition (esp. roof and doorways)   Needs repair 
  Chemicals and equipment properly stored 

Remarks:  Most chemical storage in large tanks within containment area.  Only chemical storage 
outside containment area is polymer in 55-gallon drums or dry chemical (urea) in equipment 
shed. 
  

 
6. Monitoring Wells  (Pump and treatment remedy) 

  Properly secured/locked   Functioning   Routinely sampled   Good condition 
  All required wells located   Needs Maintenance  N/A 

Remarks:  Monitor well inspected when sampled twice yearly.  Inspection records onsite.  Repairs 
made to wells twice yearly when inspection is completed. 
  

D. Monitoring Data 
1. Monitoring Data 

  Is routinely sampled on time     Is of acceptable quality 
1. Monitoring Data Suggests 

  Groundwater plume is effectively contained   Contaminant concentrations are declining. 
 
D. Monitored Natural Attenuation 
 
1. Monitoring Wells  (Natural attenuation remedy) 

  Properly secured/locked   Functioning   Routinely sampled   Good condition 
  All required wells located   Needs Maintenance  N/A 

Remarks:   
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X.  OTHER REMEDIES 

 
If there are remedies applied at the site which are not covered above, attach an inspection sheet 
describing the physical nature and condition of any facility associated with the remedy.  An 
example would be soil vapor extraction. 

 
XI.  OVERALL OBSERVATIONS 

 
A. Implementation of the Remedy 
 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed.  Begin with a brief statement of what the remedy is to accomplish (i.e., to contain 
contaminant plume, minimize infiltration and gas emission, etc.). 
 
At Site 18/24 the interim remedies have been implemented as designed.  The treatment of soil 
reduced the amount source material.  The extraction system contains and reduces the 
groundwater contamination.  Hydraulic control has been accomplished as evidenced by the 
piezometric surface map showing zones of depression.  Contaminant concentrations appear to 
have decreased in wells at the perimeter of the impacted areas.  Issues that need to be addressed 
do not compromise the overall effectiveness of the action. 
 
Landfill Site 12 the interim remedies have been implemented as designed.  The cap should 
reduce the amount of leaching of the contaminants out of the landfill.  The issues that need to be 
addressed do not compromise the overall effectiveness of the landfill cap.
 
Landfill Site 16 the interim remedies have been implemented as designed.  The cap should 
reduce the amount of leaching of the contaminants out of the landfill.   The extraction system 
contains and reduces the groundwater contamination.  The issues that need to be addressed do not 
compromise the overall effectiveness of the extraction system and the cap. 

 
B. Adequacy of O&M
 

Describe issues and observations related to the implementation and scope of O&M procedures.  
In particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
 
The O& M have been carried out in an efficient manner.  Operations and maintenance consists of 
plant maintenance and repairs, compliance monitoring, maintain spare parts inventory, grounds 
maintenance, and maintenance of all extraction systems.  Employees are well trained and attend 
at least one training class per year.  Maintenance and operations procedures are in place and well 
documented.  Changes have been made when they were required. 
 
Regular monitoring of landfills should be implemented to compare concentrations of 
contaminants over time to determine if reduction of infiltration reduces concentrations 
downgradient of landfill.   
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XI.  OVERALL OBSERVATIONS (continued) 
C. Early Indicators of Potential Remedy Failure 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a 
high frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be 
compromised in the future. 
 
There was nothing in the document review, site visit, or interviews that would suggest that the 

protectiveness of the remedy has been compromised.   Costs of plant operations & maintenance 
have escalated due to implementation of a fluidized bed reactor process.
  
   

D. Opportunities for Optimization
Describe possible opportunities for optimization in monitoring tasks or the operation of the 
remedy. 
 

1. Groundwater monitoring needs to be carried out on a regular basis and summarized 
in report for Sites 12 and 16. 

2. The groundwater extraction systems for sites 16 and 18/24 need to be evaluated to 
make sure they have the maximum effectiveness. 

3. A reduction in monitoring well sampling at Site 18/24 could be reduced as the 
plume retracts.

4. The metal precipitation process at the GWTP may not be required. 
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APPENDIX B 

DOCUMENTS REVIEWED 

Dow Environmental, Final General Work Plan, Interim Remedial Action, Burning Ground No. 3, 
Longhorn Army Ammunition Plant, Karnack, TX, December 28, 1995. 

Complete Environmental Service, Onsite Remediation System Operations Plan for Groundwater 
Treatment Plant and Wellfields, Longhorn Army Ammunition Plant, Karnack, TX, June 2000. 

Jacobs Engineering Group, Inc. Draft Final Feasibility Study for Site 16, Longhorn  
Army Ammunition Plant, Karnack, TX, December 2001. 

Jacobs Engineering Group, Inc.  Final Baseline Risk Assessment: A Supplement to the Remedial 
Investigation report, Site 16 Landfill RI/FS, Longhorn Army Ammunition Plant, Karnack, TX, 
June 2001. 

Jacobs Engineering Group, Inc.  Final Ecological Risk Assessment, A Supplement to the 
Remedial Investigation report, Site 16 Landfill, Longhorn Army Ammunition Plant, Karnack, 
TX, October 2001. 

Jacobs Engineering Group, Inc.  Final Remedial Investigation, Group 2 Sites, Longhorn  
Army Ammunition Plant, Karnack, TX, April 2001. 

Jacobs Engineering Group, Inc. Second Quarter Data Summary Report for the Perchlorate 
Investigation, Longhorn Army Ammunition Plant, Karnack, TX, March 2001. 

OHM Remediation Services Corporation, Final Construction Completion Report, Interim 
Remedial Action, Landfill 12 and 16 Cap Construction, Longhorn Army Ammunition Plant, 
Karnack, TX, December 1998. 

Sverdrup Environmental, Inc., Final Work Plan for the Site 16-Old Landfill Groundwater-
Control System, Longhorn Army Ammunition Plant, Karnack, TX, January 1996. 

Sverdrup Environmental, Inc., Draft Remedial Investigation Report, Site 16 Landfill Remedial 
Investigation and Feasibility Study, Longhorn Army Ammunition Plant, Karnack, TX, August 
1999. 

U.S. Environmental Protection Agency.  EPA Superfund Record of Decision: Longhorn  
Army Ammunition Plant, (Burning Ground 3), Karnack, TX, 12 May 1995. 

 
U.S. Environmental Protection Agency.  EPA Superfund Record of Decision: Longhorn  
Army Ammunition Plant, (The LHAAP 12 and 16 Landfills), Karnack, TX, 12 September 1995. 
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U.S. Environmental Protection Agency.  Comprehensive Five-Year Review Guidance, Office of 
Emergency and Remedial Response, Washington, D. C., June 2001 

 
U.S. Environmental Protection Agency Region 6 and the U.S. Department of the Army and the 
State of Texas.  Federal Facility Agreement under CERCLA Section 120, Longhorn Army 
Ammunition Plant, Karnack, TX, September 1991. 

U.S. Army Industrial Operations Command.  Installation Action Plan for Longhorn Army 
Ammunition Plant, March 2000. 
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APPENDIX C 
 

REGULATORY REVIEW 
 

The Record of Decision’s (ROD) for Sites 18/24 and for Sites 12 & 16 identified many specific 
ARAR’s pertaining to each site.  Types of ARAR’s applicable to the sites include Chemical 
Specific ARAR’s, Action Specific ARAR’s, and Location Specific ARARs.  ARAR’s applicable 
for each Site are listed and discussed in Tables C-1 and C-2.  A description of the ARAR review 
areas are described below. 

ROD ACTION-SPECIFIC REQUIREMENTS 
Action-specific ARARs are usually technology or activity-based requirements or limitations on 
actions taken with respect to hazardous wastes.  These requirements are triggered by the 
particular remedial activities that are selected to accomplish a remedy.  Since there are usually 
several alternative actions for any remedial site, very different requirements can come into play.  
These action-specific requirements do not in themselves determine the remedial alternative; 
rather, they indicate how a selected alternative must be achieved. 

ROD CHEMICAL-SPECIFIC ARARs 
Chemical-specific ARARs are health or risk-based numerical values or methodologies that, when 
applied to site-specific conditions, establish the acceptable amount or concentration of a 
chemical that may be found in or discharged to the ambient environment.  If more than one 
chemical-specific ARAR exists for a chemical of concern (COC), the most stringent level would 
be identified as an ARAR for the remedial action.   

ROD LOCATION-SPECIFIC ARARs 
Location-specific ARARs are restrictions on remedial activities solely based on the location of 
the remedial activity.  Some examples of locations that might prompt a location-specific ARAR 
include wetlands, sensitive ecosystems or habitats, flood plains, and areas of historical 
significance.   

TO BE CONSIDERED REQUIREMENTS (TBCs) 
Many Federal and State environmental and public health agencies develop criteria, advisories, 
guidance, and proposed standards that are not legally enforceable but contain information that 
would be helpful in carrying out, or in determining the level of protectiveness of, selected 
remedies.  “To be considered” (TBCs) are environmental policies or proposals that are not 
ARARs, but to address site-specific concerns and may be used in determining the cleanup levels 
necessary for protection of human health and the environment.  TBCs are meant to complement 
the use of ARARs, not to compete with or replace them.  No TBC’s were identified in the ROD’s 
for Site 18/24 or for Site 12 & 16. 

The following conclusions support the determination that the Early Interim Remedial Action at 
the site is expected to be protective of human health and the environmental until the final ROD. 
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Table C-1 Site 18/24 

Medium/ 
Authority 

ARAR Status Requirement Synopsis Action to be taken to Attain ARAR 

Soil/RCRA Federal – 40 CFR 
268.44 Treatability 
Variance Procedures for 
the thermal desorption 
treatment of soils and 
source material 

Relevant 
and 
Appropriate 

40 CFR 268.44 requires the treatment level 
range that will be established throughout the 
Treatability Variance for the treatment 
technologies is a 90 to a 99.9 percent 
reduction in the concentration of the 
contaminants upon the completion of the 
treatment process. 

Remediation technology attains treatment levels 
of contaminants to 99.9% reduction in 
contaminants prior to land disposal. 

Groundwater/
CWA 

State – 30 TAC Chapter 
307 and 30 TAC 
Chapter 319 Subchapter 
B 
 
 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC Chapter 307 establishes the 
minimum requirements by the State to 
maintain the quality of water in the state 
consistent with public health and 
enjoyment, propagation and protection of 
terrestrial and aquatic life, etc. 
 
30 TAC Chapter 307 was revised and 
became effective on 17 August 2000.  
Although encompassing many changes, of 
applicable and relevant interest is the 
revision of toxic criteria to protect aquatic 
life.  

Remediation of contaminated groundwater will 
reduce ongoing discharges of contaminants to 
groundwater.  Treated effluent discharged will 
meet the requirements of the State 
Antidegradation policy.  Treatment levels are 
established in Table 2 of the ROD. 

Solid 
Waste/RCRA 

Federal – 40 CFR Part 
261 Hazardous Waste 
Identification and 
Listing 

Applicable, 
Relevant 
and 
Appropriate 

40 CFR Part 261 establishes the guidelines 
to identify wastes subject to regulation and 
those excluded. 

Treatment residuals will be managed in 
accordance with hazardous waste identification 
rules. 
40 CFR Part 261 allows for some exclusions 
under 40 CFR Part 273 for universal waste. 

Water/CWA Federal – 40 CFR Part
125 Establishes criteria 
and standards for the 
effluent limitations 

Applicable, 
Relevant 
and 
Appropriate 

40 CFR Part 125 establishes the basis for 
water discharges to a surface body of water 
for protection of human health and the 
environment. 

Treatment of the groundwater effectively meets 
the requirements of the Federal NPDES Program 
The State program effectively meets the 
requirements of the federal program. 

Water/CWA State – 30 TAC 308 
Establishes criteria and 
standards for the 
effluent limitations.  40 
CFR 125 adopted by 
reference. 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC 308 establishes the basis for water 
discharges to a surface body of water for 
protection of human health and the 
environment. 30 TAC 308 adopts 40 CFR 
125 by reference. 

Treatment of the groundwater effectively meets 
the requirements of the State TPDES Program 
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Air/CAA State – 30 TAC Chapter 
106.262 References to 
Standard Exemptions 
and Exemptions from
Permitting 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC 106.262, (formerly TACB Standard 
Exemption No. 188 of 30 TAC 116) 
concerning emissions and distance 
exemptions for physical or operational 
changes to certain types of facilities. 
 
 

Treatment of the contaminated water at the 
GWTP generates a solvent laded airstream 
(SLA) that is treated in a thermal catalytic 
oxidizer.  The air emissions are monitored 
continuously with a Continuous Emissions 
Monitor (CEM). The GWTP emission are not 
permitted but are operated under a standard 
exemption.  The selected remedy meets the 
applicable sections of the Rule concerning the 
emissions limitation of 5 tons/year requirement 
and distance to offsite receptor requirements of 
the Rule. 
This rule is applicable because soil thermal 
desorption and groundwater treatment by air 
stripping and catalytic oxidation are part of the 
remedy.  

Air/CAA State – 30 TAC Chapter 
106.533 References to 
Standard Exemptions 
and Exemptions from 
Permitting 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC 106.533, (formerly TACB Standard 
Exemption No. 68 of 30 TAC 116) 
concerns exemptions for waste processes 
and remediation facilities.  Facility must 
meet emissions limitations and certain 
record keeping requirements. 
 
Effective 15 November 1996, all 
exemptions are included under 30 TAC 
Chapter 106. 

The selected remedy meets the applicable 
sections of the Rule concerning total emissions 
of TPH are not to exceed one pound/hour. 
This rule is applicable because soil thermal 
desorption and groundwater treatment by air 
stripping and catalytic oxidation are part of the 
remedy. 

Air/OSHA Federal - 29 CFR 1910 
Occupational Safety 
and Health

Applicable, 
Relevant 
and 
Appropriate 

29 CFR 1910 establishes standards for 
occupational health and safety. 
 

Action levels for volatile and semi-volatile air 
contaminants will be established for 
implementation during onsite remedial 
activities.  Action levels will be established for 
hearing protection and respiratory protection 
during onsite remedial activities.  Furthermore, 
an onsite training program and mandatory health 
and safety standards will be enforced during the 
remedial activities 
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Floodplains/ 
RCRA 

Federal - 40 CFR 
264.18 Location 
Standards 

Applicable, 
Relevant 
and 
Appropriate 

This regulation identifies geological 
features that a proposed location for a 
RCRA hazardous waste treatment and/or 
disposal facility must avoid.  One of the 
three specific features applies to the site: 
Floodplain – A facility located in a 100-year 
floodplain must be designed, constructed, 
operated, and maintained to prevent 
washout or any hazardous waste by a 100-
year flood unless the owner or operator can 
demonstrate to the Regional Administrator 
that he can meet the criteria established 
under this subpart, which exempts him from 
the requirement. 

RCRA requirements for the location of a 
treatment, storage, or disposal facility in a flood 
plain were noted to apply in the 1995 ROD 
because part of the Burning Ground is within a 
100-year floodplain. 
 

Water/CWA State – 30 TAC Chapter 
350 Ground Water 
Restoration.   

Applicable, 
Relevant 
and 
Appropriate 

30 TAC Chapter 350 concerning the Texas 
Risk Reduction Program (TRRP) became 
effective on 23 September 1999 and 
replaced 30 TAC 335 Subchapter S.  The 
purpose of the TRRP is to develop a 
consistent and reasonable risk based 
corrective action program.  The rule allows 
for a choice of three levels of cleanup 
values, each with a different level of effort.  
The new rule utilizes different exposure 
factors that the 30 TAC 335 Subchapter S 
Risk Reduction Standards that it replaced.  
The TRRP rule establishes Protective 
Concentration Levels determined by land 
use, groundwater classification, and 
receptors lieu of specific cleanup levels 

The State of Texas Groundwater Rules were 
cited in the 1995 ROD as a location-specific 
ARAR.  It is applicable because the site’s 
underlying ground water is affected.  This rule 
requires ground water to be monitored and 
restored, if feasible.  Ground water has not yet 
been restored at the site, as remediation is still 
underway.  
 

Historic 
Sites/NHPA 

Federal – 36 CFR 800 
National Historic 
Preservation Act of 
1966, archeological 
concerns.   

Applicable, 
Relevant 
and 
Appropriate 

A location-specific ARAR, this Act 
establishes procedures to preserve historical 
and archeological data that could be 
destroyed through terrain alteration as a 
result of federal construction projects or 
federally licensed activities or programs 
 

The selected remedy should not disturb areas 
that have not previously been disturbed.  No 
archeological concerns have been discovered at 
the site. 
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Table C-1 Site 12 & 16 

Medium/ 
Authority 

ARAR Status Requirement Synopsis Action to be taken to Attain ARAR 

Water/CWA Federal – 40 CFR Part 
125 Establishes criteria 
and standards for the 
effluent limitations 

Applicable, 
Relevant 
and 
Appropriate 

40 CFR Part 125 establishes the basis for 
water discharges to a surface body of water 
for protection of human health and the 
environment. 

Minimizing infiltration of the groundwater into 
the landfills reduces contaminant transport. 

Groundwater/
CWA 

State – 30 TAC Chapter 
307 
 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC Chapter 307 establishes the 
minimum requirements by the State to 
maintain the quality of water in the state 
consistent with public health and 
enjoyment, propagation and protection of 
terrestrial and aquatic life, etc.  
 
30 TAC Chapter 307 was revised and 
became effective on 17 August 2000.  
Although encompassing many changes, of 
applicable and relevant interest is the 
revision of toxic criteria to protect aquatic 
life. 

Minimizing infiltration of the groundwater into 
the landfills reduces contaminant transport to 
surface water bodies and will meet the 
requirements of the State Anti-degradation 
policy. 

Workplace/ 
OSHA 

Federal - 29 CFR 1910 
Occupational Safety 
and Health 

Applicable, 
Relevant 
and 
Appropriate 

29 CFR 1910 establishes standards for 
occupational health and safety. 
 

Action levels for volatile and semi-volatile air 
contaminants will be established for 
implementation during onsite remedial 
activities.  Action levels will be established for 
hearing protection and respiratory protection 
during onsite remedial activities.  Furthermore, 
an onsite training program and mandatory health 
and safety standards will be enforced during the 
remedial activities 

Wetland/ 
CWA 

Federal - 40 CFR Parts 
133 and 230 and 33 
CFR Parts 320-330 

Applicable, 
Relevant 
and 
Appropriate 

40 CFR Parts 133 and 230 and 33 CFR 
Parts 320-330 prohibit the discharge of 
dredged or fill material into wetlands unless 
those actions comply with the substantive 
requirements which are identified under 
these regulations. 

Discharges to wetlands around the site will 
comply with these requirements. 
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Landfill/ 
RCRA 

State - 30 TAC 
335.112, 335.118, 
335.119, and 335.174 

Applicable, 
Relevant 
and 
Appropriate 

30 TAC 335.112 adopts 40 CFR 265 by 
reference.  These regulations establish 
general facility standards, preparedness and 
prevention, contingency plan and 
emergency procedures, manifest system, 
groundwater monitoring, and closure and 
post-closure care.  

Remedial activities will comply with all 
provisions of this regulation with the exception 
of the financial standards.  Federal facilities are 
exempt from financial standards. 

Landfill/ 
RCRA 

Federal - 40 CFR 
264.228 and 264.310 
Concerning closure and 
post-closure care 

Applicable, 
Relevant 
and 
Appropriate 

Action-specific guidelines for areas which 
may be capped as set forth in 40 CFR 264 
include the following: (1) conduct and 
maintain post-closure care for 30 years; (2) 
maintain the integrity and effectiveness of 
any final cover, including making repairs to 
the cover as necessary to correct the effects 
of settlement, subsidence, erosion, or other 
events, and preventing run-on and run-off 
from eroding or otherwise damaging the 
final cover; (3) maintain and operate a 
leachate collection system unless leachate is 
deemed to be no longer a threat to human 
health and the environment; (4) monitor 
ground water and adequately maintain the 
ground water recovery system; (5) develop 
a written post-closure plan that includes a 
description of monitoring and maintenance, 
and the name, address, and telephone 
number of the person or office to contact 
about the facility during the post-closure 
period; and (6) document a description of 
the planned uses of the property during the 
post-closure period. When the site is 
prepared to enter the O&M period, an O&M 
plan will outline the type and frequency of 
monitoring and maintenance activities to be 
performed at the site. 

Remedial activities will comply with all 
provisions of this regulation with the exception 
of the financial standards.  Federal facilities are 
exempt from financial standards. 
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Floodplains/ 
RCRA 

Federal - 40 CFR 
264.18 Location 
Standards 

Applicable, 
Relevant 
and 
Appropriate 

This regulation identifies geological 
features that a proposed location for a 
RCRA hazardous waste treatment and/or 
disposal facility must avoid.  One of the 
three specific features applies to the site: 
Floodplain – A facility located in a 100-year 
floodplain must be designed, constructed, 
operated, and maintained to prevent 
washout or any hazardous waste by a 100-
year flood unless the owner or operator can 
demonstrate to the Regional Administrator 
that he can meet the criteria established 
under this subpart, which exempts him from 
the requirement. 

RCRA requirements for the location of a 
treatment, storage, or disposal facility in a flood 
plain were noted to apply in the 1995 ROD 
because part of the Burning Ground is within a 
100-year floodplain. 
 

Historic 
Sites/NHPA 

Federal - 36 CFR 800 
National Historic 
Preservation Act of 
1966, archeological 
concerns.   

Applicable, 
Relevant 
and 
Appropriate 

A location-specific ARAR, this Act 
establishes procedures to preserve historical 
and archeological data that could be 
destroyed through terrain alteration as a 
result of federal construction projects or 
federally licensed activities or programs 
 

The selected remedy should not disturb areas 
that have not previously been disturbed.  No 
archeological concerns have been discovered at 
the site. 
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APPENDIX E 
 

CONTAMINANT CONTOUR MAPS 
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Site 18/24 Methylene Chloride Contour Map from 1995 ROD 
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Site 18/24 Trichloroethene Contour Map from 1995 ROD 
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APPENDIX F 
 

SITE 12 GROUNDWATER ELEVATION CONTOUR MAPS  
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Site 12 Shallow Groundwater Contour Map from 1995 ROD 
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APPENDIX G 

SITE 16 GROUNDWATER ELEVATION CONTOUR MAPS  
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Site 16 Shallow Groundwater Contour Map from 1995 ROD 
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APPENDIX H 
 

SURVEY FORMS  
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Bob Speight 
 

Title: President, Vice President Organization: Greater Caddo 
Lake Association 

Telephone No.: (903) 679-3145 
E-mail Address:   
 

Street Address: 1727 Dorough Rd 
City, State, Zip: Karnack, TX 75661 
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x  

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x  
c. Site 12 Landfill Cap (Sanitary Landfill) x  

 
2. What is your impression of the project (general sentiment)? 

Very good. 
1 

3. What effect have site operations had on the surrounding community? 
Good. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
               You cannot please everyone. 

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.     No.                

 
6. Do you feel well informed about the site’s activities and progress? 

                   Yes. 
 

7. Do you have any comments, suggestions, or recommendations regarding the site’s management  
 or operation?     Very good. 
 
 
 

Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Wes and Joann Hodges 
 

Title: Owners Organization: Hodgepodge 
Cottages 

Telephone No.: (903) 789-3901 
E-mail Address:  
Joann@hodgepodgecottages.com 
 

Street Address: 724 Cypress Dr. 
City, State, Zip: Karnack, TX 75661 
 
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                                   x 

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill)          x 
c. Site 12 Landfill Cap (Sanitary Landfill)          x 

 
2. What is your impression of the project (general sentiment)? 

None. 
 

3. What effect have site operations had on the surrounding community? 
Not aware of any. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
             We agree with Dwight Shellman and his recommendations and follow-up. 

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

               No. 
 

6. Do you feel well informed about the site’s activities and progress? 
Yes, through Dwight Shellman. 

 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
               No. 

 
Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Bud Jones 
 

Title:  Organization:  
 

Telephone No.:  
E-mail Address:   
 

Street Address:  
City, State, Zip:  
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1.    Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x  

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x  
c. Site 12 Landfill Cap (Sanitary Landfill) x  

 
2. What is your impression of the project (general sentiment)? 

I feel that much progress has been made, but there needs to be some time-timing in the Landfill 16/B63/UEP Areas, and 
possibly some sort of remediation, possibly in sites. 

 
3. What effect have site operations had on the surrounding community? 
        In general, I feel that they have calmed some of the fears originally existing among some of the local citizens. 
  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details.   
              General concern about the effectiveness of the Landfill 16 cap. Some feel that the contaminants in the Landfill 16 should 
              have been removed prior to placement of the cap. Others feel that some sort of site remediation should be implemented. 
                    

5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

               No. 
 

6. Do you feel well informed about the site’s activities and progress? 
Yes. 

 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
               Feel that confirmation SCAPS data should be collected at B63/UEP Area, similar to that of Landfill 16. 

 
Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Roy Darville 
 

Title: Professor of Biology Organization: East Texas 
Baptist University 

Telephone No.: (903) 935-7963   x3182 
E-mail Address:  rdarville@etbu.edu 
 

Street Address: 1209 N. Grove St. 
City, State, Zip: Marshall, TX 75670 
 

Survey Questions: 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x   

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x  
c. Site 12 Landfill Cap (Sanitary Landfill) x  

 
2. What is your impression of the project (general sentiment)? 

It appears the three projects are well done and performing as expected 
 

3. What effect have site operations had on the surrounding community? 
No effects except perhaps a positive one to know the cleanup un in-progress. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
             No.     

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

               No. 
 

6. Do you feel well informed about the site’s activities and progress? 
              Yes, through attendance at the LHAAP TRC meetings. 

 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
              No. 
 

 
Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Robert Speight Jr. 
 

Title:  Organization:  
 

Telephone No.: (903) 679-3875 
E-mail Address:   
 

Street Address: 2757 Blairs Landing Rd. 
City, State, Zip: Karnack, TX 75661 
 
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x  

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x            
c. Site 12 Landfill Cap (Sanitary Landfill) x    

 
2. What is your impression of the project (general sentiment)? 

               CES is doing a very good job. 
 

3. What effect have site operations had on the surrounding community? 
       Very little impact on community. 
  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
             No. 

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

               No. 
 

6. Do you feel well informed about the site’s activities and progress? 
              Yes. 

 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
              Not at this time. 

 
 

Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Jim Sher 
 

Title: P.E., Team Leader, PM Organization: TNRCC 
 

Telephone No.: (512) 239-2444 
E-mail Address:  Jsher@TNRCC.State.TX.US 
 

Street Address: 12100 Park 35 Circle Building D 
City, State, Zip: Austin, TX 78753 
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1.     Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x  

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x   
c. Site 12 Landfill Cap (Sanitary Landfill) x   

 
2.   What is your impression of the project (general sentiment)? 

              This is a large site with many areas of concern. The organization of these areas and the work done at them has been well 
              thought out. After many years of investigation, progress is steadily increasing. 
 

3. What effect have site operations had on the surrounding community? 
Remedial activities have had little impact on the community. However, with the site being inactive for many years the 
community is in support of the site becoming a wildlife refuge. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
             No. However, the community is anxious to have the site turned over for public use.  

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

              Local fire departments responded to a fire in one of the buildings on site. 
 

6. Do you feel well informed about the site’s activities and progress? 
Yes.   Monthly meetings with schedules provided, as well as e-mails keep everyone up to date. 

 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
               There are many interested parties involved in this site, but all seem to be willing to work together. 

 
Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service 

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Cliff Murray 
 

Title: Environmental Engineer Organization: Tulsa District, 
USACE 

Telephone No.: (918) 669-7573 
E-mail Address:  Cliff.Murray@usace.army.mil 
 

Street Address: 1645 S 101 E Ave 
City, State, Zip: Tulsa, OK 74128 
 

Survey Questions: 
 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                        x    

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x     
c. Site 12 Landfill Cap (Sanitary Landfill) x     

 
2. What is your impression of the project (general sentiment)? 

Things are going smoothly especially the maintenance of the affected sites. 
 

3. What effect have site operations had on the surrounding community? 
Employment of worker, both temporary (installation of caps, trenches, and treatment plant) as well as long-term 
employment of personnel at the Groundwater Treatment Plant. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
             No.  

     
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

              A four-wheeled recreation vehicle and lawn mower were stolen from the treatment plant approximately 2 years ago. The 
              items were replaced by the operator at the time (Radian). 

 
6. Do you feel well informed about the site’s activities and progress? 

Yes. 
 

7. Do you have any comments, suggestions, or recommendations regarding the site’s management  
 or operation?      

               The current operator at the site has done an outstanding job of maintaining records (operational and historical) of the site. 
 

Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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LONGHORN ARMY AMMUNITION PLANT, SUPERFUND SURVEY 
Site Name:  Longhorn Army Ammunition Plant, Superfund Site 

Subject: 5-Year Review Background Information Survey 
Date:  17 September 2001 

Contact Made By: 
Name: William R. Corrigan Title: Groundwater Treatment 

Plant Manager 
Organization: Complete 
Environmental Service

Telephone No.: (903) 679-3448 
E-Mail Address: ces@shreve.net 

Street Address: P.O. Box 170 
City, State, Zip: Karnack, TX  75661 

Individual Contacted: 
Name: Chris G.Villarreal 
 

Title: Remedial Project Manager Organization: U.S. 
Environmental Protection Agency-
Region 6

Telephone No.: (214) 665-6758 
E-mail Address:  villarreal.chris@epa.gov 

Street Address: 1445 Ross Avenue 
City, State, Zip: Dallas, TX 75202-2733 

Survey Questions: 
 Please direct questions or comments regarding this survey to William R. Corrigan (at the address listed above). 
 

1. Are you familiar with the following: yes no 
a. Site 18/24 Burning Grounds and Groundwater Treatment Plant                                                         x   

(Groundwater from Burning Grounds and Landfill 16) 
b. Site 16 Landfill Cap (Old Landfill) x    
c. Site 12 Landfill Cap (Sanitary Landfill) x    

 
2. What is your impression of the project (general sentiment)? 

The project is very complex with multiple operable units. Considerable resources have been expended on this project over 
the years. Progress has been made in identifying and addressing contamination resulting from 50+ years of Army operations, 
however, there is still a lot of work to be done. 

 
3. What effect have site operations had on the surrounding community? 

The ending of Army operations at the facility and subsequent loss of jobs undoubtedly had a negative effect on the local 
economy. However, the establishment of a formal process to establish the Caddo Lake national Wildlife Refuge has the 
potential to bring new income to the local community. Local people and organizations have expressed support for the refuge. 

  
4. Are you aware of any community concerns regarding the site or its operation and administration?      

 If so, please give details. 
              No.    

   
5. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,  
             or emergency responses from local authorities? If so, please give details.      

             There have been two fires at the Longhorn Army Ammunition Plant within the last year or so. Local fire departments were 
              contacted to respond. Additionally, 189,000 gallons of effluent were released at the Site 18/24  Groundwater Treatment  
              Plant (GWTP) in January 2001. Of the 189,000 gallons, approximately 50,000 gallons spilled over the GWTP containment 
              onto surrounding soils. 

 
6. Do you feel well informed about the site’s activities and progress? 

Yes. 
7. Do you have any comments, suggestions, or recommendations regarding the site’s management  

 or operation?      
              A new U.S. Army Corps of Engineer’s contractor management team was recently put in place. The new contractor team  
              appears to be very competent and I am looking forward to making significant progress on the Site 16 and the Group 2 and 
              4 sites this next year. 

Please mail responses to William R. Corrigan at Complete Environmental Service, P.O. Box 170, Karnack, TX  75661 
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  LONGHORN ARMY AMMUNITION PLANT 
Karnack, Texas 

   

FINAL MONTHLY MANAGERS’ MEETING 
 

 AGENDA  
 

DATE: September 18, 2012 
TIME: 10:00 a.m.  
PLACE:       Teleconference – 866-203-6896 Code - 1759304791  
 
Welcome   RMZ 
 
Action Items 
AECOM 

 Get the GWTP back up and running – System started 09/06 
 Provide Administrative Record update in September – In-progress  
 Provide EPA and TCEQ email responses to interim air monitoring plan for concurrence – 

Complete, air monitoring results provided 09/11 
 Provide confirmed Compliance Sampling event schedule- Compliance sampling planned for 

September 24 start 
 Provide email identifying potential paths forward for LHAAP-03 to Mr. Mayer to discuss 

with Mr. Tzhone and respond – Complete, separately provided path forward for overall 
strategy to include groundwater   

 Provide comments on EPA Site 18 24 wells recommended for sampling – Completed as part 
of LHAAP-18/24 PSI WP 

 Ensure access for all users to Sharepoint 
Army 

 Provide comments on EPA well list for Site 18 24 – Complete through comment on 
LHAAP-18/24 PSI WP 

 Provide Memo For Record for Site 18 24 Historical Research including providing scanned 
copies of all drawings/documents which are not currently in the Admin Record – In-
progress 

 Provide supplemental BERA schedule to EPA and TCEQ 
 Provide scanned copies of all drawings/documents which are not currently in the AR 

EPA 
 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 
 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update 
 Provide response to Army’s question regarding CERCLA process and the use of an EECA 

TCEQ 
 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 
 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update 
 
Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators see Document status table 
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 Upcoming field work 
 Monthly data submission 
 Quarterly reports - status 

o Surface water monitoring 
o Groundwater Treatment Plant 

- Report 
- UIC 

 Perimeter Well Sampling and Reporting 
 Status of Groundwater Treatment Plant 

o Air monitoring 
o Discharge 
o Other 

 Status of regulator comments on LHAAP-28/24 PSI Work Plan 
 Regulators schedule extension request (RMZ) 

 
Other DERA Program Update     Army 

 LHAAP-37 Pilot Demonstration update 
 Status of Supplemental BERA 
 Decision Document for multiple sites 
 Five Year Review Report 
 Sitewide LUC Management Plan – annual update 
  

MMRP Update     Army 
 Update status of EPA Groundwater Sampling           

Other Environmental Restoration     Army 
● CRP/CIP Update 
 Site 19 Decision Document update 
 

Programmatic Issues      RMZ/RM/FD 
 Status of Dispute 

 

USFWS Update                        RMZ/PB 
 Environmental Restoration Issues with Transfer Schedule Impact 
 USFWS Comments on Documents 

   

EPA – Non-CERCLA 
 Update on Phytoforensics Study         RM 

 

Adjourn 
ACRONYM LIST 

 
DERP- Defense Environmental Restoration Program 
EPA- Environmental Protection Agency 
FS- Feasibility Study 
IRP- Installation Restoration Program 
ITS-  Intertek Testing Services 
LHAAP- Longhorn Army Ammunition Plant 
MMRP- Military Munitions Response Program 
MNA-  Monitored Natural Attenuation 

00116605



PB- Paul Bruckwicki 
PBC- Performance Based Contract 
PS- Praveen Srivastav 
QA- Quality Assurance 
QC- Quality Control 
RMZ- Rose M. Zeiler 
RD- Remedial Design 
ROD- Record of Decision 
SAP- Sampling and Analysis Plan 
TCEQ- Texas Commission on Environmental Quality 
USFWS-  United States Fish and Wildlife Service 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

FINAL MONTHLY MANAGERS’ MEETING 
 

 MINUTES  
 

DATE: September 18, 2012 

TIME: 10:00 a.m.  

PLACE:       Teleconference – 866-203-6896 Code - 1759304791  

 

Attendees: 

Army BRAC - Rose Zeiler 

AEC – Marilyn Plitnik, Robin Paul 

USACE – John Lambert, Aaron Williams, Wendy Lanier 

EPA - Rich Mayer, Kent Becher (USGS), Paul Torcoletti 

TCEQ – Fay Duke, Dale Vodak 

USFWS – Paul Bruckwicki 

AECOM - Dave Wacker, Gretchen McDonnell, Marwan Salameh 

 

Welcome   RMZ 
 

Action Items 

AECOM 

 Get the GWTP back up and running – System started 09/06 - COMPLETE 

o AECOM collected one set of air monitoring data 

 Operated one day, collected grab Summa air data samples after 8 hours of 

operation from stack, outside of GWTP office and from distance to offsite 

receptor.  Results provided.  Air results were favorable.  System has been 

dormant for awhile so FBR water was re-circulated for a few more days and 

results came back showing we achieved discharge criteria, but have NOT 

discharged to the creek, returned to site via sprinklers. 

 Will take additional air samples during continued operation over an 8 hour 

period and in accordance with interim air monitoring plan 

 

o Discussion of treated water disposal methods by Dr. Zeiler, reinjection, Harrison 

Bayou and sprinkler system, most concerned with discharge to Harrison Bayou. 

o Add action item going forward for “GWTP Longer-Term Plan” 

o Mr. Bruckwicki stated that liner is exposed around the crest of the INF Pond, along 

the back side bank.  AECOM will take as an action item to investigate and address. 

 Provide Administrative Record update in September – In-progress  

o Army has not yet provided dispute documents and the historical 18/24 information to 

be added.  Need to cut AECOM loose to do the update with what we have. 

o Army requested TCEQ and EPA provide all their dispute related letterhead 

documents to be put in the Administrative Record for September 2012 update.  

Should only be a couple of documents for each agency.  Letterhead plus attachments. 

January 1 through September 30
th

, 2012 to be provided by Friday, Sept 21. 

 Particularly important is the recapitulation of eight-issues letter. 

 Dr. Zeiler prefers that dispute documents be bundled in the AR, not added 

chronologically and the regulators had no objections. 
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 Provide EPA and TCEQ email responses to interim air monitoring plan for concurrence – 

Complete, air monitoring results provided 09/11 

o Results from tomorrow’s testing will be available next Tuesday or Wednesday.  

Results will go to Mr. Williams at USACE for distribution 

 Provide confirmed Compliance Sampling event schedule - Compliance sampling planned 

for September 24 start - COMPLETE 

 Provide email identifying potential paths forward for LHAAP-03 to Mr. Mayer to discuss 

with Mr. Tzhone and respond – Complete; however, AECOM will follow-up with path 

forward for Site 03 to include groundwater to the Army and EPA/TCEQ by end of 

September   

o Change to “Path Forward for LHAAP-03” and retain the action item 

o Army still needs to hear from Mr. Tzhone on process opinion for three possible paths 

forward.  Mr. Mayer said Mr. Tzhone has responded but is holding EPA process 

opinion to review in conjunction with AECOM path forward 

 Provide comments on EPA Site 18 24 wells recommended for sampling – Completed as part 

of LHAAP-18/24 PSI WP 

o AECOM’s revised submittal provided a rationale for each well 

o EPA comments received by AECOM 

 Mr. Becher felt the WP portion addressing compliance sampling was pretty 

complete.  Once this next round is done, we’ll be able to evaluate the data to 

determine if we have good coverage. 

 Ensure access for all users to Sharepoint 

o AEC cannot access the external Sharepoint site due to Army Firewall 

 Comments from AEC go to USACE (Mr. Williams) for compilation and 

addition to the RTC  

o USACE will forward electronic copies of documents to AEC for review since AEC 

does not have SharePoint access 

o AECOM will provide the RTC matrix document by email to reviewers 

Army 

 Provide comments on EPA well list for Site 18 24 – Complete through comment on 

LHAAP-18/24 PSI WP 

 Provide Memo For Record for Site 18/24 Historical Research including providing scanned 

copies of all drawings/documents which are not currently in the Admin Record – In-

progress: 

o Goal for completion of draft MFR is end of September 2012 

o In October, group should work to identify what historical data should go into the AR 

along with the workplan or completion report submittal as supporting documentation 

o TCEQ and EPA will choose what goes in as supporting documentation for decisions 

after they review MFR that says what is available 

o Mr. Becher is compiling a list of documents that are referenced in other AR 

documents, and he will compare that list against the MFR of newly available 

historical documents. 

 Provide supplemental BERA schedule to EPA and TCEQ – In review with Dr. Zeiler 

o Dr. Zeiler must review for concurrence and then schedule will go to regulators 

o First deliverable to the regulators is the data gap memo in early November 

 Phil Turner and Barry Forsythe will be EPA reviewers per Mr. Mayer 

 Provide scanned copies of all drawings/documents which are not currently in the AR – 

Ongoing as Lanier finds documents 
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EPA 

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update 

o By the end of this week 

 Provide response to Army’s question regarding CERCLA process and the use of an EECA – 

Pending new path forward 

TCEQ 

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update – By the end of this week to Rose 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators (see attached Document and Issue Tracking 

table) 

o Discussed plan to finalize 18/24 PSI WP 

 TCEQ will focus on the well locations for sampling at the start of their 

review and provide comments so we can consider those for the upcoming 

compliance monitoring event 

o Dr. Zeiler advised regulators to request an extension for any comments they want to 

submit after the FFA-prescribed 30-day comment period. 

o Mr. Wacker explained that the CSM effort must be dovetailed with PSI WP effort 

and historical data being retrieved by Ms. Lanier 

 Path forward for dovetailing has been provided to Army 

 Objective is to get Ms. Lanier’s data to everyone for review in advance of 

October Manager’s Meeting 

 Preliminary CSM will be presented to EPA/TCEQ mid-October and the 

objective is to baseline everyone on the CSM at the Managers’ Meeting on 

October 18
th

  

 AECOM will provide their confidence level in the CSM presented 

 PSI WP data collection in late October/November will add confidence 

to the CSM 

 Data presented at December meeting, objective to obtain final 

agreement from all parties on CSM 

 Upcoming field work 

o Compliance Sampling – Sept 24 

o PSI WP 18/24 – end of October/beginning of November 

 Monthly data submission 

o Dr. Zeiler stated that, per the FFA, a monthly data submission must be made 

covering all the data collected during the month 

o A spreadsheet of all the data validated within the month could be submitted along 

with the Managers’ Meeting agenda. 

o Air monitoring data was validated and submitted to the regulators 1 ½ weeks ago 

o Discharge data has not been validated yet for submission 

o Electronic copies of complete data will be provided to TCEQ/EPA if desired. 

 EPA made standing request so Mr. Becher can review it.   
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o AECOM recommends surface water and perimeter groundwater be supplied in draft 

with monthly submittal, and will be submitted formally in quarterly reports. 

 Status of Groundwater Treatment Plant 

o Air monitoring – additional sampling planned during operation on 9/19 – 9/20 

o Discharge – planned through sprinkler system  

o Other 

o AECOM has developed a list of equipment that needs repair 

o Scott Beesinger will be moving to a role to only supervise compliance 

sampling versus performing compliance sampling, allowing him to be more 

focused on GWTP operation 

o AECOM evaluating the status of the pumps and level switches.  Will examine ICT-

13 for proper function.  

o AECOM is buying 5 new pump sets to replace existing  

 

Other DERA Program Update     Army 

 LHAAP-37 Pilot Demonstration update (AEC) 

o Ms. Plitnik stated all wells have been drilled.  Contractor is installing nutrient 

distribution system and is 90% complete. Start-up by end of September.  

Baseline data collection completed in July, with those results currently in ATC 

review 

o Due to high suspended solids microbial enumeration procedure had to be 

modified.  Resampling took place on 13 September 

o Data should be ready from ATC by October Manager’s Meeting 

 Status of Supplemental BERA (USACE – Mr. Williams) 

o Schedule will be provided to regulators after Dr. Zeiler’s review. 

 Decision Document for multiple sites 

o TCEQ-lead sites 

o NFA DD covering 13 sites with past TCEQ NFA concurrence.  DD is being 

completed to memorialize NFA for the record.  Some sites have already been 

transferred. 

o DD will go to TCEQ for review and in response to a question from TCEQ, 

LHAAP-45 will not be included in this DD 

 Five Year Review Report 

o USACE EM Center of Expertise has a lead role on all 5-year reviews in support 

of Army  

o This week, the initial call to kick-off the effort (formats, objectives) Army 

coordination with AECOM on schedule and processes 

o Report must be finalized and signed by October 2, 2013. 

 Sitewide LUC Management Plan – annual update 

o Mr. Williams has added 19 sites 

o Annual update scheduled for the end of each fiscal year 

o If no changes, still must be updated annually so it’s easy to tell the version being 

referenced is the most current. 
  

MMRP Update     Army 

 Update status of EPA Groundwater Sampling        

o Mr. Lambert – USACE is validating their split sample results at this time.  Will share 

upon validation. 

o Mr. Mayer – will finalize and share their sample data.  Awaiting final report. 
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o At next meeting EPA and USACE will provide spreadsheets for MMRP data 

collected.  

Other Environmental Restoration     Army 

● CRP/CIP Update (AEC) 

o Ms. Paul advised community interviews are taking place this week 

o EPA would like to have a call with Army on community plan.  EPA and Army will 

schedule a meeting for further discussion. 

 Site 19 Decision Document update – future discussion 

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute 

o The last exchange indicates Army was waiting for Herschel Wolf to get back into the 

office to see what Army’s concern was with the proposed change in language.  
 

USFWS Update                        RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact 

o Transfer Document update will take place off-line. 

 USFWS Comments on Documents 

o None 
   

EPA – Non-CERCLA 

 Update on Phytoforensics Study         RMZ 

o Mr. Mayer sent out draft report was sent out to team about 2 weeks ago but was 

rejected/returned by email.  Mr. Becher will put the draft report out to an FTP site for 

everyone to access.   

o EPA would like to see 16/17/18/24 area historical groundwater data from last 5-6 

years.  Mr. Williams did a data dump that should be searchable to find the data they 

need.  Mr. Williams will resend or provide status on accessing the data dump 

previously submitted. 

 

Next Meeting Scheduled for: 

12PM – 4PM October 18
th

 

LHAAP Army Trailer 

 

630PM  October 18
th

 - RAB Meeting @ Karnack Community Center 

800AM October 19
th

 Monthly Managers’ Meeting – TBD (AECOM to advise location) 

 

Adjourn 

 

Attachments:   

1. August 2012 Draft Managers’ Meeting Minutes 

2. September 2012 Managers’ Meeting Agenda 

3. 17 September 2012 Document and Issue Tracking 

 

 

Action Items 

 

AECOM 

 GWTP Longer-Term Plan Update 

00116611



 INF Pond – Evaluate Exposed Liner for Corrective Action 

 Submit GWTP air analytical data from 19 September sampling to Mr. Williams 

 “Path Forward for LHAAP-03” 

 Provide the RTC matrix documents in Word format by email to reviewers. 

 Examine ICT-13 for proper function.  

 Decide location for October 19
th

 Monthly Managers’ Meeting 

 

Army 

 Distribute GWTP air analytical data from 19 September sampling (Mr. Williams) 

 Forward electronic copies of documents to AEC for review since AEC does not have 

SharePoint access 

 Provide Memo For Record for Site 18/24 Historical Research including providing scanned 

copies of all drawings/documents which are not currently in the Admin Record 

 Provide supplemental BERA schedule to EPA and TCEQ  

 Provide scanned copies of all drawings/documents which are not currently in the AR 

 USACE will provide spreadsheets for site 37 MMRP groundwater split sample data 

collected at the October Managers’ Meeting.  

 Mr. Williams will resend to EPA the 16/17/18/24 area historical ground water data dump 

previously provided, or provide update on how the data can be accessed. 

EPA 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September.  

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide response to Army’s question regarding CERCLA process and the use of an EECA – 

Pending submittal of new path forward 

 EPA will provide spreadsheets for site 37 MMRP groundwater split sample data collected at 

the October Managers’ Meeting.  

 Mr. Becher will put the draft phytoforensics study report out to an FTP site for everyone to 

access.   

 Provide comment for the revised LHAAP-03 EE/CA. 

TCEQ 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September. 

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide input wells planned for sampling at LHAAP-18/24 as part of compliance sampling 

event  

 Provide comment for the revised LHAAP-03 EE/CA. 

 

AEC 

 Provide LHAAP-37 Pilot Demonstration data at October Managers’ Meeting 

 

 

ACRONYM LIST 
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AEC Army Environmental Command 

AR Administrative Record 

ATC Aberdeen Test Center 

BRAC Base Realignment and Closure 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CIP Command Inspection Program 

CRP Compliance Restoration Program 

CSM Conceptual Site Model 

DD Due Diligence 

DERA Defense Environmental Restoration Act 

DERP Defense Environmental Restoration Program 

EECA Engineering Evaluation/Cost Analysis 

EPA Environmental Protection Agency 

FBR Filter Bed Reactor 

FFA Federal Facility Agreement 

FTP File Transfer Protocol 

GWTP Groundwater Treatment Plant 

ICT Interceptor Collector Trench 

INF Pond Infiltration Pond 

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Control 

MFR Memorandum for the Record 

MMRP Military Munitions Response Program 

NFA No Further Action 

PBR Performance Based Remediation 

PSI WP Post-Screening Investigation Work Plan 

RMZ- Rose M. Zeiler 

RTC Response to Comments 

TBD To Be Determined 

TCEQ- Texas Commission on Environmental Quality 

USACE United States Army Corps of Engineers 

USFWS-  United States Fish and Wildlife Service 

WP  Work Plan 
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LONGHORN ARMY AMMUNITION PLANT 
Karnack, Texas 

   

DRAFT MONTHLY MANAGERS’ MEETING 
 

 MINUTES  
 

DATE: August 21, 2012 
TIME: 10:00 a.m.  
PLACE:       Teleconference - 866-203-6896  Code - 1759304791  
 
Attendees:   
Rose Zeiler, Army-BRAC  
Robin Paul - USAEC,  
John Lambert, Wendy Lanier, Aaron Williams – USACE 
Rich Mayer, Kent Becher (USGS liason), Terry Burton – USEPA   
Fay Duke, Dale Vodak - TCEQ  
Paul Bruckwicki - USFWS 
Dave Wacker, Gretchen McDonnell - AECOM  
 
Welcome   RMZ 
 
Action Items 
AECOM 

 Get the GWTP back up and running - Status:   
o AECOM provided a supplementary “Start-Up Status” document (attached) by email 

just prior to the call for review during the call. 
o Discharge of stored treated water from effluent tank via sprinkler system back onto 

18/24 site completed 16 August. 
 Analytical data associated with discharge provided along with the “Start-Up 

Status” document by email just prior to the call. 
o Interim air monitoring plan comments received from TCEQ and EPA and comment 

incorporation is in progress. 
o Multiple repairs and assessment in progress now and projected for next few months 

which will result in periodic downtime. 
 Provide recommendations for well sampling at 18/24 –  

o AECOM has received EPA recommendations from Mr. Mayer with 
recommendations planned in the Data Gap Work Plan planned for submittal to the 
agencies August 31. 

 Provide Administrative Record update in September – In Progress 
o Administrative Record update will cover from 31 March 2012 forward 

NOTE:  This should be from 28 February 2012 forward. 
 New actions – 

 
Army 

 Provide MFR with findings regarding site 18/24 historic documents – In Progress 
o Ms. Lanier has located field manager from source excavation/thermal-treatment and 

he has agreed to do a phone interview with her to confirm locations excavations of 
source material and volumes thermally treated 
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 Preliminarily the field manager confirmed that some of the source 
excavations were 8-10 feet deep, and, 

 Confirmation sampling was performed on all excavations using PID in the 
field and submitting a percentage of samples for lab analysis.  Ms. Lanier has 
not yet found the analytical data associated with that confirmation sampling, 
but feels the reports are likely in the GWTP storage building. 

o Contractor was able to confirm as-built depths on interceptor collector trenches from 
their QC reports. 

o Ms. Lanier will be creating a table of the information found/confirmed with 
documents found as appendices to the MFR. 

 Provide scanned copies of all drawings/documents which are not currently in the Admin 
Record – In Progress 

o Ms. Lanier sent notification to the group that historical files she found were available 
to download at FTP site. 
 Some participants did not receive the notifications, which were valid for two 

weeks. 
o Mr. Becher will put documents on an FTP site for USFWS to access it without 

having to download all documents. 
 Seek approval in pursuing interim RODs for the RODs in dispute – Complete 

o Army did not hear anything further from Mr. Tzhone on this. 
 Get current data dump from Shaw (Mr. Williams) - Complete 
 Provide drill cutting results to Army and regulators - Complete 

o Decision was that cuttings from the LHAAP-37 demo need to be disposed of off-site. 
o 12 roll-offs are ready to be shipped pending paperwork completion.  Class 2 waste. 

 Send Site 18/24 powerpoint and EPA’s evaluation to AECOM - Complete 
 Provide link for Site 18/24 logs (Ms. Lanier) - Complete 

 
EPA 

 Provide list of wells at site 18/24 recommended for sampling – Completed 21 August 
o Increase of eleven wells recommended 
o   EPA’s approach was to try to ensure there are enough data points to be able to 

map plumes. 
 Provide list of site 18/24 historic documents for the Admin Record – In Progress 

o Group will need to decide later which of the historical documentation collected by 
Ms. Lanier to add to the AR and how to add it in a logical sequence as documents 
supporting the path forward. 

 Submit proposal for interim RODs for the RODs in dispute (Mr. Tzhone) – In Progress.  
o Carlos Sanchez will be handling dispute issues in Mr. Tzhone’s absence. 

 Provide comments for Redline RODs – Completed   
 Provide comments on LHAAP-03 – Complete 
 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update. – In Progress. 
o Need all of 2012 documents starting from 01 January.  Only letterhead documents 

(and attachments) that document decision points. 
o AECOM plans to do AR update the first part of September, so all 2012 CY 

documents should be turned in by 13 September to make the next AR update. 
 
TCEQ 
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 Provide list of site 18/24 historic documents for the Admin Record – In Progress pending 
Ms. Lanier Memo for Record 

 Provide email concurrence on LHAAP-04 tracked-change FS – Complete.   
 Provide comments on LHAAP-03 – In Progress 

o Shaw has made revisions to address regulator comment and has gone back to 
regulators for approval, before we can go to 30-day public notice. 

 Provide letter of concurrence on force majeure schedule change request. - Complete 
 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update. – In Progress 
 

Defense Environmental Restoration Program (DERP) Update            AECOM 
 

1. AECOM SharePoint Access to Obtain Documents and Use of Web Ex for Meetings – 
In-Progress 

a. This week, AECOM staff will be following up with individual users to ensure all 
users have access and can attend meetings to avoid problems accessing documents 
and meetings. 

2. Sitewide Plans – In Progress 
a. Currently using existing plans to guide on-going work over the next 30-45 days, but 

updated documents are being generated for the long-term. 

 Updated Work Plan with previous regulatory comments addressed and 
AECOM procedures added planned for completion at end of August 

  Accident Prevention Plan/Health and Safety Plan (Appendix to the Work 
Plan) planned for completion at the end of August 

 UFP QAPP (Appendix to Work P) planned for completion in September 
b. Plan for Site-Wide Work Plans Finalization – Group prefers to do review after all 

updated plans are complete, which will be mid-September. 
c. GWTP Interim Air Monitoring Plan submitted to regulators and questions received 

from EPA.  AECOM will provide these responses in an email response to EPA for 
Mr. Mayer’s reply.  

 Ambient air collection location? – AECOM recommends collection just 
outside the GWTP Office as the most likely potential exposure point. 

 Standard to compare summa canister and PID results? – Air stripper 
sample from Summa canister will be converted to lb/hr and compared to 
allowable limits per 30 TAC 106.533(f)(1)(i) or TAC 106.533(f)(1)(ii) limits.  
The ambient air PID concentration will be compared to the ESLs after the 
ppmv concentration is converted to ug/m3 concentration per 30 TAC 
106.533(h) after accounting for the mass fraction of each chemical [this will 
be based on Summa Canister analytical results]. The PID reading will be 
corrected for background interference such as moisture content. Background 
concentration will be measured upwind ~500 feet from GWTP. 

 Date/time for monthly report submittal – Planned data submittal to 
regulators within 3-4 days (results have quick TAT for Summa canister), 
abbreviated memo report to follow the third week of each month. 
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3. Technical Document Status – 
a. LHAAP-04 Proposed Plan – to Army 08/24/12, to EPA/TCEQ, 09/28/12 
b. LHAAP-46 Draft RAWP – to Army 09/13/12, to EPA/TCEQ, 10/29/12 
c. LHAAP-67 Draft RAWP – to Army 09/13/12, to EPA/TCEQ, 10/29/12 
d. LHAAP-18/24 Draft Data Gap Work Plan – to Army 08/24/12, to EPA/TCEQ, 

08/31/12 
e. Additional sites/deliverable documents/dates will be reflected in a Document 

Tracking Sheet AECOM will produce and maintain. 
4. Site Specific Issues 

a. LHAAP-18/24 CSM Update – In Progress 

 Additional information that will come out with Ms. Lanier’s MFR for 
historical documents located at USACE Tulsa and the GWTP may add to 
understanding based upon all other info known now – CSM Update to Army 
09/14/12 

 Goal is to submit updated CSM to regulators by the end of September with 
plan to present at the October Managers Meeting to baseline all parties 
understanding of Site 18/24 

 If data gap investigation work plan approval is received, data gap 
investigation can be done along with the field effort for the compliance 
monitoring round scheduled for the last week of September.  With that 
timing, that data gap investigation information could feed into the CSM 
before it is finalized and presented to public.  Because of the schedule timing 
requiring Data Gap Work Plan to regulators by August 31, CSM and plan 
will have to be integrated. 

 Last week of September would work well for EPA for compliance sampling 
round. 

o Scott and Ray may not be available to personally assist due to focus 
on GWTP, but other AECOM crews will be performing sampling. 

o AECOM will contact EPA (Mr. Becher) with confirmation of the 
event schedule by 10 September. 

b. LHAAP-03 –Potential Paths Forward 
 AECOM is trying to find a path forward that can meet existing schedule and 

requested agency input on issues with either of these alternatives (assuming 
no groundwater issues need be addressed here) 

 AECOM took the action to provide the potential alternatives to the group in a 
separate email for internal discussion 

 Ms. Duke expressed concern that groundwater at LHAAP-03 is not dealt with 
under the LHAAP-58 ROD, so is formally unaddressed which may impact 
the path the site needs to take.  The potential groundwater issue (soil to 
groundwater pathway) is what returned the site to NPL status, so seems 
strange that it would not be addressed as part of LHAAP-03. 

o Ms. Zeiler identified that Site 03 groundwater is supposed to be 
addressed under Site 58 as they are co-located and Ms. Duke stated 
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this was true but the Site 58 ROD did not address metals. Ms. Zeiler 
stated only one groundwater sample result exceeded for Arsenic (no 
confirmation of that single exceedance).  After source removal, a well 
could be installed for sampling to confirm no groundwater impacts.  
However, AECOM needs to develop an approach they feel is 
appropriate if groundwater is to be addressed under LHAAP-03.   

 Army is awaiting input from Mr. Tzhone on whether some version of a 
feasibility study is going to be required by EPA before the PP if the RA 
remediates to residential levels?  To industrial levels?   

 Army (Ms. Zeiler) has verbally indicated to Mr. Tzhone, EPA that a schedule 
extension will be required. 

5. Groundwater Treatment Plant – Discharge of treated effluent completed on 16 August, 
working toward re-start of treatment with air monitoring, planned for 30 August. 

a. Repairs Preventing Operation 

 Power Lines 

 HCL tank repair, flange assembly replacement 

 Compressor Motor 
b. Multiple other on-going repairs/training planned for September through December.  

Note repairs and equipment upgrades during this time will require several GWTP 
shutdowns for 1-3 days at a time to complete 

c. Short-term and Long-term evaluations underway – Potential longer-term solution to 
replace/upgrade/implement the final treatment process strategy may result in 90-180 
day implementation window. 

6. Upcoming Fieldwork –Planned Start 09/24/12 
a. Compliance Sampling LHAAP-18/24 wells 
b. LHAAP 18/24 data gaps (if possible, combine with 18/24 Compliance Sampling 

field effort, if not this effort will take place when approved) 
c. LHAAP-12 

 TCEQ recommended sampling in a different season to determine if there are 
seasonal fluctuations in COC concentrations 

 Sampling of these wells will be added to September field effort 

 USACE requested gauging of all wells during the event, per regulator 
comment.  AECOM will incorporate into the plan. 

d. Perimeter Wells and Surface Water Locations 

 Will also complete as part of the September/October field effort. 

 LHAAP-04 Final FS, completed and will be included in next AR update, Proposed Plan in 
progress 

 LHAAP-12 RAO Reports – Final transmitted to EPA/TCEQ 
 Forecast Activities for the Next Month – Tracking documents forthcoming, see above status 

Other DERP Contracts Update     Army 
 LHAAP-37 Pilot Demonstration Update 

o AEC has no update at this time 
o IDW disposal must be coordinated through Army (Ms. Zeiler) – 12 roll-off 

containers  
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 Status of Supplemental BERA 
o Kick-off teleconference this week.  
o AGEISS subcontracting to Shaw 
o A workplan for additional sampling is forthcoming; Army takes action item to 

get a proposed schedule to provide to regulators. 
 

 CRP/CIP Update 
 ○ Ms. Zeiler received EPA RTCs and submitted revisions to AEC. 

o  Ms. Paul will work with Cindy Judd at AEC to complete the task. 
 

MMRP Update     Army 
 Update status of EPA Groundwater Sampling (Mr. Mayer) 

o TetraTech completed well development completed last week, sampling started 
yesterday.   

o Army (FWD) is on site to collect split samples. 
o Two wells at LHAAP-54 did not “clean-up” very well. 
o May be out there all week to complete sampling since it’s been slow-going.  

Other Environmental Issues     Army 
o Mr. Mayer will forward Mr. Tzone’s email regarding a stakeholder webinar invitation.  As the 

funders of community relations, Ms. Paul, AEC will evaluate the email and discuss with their 
Public Relations office.  
 

Programmatic Issues      RMZ/ST/FD 
 Status of Dispute – Red-tracked RODs, SEC Issues 

o Not yet elevated to SEC 
o Some discussion was held regarding status. Both EPA and TCEQ believe it is in 

Army’s court.  Army disagrees because the record does not indicate any further 
response from EPA after the red-track submittal to EPA and TCEQ.  
NOTE:  Later learned that EPA’s emails were not received by Army, but were by 
TCEQ – apparently an email problem. 

 

USFWS Update                        RMZ/PB 
 AECOM notified that USFWS needs to be copied on any documents that are sent out. 
 Environmental Restoration Issues with Transfer Schedule Impact – None identified  
 USFWS Comments on Documents – None identified 

   

EPA – Non-CERCLA  
 Update on Phytoforensics Study         ST 

o Draft report has been issued, but the group did not receive.  Mr. Mayer will send 
today to Ms. Zeiler, Mr. Lambert, Mr. Williams, Ms. Lanier, Ms. Duke, and Mr. 
Bruckwicki. 

  

Next Meeting Scheduled for: 
18 September 2012 @ 1000 

AECOM will work to  issue agenda by 11 September 
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Action Items 
 
 
AECOM 

 Get the GWTP back up and running 
 Provide Administrative Record update in September – In Progress 
 Provide EPA and TCEQ email responses to interim air monitoring plan for concurrence 
 Provide confirmed Compliance Sampling event schedule by 10 September 
 Provide email identifying potential paths forward for Mr. Mayer to discuss with Mr. Tzhone 

and respond 
 Provide comments on EPA Site 18 24 wells recommended for sampling 
  

Army 
 Provide comments on EPA well list for Site 18 24 

Adjourn 
 
Meeting Handouts/Submittals 
1. July 2012 Managers’ Meeting Minutes 
2. Agenda 
3. Data:  Site 18/24 treated water analytical results 
4. AECOM Forecast and Start-Up Status (20 August 2012) 
 
 

ACRONYM LIST 
 
AR Administrative Record 
BERA Baseline Ecological Assessment 
CY calendar year 
DERP- Defense Environmental Restoration Program 
EPA- Environmental Protection Agency 
FD-  Fay Duke 
FS- Feasibility Study 
FTP- File Transfer Protocol 
IRP- Installation Restoration Program 
ITS-  Intertek Testing Services 
LHAAP- Longhorn Army Ammunition Plant 
MFR Memorandum for Record 
MMRP- Military Munitions Response Program 
MNA-  Monitored Natural Attenuation 
PB- Paul Bruckwicki 
PID- Photo-ionization detector 
PBC- Performance Based Contract 
PS- Praveen Srivastav 
QA- Quality Assurance 
QC- Quality Control 
RMZ- Rose M. Zeiler 
RD- Remedial Design 
ROD- Record of Decision 
SAP- Sampling and Analysis Plan 
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SEC Senior Executive Committee 
ST- Steve Tzhone 
TCEQ- Texas Commission on Environmental Quality 
USACE- United States Army Corps of Engineers 
USAEC- United Stes Army Environmental Command 
USFWS-  United States Fish and Wildlife Service 
USGS- United Stated Geological Survey 
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Attachment  
AECOM Forecast and Start-up Status 

08/20/12 
This document is meant as a comprehensive update for on-going activities.  Separate tracking tools 
(document tracking spreadsheet and monthly forecasting schedule for fieldwork and document 
review) are under development and will be implemented in the coming weeks once format and 
content have been finalized. 
 
In-progress activities: 

7. AECOM SharePoint Access to Obtain Documents and Use of Web Ex for Meetings – 
In-Progress 

a. This week, AECOM staff will be following up with individual users to ensure all 
users have access and can attend meetings to avoid problems accessing documents 
and meetings. 

8. Sitewide Plans – In Progress 
a. Currently using existing plans to guide on-going work over the next 30-45 days, but 

updated documents are being generated for the long-term. 

 Updated Work Plan with previous regulatory comments addressed and 
AECOM procedures added planned for completion at end of August 

  Accident Prevention Plan/Health and Safety Plan (Appendix to the Work 
Plan) planned for completion at the end of August 

 UFP QAPP (Appendix to Work P) planned for completion in September 
b. Plan for Site-Wide Work Plans Finalization – Group prefers to do review after all 

updated plans are complete, which will be mid-September. 
c. GWTP Interim Air Monitoring Plan submitted to regulators and questions received 

from EPA.  AECOM will provide these responses in an email response to EPA for 
Mr. Mayer’s reply.  

 Ambient air collection location? – AECOM recommends collection just 
outside the GWTP Office as the most likely potential exposure point. 

 Standard to compare summa canister and PID results? – Air stripper 
sample from Summa canister will be converted to lb/hr and compared to 
allowable limits per 30 TAC 106.533(f)(1)(i) or TAC 106.533(f)(1)(ii) limits.  
The ambient air PID concentration will be compared to the ESLs after the 
ppmv concentration is converted to ug/m3 concentration per 30 TAC 
106.533(h) after accounting for the mass fraction of each chemical [this will 
be based on Summa Canister analytical results]. The PID reading will be 
corrected for background interference such as moisture content. Background 
concentration will be measured upwind ~500 feet from GWTP. 

 Date/time for monthly report submittal – Planned data submittal to 
regulators within 3-4 days (results have quick TAT for Summa canister), 
abbreviated memo report to follow the third week of each month. 

 
9. Technical Document Status – 

a. LHAAP-04 Proposed Plan – to Army 08/24/12, to EPA/TCEQ, 09/28/12 
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b. LHAAP-46 Draft RAWP – to Army 09/13/12, to EPA/TCEQ, 10/29/12 
c. LHAAP-67 Draft RAWP – to Army 09/13/12, to EPA/TCEQ, 10/29/12 
d. LHAAP-18/24 Draft Data Gap Work Plan – to Army 08/24/12, to EPA/TCEQ, 

08/31/12 
e. Additional sites/deliverable documents/dates will be reflected in a Document 

Tracking Sheet AECOM will produce and maintain. 
10. Site Specific Issues 

a. LHAAP-18/24 CSM Update – In Progress 

 Additional information that will come out with Ms. Lanier’s MFR for 
historical documents located at USACE Tulsa and the GWTP may add to 
understanding based upon all other info known now – CSM Update to Army 
09/14/12 

 Goal is to submit updated CSM to regulators by the end of September with 
plan to present at the October Managers Meeting to baseline all parties 
understanding of Site 18/24 

 If data gap investigation work plan approval is received, data gap 
investigation can be done along with the field effort for the compliance 
monitoring round scheduled for the last week of September.  With that 
timing, that data gap investigation information could feed into the CSM 
before it is finalized and presented to public.  Because of the schedule timing 
requiring Data Gap Wo rk Plan to regulators by August 31, CSM and plan 
will have to be integrated. 

 Last week of September would work well for EPA for compliance sampling 
round. 

o Scott and Ray may not be available to personally assist due to focus 
on GWTP, but other AECOM crews will be performing sampling. 

o AECOM will contact EPA (Mr. Becher) with confirmation of the 
event schedule by 10 September. 

b. LHAAP-03 –Potential Paths Forward 
 AECOM is trying to find a path forward that can meet existing schedule and 

requested agency input on issues with either of these alternatives (assuming 
no groundwater issues need be addressed here) 

 AECOM took the action to provide the potential alternatives to the group in a 
separate email for internal discussion 

 Ms. Duke expressed concern that groundwater at LHAAP-03 is not dealt with 
under the LHAAP-58 ROD, so is formally unaddressed which may impact 
the path the site needs to take.  The potential groundwater issue (soil to 
groundwater pathway) is what returned the site to NPL status, so seems 
strange that it would not be addressed as part of LHAAP-03. 

o Ms. Zeiler identified that Site 03 groundwater is supposed to be 
addressed under Site 58 as they are co-located and Ms. Duke stated 
this was true but the Site 58 ROD did not address metals. Ms. Zeiler 
stated only one groundwater sample result exceeded for Arsenic (no 
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confirmation of that single exceedance).  After source removal, a well 
could be installed for sampling to confirm no groundwater impacts.  
However, AECOM needs to develop an approach they feel is 
appropriate if groundwater is to be addressed under LHAAP-03.   

 Army is awaiting input from Mr. Tzhone on whether some version of a 
feasibility study is going to be required by EPA before the PP if the RA 
remediates to residential levels?  To industrial levels?   

 Army (Ms. Zeiler) has verbally indicated to Mr. Tzhone, EPA that a schedule 
extension will be required. 

11. Groundwater Treatment Plant – Discharge of treated effluent completed on 16 August, 
working toward re-start of treatment with air monitoring, planned for 30 August. 

a. Repairs Preventing Operation 

 Power Lines 

 HCL tank repair, flange assembly replacement 

 Compressor Motor 
b. Multiple other on-going repairs/training planned for September through December.  

Note repairs and equipment upgrades during this time will require several GWTP 
shutdowns for 1-3 days at a time to complete 

c. Short-term and Long-term evaluations underway – Potential longer-term solution to 
replace/upgrade/implement the final treatment process strategy may result in 90-180 
day implementation window. 

12. Upcoming Fieldwork –Planned Start 09/24/12 
a. Compliance Sampling LHAAP-18/24 wells 
b. LHAAP 18/24 data gaps (if possible, combine with 18/24 Compliance Sampling 

field effort, if not this effort will take place when approved) 
c. LHAAP-12 

 TCEQ recommended sampling in a different season to determine if there are 
seasonal fluctuations in COC concentrations 

 Sampling of these wells will be added to September field effort 

 USACE requested gauging of all wells during the event, per regulator 
comment.  AECOM will incorporate into the plan. 

d. Perimeter Wells and Surface Water Locations 

 Will also complete as part of the September/October field effort. 
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Document and Issue Tracking 
Longhorn Army Ammunition Plant  

September 17, 2012 
 

 1

 

Item Description Next Action 
 

Due Date 
 

Status Remarks 

1 LHAAP-04 Proposed Plan Army Legal Review 09/26/12 On schedule Due to EPA/TCEQ 09/28 

2 LHAAP-47 Proposed Plan 
AECOM Submit 
Army Draft 

09/21/12 
Incorporating comments from 
Site 04 PP, on schedule  

Due to EPA/TCEQ 10/31 

3 LHAAP-18/24 PSI WP EPA/TCEQ Review 10/01/12 

 
EPA comments received 09/07, 
Draft responses to Army 09/11 
 

Discuss plan to finalize, list of wells in 
WP is same as compliance sampling list 

4 LHAAP-46 RAWP 
AECOM Submit 
Army Draft 

09/20/12 
In-progress, may be delayed 1-2 
days 

Due to EPA/TCEQ 10/31 

5 LHAAP-67 RAWP 
AECOM Submit 
Army Draft 

09/27/12 In-progress, on schedule Due to EPA/TCEQ 10/31 

6 LHAAP-16 RD WP 
AECOM Submit 
Army Draft 

TBD TBD  

7 LHAAP-17 RD WP 
AECOM Submit 
Army Draft 

TBD TBD  

8 LHAAP-03Path Forward 
AECOM submits 
plan to Army 

09/18/12 

Need to address groundwater 
and identify soil path forward in 
addition to providing revised 
schedule 
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Document and Issue Tracking 
Longhorn Army Ammunition Plant  

September 17, 2012 
 

 2

Item Description Next Action 
 

Due Date 
 

Status Remarks 

9 GWTP Air Monitoring 
Continue Air 
Monitoring 

09/12/12 
 
GWTP Back-up Plan for 
Staffing in Progress 

Response from regulators indicated 
results were satisfactory. TCEQ indicated 

conference call was not necessary. 

11 
Compliance Sampling LHAAP-
18, 24, Perimeter Wells, Surface 
Water Locs  

AECOM complete 
sampling 

09/24/12 On schedule, In-progress  

12 LHAAP-29 PSI WP 
AECOM submits 
draft 

TBD Working 
Soil and groundwater sampling, aquifer 

testing planned similar to 18/24 

13      

14      
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CESWT-EC-ER 14 October 2012

MEMORANDUM FOR RECORD

SUBJECT: Documentation of the Interim Remedial Action (IRA) prior to 1999 at LHAAP 
18/24, (Burning Ground 3) Longhorn Army Ammunition Plant Karnack, Texas, U.S. Army 
Corps Of Engineers, Tulsa District

1. The Purpose of this Memorandum For Record (MFR) is to present documentation of a 
review of available information pertaining to the IRA field activities regarding soil 
excavation and construction of the groundwater collection system from the Burning Ground
3 (BG3)and some of the background leading to the IRA.

2. In late 1991, when Tulsa District was given the task to assist LHAAP in their environmental 
remediation/compliance,  I was assigned the Burning Ground 3 site as the project/design 
engineer.  This history with the project provides me with some firsthand knowledge of the 
project from that period until I left the project in October of 1994.  After that period I had 
limited contact with project through my continued contact with Tulsa District personnel as 
well as other contacts in the environmental field.

3. The IRA was implemented in 1993-1995 to minimize the migration of high concentrations of 
the contaminants of concern (CoC) which were Methylene chloride (MC)and 
Trichloroethylene (TCE) in the groundwater. It was believed that the highly contaminated 
soils in the vadose zone and the highly contaminated shallow groundwater were acting as a 
continuing “source” to an expanding contaminant plume which was migrating primarily 
latterly but also vertically. The term “source material” was used to describe this groundwater 
and soil.  

4. Remediation of the less contaminated deeper groundwater and less contaminated soils were 
intended to be investigated and remediation implemented by the final Remedial Action 
Process that was ongoing for LHAAP.  The justification for implementing an IRA was to 
minimize risk to the environment and nearby population.  

5. Adequate documentation is available for the Low Temperature Thermal (Soil) Treatment 
Plant (LTTT) operations and management of the solid source material and disposal.

6. Adequate documentation is available for the groundwater treatment plant (GWTP) 
construction and operations.

7. My initial intent was to locate the documentation that would have been done when the field 
activities referenced in Paragraph 1 were completed.

8. Based on my review of available documentation located in the archived contract documents, 
at the LHAAP GWTP, interviews with government and contract personnel and Tulsa District 
files, I don’t believe that a comprehensive document of the field activities exists. 
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9. The only record I have found of a reference to such a document is in the June 1998 Managers 
Meeting Minutes.  At that point in the project Perchlorate concerns were first initiated.  The 
determination of that contaminants presents at LHAAP and managing it became a the major 
concern.

10. The other cause I have found for a lack of documentation is personnel changes within the 
government as well as the contractor performing the work who would have been tasks with 
writing the report.
a. Also the administration of the contract was taken from Tulsa District and given to the 

geographic district (Ft Worth) for political and upper management reasons, although the 
Contracting Officer was in Tulsa District.  

b. Fort Worth District had provided support to the Army on the project through the 1980’s 
to 1991-2 and provided the Quality Assurance Representative (QAR) during the field 
activities, while the Administrating Contracting Officer (AOC) was the Chief of the 
HTRW Cost Plus Section in Tulsa District.  There has been several disagreements 
between the AOC and the QAR on the contract regarding the ratings on the Award Fee.  

c. Tulsa District had originally been task to support LHAAP environmental activities due to 
the districts experience with the CERCLA process and Tulsa Districts Designation as the 
HTRW Design District for Southwest Division when LHAAP became listed on the NPL.

d. The IRA construction contract was initially awarded to AWD, by the end of 1994the 
company had been bought by Dow Environmental and by January 1997 that company 
was purchased by Radian, Inc.

e. Amine Bou Onk who had been the Project Manager on site since the start of the project 
was replaced with Bryan Smith in early 1997.

11. I did find (at storage at the GWTP) drawings for all of the Interceptor Collection Trenches 
(ICT)s with a signed cover letter from the construction contractor dated after the construction 
was completed that are considered “As Built” drawings. I also found the boring logs, survey 
coordinates and location map for the 101 borings that were used in the final design for the 
ICTs.  These have been dispersed to project regulators and current contractor.

12. In lieu of an existing document regarding excavation of the source material I have used a 
multiple point reference to determining the location and depth of the excavations.  The 
references include the IRA workplan, an eye witness account from the contractor Field 
Manager, Chris Edgemon, photographs, the daily Quality Control (QC) reports in the 
contract documents, comparisons of aerial photographs prior to and after field activities and 
changes in topography from before field activities.

1Encls

BG3 IRA Source Material Removal 
Review Document

Wendy D. Lanier P.E.
Environmental Engineer
Environmental Engineering Branch
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DOCUMENTATION OF THE 
CONSTRUCTION FIELD ACTIVITIES FOR THE

EARLY INTERIM REMEDIAL ACTION (IRA)
AT

LHAAP 18/24
(a.k.a. Burning Ground 3 & the Unlined Evaporation Pond)

Longhorn Army Ammunition Plant

Karnack, Texas
October 2012

Prepared By:
Wendy Lanier P.E. 
Us Army Corps Of Engineers Tulsa District

Burning Ground 3 Operational Burning Cages in 1994 -Prior to closure of LHAAP
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1. INTRODUCTION.
This report presents documentation for the construction activities that were performed as part of 
the Early Interim Remedial Action (IRA) for the Burning Ground 3 and Unlined Evaporation 
Pond (BG3 & UEP) Site at Longhorn Army Ammunition Plant (LHAAP), Karnack, Texas. This 
report also presents some of the site background leading to the IRA. The IRA included collection 
and treatment of the highly contaminated shallow water at the site, excavation and treatment of 
the highly contaminated soils and debris (source material) present at the site, and restoration of 
the surface. The work was to be done at an active burning ground and was to minimize impact to 
the burning ground operations as much as possible.

The IRA cost-plus-award-fee remediation contract was initially awarded to AWD, by the end of 
1994 the company had been bought by Dow Environmental and by January 1997 that company 
was purchased by Radian, Inc.

1.1 Location.

The LHAAP installation is adjacent to the communities of Karnack (to the west), Uncertain (to 
the north), and the western shore of Caddo Lake in Harrison County in the northeast section of 
Texas. LHAAP is 14 miles northeast of Marshall, Texas and 40 miles west of Shreveport, 
Louisiana. BG3 and UEP are located in the east central section of the installation.

1.2 US Army, Federal and State Regulators Roles.
The Department of Army implementing the Defense Environmental Restoration Program 
(DERP) is the lead agency. LHAAP was placed on the National Priority List (NPL) on 9 August 
1990. A CERCLA section 120 agreement known as the Federal Facilities Agreement (FFA) 
between the U.S. Environmental Protection Agency (EPA), the Texas Natural Resource 
Conservation Commission (THRCC, formally the TWC) (support agencies) and the Department 
of 'the Army became effective 30 December 1991. The FFA requires an RI/FS under CERCLA 
to characterize the nature and extent of contamination at 13 Solid waste Management Units 
(SWKUs) at LHAAP develop a remedy for each area. LHAAP was issued a RCRA Part B 
permit, Permit Mo. HW-50195, in February 1992. The permit requires corrective action at 8 
SWMU's, but specifies that corrective action can be accomplished within the CERCLA process. 
The Burning Ground 3 and UEP site was one of the 8 RCRA SWMU's, and was known as 
SWMU LHAAP 18 & 24. 

An Agreed Order issued by the State required remedial activities and submittals in relation to 
Site 18/24. LHAAP was issued the Agreed Order by the TNRCC on December 4, 1995 for 
ongoing RCRA violations. It was agreed with the State that the requirements of RCRA would be 
addressed under CERCLA activities as an ARAR.  

1.3 Site Description and Background.
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The site consisted of a burning ground that has been used to burn, bury, and evaporate 
production waste from Longhorn Army Ammunition Plant (LHAAP) from the 1950's till closure 
& clean-up in 1998. The inactive waste units at the site have include various burn/demolition 
burial pits, a row of 18 burn pits, a heavy propellant pit, locations of burn pans, a liquid waste 
sump, a previously covered unlined evaporation pit, and the waste trenches surrounding the 
active air curtain destroyer. The fenced area of the burning ground is approximately 36 acres. 
Prior to closure, the 8,483 acre facility was a government-owned, contractor-operated (Longhorn 
Division of Thiokol Corporation) facility under the jurisdiction of the U.S. Army Armaments, 
Munitions, and Chemical Command (AKCCOM). This site was also an active unit under the 
Resource Conservation and Recovery Act (RCRA) for burning production waste in burn cages 
and the air curtain destroyer (used for burning non-hazardous waste).

2. Components Of Burning Ground
Common 

Name 
Original 

Designation
NOR 
No.

SWMU
No.s

RCRA 
Unit 

IRP/ 
DSERTS 

ESA 
Section Description/Sump Number

Unlined 
Evaporation 
Pond (UEP) 38-X 2 24 24 1016

Surface Impoundment (38-X,  
Rocket Motor Washout Pond

22E 3 22 4 18/24, 41 1016 East Burning Cage 

Air Curtain 
Destructor 35-X 5 21 18/24, 40 1016

Incinerator or burning cage 
with smoke control 

Building 41- X 41-X 13 25 44 1016 Container Storage Area 

Building 24-X 24-X 14 19 38 1016
Miscellaneous Container 
Storage, Sorting 

Building 43-X 43-X 15 62 1016
Container Storage Area -
Earthen Igloo

Building 21-X, 21-X 16 1016

Container Storage Area -
Building with Blast-Wall 
Divider

Sump at 25-X 143 34 35 1016 Sump 114 

Sump at 33-X 144 34 35 1016 Sump 115

ACD Sump 37-X 145 34 35 1016 Sump 116

22C 22C 155 22 5 18/24, 41 1016 Center Burning Cage 

22W 22W 156 22 6 18/24, 41 1016 West Burning Cage 

INF Burn Pan 23N 157 23 7 18/24, 42 1016 North Burning Pan

23S 23S 158 23 8 18/24, 42 1016 South Burning Pan 

Rocket Motor 
Washout Rack 159 10 In 53 1013

Pershing Rocket Motor 
Stand, 36-T-4

Rocket Motor 
Washout 

Rack 160 12 54 NA 
Pershing Rocket Motor 
Stand, 36-S-2
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Burning 
Ground No. 3 24 18 18 1016 Active Burning Grounds

Rocket Motor 
Washout Pad 25-X 20 39 1016 25-X Washout Pad 

Figure 1 Active Burning Ground Prior to 1986

Road “I”

Road “J” 

23-N 

23-s 

22-E
22-C

22-W 
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Figure 2 Suspected Past Waste Locations
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3. Previous Remedial Activity.

3.1. Unlined Evaporation Pond.
The UEP was constructed at the burning ground in 1963 as a holding pond to store flammable, 
volatile, and pyrotechnic wastes resulting from the washout of rocket motor casings. In 1973, 
the pond also began receiving wash water containing solvent residues and solids collected from 
operations involving pyrotechnic material preparation and mixing commonly containing the 
metallic cat ions aluminum, arsenic, barium, cadmium, chromium, iron, lead, magnesium, 

sodium, strontium, and zinc; nonmetallic anions including nitrite, nitrate, perchlorate, and 
phosphate, and; various organic solvents such as acetone, 1,1,1- trichloroethane, trichloroethene, 
ethyl alcohol, methyl ethyl ketone, methylene chloride, and toluene.

This pond was closed in 1985 due to concerns of barium contaminating surface water.  The 
water was pumped out and sent for disposal in a deep injection well. The sludge was mixed with 
portland cement to achieve a workable consistency. A total volume of 8,116 cy was removed 

Picture 1 The UEP Prior to Closure Looking Northwest

Surface 
water 
Drainage
outlet

Rocket Motor 
Washout Rack
with sluice gate & 
receiving/splash 
pondTruck 

Ramp

Overflow 
Drain

Surface water 
Drainage Ditch 

41-x

38-x or 24

Road E Burn Pit
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and sent to a permitted landfill owned and operated by Chemical Waste Management, Inc. in 
Carlyss, Louisiana. The pond was closed with a 4 foot clay layer and topsoil with vegetative 
cover. It has been verified from existing data documenting the 1986 closure of the UEP that 
VOCs were not parameters for determining clean closure of the unit although testing of the UEP 
water and sediments for VOC's was performed before closure. A Closure Report, Unlined
Evaporation Pond, published by the U. S. Army Corps of Engineers (1986).is is the 
Administrative Record and Closure of an Unlined Evaporation Pond: a Case History, 1990 is 
presented in Appendix B.

Picture 2 Unlined Evaporation pond Looking North at the Rocket Motor Washout Rack
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Picture 3 From the Rocket Motor Washout Rack Looking South 
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Figure 3 UEP & Rocket Motor Washout Rack Prior to closure

3.2. Air Curtain Destructor (ACD)
An Air Curtain Destructor (ACD) was built in 1979 for the purpose of disposing of explosive-
contaminated wastes by burning. Use of burn pits and trenches was reportedly discontinued in 
1984 and subsequent burning took place in aboveground pans or burning cages. When the ACD
was built muck from burn pits under the foundation was excavated and disposed off site.

The main operating principle of the ACD is the high velocity air (curtain) blown across and into 
the upper portion of the combustion chamber. This powerful curtain of air has two effects. First, 
the high volume of air causes over oxygenation of the fire, and secondly the high velocity 
airflow over the combustion chamber entraps particulates (smoke), which then completes 
combustion in the combustion chamber, thus limiting emissions and smoke. The high turbulence 
along with increased combustion time and high temperatures results in a more complete 
combustion and significantly 
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reduced air emissions. 

Picture 4 ACD Looking north - 1994 – shows wagon loaded with off spec production material and control building

Picture 5 West side of ACD -1993

A RCRA Interim Status Hazardous Waste Permit for the thermal treatment of Pyrotechnics, 
Explosives, and Propellant (PEP) wastes at Burning Ground No. 3 was issued to LHAAP on 7 
February 1992.

ACD Sump
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Figure 4 ACD Burn Pits Prior to IRA

Use of the burning ground was discontinued in 1997. Final closure of the burning cages was 
completed in 1999.
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4. Timeline for BG 3 Through IRA Construction

Date Activity
Admin Record 

1955 Burning Ground is Operational yes

1963 Rocket Motor Washout Pond is installed yes

1976 Environmental Investigations Begin yes

1985
Closed the Unlined Evaporation Pond under RCRA for Heavy 
Metals 

Yes& Appendix 
B

Sep-91 Phase I RI/FS Workplan Appendix C

Dec-91 Federal Facilities Agreement yes

May-93 Final Data Summary Report for investigation from 1976 to 1992 yes

Sep-93 Final Addendum to RI/FS Workplan
Yes & Appendix

C

Nov-93 Additional RI Appendix C & D

Nov- 93 Conceptual IRA Design Appendix A

Dec-93 EA for IRA completed yes

Feb-94 Phase 1 BG 3 - Treatability Studies Appendix D

Apr-94 Phase II Pilot Study (ICT1, ICT2, HEW, & VEW) Appendix E

Jul-94 IRA Proposed Plan yes

Sep-94 IRA Final Workplan yes

Jul-95 Completed 20 new borings for source material outside Appendix E

Oct-95 Completed 101 borings for ICT Design Appendix I

Dec-95 IRA ROD yes

Dec-96 Construction of GWTP yes

Apr-97 Construction of LTTP yes

Jun-97 Soil Source Removal Appendix J

Nov-97 ICT Construction Appendix H & I

Feb-98 Dismantle LTTP yes

Apr-98 GWTP Operational yes
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A ROD was finalized in 1995 to remove and thermally treat source material. The ROD also 
required for groundwater to be pumped and treated in an onsite Groundwater Treatment Plant 
(GWTP). LHAAP was closed in 1997, subsequently, the use of the Burning Ground was ceased 
in 1997 with the final open burning of all waste PEP. .

IRA The IRA construction start date at Site 18/24 was 12 February 1997. The project was to
remove and treat contaminated soil, install a series of interceptor collection trenches & extraction 
wells, and build a groundwater treatment plant for treatment of the groundwater extracted from 
the site. 

5. Preliminary & Design Activities Required to Accomplish the IRA:
Installed 4 monitoring wells (AWD-1 through AWD-4)
3 Test pits for treatability studies
Revising the Final Rod
Writing the IRA Work Plan
Clearing & constructing the treatment plant site
Constructing a potable water line to the site
Constructing a gas line to the treatment plant site
Clearing & constructing access roads around the outside of the Burning Grounds
Sampling of monitor wells in Site 18/24 has been carried out in 1980, 1982, 1987, 1993, 
1995, and 1998.
Drilling of 20 soil borings to investigate the potential presence of other source material.
Drilling 101 borings for Design of the ICT’s
Dow Environmental prepared the Phase III workplan on December 28, 1995. 
-The workplan generally followed the ROD, but a couple of exceptions apply. The Phase 
III workplan, incorporated information from the ROD that a combination of 5,000 feet of 
ICT’s and eight vertical extraction wells would be used to collect onsite shallow 
groundwater at Site 18/24. The vertical extraction wells were not installed.  

6. Source Materials Excavation, Treatment, And Disposal Activities: 
Construction of a Soil Handling and Dewatering Pad for ICT excavated soils and
contaminated soils and source material.
Construction of a storage pad for treated soils and source material.
Mobilization, setup, and performance testing of a Low Temperature Thermal Desorption 
(LTTD) soil treatment system.
Excavation and treatment of source material. Soil treatment took place from February 22, 
1997 through December 10, 1997.
UXO Removal- included munitions casings and button bombs 
Perimeter air monitoring of site during source material excavation.
Disposal/placement of treated soils and source material.
LTTD Proof of Performance test conducted on February 13-15, 1997. 
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Soil treated included:

From Quality Control Dailey (QC) Reports: 29,744 cubic yards˜ 30,000 cubic yards 
source material 

o The following from the QC Reports
Total cy from NW  of burn cage 105 
Total cy for a long Road E 975.5 
Total cy for area along Road D to C  4,696  
Total cy for No Location in June 1997 981 
Total cy for North of ACD 459 
total cy adjacent to ACD 14,927  
Total cy for No info in September-October 1997  6,570  
Total cy from ICT’s 1,030 

105 yards of material from burning cages 
1,157 yards of material from floor of storage and treatment areas.  Perimeter air 
monitoring during excavation and soil treatment. 
Disposal/placement of treated soils and source material on Landfills Site 12 and Site 16. 
Restoring the site by backfilling source material excavations, were filled using the ICT 
excavated material and importing clean fill material.
Restoring utility lines.
The source material excavations were “capped” with 18 inches of “clean” offsite clay.

7. The Tasks For The Groundwater Collection System
The Interceptor Collection Trench (ICT) system in Burning Ground No. 3 is composed of 
14 ICT with 28 sections ranging in length between 100 feet and 200 feet. 
Approximately 5,075 linear feet of trench were installed within and around three sides of 
the Burning Ground.  
Estimated excavation of 14,820 cubic yards of soil to construct the ICTs.  
All of the material excavated from the ICT other than 1,030 cubic yards was used to 
backfill the source material excavations. Placement of clean ICT material, evaluated by 
sampling, into source material excavations during August 1997.  ICT material was 
sampled to meet a 95% confidence level that it was clean.
The last ICT well was developed in October 1997. 
The trench sections extend approximately 25 to 55 feet in depth, most of the trenches are 
as deep as the confining clay layer of the shallow groundwater zone. 
Piezometers were installed for evaluation of ICT effectiveness.  Groundwater levels are 
measured monthly in twelve piezometers and approximately forty-seven monitoring 
wells.  
Twenty-eight sumps and pumps collect water from the ICT sections.  The ICT’s are
piped into dual wall containment piping and transferred to a 300,000-gallon equalization 
holding tank at the GWTP.  Electronic probes control water levels within the trenches.  
The probes are set at various levels to activate or deactivate the electric pumps and to 
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maximize groundwater capture.  As the level of the probes are adjusted, the groundwater 
level and probe settings are placed in maintenance records. 
Installation of a piping network to collect the extracted water and convey it to the GWTP. 
Piping system composed of HDPE dual wall containment pipe. 
Evaluated the hydraulic effectiveness of the collection system. 

Groundwater Treatment System Activities:

Construction of the GWTP to treat the extracted groundwater. 
Installation of a piping system to convey the treated water to Harrison Bayou. 
Starting up the GWTP. 
GWTP Proof of Performance test conducted on March 24, 1998. The test was conducted 
with the GWTP operating at full capacity. 
Operating and maintaining the GWTP for 1st year prove-out to May 1998. 
A pipeline for treated effluent was installed to a lined pond, formerly the INF Pond. The 
pond capacity is about 3-million gallons. The pond is used for a holding pond when flow 
in Harrison Bayou does not allow for discharge of effluent to the bayou. This allows the 
GWTP more latitude in operating when the plant would not otherwise be able to operate. 

8. Cost of IRA Project 
Total estimated IRA cost of the project is $36,890,000 from 1993  to 1998. LTTD of the source 
material/soil treatment was conducted in 1997 only for a total costs of $4,311,055. Many 
expenses were associated with the operation of the LTTD including, LTTD Setup & teardown, 
soil excavation, soil treatment, soil backfill, transport, and air monitoring.  Labor costs were 
approximately $750,000. Other costs include subcontracts & materials.  Excavation of source 
material and backfill cost were $871,052.

9. Contract Activities That Were Not For BG 3 IRA
Construction of tank, tank containment, and HDPE dual wall piping system at Site 16 
during May 1997
It was found that water from Site 16 has a yellow color that was difficult to remove in the 
GWTP process. A Model 8 granular carbon adsorption system manufactured by Calgon 
was installed as an “end of pipe” treatment. Two vessels were installed with a capacity of 
10,000 pounds each
As a treatability study under an accelerated RI/FS to keep landfill leachate from entering 
Harrison Bayou, two vertical extraction wells were installed in 1996, and an additional 
six vertical extraction wells were installed in 1997. Groundwater extracted from these 
wells is pumped to the GWTP and treated for release. 
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10. Non-CERCLA Removal Activities
Several have taken place at the site. Each RCRA permitted unit and 90-day permit exempt 
RCRA unit at the site has undergone a RCRA closure in accordance with closure plans approved 
by the TNRCC.

There were five burning cages located at the Burning Ground. The burning cages were permitted 
as interim status units in the LHAAP Hazardous Waste Permit Number 50195. Radian 
International removed the burning cage structures in 1998 and subsequent RCRA closure of the 
units took place between 1998 and 2001.

Picture 6 22W Burn Cage in 1994

Picture 7 All 3 Burn Cages Looking North

00116646



Interim Remedial Action Phase III Field Construction at Burning Ground 3

Page 16

Picture 8 Burn Pan 23N or INF Burn Pan Looking East

Each burning cage was closed in accordance with RCRA closure requirements to the TNRCC 
Risk Reduction Standard in effect at the time. Risk Reduction Standards are the medium-
specific concentrations (MSC), standards, and criteria for health-based closure/remediation and 
are based on Title 30 Chapter 335 Subchapter S. 

Burning Cages & Burn Pan Closure

Cage  
Permit  
Number 

Cage Notice 
of 
Registration  
(NOR)  
Number 

Cage 
Description 

Closure 
Date 

Closure Status Reason 
for Risk 
Reduction  
Status 

No. 4 NOR 003 East Burning 
Cage

2 Oct. 
1998

RR2S Metals 

No. 5 NOR 155 Center 
Burning Cage

2 Oct. 
1998

RR2S Metals, 
Volatiles

No. 6 NOR 156 West Burning 
Cage

27-May 
1999

RR3S due to the elevated 
levels of contamination from 
volatiles

Volatiles, 
Semi-
Volatiles 

No. 7 NOR 157 North Burning 
Cage(INF)

2 Oct. 
1998

RR2S Metals 

No. 8 NOR 158 South Burning 
Pan

2 Oct. 
1998

RR2S Volatiles,  
RDX 

The Risk Reduction Standards may be defined as follows:

Risk Reduction Standard No. 1 (RR1S) – Closure/Remediation to Background
Risk Reduction Standard No. 2 (RR2S) – Closure/Remediation to Health-Based
Standards and Criteria (Closure to RR2S requires a deed record of the site but no post 
closure care is required)
Risk Reduction Standard No. 3 (RR3S) – Closure/Remediation with Controls (Closure to 
RR3S requires a corrective measure study by the property owner to determine an 
acceptable remedy or remedies. Once the RR3S remedy is achieved, a document to fulfill
the requirements of a deed record is required.)
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Once a property owner has a closure to RR1S approved by the State regulatory agency,
no further action is necessary by the property owner. 

In accordance with the closure plan, the structures were removed (by IRA Contractor) and 
decontaminated and surrounding surface soils were sampled for metals, explosives, volatiles, 
perchlorate, and explosives. Where contamination was present above Risk Reduction Standard 
No. 2 (RR2S) concentrations, the soils were removed for disposal offsite to a permitted waste
Treatment Storage Disposal Facility (TSDF). Soils at each burning cage location contaminated 
with volatiles were not removed due to widespread contamination at the burning ground and the 
fact that the units are present on a CERCLA site undergoing remedial action for volatiles. The 
location of each cage was surveyed and deed recorded after closure. Table xx describes each
cage identification and final closure date.

Note:  Comments in the closure report indicate visible areas of contamination were evident in the 
soils several feet beneath the area of the burning cage and that contamination in the soils was 
from previous waste disposal activities rather than contamination from the burning cage.
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Road D Excavation
Points of Reference 
1. IRA Work Plan 
2. QC Reports (list excavations in 

borings 39 to 45 from 3-22-97 to 
5-5-97 for at least 4,444 cy)

3. Eye Witness (C Edgmon)
4. Photographs
5. Aerial Photograph changes

Boring 811 and 875 Excavation
(3 to 4 feet deep)
References
1. IRA Work Plan 
2. Eye Witness (C Edgmon)

Road E Excavation
References
(4 ft deep)
1. IRA Work Plan
2. QC Reports
3. Eye Witness (C Edgmon)
4. Photographs

1994 Aerial Photo Prior to 
Any IRA Field Activities for 
Comparison
(Burning Ground 3 is 
operational)

ACD Area Excavation
Points of Reference
(depths to 15 feet)
1. IRA Work Plan
2. QC Reports (lists 

excavations adjacent to 
ACD from 6-11-97 to 9-
11-97 with removal of 
14,927 cy 

3. Eye Witness (C Edgmon)
4. Photographs
5. Aerial Photograph
6. Changes in topography

Interim Remedial Action Source Material Excavation Approximate Locations
Burning Ground 3 (LHAAP 18/24) Longhorn Army Ammunition Plant

US Army Corps of Engineer
Tulsa District

Tulsa, OK

Excavations performed by Dow 
Inc./Radian 1997 under contract to 
USACE Tulsa District

Designed by:
W. D. Lanier PE
Date October 2012

875

811

23-N 

23-s 

22-E 
22-C 22-W 

Reference for Road and Structure Names from Ground-Water 
Contamination Survey No. 38-26-0851-89, LHAAP, 18-22 May 87
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ASSUMED REMEDIATION FOR  
BURNING GROUND 3 & UNLINED EVAPORATION POND (UEP) 

LHAAP 18 & 24 
 Longhorn Army Ammunition Plant 

18 March 1993 
 
1.  General.  The information provided below is for an initial 
cost estimate of the Interim Remedial Action at Longhorn Army 
Ammunition Plant (LHAAP) 18 & 24.  This site is a operable unit 
of the LHAAP CERCLA site and it is also a RCRA site.  This work 
will be performed as an Interim Remedial Action utilizing a Cost 
Plus Award Fee remediation contract to remove and control 
migration of extremely contaminated groundwater and soils in the 
shallow zone (less then 25 ft. in depth).  Any remaining 
contamination will be remediated under the ongoing RI/FS.  The 
work will include groundwater collection (and treatment) of the 
shallow water table at the site and excavation (and treatment) of 
the buried contaminated soils and debris present at the site.  
Work items will be broken down by Groundwater Collection,  Water 
treatment, Soil Excavation, Soil Treatment, and Soil Placement.  
Cost estimates for the water and soil remediation should be 
provided separately so that they can be awarded and funded 
separately if needed.  Assume modified level C for health and 
safety requirements. 
 
2.  Groundwater Collection.  The groundwater will be collected 
via Interceptor/Collection Trenches (ICT) with sumps that pump 
into a piping system to go to the treatment plant.  The trenches 
will have a low permeability liner on the outside to avoid 
collection of the cleaner water that does not require treatment 
at this time.  The trenches will also operate as a surface water 
collection to prevent off site migration of any contaminated 
precipitation during the excavation.   
a.  6,500 feet long 
 b.  25 feet deep 
c.  The outside (on the side away from the site) ICT (4,800 feet) 

will have an outer vertical liner (high density polyethylene 
(HDPE)), a synthetic geogrid drainage material, a nonwoven 
filter fabric (sufficient to prevent clay particles from 
clogging the geogrid), and a slotted fiberglass epoxy (to 
resist solvent degradation) collection pipe at the bottom.  

 d.  The inner ICT (1,700) will have a synthetic geogrid 
drainage material sandwiched between two nonwoven filter fabric 
layers (same as above) and a slotted fiberglass epoxy pipe with a 
filter sock at the bottom.   
e.  Soil that is excavated for the ICT will be stored on site for 

treatment. 
 f.  Seven sumps that are 30 feet deep with submersible pumps 
with flotation switches with a flow rate of 5 gpm 
 g.  3600 feet of fiberglass epoxy collection piping with 
fittings 
 
3.  Water treatment.  
a.  Assume a flow of 15,000 to 20,000 gpd 
 b.  The treatment units should be transportable (so that 
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they may be utilized at other sites on LHAAP if possible 
 c.  Metals precipitation - ferrous sulphite 
 d.  Volatile organic removal - air stripper 
 e.  Off-gas treatment on carbon 
 f.  Sand filter required  
g.  Table with primary contaminants attached 
 
4.  Soil Excavation.  
 a.  Removal of a 4 ft thick layer of clay with an area 
of 150,000 sf - to be set aside during the excavation then 

replaced 
 b.  Excavate 261,000 cy of contaminated material with a 
surface area of 7.05 x 106 sf and an average depth of 15 feet 
 c.  Table with primary contaminants attached 
 d.  Typical section is attached  
 
5.  Soil Treatment. 
 a.  Units should be sized to handle up to 5,000 cy per 
working day 
 b.  A drying bed will be required for the first stage - all 
water will be collected and sent through the water treatment 
plant 
 c.  Mechanical screens will be the second stage 
 d.  Debris will be decontaminated in a steam washing 

facility for off site non-hazardous disposal assume 5% of 
excavated volume  

 e.  A shredder will be required for 20% of the volume 
 f.  A low temperature volatile extraction with a auger kiln 
will be used to remove volatile organic below action limits   
 g.  A mixing unit or pug mill will be required to stabilize 

soil with lime (at 15%) to prevent leaching of heavy metals 
 
6.  Soil Placement. 
 a.  Soil will be placed in 6 inch lifts to fill the voids 
left from the excavation  
 b.  A six inch topsoil layer will be placed over fill with a 

suitable vegetative layer 
 c.  Final grade will be constructed to blend with the 

remainder of the site and provide adequate drainage (no 
ponding) 
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Closure of an Unlined Evaporation Pond: 
a Case'~lIistory 

NIEL VIN G. GREEN~ Chief, Geotechnical Branch 

ALA)r J. MARR, Geologist 

U. S . . 4rmy Corps of Engineers. Fort Worth District. P.O. Box !73CC. 
Fort ~Vorth. TX 76102-0300 

ABSTRACT 

In 1985, the Fon Worth District. Corps of Engineers. 5uccessf'.llly pe:-::-itted 
and executed the closure of an unlined evaporation pond at L~e Longhorn A.nny 
Ammunition Plant in east Texas. Tne pond~ consrructed :"''1 196.3 at d:'e site 
of an active explosive waste-burning ground a.rea~ had :een used to store 
explosive wastes resulting from the washout of rocket ::lotor ~asings and 
solvent residues from operations involving p~Totechnic m3.teri31 prepar:ltion 
and mixing. Because operation of :he unlined evaporation ;Jonc appered to 
be primarily responsible for locally contaminating the grour.d water~ the .\rmy 
ceased operation of the pond in 198.+ and began formal closure activities for 
the unit as a Resource Conservation and Recovery Act (RCRA) interim status 
surface impoundment. Under Phase I of the closure contracr. a to:3.1 of 
1,877J 13 gal of wastewater was removed and shipped via tank truck to a 
permitted disposal well some 80 mi from the site. The Phase II conn-act 
consi:'ted of removai and transpomng of contaminated sludges and soils to 
a permitted hazardous waste disposal site, backfilling the pond~ installing a 
filter drain system, and turfing. A total of 8, 116 yd3 of material was excavated 
and shipped from the site. 

I. 

I~"TRODLCTION 

In 1976, Congress passed the Resource tonserva­
tion and Recovery Act (RCRA), PL 94-580, as 
amended. which mandated the development of regu­
lations governing the actions of owners or operators 
who generate, transport. treat, store, or dispose of 
solid wastes. The U.S. Environmental Protection 
Agency (EPA) was ch:trged with the responsibility 
for development of the regulations. Executive Order 
No. 12088, issued October 13, 1978, directed all 
Federal installations to comply with all solid and 

hazardous was~e m:::nagement ref1Jlations as devel­
oped under the RC~A. ~lost Fe':eral installations. 
when ordered to comply with RCRA regulations. 
required technical lSsisllIlce in :?ddressing the re­
quirements of the RCRA as it pertained to their 
individual situation. The Huntsville Division was 
selected by the Army as the lead organization within 
the Corps of Engineers in the administration of tech­
nical assistance to Federal installations. The 
Huntsville Division. in most instances, contracts 
with qualified consulting engineer firms for the 
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permitting and design of hazardous waste manage­
ment facilities, including closure plans for formerly 
used facilities. Closure plans for the unlined evapo­
ration ;:'Ond at the Longhorn Army Ammunition 
Plant ·,J.·ere prepared by Kindle, Stone & Associates. 
Ylarshall. Texas. Permitting, final design, and plans 
and specifications '.vere prepared by the Fort Worth 
Distric~. Corps of Engineers. Final cleanup and 
construction, also managed md supervised by the 
Fort \\. crth District, were documented in Closure 
Repor:. Unlined c';aporalion Pond, published in 
1986 :-y the V. S .. -\rmy Corps of Engineers. 

Gc);ERAL DESCRIPTION OF PROJECT 

The ::".Jnghom Army Ammunition Plant is iocated 
in Har.ison Coumy, near the town of Karnack in 
northe:.lst Texas (Figure 1). The facility is a govern­
ment-owned, contractor-operated industrial installa­
tion unjcf the jurisdiction of the U.S. Army Arma­
ment. ~\ funitions lnd Chemicai Command. ',vith the 
primar:: :nission ~c load. :lssemble. and pack pyro­
:cc~ni~s. ~lIuminating/signal ammunition, and solid 

.- ~ ,=~ellant :::Olors. :-:le ?roject :nvolved the 
~:osure J! ~m unlined evaporation pond located 'Nilhin 
:.he bC'..:!1daries of ~e Longhorn installation. The 
?ond :s :ocated '.~·ithin a 3..1.5-acre ac:ive burning 
grounC: . .1 secured .lrea used since 1955 for the treat­
ment, s;orage, and jisposal of solid and liquid explo­
sive. pyrotechnic. md combustible solvent wastes 
by open 2uming, incineration. evaporation, and burial. 

Figure:. Location of :'-:I! Longhorn Army Ammunition Plant 
in northeast Texas. 

The unlined evapcr:ition pond, shown in Figure 2, 
was approximately '=00 ft by 260 ft. and at the time 
of closure contained approximately 1.9 million 
gallons of waste'.v::.ter generated by wash down of 
the plam's blendir:~ lna mixing operations over a 
period of :0 yr. ~e pond received wash water 
:;ontaining solvent :-esidues and soiids collec~ed from 
areas involved in :;yrote:;hnic material preparation 
and mixing. Che::m~:ll analyses of the contents of the 
pond resulted in its Jeing identified as a hazardous 
waste storage fac::: ry. Additionally, ground water. 
encoume!"ed at 3. dc;-th of about 22 ft below ground 
surface. \vas showl' .. to have been contaminated by 
percolation from ~~e pond. Use of the pond for 

Figure~. v~ew of unli::ed. ev apor:llion pond during Phase 1 un watering. Flex ibie suction E..--:I! is supported by pontoons ex tending 
approxL-::.Hely 80 ft out mto the pond. Assembly at right is rocket launch :notor wash :.!ciE=y. 
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disposal of waste was terminated on June 1, 1984. 
Closure of the facility was accomplished in two 
phases: Phase Iconsisted of removal and disposal of 
the wastewater in the pond and Phase II consisted of 
removal of sludges and restoration of the pond site. 

GEOLOGIC SETTING 

The Longhorn Army Ammunition Plant is physi­
ographically situated within the East Texas Timber 
Belt, an area of land characterized by a sandy, roll­
ing, forested surface that is underlain by the Wilcox 
Group of Tertiary age. The Nilcox has a maximum 
thickness of 700 ft. and consists mostly of fine-to 
medium-grained sands interbedded with a consider­
able amount of clay and seams of lignite. Although 
sand beds up to 50 ft thick are present locally, 
individual beds are generally lenticular, with lenses 
of clay, sand. and silt pinching out or grading into 
:. >~~ 't'le:- over very short distances, making corre-

. -- ...... Ill. The \Vilcox yields small « 50 gall 
~~!n) to moderate (50-500 gal/min) quantities of 
fresh water to wells throughout the county. The 
. ':roup, a predominantly calcareous. non­
'.I;:W::;· -De~ring clay conformably underlies the Wilcox. 
The beds dip gently in a westward direction. 

CLOSURE REQUIRE~lENTS 

The Code of Federll Regulations (CFR) is a codi­
fication of the general and permanent rules pub­
lished in the Federal Register by the executive de­
partments lnd agencies of the Federal Government. 
Subpart G of Title liO CFR, Part 264, Standards for 
Owners and Operazors of Hazardous Waste Treal­
menl, Slorage and Disposal F acUities (U. S. Envi­
ronmental Protection Agency, 1958a), states that the 
owner or operator of 3. hazardous waste management 
facility must have a \\Titten closure plan which is 
approved by the EPA. Regional Administrator. The 
purpose of the closure plan is to assure that ;mbse­
quent to facility closure, there will be no need for 
further maintenance of the facility, and the threat to 
human health and the environment will be con­
trolled, minimized, or eliminated. The Texas De­
partment of Water Resources (since reorganized 
under the name Texas Water Commission) was 
granted primacy by the E? A Regional Administra­
tor for the authority to approve or reject a proposed 
closure plan for facilities located within State bounda­
ries. The Closure Plan for the Longhorn Unlined 
Evaporation Pond was prepared by Kindle Stone & 

Associates, for the Corps of Engineers, Huntsville 
Division. and was submitted to the State of Texas for 
approval. The Texas DeparunentofWater Resources 
approved the Closure Plan on April 19, 1985. 
Concurrent with the preparation and submittal of the 
Closure Plan, the Fort Worth District Corps of 
Engineers, was requested by the Huntsville Divi­
sUm to assist in the closure planning by securing the 
necessary permits to dewater the pond and to adver­
tise, award. and administer the contract for Phase I 
dewatering. Subsequently, the Fort Worth District 
was tasked with the lward of the Phase II dosure 
contract and management of the two consecutive 
contracts. 

INVESTIGATIONS AND TESTING 

Special studies to characterize wastes contained in 
the pond were conducted by the U.S. Army Environ­
mental Hygiene Agency in 1976, 1981. and 1982. 
Studies included analyses of the aqueous layer, the 
sediment layer. and the underlying soil layer within 
the pond limits. The results of these studies. which 
were presented in Hazardous Wasle Special Sludy 
No. 37-26-0291-84 published by the U.S. Army 
Environmental Hygiene Agency in October 1982, 
concluded that the pond should be classified as a 
hazardous waste storJge facility, in spite of the fact 
that test results showed only the floating material in 
the pond to be marginally hazardous. 

A current chemical analysis was required for for­
mulation of the Closure Plan and for the application 
for a temporary permit from the Texas Department 
of \Vater Resources to dispose of the wastewater in 
the pond. In June 1984, the Fort Worth District. 
assisted by the Corps of Engineers Southwestern 
Division Laboratory in Dallas, Texas. collected 
samples of the wastewater and performed chemical 
analyses. Results of the analyses were documented 
in LaboralOry Report No. 13845. The pollutants 
tested for during these analyses were a reflection of 
the pollutants previously documented in the 1982 
report. Table 1 shows a comparison of the levels of 
contaminants in the pond's aqueous layer, as de­
tected during the various studies, to the maximum 
contaminant levels (~ICL) for drinking water as 
specified by the Nalionallnterim Primary Drinking 
~Valer Regulations (U. S. Environmetal Protection 
Agency, 1985b), and the recommend contaminant 
levels specified by the National Secondary Drinking 
Water Regulations (C. S. Environmental Protection 
Agency, 1985c). 
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Table 1. Comparison of the results of chemical analyses of the UEP prior to c fosure oj the CEP. 

NlPWR/NSDWR Average Vah:es 
Parameters Standards 19761 19802 ~9823 1984.1 

pH 6.5-8.5 4.1 9.43 10.75 10.14 
Total Dissolved Solids 500 2711 1231 1~65 1100 
Chloride 250 817 368 :J)7 194 
Sulphate 250 23 .. < 0.5 53 :5..+ 
Fluoride 1.6 0.11 0.18 0.2 1.0 
~mAS 0.5 ND 0.35 1.29 0.01 : 
~itrate-N 10.0 ND 138 :04 O.M 
Arsenic 0.05 ND Nl) 0.002 0.1 #. 

Bariwn 1.0 20.::' 9.9 :9.5 :':'.2 
Cadmium 0.01 0.011 ND ,)'0013 ').00-;-3 
Chromiwn 0.05 ND ~l) ·J.398 0.01 
Copper 1.0 ND ~'D ').09 0.01 
Iron 0.3 0.51 0.21 .!.8 ,}.l:S 
Lead 0.05 0.09 ND 1.17 'J.106 
};ianganese 0.05 0.145 0.076 ·J.11 ·J.018 
~lercury 0.002 0.00014 0.004 ·J.0005 ,),005 

Seleniwn 0.01 NO 
Silver 0.05 ND 
Zinc 

_.j si:own in m; :irer (except pH) 
A.verage of 3 samples 

:!Average of 2 samples 
3Average of :6 samples 
J..\verage of 5 samples 
~ TI = Not Detected 

5.0 0.046 

The comparison shows that approximately half of 
the contaminants in the pond's aqueous layer exce­
eded primJIy and secondary drinking water stan­
dards at some point in time. The gradual increase in 
some parameters, while others fluctuated, was caused 
by the fact that wastes discharged into the pond 
varied as a result of changes in the production sched­
ule of pyrotechnic ammunition. 

Samples were collected from the floating material 
in the pond. the sediment layer on the pond's boltom, 
and the soil layer beneath the pond, and were char­
acterized for Extraction Procedure (EP) Toxicity, 
selected inorganic stmdard parameters, and a Humber 
of organic compounds. Results of the testing were 
published in Hazardous ~Vaste Special Study No. 37-
26-029J-S./. (U.S.Army Environmental Hygiene 
Agency, 1982). Table 2 shows the range and average 
values of contaminants found in the leachate during 
EP Toxicity testing on the various pond layers. 

None of the samples leached out detectable amounts 
of the heavy metals cadmium, selenium, or silver. 
Quantities of arsenic. chromium, lead, and mercury 
detected in the leachate were well below their re-

~l) ~""J V.OO-! 
~TI J.02S J.O: 

0.036 ::.619 J.e...: 

spective EP Toxicity ~lCL. The lelchate from one 
of 17 sediment samples contained 94 mg:1iter of 
bari urn and a composite sample of the floating material 
leached out 100 mg/liter of barium. \Vhile neither 
value exceeded the EP Toxicity ~ICL for barium 
(lOO mg/liter), the sample of floating material was 
considered hazardous with respect to EP Toxicity as 
drfined by Title 40, CFR, Pan 261, Identification 
and Listing of Hazardous ~Vaste (U. S. Environ­
mental Protection Agency, 1985d). 

Each layer of the pond was analyzed for a number 
of standard inorgank parameters. Contaminants 
found in the pond's sejiment layer and the floating 
material showing higher concentrations included 
chemical oxygen demand, nitrates, elemental phos­
phorus, aluminum, barium, chromium, iron. lead, 
magnesium, and sodium. Some of the same inor­
ganic contaminants, including chemical oxygen 
demand, nitrates, aluminum, iron. magnesium. and 
sodium, were found in lower concentrations in the 
soil layer. 

Of the organics for which tests were conducted, 
some were found consistently within one layer, but 1 

t 
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Table 2. Results o/Toxic E:aru.ction p~f)ce:::.:ue analyses ;rior :0 CEP ciosure, 

Parametc; 

Arsenic 

Barium 
Cadmium 
Chromiwn 
Lead 
:\Iercury 
Seleniwn 
Silver 

All values shown :.-: :::g;1iter 

: Average c i 17 sar.:::::= :::oints 
: Average c f 16 sarr.~:= ;oinrs 
::One com::oosite sa,:T.::::~ 
~'D=Not betec~d -

Sediml!nt L.iver 
Range/Ave;age :;aiues: 

ND 
4.4-9'-+ / 32 

1'.'D 
0.05-O.64! 0.: '/ 
0.05-0.64 / 0.: 

ND 
~l) 

~-o 

, '~e jctected :~nsistemly in all layers. Or-
6~-::C \;ompounds de~e;:~ed in samples of the aqueous 
llyer included tetr3.c~lOroelhylene. 1,1, I-trichlo­
rceiliane, and lfichlorcethylene. Organic compounds 
that appeared in me::.surable quantities in the)edi­
ment layer \\'cre phe:1.1nthrene. hexachlorobenzene. 
be!1zylbutyiphthalate. bisphthalate. and diethylph­
thalate. Organic compounds detected in the soil 
layer includedhexach:orobenzene. bis(2-ethylhexyl)­
phthalate, and di-n-cutyl phthalate. 

The Fort \Vorth District also conducted physical 
surveys in an attempt :0 measure the volume of water 
and sludges in the ;and for contract requirements 
and estimateS of voiumes to be removed. Sludge 
thickness and water depth measurements were made 
at selected points located by back sighting from on­
shore control points .. ~ survey fod was lowered from 
a :-oat to the estim:Hed top and base of the sludge. 
.\leasuremems of U:e base of the sludge proved 
re:lsonably accurate: ~owever. measurements of the 
top of the sludge were not. primarily because of the 
inability of the rodmm to "feel" the top of the sludge 
which was in the form of a semisuspended jelly-like 
substance. This inabiiity to detect the contact be­
tween water and sl~jges resulted in errors in the 
ccntract estimates. The estimated volume of water 
in the pond \\'a5 2,5CO.OOO gal: the actual volume re­
moved was 1.877, 11 ~ gal. The estimated volume of 
sludges was 4,650 yd:; the actual volume removed 
was 8,116 yd3• 

Soil Layer 
Range,'Avi!;age valt;~s: 

ND-,1016/0.001 

:-';D 
~TI 

~J.'.JSl ! 0.:38 
0.006-,).(-']7 ! O.CoQ~ 5 

~U 
:--"-0 

Flo:lling 
\late:ia.1" 

0.027 
100 
:-';0 
~O 

0.1":' 
~D 
:-';0 
:-';D 

CLoseR':: ?LANNI~G 

3ecause of :he 'lnc':::-:linties of Jeing lilowed :0 
ii:mose of :;eJted ',vas:e',v:uer into 3. natural drainage 
:ritutarv to .1 ·.valer 3t.!:::'oiv reservcir. it was decided 
~3.t tw~ me:'1ods of ,ji~po'sing the wastewater would 
be e'laluatei .:onc~r. '::1[ly: treatment ;.md release. 
ar.d under~rcund inie'::lOn. If both proposals were 
:u:,oroved b\' Jle Stat-e. :he :::ontractor wouid be given 
th~ option ~n "\I'hich ;'focedure to employ. 

A. meeting ·.vith me::nbers of the Greater Caddo 
LJ.ke Associ:Hion, J Ie.:al group of landoVwners, was 
he:d on Fe~rJJrv 16. : 985. to discuss the closure. 
The Armv's Jlan to :-elease the treated wastewater 
into nearby 2arrison 3ayou. a feeder stream into 
C.2.ddo Lake. '.vas vie"ved with skepticism by some 
of the members who owned property near the Bayou 
and downsUe:lITI near Caddo Lake. In an attempt to 
.111e'/iate the :~ears of:'::e locals, the Army lssembled 
a ::lllel of ~x:Jerts :c .lddress the .:ancems of the 
group. The:-e :,vas li[t~e discussion lnd no objection 
to jeep well injecricn. 

A public bearing '.\'3.5 held on February 27, 1985, 
by the Tex3.s \Vater C2mmission in order to hear tes­
timonies in :-egard to :he Temporary Order Appli­
cJtion by Longhorn :~Jr a permit to discharge the 
tre:lted waste'.valer ir::o Harrison Bayou. Af[er pos­
ing several questions as to the level of treatment 
required and the length of time involved for the 
process, the Commission approved the application. 
As a resuit. j}e TeX:.l5 Department of \Vater Re­
sources issued Tem~crary Order ~o. 85-7E, dated 
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Table 3. Parameters for eDluenr discharge inIo Harrison Bayou. 

Parameters 

Total Or!;!:mic Carbon 
Total S~nded Solids 
Barium • 
Lead 

Concentrations 
(mglliter) 

S50 
S 100 
S4.0 
S 1.0 

February 27, 1985, which authorized discharge of 
the wastewater into Harrison Bayou subject to the 
parameters for effluent discharge shown on Table 3. 

In 3.ddition, pH of the discharge had to be between 
6.0 and 9.0 standard units. and the volume of dis­
charge ~ould not exceed 200.000 gal/day. 

The Z:PA subsequently issued an Administrative 
Order effective April 2. 1985, which authorized 
discharge of the wastewater subject to lhe same 
parame~ers as listed in the State Temporary Order. 

\Vi ~1 3.11 of the planning and coordination efforts 
accompiished. and the methods of wastewater dis­
posal .lpproved. the State of Texas (Texas Depart­
ment vi Water ResourCes) approved the Closure 
Plan on April 19, 1985. 

C:"OSURE PHASE I - DE\VATERING 

Closure of the unlined evaporation pond was ac­
compiished in two phases. under separate contracts, 
whic!l ',\tere advertised. awarded, and managed by 
the Fon Worth District. Phase I consisted of dewa­
tering the pond. Fort \\"orth issued a Request for 
Propo5lIs (RFP) from prospective contractors inter­
ested in perfonning the dewatering. The RFP pre­
sented existing site conditions, specified the manda­
tory parameters for rele3.se of treated wastewater, 
and listed two acceptable dewatering schemes: on­
site tre3.tment and release. or disposal by deep well 
injection. After considering all proposals anony­
mously from a technicai and economic standpoint. 
an evaluation board consisting of representatives 
from the Fort Worth District and the Longhorn Army 
Ammunition Plant recommended that the dewater­
ing contract be awarded to Gibraltar Chemical 
Resources, Tyler~ Texas. Gibraltar's proposal was 
for disposal of the water by deep well injection. 

\Vithin days, Gibraltar commenced work by situ­
ating nine 20,000 gal coal tar epoxy-lined tanks near 
the pond to be used as treatment and decant tanks. 
The ground surface around the tanks was graded and 
protected with visqueen liner so that any leakage or 
spills would be contained. Wastewater was pumped 

from the pond into the tanks through a flexible 
suction line which was supported by pontoons ex­
tending approximately 80 ft out into the pond (Figure 
2). Inside the tanks. 98 percent sulfuric acid was 
added to the wastewater to reduce its pH to a level 
of 2-3 to kjIl algae. After the algae precipitated out, 
the pighly acidic wastewater was pumped into other 
holding tanks to lwait shipment via tank truck (Fig­
ure 3) to the site of Gibraltar'S permitted disposal 
well near Tyler. Texas. about 80mi west of Karnack. 
The remaining llgae sludge was pH adjusted ~o a 
neutral level and returned to the pond. A total' of 
1.877,113 gal of·.vastewaler was removed from the 
pond within a period of about 33 days using around­
the-clock pumping operations. 

Since the actual boundary between the wastewa­
ter and sludges '.\-as more of a transition zone from 
liquid to solid. 1 boundary was established at a 
suspended solies level of 2 percent for contract 
purposes. In othe~ words. the dewatering contractor 
was required to :-errlove ail liquids from the pond that 
contained ::! per~.:!1t or less solids. Upon arrival at the 
injection site. :l:e '.\'aste'.vater was transferred into 
holding tanks lnd l final signature analysis was 
made before injection. The Phase I dewatering 
contract was completed on October II, 1985. 

PHASE II - RE~10V:~L OF SLUDGES AND 
BACKFILL 

The contract for removal of the sludges and the 
backfilling of the pond was awarded to 413 Inc., 
Texarkana. Tex.l.5. on September 30. 1985, and work 
commenced on October 18, 1985. It was important 
that the delay between the end of Phase I and the start 
of Phase II be minimized due to the fact that runoff 
entering the pond would be considered to be con­
taminated; thus. if large amounts of rain occurred 
during the interim period, site conditions for the 
Phase II contra~~ would be altered. During the one­
week interval r:ilnfall did occur resulting in an ac­
cumulation of about 15.000 gal of water in the pond. 
The water was removed and deep well injected by 
Gibraltar. 

The Phase II ~ontract consisted of removing and 
transporting all :omaminated sludges and soils to a 
permitted hazardous waste disposal site, backfilling 
the pond. installing a filter drain system, and rurfing. 
Initially, the contractor mixed Portland cement into 
the sludge which altered the sludge to a tractable 
consistency. Cement in the amount of about 10 
percent by weight was used to produce a truckable 
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Figure 3. Trans~ort ~cks 2eing loaded. 

cake .. \ total of 565 [Ons of dry cement was delivered 
to the site in hopper-bottom bulk transport trailers 
and deposited in random piles in the pond. A crawler 
tractor was used to spread the cement over the 
surface of the sludge and to incorporate the cement 
into the sludge by disking and blading. The dried 
sludge was then loaded into dump trailer transports 
lined and covered ',l,'ith a visqueen liner. A total of 
8,116 yd3 of material was excavated from the site 
and shipped to an approved permitted landfill site 
owned and operated by Chemical Waste Manage­
ment. Carlyss. Louisiana. 

During excaY2.tion J. testing progrl::l was eXe::uted 
at the pond site ~o verify that all cont.=.::1inated 31udge~ 
had been removed. Soil samples ',\·e.:-e ::olle::ed on 
maximum 2.500 ft: intervals to deI:::e me limits of 
contamination l11d to determine if ~jditionli exca­
vation and removal were required. A.s the ,:cntrol­
ling parameter :-or determining ·.vi:etiler ldjitional 
sludge or soil ~emoval was requi:-ej. the C:osure 
Plan recommenced using the level of :jemical oxygen 
demand with w.1e maximum limit cf 10.000 micro-
6ramsigram. Eowever, at the reque~t of the State of 
Texas. additional tests for levels of:-lrium and chro-

TJCle":'. Comparison afresults afchemic:;.;" .::.r...::.iyses on : ..... e CEP so;; :....-..er :;e/ore ~ af:i." ::':;.-;""e. 

Parameter 

Chemical Oxygen Der::J.::d 
Bari:.:..'11 
Chromium 

All values shown :.n rn:.:-;ogr:un/!rr:un 
lAverage of 16 samples - -
2Average of 46 samples 

Before C:os-.:re1 

Range Average 

5,:00-10.000 -.719 
60-800 169 
5-16 11 4.9-':-
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Figure 4. Fill being placed and compacted. 

mium were conducted. Results of all analyses were 
reported by Continental Technical Services Labora­
tories (1984) in Laboratory Report No. 84-0879. 
Table 4 shows the results of chemical analyses of 
soil samples collected from beneath the pond before 
closure. compared wilh results of analyses on samples 

. . .-0"'"'1 the bottom of the pond excavation during 

On ~ ovember 27, 1985, the pond site was declared 
free of contaminants lIld the contractor was notified 
that backfilling could commence. 

Materials used to backfill the site were obtained 
from two approved off-site sources. Suitable mate­
rial used as common fill was placed in 8-in.-thick 
horizontal layers and compacted (Figure 4) to 90-95 
percent of maximum density. A 12-in.-thick com­
pacted layer of sand was installed over the clay cap 
to allow percolated rainfall to flow into a system of 
french drains (Figure 5) to convey water to ditches 
leading away from the site. Finally, a layer of topsoil 
was spread over the sand so that penn anent vegeta-

I';: 

120' 

Figure 5. Filter sand and :rench drains being installed. 

live covering could be established over the site. 
Placement of topsoil was completed on January 24, 
1986. As a temporary measure. a stand of rye grass 
was established over the site, with permanent turf to 
be established in the spring of 1986. A typical cross­
section of the backfill is shown on Figure 6. A view 
of the completed proje:: is shown on Figure 7. 

POST-CLOSL"RE :\tl0NITORING 

Upon closure of the unlined evaporation pond, the 
Longhorn Army Ammunition Plant began a quar­
terly monitoring progr3.Ill for eight wells located in 
the active burning ground area. Some hazardous 
constituents, primariiy barium, which had been pre­
viously found in all layers of the pond, trichloroeth­
ylene. previously found only in the pond's aqueous 
layer, and methylene chloride. which had not been 
detected in previous analyses prior to closure, con­
tinued to show up in ground-water samples. The 
Army also initiated a ground-water quality assess-

r'''l'' ~Oll. ./':'J1t~ 
rt"'l' !.uco "I..;!R ~~" 

-6t'-:t.,..lY ~ 

_ ~)C)4 :AAlN ..... T'H 
, '-~M~TtO ~.~ 

5 

120' :10 

Figure 6. Typical cross-section of fill. 
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Figure 7. Completed project. 

ment to evaluate contamination caused by past 
operation of the unlined evaporation pond. The results 
of the ground-water quality assessment, published in 
March 1985, by the consulting engineering firm of 
Camp Dresser and McKee, concluded that the pond 
~..,:-! ~een a secondary source, but not the primary 
-,v~rce of contamination within the burning ground 
area. 

In response to the assessment, the Army devel­
oped a program for continued ground-water moni­
toring efforts at the active burning ground area de­
signed to demonstrate whether or not the unlined 
evaporation pond site remains a source of ground­
water contamination or, if not, to locate other sources 
of contamination in or near the active burning ground 
area. A Compliance Monitoring Program was devel­
oped which included the installation and sampling 
of six new monilOring wells around the closed unlined 
evaporation pond site, in addition to sampling pre­
viously existing wells within the burning ground 
area. The conclusions of these studies presented in 
Installation and Sampling of Compliance Monitor­
ing lVells (U. S. Army Corps of Engineers, 1989) 
were that a contaminant plume with limited horizon­
tal and vertical extent is still present in me immedi­
ate vicinity of the closed unlined evaporation pond. 

Further investigations are planned to address the 
contaminant plume existing beneath the pond and to 
identify additional sources of contamination within 
the burning grounds area. 

CONCLUSION 

The closure of the unlined evaporation pond at the 
Longhorn Army Ammunition Plant, Karnack, Texas, 

was performed in accordance wi th the rules and 
regulations as set forth in the Resource Conservation 
and Recovery Act of 1976. The planning and execu­
tion of the closure proceeded reasonably well con­
sidering the great amount of coordination involved 
between the Installation, the planners, various regu-

:.. ... latory agencies, and affected local individuals. Docu­
mentation of the closure was presented in Closure 
Report, Unlined Evaporation Pond, published by 
the U. S. Army Corps of Engineers (1986). The 
report described in detail the steps requited for the 
plannino' execution, and verification of the project. 
An increasing number of closures of hazardous was te 
facilities are anticipated in the future. A detailed 
project summary of the case history on each project 
should be documented and published so that plan­
ners of similar projects may benefit. 
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EXECUTTVES~Y 

This Work Plan Addendum has been prepared by the U.S. Army Corps of Engineers, Tulsa 

District for Longhorn Army Ammunition Plant (LHAAP). It is intended as an addendum to 

the Lon~horn Army Ammunition Plant CLHAAP) Remedial Investigation/Feasibility CRl/FS) 

Work Plan (June 1992), which describes remedial investigations at 13 Solid Waste 

Management Units (SWMUs) at LHAAP. This Work Plan Addendum describes additional 

investigations to be conducted at site No. LHAAP-18 & 24, the Active Burning Grounds 

(Burning Ground 3) and the Unlined Evaporation Pond (UEP). The description of 

investigations presented in this addendum is given in the same format as in the final RI/FS 

Work Plan. Volume I - General, with additional information added as necessary. Pertinent 

sections from the RIIFS Work Plan have been included by reference where possible to avoid 

unnecessary duplication. Proposed sampling locations were selected based on site history, 

physical characteristics, and field reconnaissance. A total of 8 soil borings with soil 

sampling, installation of 4 monitoring wells, collection and testing of 50 groundwater 

samples, and a small scale trench into the contaminated buried soil/debris with a small bucket 

backhoe for collection of samples for bench scale tests are proposed for the RI/FS Addendum 

Phase I Investigations. 

ill 
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SECTION 1.0 

INTRODUCTION 

Under a Federal Facilities Agreement (FFA) between the U.S. Environmental Protection 

Agency (EPA), the Texas Water Commission (TWC) and the Department of the Army, a 

Remedial InvestigationfFeasibility Study (RIfFS) is underway at Longhorn Army 

Ammunition Plant (LHAAP) in Marshall, Texas. The FFA requires an RIfFS under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to 

characterize the nature and extent of contamination at 13 Solid Waste Management Units 

(SWMUs) at LHAAP and to develop a remedy for remediation of each area. The U.S. 

Army Corps of Engineers (USACE) prepared a comprehensive RIfFS Work Plan to address 

remedial activities required at the 13 SWMUs following CERCLA guidelines. During the RI 

Work Plan development for the Active Burning Grounds #3, SWMU No. LHAAP-18 & 24, 

additional investigations were identified as required to evaluate the Interim Remedial Action 

(IRA) at the site for source control. 

This Work Plan Addendum is intended as a supplement to the fmal Longhorn Army 

Ammunition Plant RIIFS Work Plan. Volume I - General, dated June 1992, which contains 

detailed information about the facility background and history; each area to be investigated; 

previous investigations; potential contaminants; migration pathways; potential receptors; 

sampling rationale; number and type of samples; analytical parameters; feasibility study and 

risk assessment activities. The purpose of this Work Plan Addendum is to present a 

description of the additional investigations to be conducted, a map showing proposed sample 

locations, and an estimate of the volume of investigation-derived waste to be generated. This 

document follows the same format as the final RIfFS Work Plan Volume 1- General, with 

additional information added as needed to describe investigations to be conducted at the site. 

Pertinent sections from the RIfFS Work Plan have been included by reference where possible 

to avoid unnecessary duplication. Since the investigation-derived waste will increase with the 

additional field work at LHAAP-18 & 24, the waste descriptions and quantity estimates are 

provided as Appendix A. 

All procedures described in the final RIfFS Work Plan Volume II - Chemical Data 

Acquisition Plan (CDAP), and Volume III - Site Safety and Health Plan (SSHP) will remain 

1 
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applicable for the investigation at LHAAP-18 & 24. The CDAP discusses the data quality 

procedures and techniques used to insure that all data obtained are of acceptable quality and 

the Investigation-Derived Waste (lOW) Management Plan. The SSHP establishes procedures 

to protect personnel during the field activities at LHAAP-18 & 24. 

2 
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SECTION 2.0 

FACILITY BACKGROUND 

General information about Longhorn Army Ammunition Plant including location, boundary 

features, facility background, and environmental conditions is described in Section 2.0, 

Facility Background, of the final RIIFS Work Plan. Volume I - General. 

3 
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SECTION 3.0 

SITE NATURE AND EXTENT OF CONTAMINATION 

3.1 LHAAP-18 & 24 - BURNING GROUNDS 3 AND UNLINED EVAPORATION 

POND. 

3.1.1 Site History. Historical use of this site is assumed to be the same as that described in 

Section 3.6.1 of the final RIfFS Work Plan. Volume I - General. 

3.1.2 Site Description. The site description is the same as that described in Section 3.6.1 of 

the final RIfFS Work Plan. Volume I - General. 

3.1.3 Previous Investigations. Previous investigations in the area have been described for 

this site in Section 3.6.3 of the final RIfFS Work Plan. Volume I - General. 

3.1.4 Assessment of Existing Data and Historic Records. Assessment of existing data in the 

area have been described for this site in Section 3.6.4 of the final RIfFS Work Plan. Volume 

I - General. 

3.1.5 Potential Contaminants and Migration Pathways. The potential contaminants and 

migration pathways will be the same as those described in Section 3.6.5 of the final RIfFS 

Work Plan. Volume I - General. 

3.1.6 Identification of Potential Receptors. The identification of potential receptors will be 

the same as those described in Section 3.6.6 of the final RIfFS Work Plan. Volume I -

General. 

3.1. 7 Initial Remedial Action. The initial remedial action will be the same as described in 

Section 3.6.7 of the final RIfFS Work Plan. Volume I - General. 

The interim remedial action (IRA) will include source material and groundwater 

removal and treatment. The need for an IRA is shown by the increase in concentrations of 

volatile organics detected in the groundwater. In the shallow aquifer zone; monitoring well 

(MW) 2 went from a methylene chloride (MEC) concentration of 2,900,000 ugfl in June 

1988 to 9,080,000 ugfl in November 1992 and a trichloroethylene (TCE) concentration of 

60,000 ugfl in June 1988 to 199,000 ugfl in November of 1992, several other wells in this 

zone had concentrations over DNAPL indicator limits. In the deeper zone at the site, MW-

15 went from a MEC concentration of 37 ugfl in June 1988 to 68,000 ugfl in November 

1992 and a TCE concentration of 54 ug/l in June 1988 to 9,390 ug/l in November of 1992, 

this is particarly alarming since it indicates an increased vertical migration rate. 

4 

00116670



SECTION 4.0 007262 
PLAN OF INVESTIGATION 

The plan of investigation described below is designed to obtain site-specific data about both 

the physical and chemical characteristics of the Burning Ground 3 & UEP site. Table 4.0 

presents the parameters will be analyzed for all soil and groundwater samples. Additionally, 

six bench scale test will be performed on samples from the trench soil/debris and six bench 

scale test will be performed on samples of groundwater that will be obtained from the most 

heavily known contaminated areas, the planned bench scale test are also listed in Table 4.0. 

TABLE 4.0 

SAMPLING PARAMETERS FOR 

BURNING GROUND 3 & UEP 

PHASE I ADDITIONAL INVESTIGATION 

Sampling Chemical Parameters Physical Parameters 

Matrix 

SOIL pH; volatile organic compounds (VOCs); semi-volatile visual classification, 

from borings organic compounds (SVOCs); explosives; antimony; arsenic; moisture content, 

& monitoring 
barium; cadmium; chromium; lead; mercury; nickel; gradation, plastic limit, 

selenium; silver; thallium; nitrate; sulfate; and chloride and liquid limit tests 
wells 

GROUND pH; specific conductance; volatile organic compounds 

WATER (VOCs); semi-volatile organic compounds (SVOCs); 

explosives; antimony; arsenic; barium; cadmium; chromium; 

lead; mercury; nickel; selenium; silver; thallium; nitrate; 

sulfate; and chloride 

Soil Bench Incineration, Thermal Desorption, Aeration, Bio-remediation, 

Scale Test Stabilization, Chemical Extraction 

(BST) 
(samples will also be tested before and after BST for the 

chemical parameters to show effectiveness of the procedure) 

Water Bench Air stripping, Activated Carbon, Ultraviolet Photolysis, Ion 

Scale Test exchange, Reverse Osmosis, Precipitation 

(BST) 
(samples will also be tested before and after BST for the 

chemical parameters to show effectiveness of the procedure) 

Note: For more (etail see the CDAP In the RI/FS Work Plan. 

All sampling and analyses will be performed in accordance with the procedures outlined in 

Volume II - Chemical Data Acquisition Plan (CDAP) and Volume III - Site Safety and 

Health Plan (SSHP) of the final RIIFS Work Plan. A preliminary list of alternatives to be 
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007263 
evaluated for the IRA at Burning Ground 3 & the UEP site is given on Table 4.1. 

Field investigations for the site will consist of multiple phases. The first phase of 

investigations, RI Phase I, will be performed to obtain the data requirements to complete the 

site characterization to proceed with the IRA on the near surface source material. The 

estimated number and types of samples to be taken during the RI Phase I Additional 

investigations are shown on Table 4.2. After completing the first phase field efforts, 

starting the IRA, and evaluating the existing data needs, the total site RI will continue to 

more fully assess the deeper groundwater at the site. Additional groundwater monitoring 

wells and soil borings may be drilled to determine the full extent of soil and groundwater 

contamination, if necessary. 

6 
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Table 4.1. 
PRELIMINARY LIST OF TREATMENT ALTERNATIVES 

FOR THE IRA 

Matrix IN-SITU/ CONTAMINANT/ TECHNOLOGY 

EX-SITU PROCEDURE 

TYPE 

GROUNDWATER IN-SITU VOC Bioremcdiation 

Vapor Extraction 

Not.c:(Low permeability of soil. limiu effcctiveneu of 

in-situ treatment.) 

METALS 

EX-SITU VOC Air Itripping 

Activated Carbon 

Ultraviolet Photolysis 

METALS Ion exchange 

Revene Osmosis 

Precipitation 

COLLECfION Well-point System 

Interceptor/Collection Trenche. 

IIC Trenches with Vacuum Enhanced Extraction 

SOILIWASTE IN-SITU VOC Btlbilization 

Vitrification 

Soil Vapor Extraction 

Note:(Low permeability of soil. limiu effectiveness of 

in-situ treatment.) 

METALS Btlbilization 

Vitrification 

EX-SITU VOC Incineration 

Thermal Desorption 

Aeration 

Bio-remediation 

METALS Stabilization 

Chemical Extraction 

EXCAVATION/ Staging area 

PRETREATMENT Dewatering unit 

Soil shredding 

Soil screening 

AIRI VOC Activated Carbon 

V APOR EMISSIONS Aaring 

DUST Water Spray 

Baghouse 

Scrubber 

7 
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007265 
4.1 LHAAP 18 & 24 - Burning Grounds 3 and UEP. 

4.1.1 Data ReQuirements for Site Characterization. Additional data is needed to more fully 

characterize the site before proceeding with the IRA. A list of additional investigations for 

this phase with a description, specific purpose, and type of sampling to be performed are 

provided in Table 4.2. 

4.1.2 General Plan for Site Investi~ation - RI Phase 1. The overall A field investigation 

plan for area LHAAP-18 & 24 was developed and approved in Section 4.6 of the final RI/FS 

Work Plan. Volume I - General. The field investigation (listed in Section 4.6.2 of the final 

RI/FS Work Plan. Volume I - General) for area LHAAP-18 & 24 includes the following: 

8 - surface waterlsediment sampling 

41 - monitoring well sampling 

7 - monitoring wells to be plugged 

The changes from this plan are to include installation and sampling of 8 borings, install 4 

wells, sample all wells at the site that can yield a water sample, collect soil/waste & water 

samples for bench scale tests. Well abandonmnet scheduled under the RI/FS Work Plan will 

take place as part of the IRA. 

The objectives in performing the first phase of additional field investigations for the RI at the 

Burning Ground 3, LHAAP-18 & 24 are to determine if low density compounds are floating 

on the near surface groundwater, delineate the TeE plume north of the UEP, investigate 

areas of suspected contamination (including the UEP) that have not previously been samples, 

and to collect samples for bench scale tests. 

4.1.2.1 Soil Borings Eight additional soil borings will be drilled at the locations 

shown on Figure 4-1-1. The objective of the additional soil borings is to gather analytical 

and stratigraphic data from the suspected source areas. Two of the borings are located in the 

center of the suspected burn trench next to borings 935-937. Three of the borings are in the 

UEP, one near the truck ramp in the southern corner, one in the north corner near the rocket 

motor washout, and one near the east corner near the well MW-2. The last three are in 3 

separate suspect areas that have never been investigated near 908 and operating burn cages. 

Boring depths are estimated based on an anticipated depth of contamination. Actual depths 

may vary depending on the subsurface conditions encountered during investigations. 
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TABLE 4.2. 
PROPOSED INVESTIGATIONS FOR PHASE 1 ADDITIONAL INVESTIGATIONS FOR IRA OF 

SOURCE MATERIAL 

WORK ITEM 

I. Install 

shallow wells 

2. Perfonn soil 

borings and collect soil 

samples 

3. Install monitoring 

well 

4. Sample all existing 

monitoring wells 

including 123, 125, 

BH-lI, and BH-22 

5. Trenching with a 

small back hoe to 

collect soil samples for 

bench scale lest 

6. Collect water 

samples from most 

contaminated wells for 

water treatment bench 

scale test 

AT BURNING GROUND 3 & UEP 

NUMBERfLOCATION 

3 down gradient from are .. 

where soil aample. had low 

density compounds at 

concentration over 1,000 ug/l 

(near ACD and bum pits see 

map of put soil investigations 

with propoaed borings) 

3 - in UEP 

2 - in suspecled bum trench 

next to borings 935-937 

3 - in 3 separate areas near 

908 (see map of past soil 

investigations with proposed 

borings) 

I - downgradient (northwest) of 

MW-5 &MW-6 

50 - wells 

Approximalely 6 samples from 

two "hot areas" near acd and 

north end of middle bum pit 

As needed to perfonn test 

PURPOSE 

To detect LNAPL 

plume and collect 

hydrogeolo,;c 

characleriltic. for 

developing fale and 

tranIpOrt models to 

addre .. remediation 

me&lUrea, should 

they be neceaaary. 

To confinn suspect 

source areas of 

presence of buried 

waste 

To close tee plume 

north west of mw-5 

&mw-6 

To provide a ·,nap 

shot" of contaminant 

plume before inlerim 

remedial action and 

monitor the 

migration since 

november 1992 

To lest effectiveness 

of remedial 
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DEPrH 

Fifteen feet below 

waler table with a 20 
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above the waler table . 

At least 15 feet, or till 

no indication of 

disturbed material is 
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comes first 

Twenty foot screen at 

approximalely 15 to 

35 feet below land 

IUrface 

NA 

Approximalely 10 feet 

deep 

NA 

SAMPLING 

Sample all 3 wells 

for LNAPL and 

full range of 

aampling. 

Sample every 5 

feet and collect 
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noticeably high 

contamination in 

the field. 

Sample with the 

other monitoring 

wells for voc',. 

Semi-vo's, 

explosives, and 

metals. 

Sample for VOC'&. 

Semi-vo's, 

explosives, and 

metals 

Samples for bench 

scale leat 

Samples for bench 

scale test 
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FIGURE 4-1-1 
PROPOSED SOIL BORING FOR PHASE I SITE INVESTIGATIONS 
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4.1.2.2 Monitorin2 Wells and Groundwater Samples Four groundwater monitoring 

wells will be installed at the site to determine the presence of a Low density non-aqueous 

phase liquid (LNAPL) plume and define TCE migration northwest of the UEP in the upper 

saturated zone. The wells will also provide groundwater depth and flow direction. Sampling 

of all of the wells will monitor the migration and changes in concentration of contamination 

present in the groundwater and variations of the groundwater elevation at the site . 

4.1.2.2.1 Monitoring Well Installation The proposed well locations for the 

site are shown on Figure 4-1-2 and are as follows: 

• TO DETECT A POSSIBLE LNAPL PLUME 

Three monitoring wells are to be installed hydraulically down gradient from areas 

with the highest concentration of low density volatile organic compounds in the soil 

samples 

• TO DETERMINE THE TCE CONCENTRATION DOWNGRADIENT OF 

MW-5 AND MW-6 WELLS 

One monitoring well will be located northwest of the UEP to determine 

The wells will be installed based on observation in the field, the approximate depth of 

the well screens are shown on Table 4.2. 

All sampling and analyses will be performed in accordance with the procedures 

outlined in Volume II - Chemical Data Acguisition Plan (CDAP) and Volume m - Site 

Safety and Health Plan (SSHP) of the final RIfFS Work Plan. Soil sampling for both 

physical and chemical analyses will be performed following the same procedures described 

for sampling the soil borings to be drilled at the site, with the exception that soil samples for 

chemical analyses will be taken only from the unsaturated zone. Analytical parameters will 

be the same as listed in Table 4.0 and the RIfFS Work Plan. 

4.1.2.2.2 Groundwater Sampling The newly installed monitoring wells will 

be slug tested and sampled for analytical and physical parameters listed in Table 4.0 of this 

document and section 4.6.2 of the final RIfFS Work Plan. Volume I - General. 

11 
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FIGURE 4-1-2 
PROPOSED WELL LOCATIONS FOR PHASE I SITE INVESTIGATIONS 
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SECTION 5.0 
FEASffiILITY STUDY ACTIVITIES 

The feasibility study activities are described in Section 5.0 of the final RIfFS Work 

Plan. Volume I - General. The preliminary list of alternatives as provided in Table 4.1 will 

be evaluated for the IRA. 

13 
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SECTION 6.0 
R1SKASSESS~T 

007211 

The Baseline Risk Assessment will consist of two basic assessments - a Health Risk 

Assessment and an Ecological Risk Assessment. 

The Health Risk Assessment for LHAAP-l is described in Section 6.2.10 of the final RIfFS 

Work Plan. Volume I - General and the Ecological Risk Assessment is described in Section 

6.4 of the final RIfFS Work Plan. Volume I - General. 

14 
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SECTION 7.0 

PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND 

APPROPRIATE REQUIREMENTS (ARARs) 

The identification of ARARs is described in Section 7.0 of the final RIfFS Work Plan. 

Volume I - General. 

15 

00116681



SECTION 8.0 

BUDGET AND SCHEDULE 

8.1 BUDGET. All remedial activities at LHAAP will be funded with the Defense 

Environmental Restoration Account (DERA) whicnh is managed by the U.S. Army 

Environmental Center (AEC). DERA funds are appropriated by Congress annually. 

007273 

Funding requiremnt for this effort shall be identified in a timely manner through the chain of 

command to AEC. 

Funding for installation restoration program projects at Army installations is done on 

a priority basis. Because of the number of Army installations requiring environmental 

restoration work and the limited amount of funding, not all work is funded immediately. 

Funding for Phase I Investigations for LHAAP-18 & 24 has been received in fiscal year 

1993. 

8.2 SCHEDULE. A schedule of 87 months was proposed for remedial activities at LHAAP 

as outlined in Section 8.0, Budget and Schedule, of the final RIfFS Work Plan. Volume I -

General. The schedule includes all activities from project planning through the completion of 

the remedial design. 

16 
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APPENDIX A 

INVESTIGATION DERIVED WASTE 

MANAGEMENT PLAN 

WASTE DESCRIPTION 
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WASTE DESCRIPTION 

1.1 Types and Estimated Quantities of Investigation Derived Waste aDW}. The 

estimated waste quantities for LHAAP-18 & 24 and the description and total amount for each 

type are provided in the following table. Please refer to Appendix C of the RIfFS Work 

Plan. Volume II -Chemical Data Acquisition Plan. Investigation-Derived Waste Management 

Plan for additional detail. 

IDW ESTIMATED QUANTITIES AND TYPE 

INVESTIGATIONS ESTIMATED WASTE QUANTITIES 

PHASE MONITORING BORINGS SAMPLES SOIL PURGE DECON. PPE&: DlSP. 

WELLS (depth) CUTIJNGS WATER FLUIDS EQUIPMENT 

(cIepth) SEDIMENT SOIL GROUNDWATER Surface (cf) (pi) (pi) (20 pi .... ) 

_I<" 

Original 0 0 8 0 39 8 0 16,365. 219 28 

New 3@25' 8@ IS' 0 32 II 0 102 5,2:20. 100 10 

1@35' 2 trench .. 6 FOR 6+ FOR 

@IO' TREATABIUTY TREAT ABIU1l' 

TESTING TESTING 

Tocal 4 8 boring> 8 38 55 8 102 21,511!5. 319 38 

2 trench .. 
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PUBLIC NOTICE 

FINDING OF NO SIGNIFICANT IMPACT 

ENVIRONMENTAL ASSESSMENT 

LONGHORN ARMY AMMUNITION PLANT (LHAAP) 
KARNACK, TEXAS 

007276 

Pursuant to the regulations implementing the provisions of the 
National Environmental Policy Act (NEPA) (40CFR, Part 1500 et 
al), the Department of the Army (DA) gives notice that it has 
prepared the required environmental documentation for 
construction of a treatment area near Burning Ground 3 (BG-3) 
at LHAAP. The documentation is on file and may be reviewed by 
interested parties at the Public Affairs Office, LHAAP, P. O. 
Box 1029, Marshall, Texas 75671, (903) 679-2228. 

The proposed action is for the construction of a treatment 
area near BG-3. The soils and ground water at BG-3 have been 
contaminated from past activities and need to be remediated. 
The construction of the treatment area is necessary for the 
proper storage and eventual treatment of the soil and water. 
It will consist of a curbed concrete pad with a sump for 
handling soil and a gravel parking area. There will be space 
for treatment facilities in the future. 

The proposed action is not expected to have a significant 
environmental impact on air, water, soils, plants, animals or 
humans. The program is also not expected to conflict with 
existing or proposed federal, state or local land use plans, 
policies, laws and controls, including the Clean Air Act, 
Federal Water Pollution Control Act Amendments, and Resource 
Conservation and Recovery Act. It does not constitute a 
significant change relevant to environmental concerns 
associated ,with the no-action alternative. 

The Department of the Army will receive comments on this 
proposed action for a thirty-day period from the date this 
Finding of No Significant Impact (FNSI) is published. Address 
comments to Commander, Longhorn Army Ammunition Plant, ATTN: 
Public Affairs Office, P. O. Box 1029, Marshall, Texas 75671. 
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Appendix D 

Interim Remedial Action - Phase I Letter Report 

Physical, Surveying and other Field Data 

Delivery Order No. 0002, Mod. No. 000202 

From AWD Technologies 

February 17, 1994 
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ABO-94-LHAAP-0033 
February 17, 1994 

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 

A Subsidiary of 
The Dow Chemica! Company 

Reference: Contract No. DACA56-93-D-0016 
Interim Remedial Action - Phase I 

00789"1 

. -- ' 

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

Subject: 

Dear Mr. Warren: 

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

Per our discussion during the project meeting in Tulsa on February 16, 1994, I am 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. 

Awe Technologies, Inc. 
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ABO-94-LHAAP-0033 
February 17, 1994 
Page 2 

Mr. Clif B. Warren, P.E. 

007898 

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. 

Sincere:, ~ 

L - ~ 8 (.T~-c 0'''--- i"" 
l:t~;ii~~~~k, P .E. 

Project Manager 

enclosure 

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

r------_ o CHRISTY lOX 

o LOCKING STEEL COVER 

...-- -1O-'NCH DIAMETER 
BOREHOLE 

1 __ INCH DIAt.AE TEA 
STEEL CONDUCiOR 
CASING 

--ui 

... -{J 

I a 
~ ~ :-; .. 

r,.:.:.:..l 

1-----------
-= 

NOT TO SCALE 

-tL!o.....zi I HI 

~ INCH DIAMETER 

BLANK CASING 

-'Llo-LIHI 

6ENT",..., TE·C(MENT 
SEAL OR 
8·SACK CEMENT·SAND 
SEAL 

L'o--1-Iul 

GEf-lTDNI TE PELLET 
SEAL ~ 
-1-'O __ "fI 

~~lyto.M ,1~Jl.S~ 20/u.o 
SANO PACK 

_3_ 10 ....2:3:. It" 
L 'NCH 01 AME H='I 

SLOTTED: (). 0 10 ., 
"0:'" SCi=lEEN 

~'n~h~1 
~ INCH 01 AME TER 

BLANK 51 L T TRAP 

....l2: 10..23...'"1 
eOTTOM WELL CAP 

'l'q lut 

HOLt: CLEANED our TO 

..l1..1~1 
eOTTOM OF eOREHOlE 

R'et1 

3' 

1 
__ Io __ 'ttl 

__ INCH DIAMETER 
BOREHOLE 
__ 10 __ '"' 

BENTONITE -CEMENT 
seAL OR 
8 SACI( CE!'cENT .sANO 
SEAL 

NOT TO SCALE __ 10 __ '"1 

ADDITIONAL INFORMATION: -----

~~~ I )~~U.S 
wrth. 3" ~ 2'1" 

Cf)HaC+~ 

S,f Irf:. 

AWD 
TECHNOLOGIES 

00116701



007912 
FIELD WELL COMPLETION FORM 

10 • 
..... we. 

LOGGeD ... , 
O"'LL, .. G 
CO .... " .... , 

COITCO ... , 

110\,.1 I"" C"T: J 1]/;" I" 
~ ~ INCH HOLLOI'i STEM AUGER 1----......... --1,.. ........... <-='";-
0 ___ INCH ROTARY WASH 

AWD-l 

TOP OF CASING AT 

'2..~ FEE·TABOVE AT 
BELOW GROUND LEVEL 

~ i!LINCH Dt.t.MElER 
BOREHOLE 

~:o.JJLf~1 

i+-!--- ....!:L- INCH DIAMETER 

BLANK CASING 

-'Llo-LIHI 

-"= 

--+-~~I\<I 6ENTONITE.C(MENT 
SEAL OR ---i-....,-on 8·SACK CE~ENT·SAND 
SEAL 

--1-'o~fUl 
~:':jI".:.--- GEPoJTONITE PELLET l1 SEAL 
f:.:::.:. -L. '0_3_ 'ttt 

Lolc("A"-e Si'lc..a 
.-+-- r .. • ..... 1 , .. " ........ 

SAND PA~K 

_S_IO~Itf1 
1-+4--- ..:i- INCH 01 AME n:~ 

SLOTTED ~ D. ell e" 
"~,,. SCi=lEEN 

..L ·n---1.£j~ .. t 
I+-~-- ~INCH DIAMETER 

BLANK $1 LT TRAP 

2. S" lo....l.3..'HI 

b="...!+--- BOTTOM WELL CAP 

.l3-.lt" 
~--'----+01,--- HOLE CLEANED our TO 

'28 f~1 

\..----.-looIt--- BOTTOM OF BOREHOlE 

'2.8 I~ NOT TO SCALE 

i 
'3

1 

20/41.0 

o CHRISTY lOX 

,--------. p(t.OCKING STEEL COVE R 

NOT TO SCALE 

__ INCH DIAMETER 
STEEL CONDUCTOR 
CASING 
__ IO __ 1t1l 

__ INCH DIAMETER 
BOREHOLE 

_10 __ 1"1 

8ENTONITE~EMENT 
SEAL OR 
8 SAC I( CEMENT -SAND 
SEAL 
__ 10 __ '"1 

ADDITIONAL INFORMATION: s,p ~ \ 
('(w,opM'" t.t> lk",kc "" 

AWD 
TECHNOLOGIES 

00116702



) 

FIELD WELL COMPLETION FORM 

10. 
NAN •. 

10. 
HU" •• "I 
1..0GG4l0 .,,: 
wI: 1..1.. 
HA ... I:: 

0".1..1.. ... 0 
CO ...... " ...... , 

itQU'''''l:otT'~" / 31.,. 
~ INCH HOllOW STEM AUGER t.,J 

t----.......... - ... 
0 ___ INCH ROTARY WASH 

~ 
... '. , ,.;. 

v, 

{~: i;;;;' 

..= 

TOP Of CASING AT 

1. "!' FEET ABOVE AT 
SELOW GROUND LEvEL 

r.- ..l2.-INCH DIAMETER 
BOREHOLE 

-IL:0 3 5'" I~I 
3- INCH DIAMETER 

BLANK CASING 

-ILIO~'~1 
.. .....,.-...,~cI'tl 6ENTO"'ITE·C[ME~T 

• SEAL OR 
"'r--D BSACK CEMENT ·SAND 

SEAL 

~'O~'ttl 
m1:~"'~ __ GENTONITE PELLET 
~1 SEAL 

~ ~·oJL.W 
.. -t---( -1n r AM '-II tc..f, ~ ... C1 1' ............ , 

SAND PACK 

JLlo.l.L 'UI 
~-t--- -L INCH DIAME Tt:='I 

SLOTTED: Q. 010" 
",:". SCt:lEi: N 

J..L.n3Li ... t 
I+~-- ~INCH DIAMETER 

BLANK SILT TRAP 

.}LIO.lL'Ht 
BOTTOM WELL CAP 

"3S- IU1 

1-----t'IIf-- HOLC CLEANED OU f TO 

.3~ '~I 
BOTTOM OF BOREHOLE 

NOT TO SCALE lLle-fl 

1 
3 

r-------. 

NOT TO SCALE 

o CHRISTY lOX 

~LOCIC.ING STEEL COVER 

__ INCH DIAMETER 
STH L CONDUCTOR 
CASING 
__ IO __ 'ul 

_INCH DIAMETER 
BOREHOLE 

_10 __ '"' 

BENTONITE .cEMENT 
SEAL OR 
B ·SACK CEMENT .sAND 
SEAL 
__ 10 __ '"1 

ADDITIONAL INFORMATION: -----

S p ',I S ~ P \(,$ c..o I \c.s..+sd 

w t=!:.\,. .,")C. 21.( • • 

AWD 
TECHNOLOGIES 

00116703



00791 
fiELD WELL COMPLETION FORM 

I I~:. 

& 
-= ----------
-= 

10 • 
... A ..... 

10. 
"V .... «"I 
LOGG.D ... : 
Wt:LL 
H ..... : 

D""LL.HQ 
COMr",",Yt 

ItQu'r ..... T: }(I ~ 
0 ___ INCH ROTARY WASH 

TOP OF CASING AT 

3.? FEeT ABOVE A"!" 
SELOW GROUND LEvEL 

...- j.£ INCH OIl-METER 
BOREHOLE 

...... 

~ 

W ;.:.:.:. 

~ 

--'l- :0 l.L I toel 

~ INCH DIAMETER 

BLANK CASING 

-12.IOJLIHt 
,.v 
)""\ 6ENTONITE·C(MENT 

SEAL OR r-a aSACK CEMENT·SAND 
SEAL 

-1L.o~leel 
GENTONI TE PELLET 
SEAL 

-'~'O~tftt 
rh~&~~ r ~M Ij~!!:-,&. 
SAND PACK 

-ll-IO 35"" lUI 

~ INCH DIAMEH::t 

SLOTTED! D. P ~::> ,. 
",:". SC~EcN 

....!.l. 'n~ i" .. t 

ilNCH DIAMETER 

BLANK SILT TRAP 

.1L ICJ..L 'HI 
BOTTOM WELL CAP 

35"' Int 

HOLI: CLEANEOOUt TO 

lil'!'fl 

1 
'I' 

1 

NOT TO SCALE 

BOTTOM OF BOREHOLE 

3'),~ 

MOU .... 
O .. tLL.~O. 

NOT TO SCALE 

o CHRISTY lOX 

__ INCH DIAMETER 
S TE e L CONDU~iOR 
CASING 
__ IO __ 'tll 

__ INCH DIAMETER 
BOREHOLE 
__ 10 __ 1"1 

BENTONITE-CEMENT 
SEAL OR 
8 SAC" CEMENT -SAND 
SEAL 

__ 10_'"1 

ADDITIONAL INFORMATION: -----

2>12;1 Sevw.p1.c ~ 

AWD 
TECHNOLOGIES 

00116704



6eodorlglnaJ-oopybr C*V1Ied mallie: TUM W .. eomm",lv., P.O. lox 'IOI7,AuItin. T_ Tl7't1 

State of Texas 
WELL REPORT EW III 

1'_ Wat.r w.u DriILe ... Board 
P.O. 80x 13087 

Au.tIn, T_ 78711 

(SlrMt 0< RFO) (CIty) (SWe) (Zip) 

2) LOCAno~ CoYnty _______ _ _--.;1~5 _____ mIN WI N:: 
(HE. sw, et:.) 

0I111er must mmplele !he legal ~ be40w wllh ~ 8nd cIr.c:IIon him MoO WI*MCllng IIdIOn or ...-..y 'Ma, 0" he JlUtioca» 8nd IOenIIfy tw well an WI oI'IIdaJ 
C>.arIIf. or HIII/I·ScaIe Tuu C<u1tr GenIw1II Hg~ Map 8nd 8DKtl tw map Ie ,*Iorm. 

o LEQA1.OESCR~: .... 

s.cDon No. ___ 8I<ld No. ___ TOW!lIhlp _____ _ AbIlraCl No. 
OiItanoe If\d dl...alon from two n~ MCIkln or au/Vey line. ____________________________ _ 

£3. SEE A Ti ACHED MAP 

I) TYPE ~ WORK (CMciI:): 4) PROPOSED USE (ChIck): I) DRlL.LIN<l MEniOD (~: D omen 
Ei New W&il 0 DeepenIng o DomeIIIc 0 ndullI\ai 

o R.condloonlng 0 PIuoolng o InIQa too 0 TNt Well 

o MonItor 

O~ 

D M.Jd Reiai)' D Alr~ D JeDed 0 Bored 

o Alr Reiai)' D Cable Tool 0 O!t-.< lEA 

6) WELL LOO: DIAMETER ~ HOLE 

Dale Drilling: Dia. {In.) From (tL) To (tL) 

Starled --:-1-::-1-9-::-__ '9 93 1L 1/4 surtaoe j/ 

CompIeIed 11-9 '9 93 

From (tL) To (tL) 

0' -5 RFDI91 CEA!a S1 Q.Ni. 

. IK -3J ffiJ'N A~ GWi ClAY 
~ rnNi. \i / FINE SA..I'{) 

13) TYPE PUIoIP: 

D Turbine 0 Jet 

r----~r----;_---~ 

O~ ___________________________ __ 

Oeplh til pump bowI&, cy11nci&r,)8t.. elC., _____ tL 

14) WELJ.. TESTS: tJ I fr 
TypeT •• t 0 Pump D Baller 0 Jea.d 0 Eaam.Jld 

YIeld: gpm wtth ___ tL dtawdown aI»r In. 

15) WATER OUAUTY: 

Old yoo knowtngly penetraJe any CaIIl whldl conIIIIned undesI~ 
conallllJ4tntl? 

~ Y" 0 No II "', aubnil"REPORT a= UNDESlAABLE WATER" 
Type o! _ter1 Oeplh o! CaIIl ______ _ 

Was a c:tIemIcal anaIyall maoe? IJ Y.. ~ No 

Dia. 
(In.) 

(;1' 
6" 
6" 

7) BOREHOLE COMPLETION: 

o Open t«>1e o StraJgr« Wall o Underreamed 

~ Gnawl Pad<.ed OOlhef 
II Gnwel Packed gIw InIIMaJ .•. trom 37 tLle 13' tL 

I) CASINO, BLANK PIPE, AND MU SCREEN DATA: 

New s-t, Plasllc •• Ie.. Setllng (tL) Gage 
or Pert, SIotlBd. ele.. cas~ng 

Ua.ed ScrtIen MIg., If c:omrTlefda I From To $crlHln 

~oJ S1l\INI...E§ STEEL (HZ) 37' 35' 9..MP 
~\l srAlNLESS STEEL (HZ). 35 15 .010 s::m 
~ srAlNLESS STEEL (HZ) 15 +2 1/2' SEH lfrj 

., c:DIEHTlNO DATA (Rule 267.404{')J 

Cement8d from 11 tL" _0 __ tL No. of SedIa Used _50<.-__ 
__ --tL" ___ tL No. of SedIa Used ___ _ 

.... !hod ~ ..;;MJ:JN)=.:=....;ru:;.=~p_==SI..m'=,..:::r'___ _________ _ 

Cerneflled by ..n-N r.a::iN 

10) SURFAC£ COMPL.£TION 

rs SpecIfIed Slx1aoe Slab Ina1aIIed (Rule 287.44{2)(A)J 

C SpecIfIed Sl8el SIeeYe InIIalIed (Rule 267.44{3}(A)J 

o PlIIeu AdapIer lJMd (RIJe 287.44{3)(B)] 

o ApprotoIed A/1em&tIY. Procedure Used [Rule 287.7') 

11) WATER LEVEL: 

StatIc !eYe! 23 tL below land aur1ace 0818 

AneIIan !low gpm, 0818 

'2) PACI<ERS: Type 

11-10:93 

Depth 

J"l<J\I .-.J\I }<, lli EIS J..j toll 

I hereby Cl8t1Ity tnatlhll well _. drilled by me (0< under my aupervlalon) end Itw.I each and all o!!he .laternl!"'ll her .... _ Iru8 Ie !he beat o! my kncMIedge 8nd beliel.' unde<stand 
IhallailurelO compIetelteml 1 1hr\J 15 will ~t In 1hl1og(') berlg reIIXnId klr CXIfT'C)IeIIon Wld reUxT¥1IIII. 

COMPANY NAME a:r/ AILIAN:E ENJ:IR:NfNrAL 
(Type or prlnt) 

s 2032 KARP!(}{ 

~ \.1 f"'.-'9 6 
(Street 0< RFO) 

(~g~ ----------+-~(~~~~~~~~~-----------------­
(Uoenaed W&il [)rIIje() 

Please attad1 eIectJ1c log, chemical anatyala, If\d oltler per1Iner1tlnlormallon, 1l1IVaiBb1e. 

WEU DRILLER'S lICENSE NO. 

(CIty) 

(S'gned) 

']X 3213 il'N 

(Reglalered Dr1lier Tralnee) 

I For TWC uae my: Well No, Located on map 

TWC-0199 (Rev 05·1S·90) 
TEXAS WATER COMMISSION COpy 

'" 
9. 

00116705



I. 

State of Texas 

REPORT OF 
UNDESIRABLE WATER 

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

1. Well DrIller. J:in D. 4;d::n Jr. 

007916 

Co~yName:~~~~A~ll_;_w~oe~ __________________________ ~ __________ _ 

A:.:.dress: . 2032 Karb:d1 H:ustcn 'IX 
(SIr .. ! or RFO) (CIty) (Stita) 

~ Armr Jrnnnitim Plant 2. Landowner or Person Having Well Drilled: ....:~=:w:..:;;:;;;;:.::....:.nu;.;:;;:;. • .::......:~..:....:..:;=::;,=.=..:....-=--____________ _ 

Karra:::h Texas 
Add~~:-----~(~~~~or~RFO==~}-----------(-Clty-)-----------(-~--)---

3. location of Well: 
H3rriS'Tl Coun~ ______________ __ Labor _______________ __ 

League _______________________ __ 
Abstract No. 

NW\ Ne·, SW .. se·, of Section _____________ _ Block ___________ _ 

SuNey ______________________________________________ ___ 

_____ 1 ____ miles In __ Fast __ · ___ ...,.....",..--_________ _ 
(hE. SW, etc.) 

from Karna:h 
(Town) 

4. Reason why Report of Undesirable Water was submitted: 

o Naturally-occurring, poor~ua/ity groundwater encountered; 

direction. 

Z 0 Hydrocarbon contamination encountered (Includes gasoline, diesel, etc.,); 

! [XJ Hazardous materiallhazardous waste CQntamation encountered; 
[] ~er,de~be ___________________________________________ __ 

5. Date Well Drilled: __ 11_--9-9 __ 3 _____ _ Type Well: EXtra:::tim W2ll FYJI! 1 

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

7. 

Yes X No Date _.....I..l.!:::~:...·\:..:o:::::......·9.;.:.J;:::._----------
// 

I do he~by 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 pollution. 

Date: 11-23-93 

Reg. No. ________ __ (Signed) ~ L.~ d 
. (Welt OrIDer) 

II. To be co"l'ieted by landowner or person having well drilled. 

1. I do hereby certify that I have been Informed that the above described w encountered water injurious to 
vegetation, to land or to fresh water and that the weil lfN~)Q..C:omIPle~ or plugged in such a manner as 
to avoid Injury or pollution. 

Date ____________ _ (Signed) 
(l.a"lOOwnef or penon having well drifled) 

Send Original Copy by Certified Mail 10 the: TEXAS WATER COMMISSION, P.O. Box 13087, Austin, Texas 78711 

WtN04J15 

00116706



007917 
. 

ATTEN'TlON OWNER: CcnfIdendalty State of Texas T_ w.t., Well Orillan Board 
P.O. 10J[ 13087 

~ He»:. on ~ Sit» WELL REPORT 111 AuIIUn, T_ 71711 AWD 

WNER ClEap 
" 

H.y 43 Karnak ADORDa 'IX 
(Name) (snt< or RFO) (CIty) .' ($We) (ZIp) 

2) LOCATlO~ 2 ~ty . '""" n 
E cInIdIal !rOm Karnak 

(HE. sw. e1C..) (Town) 

Drile!" ""* complete the IeooaI dMa'4>Don t*ow wllh da1ancIIlnd citeaIon Ircm ~ n*Mdlng IeCIIon or -.r-wt ...... or tw II1UIt IoaDt 8nd identify Iw ..n on WI otI\dal 

Quaner. or HaIt·ScaII T exu Co.Mtty Gen«at Hghlny Map 8nd a::ach .. map ., .. Iorm. 

o UQA1. DESCRIFT1ON: 

s.etIon No. Block No. TOWMNp AbIhdNo. Survey Nwne 

o-lIIt'tOt ~ dlr.aIon !rOm two nlM'NCtlng MCIIon or IUrwy hi 
~ a£E ATTAo-iEO WAP 

S) TYPE Of' WORK (Check): 4) PROPOSED USE (a-II:): I) DRlL.UNQ UEll-tOO (CtMoc:IQ: o Ortven 

~We!1 Oo..p.nlng O~tIc Oniullr'\.r ~ o P\tIIc SI.WIY o t.tJd AoIIWy o AJr HIinYner o JeIl8d 0 Bored 

o Rec:ondtl!oning o PUgging Oln1gaton OTMtWe!1 O~ o o.-WallKlng o /oJr Rotary o Cable Tool ~ O\tler l:Et; 

') WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPt.ETION: 

Dale Dr~ling: 
N:w 19 111 93 

Dia. (In.) From(fL) To(fL) OOpeol1Jie o Sll1IJght wa!1 OUnderreamed 

S1aned 12 SuI1aoe ;; 17 Cl GnMII F'aQ(.ed o O!twf 

CompIe*' 111_ • Grawl Pw:ked gIw In..-w.' ••• Ircm 27 It., .5 fL 

From(fL) To(fL) Detc:rlpllon 8nd color CIt formaIIon nw.MI I) CASING, BLANK PIPE, AHO WELL SCREEN DATA: 

0 10 Thn Lite Thn Silty Clay New SleeI. PIas tic, ell:. SeQjng (ft.) Gage 
Dia.. or Perl., Slotted, etc.. easnng 

10 2"1 Ian Lite Thn CL3v ~ (n.) lINd Screen MiQ., W commerdal From To Screen 

4 N Steel 27 7 010 
4 N Steel 7 ° /.£J 

- f 
oJ' . 

II C£WEHTlNQ DATA [Rule 2S7.44{1)] 

~Irom 3 Ittl_O __ 1t No. of SIIcM lINd 1 
fLtl ___ fL No. of Sacks Used 

(Use ff/W". ~ If ntK»$$&?') .. 1hOd uaed lErrl mix 
13) TYPE PUIoIP: c.m.n»d by 0Ci 

o Turtline o Jel o Submerllble o ~Inder 
o Othef 10) SURFACE COIolPLEllON 

Depth ., pump bo;ria, cytlndef, jet, etc .• It ID SpecIfIed s.rtaoe Slab r.mJ1ed [Rule 287.44{2)(A)] 

o SpecIfIed Steel Sleeve NlaJIed (Rule 287.44{3)(A)J 

14) WELL TESTS: o PlIieu Adaplef lJIed (RukI 287.44{3)(B)] 

TypeT .. t o Pump o Baller OJetl8d o EltIrTmed o Appl'DOled MemalIYe Pr0C8ch .. UMd ~287.71) 

YIeld: gPl'!1 wftI1 II.. drawdown afIef In. 
11) WATER LEVEL: 

15} WATER CUAUTY: SlalIe IIYeI It below IWId au1aoe [)alB 

DId you IInawinpIy pen811a11 wry IlraIa wtlIdl c:oraIned IrodMIIIIbIe AnMIen tIc:M gpm. Do 
COIWZIIUenII ? 

o V .. ESNo • ~I. IUbnVt "REPORT a= UNOESlRA8I...E WATER" 12) 'ACURS: Bentcnite Type MIets Depth 5-3 
Type CIt wa»r7 Oep!h CIt IlraIa 

Was • d1emic:aI ar.IysIa made? o v .. ONo 

I hereby ctr1Ify ht ItU wtII wa. drilled br me (or IJ'dIr my -..pervlllon) n tw! eect1 wid all CIt the .1a*ntnII twre4n In Nt tl,.,. bell CIt my knowledge 8nd beliel. I &n:Ieraland 
h1 taIIure., ~te hemI 1 ItYu 15 wil rMUilin 1w1og(1) berog I'8IIJmed tor c:ampieIIon 8nd ~tIIII. . 
COUPANY NAME a:::r Alli.arre WEU. DRIU.£R"S LJCEHSf NO. 3182 Il1J 

15289 lld:liB::n Rd~ype or pm!) D:ill.s 'IX ' '17248 .,' 
(, ~( ... o RFO) , 

(CIty) . (Slala) (ZIp) 

(SIgned) C) A(~ ~ (Signed) 
• (UOenIed Well [)rtHIq (R.eQiswed Dri"rT~) 

PIMM aDad'I eIKIric log, c:hemIcaI aneIyM, 8nd 0Ih« per1Inent lnformaIIon.'.-IabIe. I For TWC I.e my: WeI No. Lcc:aIed on nwp 

TWC-0199 (Rev. 05-18·90\ 

00116707



007918 

i 
ATTEHtlOtC 0WNa: ~~ State of Texas T_ w .. w .. DrUIerw Bowd 

I p.o. aax 13087 
! ~ Notk»01'1 ~SkM WEll REPORT AWD 112 Au«Jn, T_71711 

'HER ~IlD1 k:Irtf Jmnni.tim Plant ADDRESS 
K:n:±:a:k 'Dc 

(twne) (SlrMtaRFO) (CIly) (SIIII8) (ZIp) 

~ L.OCATlOH OF WEI..L: 
.. 

15 m M3:I:mill CO&nr H3rri &n . mlMh drec:IIon tom 
PE.SW.n:..) (Town) 

0ItIer ...... CCII'I1pIetI!hIIegai dMa1pCIon below wI1h cIaaanoe rod ctr.cIIon tom Mo h....aInQ MCIIon a a.wwy InM. a he II"UIt Ioc:a» rod ldenafy !hi welt on In oftIdaJ 

o...n.t. a ~ T_ County Genera HlgtMay.Map rod aaad\ IhI map ., .. torm.. 

o LEGAL DDCRPTION: 

SedlanNo. BlexXNo. TCMr18tWp AbsnclNo. SUrvey twne 

Dlawa rod cltKIIan tam IIII'D h~ MCIIon a atrvey tn.. 

I::;:! au ATTACHED MAP 

~ ~ Of' WORK (Check): 4) PROPOSED USE (a.cI¢ I) DRILLJNQ ME1l4OD (Cbeck): o Driven 

New Well OOMpenlng oOclrT.alc ohdualria ~,..".". o PubIc Supply o t.tJd RoW( 0 AJ( HwTmer o Jea.d o Bored 

OR.au:llloUilg O~ ontgaion oT_WeI o~ Oo.-wawAIg o I<JfAoW( o cable Tool o 0Irw H:A 

I} WEU.LO<l- DlAIIETER Of' HOLE 7) BOREHOLE COIlPL.ET1OK: 

o-~ 11-10 OiL (In.) Ftom(rt) To(rt) OOpen~ o Shlgtt wall o lJIldemt.-ned 

10
93 

SIiw1Id lU l./4 Sutface 1.1 m Gra¥II PDed DOth« II-IO (j3' 
I GIweI Paed P inIIMII ••• tom 27' 3' It. ~ 10_ rt., -

Ftoni (ft.) To(fl) DMc:rIpIIon rod ooIor 01 brnIIIIon ~ II • CISHC1, BLANK PIPE, AND WEU. SCREEN DATA: 

7:; :> ftn.n arl ~ Clayey Silt . -". . 
New ... s..!. PIu1Ic, esc... Seiling (ft.) Gage 

OiL a Pwf.,.SIoaad. ea::. CasIIng 

5''':'18' S:Irrl Lt.Q:ay Eire (i'I.) lJMd ~ MIg~ If c:amletdal From To Sa--. 

l~ -!J:j &In1 arI1 t:i:ay. Very l')re CLayey :::i3rll Lf i'eW u~ !<l£Er C:' 2 1../2 S::±#) 

4 tav St::lin II'>C:.C: Stee.1 8::r:'Es1 1.') ') .U1U - \ 4 N=w ~'t::l1n II'>C:.c: Stee.1 s.np 1.1 1.') ~ - .' 

II CDlEHTINQ DATA [Rule 287.44(1)) 

&.nt-.~ 
1 rt.,~1t. Ne. of Secka UNCI HZ 
Q 1t..,~1t. No. of SadIa lJIed II 'j 

tu----U~) MIthodUMd &.1frace R:ur 

13} TYPE PUWP: W/A ... CemenIMIby Jdn I.rrl=n 
OTurtllne o Jet o~bIe o Cytlnder .. 

o OCher 
10) suRFACE COMPl.ET1ON 

0epIh ., IUTIP bowl&, cylinder. jet. etc.. It. o ~ &nice Slab ~Ied [Rule 287 .44(2){A)) 

IX ~ saN ~ naalled [Rule 287.44(3)(A)) 

14) WEU. TESTS: W/A o PI1IMa AdIIpW UMd ~ 287.44(3)(8)) 

1)peTMt O~ o a.Ier OJea.d o Ea1iraI8cI o ~~ PrOc:edInUMd (Rule 287.71) 

YIeIct gpmwllh rt chLwdowI. anw In.. 
.\J fA 11) WATER LEVEL.: 

15} WATER QUAUTY: SldcIMll rt below land SIriace DaI& 

DId}'CU ~ penecr-.. my .... which CClllllliilld IniMinIbIe AnIIIIn tICIw 
CIOrIII'*'II? 

gpm. DaIII 

lJy .. ONo I yea, IUbmIt "REPORT OF. UNDESIRABlE WATER" 1~ PACKERS: Type DepIh 

1)pe0lwaw? DepIh 0I11nd1l B:ntan.te R:W.ets j tal 
WIll • c:hemIc8i erW)'III made? oy .. ONe 

hereby cet1Ify !hat thIa wei WILl dilled b¥ me (or Inier my euperviIIon) end !hat MCI'I end III of .... ltaIiImInII herein _ !rUt ., .... beat of my knowledge end belief. I \rod_land 
:'8! ...... ., ~ ItImI 1 l1l\I15 wi! ""t In the 1og(1) beWlg returned fer con ipIeIIon rod I'4IIUbmItIIII. 

::OUPAHY NAME a:::r A1.J.iarn: ErNi1:anEntal 
~ 

'IX 3213 Il'N WEU. DRILLER'S LICENSE NO. 
(Type a print) 

; '2D32 KarlEch lhlstm 'IX 77CE2 ... , 

Qifb LraRFO} Mb (CIty) (Slala) (Zlp) 

SIgned) ~ (Sgned) 
(l..JoIInMd well DHII«) (Reoial8fed Dt111er TrainM) 

""",.a.c:n eiec:IrIe log. c:I'IernIc8I..tyaIs, rod 0IIler per1Inent Intormalion. If 1I'iMIbIe. I For TWC UN my: WeI No. L..ocaII8d on maD 

-.·.·c.{)1 99 (Rev. 05-18·90) 

00116708



I. 

State of Texas 

REPORT OF 

UNDESIRABLE WATER 

007919 

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

,. Well DrIller. ..kin D. I.oi:n Jr. 

CompanyName:~~~~~=='==~ ________________________________________ ___ 

Address: Xl32 Kartach 
(SlrMt or RFD) (CIty) (SIa!s) 

2. Landowner or Person Having Well Drilled: l!Ilgnrn /mrrj !rnn.nitirn Plant 
K:!Inrl1 'IX 

Address:--------~(~~~t-Q(~RFD==~)-----------------(~CIty~)--------------~(~~8-)----

3. location of Well: H:!I:I:is:n County ______________________ Labor _________________ __ 

League Abstract No. 

NIN', NE', SW', SE\ of Section _________ _ Block ________________ _ 

Su~ey ________________________________________ ___ 

_____ --=1'---____ miles In ______ E3st: __ --=~~--~-------
(HE. sw. eIC.) 

direction. 

Kanu:h from __________________________ ~~~-----------------------------
(Town) 

4. Reason why Report of Undesirable Water was submitted: 

o Naturally-occurring,poor-quallty groundwater encountered; 

o Hydrocarbon contamination encountered (includes gasoline, diesel, etc .• ); 

!KJ Hazardous materiallhazardou5 waste contamination encountered; o Other; describe ------______________________ _ 

5. Date Well Drilled: _11=--1::;:.;:0-9;....:;.;:3:...-____ _ Type Well: M:nitor 00 1(2 

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

7. 

Yes X No Date ____ \_2_~~S_.c;,_~ ______ _ 
/ 

I do 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 pollution. 

Date: 11-23-93 
Reg. No. ___________ _ (Signed) 

(WeltorWer) 

II. To be co~leted by landowner or person having well drilled. '" , (>.. 

,. 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 pollution. 

Date ___________ _ (Signed) 

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

YNfD.(;1S 

00116709



007920 

ATTEH1lOH OWNER: CCII-"""tr State oiTexa. T_ w.wW" ~ 80atd 

~ ItIoIk:» on ~ SIde WELL REPORT 
P.O. aox 13011 

AWD 113 AUIIdn, T_71711 

1£R ~ PJ:rrN Armnitim Plant ADDRESS Kam.:dc 'IX 
(Nwr'Ie) (Snet or RFO) (CIty) (StIlle) (ZIp) 

2) LOCATlO~ 15 NE t1m:hill 'IX 
Ccu1ty , mIN In dncIIan fT'om 

(HE. SW, et:.) (Town) 

Oft .. mwI compIeta !he legal dMa1pIIon below wUn dsIance Wld dlr.cIIon Ircm IWO InWMCllng MCIIon or ..vtI"/ InN. or he muat ioc:aIe end idenIIty !he well on lin otftdal 

ClaW· or HII/I-ScIIie T.,. Ccu1ty G-a Hlgr-y Map Wld 1IISiIICt'I!he ~ I) thII farm. 

o L.EGA1. DESCRFT1OH: 

SedIonNo. BIocXNo. T~p AbcractNo. Survey Nwr'Ie 

DiI1IR:e end dlredlon fT'om IWO In......alng MCIIon or allv.,. lInN o sa ATTACHED MAP 

~ 'T\'Pt: OF WORK (ChecIc): 4) PROPOSED USE (a.ck): 

OJ.Aonll)r 
5} DRI..LJNQ UETHOO (ChecIc): o [)rioIen 

.... Well 0 DMpenhg oDorMa1le 0r.dua1lta o PubIc SUpply o t.U:! Roc.y o AJr HIf1me( o Jec»d 0 8or.cI 

o Recg dlla * IQ oPluggWlg o Irrigdon OTectWell O~ Oo.-w-lnQ o AJr RoIIIty o CabieToci o OII.-I-FA 

f) WEl.LLOQ: 0tAMETER OF HOLE 7) 8OR!MOL£ COIIPl.E1lON: 

0. 0I1Ii'Ig: .PJa.11rW From (ft) To (ft) o Open Hole o Slr'IIIQtt WIlli o~ 
18 93 SIIned 11-11 LV L/~ 

Surface 3) o GravoIi Padt.ed 0011.-
~ 

11-11 18 93 If GtIIWI Padt.ed P InIIrwII ••• fT'om 35' ft 1)11' ft 

Froni (ft.) To (ft) Deecrlplion Wld CDIor of tonna%Ion rna»riIII I) .. ' CASaHCl, IUHK PIp£, AND WELl. SCREEN DATA: 

)' -5' &a.n & Q::ange Sil Clay 
, ' - 'New . s..!, Plude. el:- Seiling (ft.) Gaoe 

OiL or Per!~.SIoaed, elC.. C&alng 
) -21-+ &a.n & Q:ay Silty ClBy to Clayey Silt (h) UMd ~ Mfg~ If CCIIIIIMIt daJ From To ~ 

24'-35 &w:n Very Fire S3n:i Sligt,Uy Clayey c{" N !j.fa ,11/ e ss- e/( -1-.3 13" Sd..4D 

.. 'I" N 5,'fa in. less ~ 5c.re~1,; /3 33 1 .0\0 - 1: N 5ft,.;A£~SS 13K S"""'P 3:~/ 35 '1" Sc:.~ ."to - ~J# 

I) ~EHT1NQOAT~ (RIM287,~')] 4 
c.mern.d Ircm ft. I) __ ft. No. ot Saeb UMd 

- ft.1) __ ft. No. ot SadaI lJHd 

(1M t'fNefU side If T»aI$SIIf)') t.IeIhod UMd M:Nro Rnp Slrn:rv 

13) TYP£ PUMP; t-J/Pr c.mern.d by ,Tdn InB-l 
oTutJlne o Jet o SUbn'lllBibie o Cylinder 

0011.- 10) SURFACE COIlPL£T1ON 

Oepch I) ~ bowII. cylinder, Jet. etc~ ft. m Spedfoed &nice Slab ~Ied [Rule 287 .""(2)(A)) 

E:i Spedfoed SM s-.., InSllllIed [Rule 287 .""(3)(A)) 

14) WELL TESTS: ~ fA o PlIIeN ~ lIMd (RUle 287.""(3)(8») 

1)peTMc ofVnp o BeIer 0Jet-.d oEa~ o Appfoted ~ ProcIIdtn lJHd (Rule 287.71] 

YIeld: gpm wI1tI ft. drlIwdc:Iwn an.r tn. 
11) WATER LEVEL: 

15) WATER CIUAUTY: SIIIIIc lwei ft. below WId au1ace 0aIIt 

Old you IIncwWlgIy peneII'1ItI eny SInlIII wt1Idl c::antaIned undMII'IIbie AnMIInftow 
CXinIIIlJenII? 

gpm. 0IdI 

,*YM oNo If rea.IUbmIt"REPORT OF UNDESIRABlE WATER- 12) PACKERS: Type DepIh 

Typed...., Deplh d I1I'1dIl .te1tcru.te J:L-.eL TI to ~ 
WIll. d*nieaI .....wyaII made? oYM oNo 

-.-or c:er1IIy Ihat Ilia wei wu drilled by me (or lRIer ffff eupervIIIon) Wld 1Iw1 MCh .rid all d !hi llDemInII hINIn .. !rUe 10 !hi beat 01 ffff knowiedot Wld 1*1tI. ILIldllt'ltand 
'Il! I8itn I) complete l»rna 1 Ihru 15 will ,.utln !he 1og(1) being returnIId lor complellon Wld r-..brillal. 

OIIPANY NAME a:r A1.1.ian:::E Ehvi.rcnra1ta1 WELL DRL1..ER'S LICENSE NO. 'IX 3213 :Jli 
(Type or print) 

; 2)32 K:rrtach IDJ3tm 'IX 77m2 - q (SlrMt or RFD) (CIty) (StIlle) (ZIp) 

~ned) l~ ~A-- 1"\'2 (SIgned) 
(LIoenNd Will Dn.er) (ReglI*-d Oft. T~) 

_.-en eieCII'Ic log. c::tlernica/ arWyaia. end other perUnent IntormaDon. It ......... I For TWC UN arty: w.lNo, l...ocaIIId on map 

00116710



State of Texas 

REPORT OF 
UNDESIRABLE WATER 

007921 

I. To be completed by well driller. (Type or Print) 

,. Well Driller. ..kin D. I..crl;n Jr. 
CompanyName:~aI~A~J~J~j3~oe~ ________________________________________ __ 

Address: 2D32 K::l1.hrl1 lbstcn 
(SIr .. , cr RFD) (CIty) (SWe) 

Tr::::::n hYTTY.T !rnllniti:n POOt 2. landowner or Person Having Well Drilled: _~---->,--__ .nu---='')~ _____________ _ 

Address: ~ ~ 
(CIty) (SIauI) 

3. Location of Well: 

(SlrM! cr RFD) 

H3rrisn Coun~ __________ __ Labor _________ ___ 

League Abstract No. 

N\N'. NE', SW', SE', of SectIon __________ _ Block _________________ __ 

SUNey _____________________________________________ __ 

1 ~~~t· ___ ~ _____ miles In _= ____ -..,~--------
(HE. sw, MC.) 

direction. 

from lIarrEck 
(Town) 

4. Reason why Report of Undesirable Water was submitted: 

5. 

o Naturally-occurring, poor-quality groundwater encountered; 

o Hydrocarbon contamination encountered (Includes gasoline, diesel, etc.,); 

[] Hazardous materiallhazardous waste contamination encountered; 

o Other, describe ----------------------------------------

Date Well Drilled: __ 1_1_-1_1_--9_3 __________ _ Type Well: _M:ni_·_tor_OO __ I/_3 _______ _ 

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

7. 

Yes _ .... Xu...-__ _ No ____ _ Date 12· 15"·1.3 

I do hereby certify that In drilling, deepening, 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 
Reg. No. __________ _ 

(Signed) _-+-~-+-~_r:N-~-~--=rrP=---
II. To be completed by landowner or person having well drilled. 

1. I do hereby certify that I have been Infonned that the above de well encountered water injurious to 
vegetation. to land or to fresh ter and that the well mus completed or plugged In such a manner as 
to avoid Injury or pollution. 

Date __________ -:-

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

YiWrNJ15 

00116711



007922 

ATTEHT10N OWNER: ~ry 
~ NotJo. on FirIfww Sid. 

State of Texas 
WELL REPORT Awn 114 

T .... Vial.,. w.a onl*,- aoard 
P.O. kll 13087 

~TUM7I711 

.. 
ADOREN aN 43 Karnak 1X 

(S1rM! or RFO) (0Iy) 
2) LOCA 'nON OF WELL: 

.. (SlaIe) (ZIp) 

Ccu-lly Hmj s=n 2 mIeI~ E dr-.dIOn from K3I'f)3k 
(hE, SW, etc.) (room) 

011* __ compiele h ~ ~on bMlw wllI1 cS&Ulnc:8 lind dreocUon ..-am koO ~-..aIng IedIon or aJIW'f InN. or he """t Ioc:Dt WId Ic»nafy h well on ., otIIdal 
o...n.r. or HaIf·ScaIe T .... Cclu1ty ~ Highway Uap Wld a!IIId1 .... nw.p 10 '* bm. 
o LEQAL DESaUP'1lOH: . 

Sec1Ion No. ___ Blod<.No. ___ Townahip _____ _ 
AbIhdNo. 

Survey NIwne __________ _ 

OiaWlOe Ind dlrK:IIon tram !We i1~ a.cIlon or fAJtVe'<{!he. _____________________________ _ 

lZi S£E ATTACHED MAP 

S) TYP£ Of' WORK (Check): 4) PROPOS£O USE (ChKk): 

tJ New Well 0 0MpenIng o 00n-.1Ic 0 rdJalria/ 

o R.econdItioning 0 PUgQIng o IrrIQaIOn 0 TNt We(1 

6) WELL Loa: OIAMETt:R OF HOLE 

° 12 

Dale Dri:llf'IQ: Dla. (In.) Fror:1 (tt) To (Il) 

StanBd _N:7v __ 1..:...9_ 111 93 12 Sur1aoe 35 
r-~~--~~~~~--~-~ 

CompIe~ 11l_ 
r-----~r_------~------_i 

From (ft.) To(ft.) 

12 'IBn Lite 'IBn Silty Clav 
35 'IBn Lite 'IBn Clay 

(Use fffVfI/38 sJdtIlf r»aessary) 

13) TYP£ PUMP: 

o Turbine 0 Jet o SUbmeraJbIe 
O~ _________________________ _ 

Depth 10 pump bowIa, ey1Inder,je~ etc., __________ ft. 

14) WELL TESTS: 

TypeT •• t 0 Pump 0 Baller OJetl8d 0 Eatlma*l 

YIeld: gpm wtth Il drawOoom aftef tn. 

1$) WATER OUAlITY: 

Did you knowYlgIy penIIlraIe eny ItrW.Ia wtic:h c:on1IIIned &nteeI1'IIbIe 
CIOr.zIlI.Ien1I ? 

[J V.. [XNo .}'e"fAJbmIt"'REPOfITa=~SlRABLEWATER" 
Tn» of..-r? Depth of III1IlIl ______ __ 

Was • c:n.mic:aI arwIyaIa made? 0 y" 0 No 

0Ia.. 
(~.) 

4 

4 

I) DRJU.IHQ METHOD (~: 0 Dr1ven 

o t.U:I RoIIWy 0 I<Jr HIornrn« 0 Jelled 0 Bored 

o I<Jr RcIBl)' 0 Cable Tool IZ§ O!he< 1£.\ 

7) BOREHOLE COt.lPLEllON: 

o Open t-iJ1e 0 Straigr-n Wa:1 Ou~rreameC 

(2lGrwwI PacMd 0 O!he< ------------_ 
• G,...,ei P.:Md gIYe '"*"-' ... ..-am __ 3 ..... 5 __ _ ft. 1013 .... .J.....____ ft. 

I) CASINO, IJUNK PIPE, AND WEll. ~EN DATA: 

New Steel, Plaallc. ell:.. Settlf'IQ (Il) Gage 
or Perl ~ SIoned. e Ie. CasUrlg 

UMd ScrMn MIg., If c:omme. daJ From To Screen 

.N Steel 35 15 ,010 
N St:e2l 15 l.{) 

I) CDlENTIHG OATA (Rule 287.4'{1)] 

CernemeclIrom 11 ft. kI __ 0 ___ 1l No. of Sacka UNd __ ....,5:....-_ 
____ It 10 _____ Il No. 01 Sad<a Used ___ _ 

t:remIie ~~uwd __ ~==~--------------
Cememedby __ ..::::CD:::::::.... __________ _ 

10) SURFAC£ COMPLETlON 

~ SpecII\ed SurfIIoe Slab hlaJled [Rule 287.4'{2XA)J 

o SpecII\ed S18eI Sleeve NtaJIed [Rule 267.«{3)(A)] 

o PlIIeu Adapter UMd [Rule 267.«{3X8)] 

o AwlOied I<JlIImalIve F'rooed~ lJMd [fWe 267.71] 

______ ft. below lind IIM'Iaot 

----------- gpm. 

12) PACKERS: B:ntcnite Tn» R2llets DepIl1 13-11 

I hereby oerIIfy ht 1hia well., dI1Iled by me (or IJlder 'rrrf tupe/VlIIcn) ~ 1hm MCh ~ WI of fle lliIlItmenU t-.er.In .. true Ie h belt 0( 'rrrf ~ rod btlltf. IlI'lderatand 
tt-..t taJlure 10 axnpiele hiIma 1 ItYlJ 15 will rMUlt In h 1og(1) beIlg reo.xned b" ~tIon end rwubmtIaI. 

COWPAHY NAME CD: .Al.l.ian:e wa..L. DRIl..Wn ~ NO. 3182 a-IT 

15289 

TWC-0199 (Rev. 05-18·90) 

IBllas 
(CIty) 

(Signed) 

------------------------
17248 
(~) 

I For TWC .... only: WeI No. _____ _ 

00116712
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007937 
Aru<-LA-TEX SURVEYING CO., INC. 

P.O. Box 910 • 305 W. Rusk • Marshall, Texas 75671 • 9031938-9939 • FAX 9031938-0601 

January 25, 1994 

MONITORING WELLS 

AWD-1 X Coord. Y Coord. Z Elev. 
Well 3,040,093.100 380,601.687 
"x" in Slab 178.48' 
Casing 181.06' 
Cover 181.03' 
Natural Ground 177.87' 

AWD-2 
Well 3,040,368.409 380,860.421 
"x" in Slab 183.88' 
Casing 186.75' 
Cover 186.91' 
Natural Ground 183.42' 

AWD-3 
Well 3,040,701.110 380,636.144 
"x" in Slab 197.59' 
Casing 200.13' 
Cover 200.13' 
Natural Ground 197.04' 

AWD-4 
Well 3,040,599.684 381,381.439 
"x" in Slab 190.61' 
Casing 193.56' 
Cover 193.46' 
Natural Ground 190.13' 

EW-1 
Well 3,040,957.225 380,867.664 
"x" in Slab 196.34' 
Casing 198.63' 
Cover 198.61' 
Natural Ground 195.80' 
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SOIL 

SB-1 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

SB-7 

J SB-8 

007938 

Aru<-LA-TEX SURVEYING CO., INC. 
P.O. Box 910 • 305 W. Rusk • Marshall, Texas 75671 • 9031938-9939 • FAA 9031938-0601 

January 25, 1994 

BORING LOCATIONS 

X Coord. Y Coord. Z Elev. 
3,040,438.813 380,407.100 191. 99' 

3,040,496.800 380,454.128 192.32' 

3,040,552.607 380,496.593 192.90' 

3,040,549.000 380,903.967 193.15' 

3,040,642.431 380,817.805 196.04' 

3,040,831.757 380,935.212 202.76' 

3,040,887.980 381,022.389 204.15' 

3,040,774.856 381,143.619 205.46' 
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007939 

'l'ABLE X 

FIELD PARAME'l'ERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

Volume 
(Gallons) 

-

• 

18 

20 

21 

23 

30 

9 

18 

22 

• • 

18 
• -
• 

25 

• 

KW-6 

pH conductivity 
(mmhos) 

5.63 1571 

5.69 1662 

5.72 1675 

5.74 1668 

KW-7 

7.21 1478 

7.08 1488 

6.99 1540 

7.06 1515 

KW-8 

4.78 709 

4.72 540 

'l'emp. comments 
( OF) 

71 Clear purge water 

Purging interrupted 
for recharge 

70 

70 Purging interrupted 
for recharge 

69 Purging completed 

65 Purging interrupted 
for recharge 

65 Purging interrupted 
for recharge 

64 Purging completed 

65 Measurement while 
sampling 

Purging interrupted 
for recharge 

64 

64 Purging completed 
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007940 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

HW-15 

Volume pH conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

110 5.85 547 68 

128 5.87 552 68 

165 purging completed 

KW-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 

HW-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 

0-18 

Time pH conductivity Temp •. Comments 
(11/21/93) (mmhos) (OF) 

1500 start purging 

1515 6.48 491 70 

1525 6.57 492 70 
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007941 

TABLE X 

FIELD PARAMETERS - LBAAP 18 , 24 WELL PURGING AND SAMPLING 

MW-22 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 

9 5.11 5500 72 

10 5.05 5900 72 

11 5.09 5970 72 

12 5.07 5950· 72 Purging completed 

00116731



007942 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

123 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) (OF) 

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 
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007943 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

C10 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 
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007944 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

0-3 (cont. ) 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

82 5.55 1729 69 Clear purge water 

88 Purging completed 

0-4 

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 

0-5 

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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,007945 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

HW-9 

Volume pH conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

15 5.63 126 64 Purging interrupted 
for recharge 

18 purging completed 

5.33 100 66 Measurement prior to 
sampling 

HW-10 

20 Purging interrupted 
for recharge 

27 6.46 925 64 

36 6.45 917 65 

5.69 807 65 Measurement while 
sampling 

HW-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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007946 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

0-12 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 

95 4.96 1510 67 

100 4.97 1514 67 Purging completed 

} 0-13 

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 

0-14 

119 5.77 1297 68 

128 5.76 1283 68 
-

137 5.77 1280 68 

160 5.76 1279 68 Purging completed 
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007947 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

HW-18 (cont. ) 

Time pH Conductivity Temp. Comments 
(11/21/93) (mmhos) ( OF) 

1540 6.62 451 70 

1610 6.67 468 70 staggered 
pumping/recharge 

1645 6.63 489 68 Purging completed; 65 
gallons purged 

HW-19 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 7090 67 

6.07 6910 67 Measurement while 
sampling 

HW-20 

6 purging interrupted 
for recharge 

12 7.30 316 63 purging completed 

0-21 

9 5.31 3690 67 Clear purge water 

17 Well pumped dry; 
sample collected 
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007948 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

C1 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 

'. 

J 
C3 

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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007949 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

C4A 

Volume pH Conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 

CS 

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 

CS - 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 

C6 

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 
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007950 

TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

C7 

Volume pH conductivity Temp. Comments 
(Gallons) (mmhos) (OF) 

5 6.47 578 67 

6 6.46 595 67 

9 Purging interrupted 
for recharge 

10 6.56 588 68 Pale olive purge 
water 

11 6.53 583 68 

14 6.55 582 68 

16 Purging interrupted 
for recharge 

18 6.56 583 68 Purging completed; 
pale olive purge 

water 

C8 

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 interrupted 
for recharge 

10 6.36 9860 68 Purging completed 

00116740



007951 

TABLE X 

CALCULATED WELL VOLUMES AND PURGE DATA SUKMARY SHEET 

Well ID Cl C2 C3 C3* 

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) 

SV (3) 87.95 85.50 127.25 

Water Volume 
Purged 93.0 27.0 130.0 105.0 

(Gallons) 

Well ID C4 C4A CS CS* 

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) 

00116741



007952 

TABLE X 

CALCULATED WELL VOLUMES AND PURGE DATA SUHHARY SHEET 

Well ID HW-4 HW-5 HW-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) 

J Well ID HW-8 HW-9 HW-10 HW-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 
CFt) 

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) 
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007953 

TABLE X 

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET 

Well ID MW-12 HW-13 HW-14 HW-1S 

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) 

SV 84.80 145.30 156.30 156.50 

Water Volume 
Purged 100.0 146.0 160.0 165.0 

(Gallons) 

Well ID MW-16 HW-17 HW-18 KW-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) 

SV 100.05 69.70 90.40 92.00 

Water Volume 
purged 105.0 18.0 65.0 88.0 

(Gallons) 
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007954 

TABLE X 

CALCOLATED WELL VOLUMES AND PURGE DATA SOHMARY SHEET 

Well ID HW-20 HW-21 HW-22 HW-23 

Date Purged 11/30/93 12/3/93 12/3/93 12/6/93 

Date Sampled 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) 

SV 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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007955 

TABLE X 

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET 

Well ID 12' 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 Sampled 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) 

00116745



007956 

TABLE X 

FIELD PARAMETERS - LRAAP 18 , 24 WELL PURGING AND SAMPLING 

129 

Volume pH conc1uctivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 

5.05 570 70 

00116746
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TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

AWD-2 (cont. ) 

Volume pH conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 
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TABLE X 

FIELD PARAMETERS - LHAAP 18 , 24 WELL PURGING AND SAMPLING 

EW-1 

Volume pH conductivity Temp. Comments 
(Gallons) (mmhos) ( OF) 

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 SUHHARY SHEET 

Well ID C6 C7 C8 C9 

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 C10 MW-l HW-2 MW-3 

Date Purged 12/9/93 12/5/93 12/8/93 12/2/93 

Date Sampled 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 
CFt) 

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) 

00116749
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TABLE X 

CALCULATED WELL VOLUMES AND PURGE DATA SUMMARY SHEET 

Well ID AWD-4 EW-l 

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 

00116750
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1.0 INTRODUCTION 

1.1 General 

This report summarizes the results of the Phase II Work for the Interim Remedial Action (IRA) 

at Burning Ground 3 and the Unlined Evaporation Pond (UEP), also referred to as LHAAP 18 

& 24. The site is located within Longhorn Army Ammunition Plant (LHAAP) in Karnack, 

Texas. This report is submitted by Dow Environmental Inc. (DEI) formerly, A WD 

Technologies, Inc. (A WD) in partial fulfillment of the requirements of Contract No. DACA56-

93-D-OOI6, Delivery Order No. 0002 for the U.S. Army Corps of Engineers (USACE), Tulsa 

District. 

1.2 Site Description and Backeround 

The LHAAP 18 & 24 site is an operable unit of the LHAAP Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) site and also a Resource Conservation 

and Recovery Act (RCRA) site. The site consists of a fenced 34.5-acre secured area located in 

the southeast quadrant of LHAAP at the end of Avenue Q, as shown on Figure 1-1. This site 

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 treriches. 

In summary, high concentrations of solvents, primarily trichloroethylene and methylene chloride, 

and heavy metals, such as barium, have been detected within 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 IRA is planned for the removal and/or control of contaminants sources 

within the upper groundwater and unsaturated zone. 

, 
DEI conducted Phase I of the IRA between November 8 and December 17, 1993. The Phase 

I work consisted of confirmation sampling required in order to complete site characterization and 

of treatment technologies verifications to determine suitable technologies to treat on site 

contamination. 

1.3 Summary of Activities 

The objective of the Phase II work was to determine the effectiveness of different systems for 

groundwater extraction. The implementation of the Phase II work provided data and information 

1-1 
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regarding construction methods (i.e. problems/solutions) of the extraction systems, groundwater 

flow values, and groundwater quality parameters. 

The Phase II Work included the following tasks: 

• Task 1 - Groundwater sampling and testing of 48 monitoring wells and the vertical 
extraction well (YEW) designated EW -1 which was installed during the implementation 
of the Phase I work. 

• Task 2 - Construction of the western half of the planned temporary staging and storage 
area to the south of the burning ground site; 

• Task 3 - Construction of two sections of a pilot Interceptor Collection Trench (lCT); 

• Task 4 - Installation of a pilot horizontal extraction well (HEW); 

• Task 5 - Groundwater flow testing that included two forms of groundwater withdrawal 
techniques, gravity flow and vacuum enhanced liquid extraction. Testing was performed 
on the ICT, HEW, and YEW; 

• Task 6 - Groundwater sampling and testing of 48 monitoring wells and EW -1 following 
the completion of the flow tests in July/August and in October/November, 1994. 

The field work for the Phase II activities was conducted between March 8 and August 12, 1994. 
The following sections describe the results of implementing the Phase II tasks. 

1-3 
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2.0 RESULTS OF PILOT STUDY 

2.1 Task 1 - Groundwater Sampling Prior to initiation of construction 

Groundwater sampling was performed at EW-l and 48 monitoring well locations. The objective 
of this sampling program was to obtain a "snapshot" of the existing contaminant plume condition 
prior to implementing the Phase II work. The well locations are shown on Figure 2-1. The 
analytical testing program for groundwater samples is presented in Table 2-1. Groundwater 
sampling and testing was performed in accordance with the protocols outlined in the Chemical 
Data Acquisition Plan (CDAP). The analytical testing was conducted by PDP Analytical 
Services (PDP) of Spring, Texas. 

In general, the groundwater plume, with methylene chloride and trichloroethylene as the main 
contaminants, was found to have extended beyond what the Fall 1993 sampling event had shown 
and that concentrations of methylene chloride andlor trichloroethylene had increased in many 
monitoring wells especially outside the fenced area of Burning Ground 3. Field measurements 
taken during groundwater sampling are included in Appendix A.I. Detected contaminant 
concentrations are presented in Tables 2-2 through 2-5. The groundwater levels elevation 
contours are shown on Figure 2-2. The Methylene Chloride and trichloroethylene 
isoconcentration contours for this sampling round are presented in Figures 2-3 and 2-4, 
respectively. The analytical reports are included in Appendix A.2. and the validated analytical 
data are included in Appendix A.3. 

Two rounds of confirmation resampling and testing were conducted at wells C4, C4A, C5, C6, 
C2, MWlO, MW13, and MW16 on May 20,21, and 22, and on June 7 and 8, 1994. Data from 
this confirmation testing program are included in Appendix A.4. The additional testing program 
confirmed that the plume has extended beyond the fenced area of Burning Ground 3; however, 
concentrations of methylene chloride and trichloroethylene were found to be lower than detected 
levels for the Marchi April sampling round as shown in Table 2-6. 

2.2 Task 2 - Construction of Temporary Staging and Storage Area 

The planned Temporary Staging and Storage Area (TSSA) is to be located outside and to the 
south of the fenced Burning Ground 3 site as shown on Figure 2-5. Due to limited availability 
of funds, only about half (western halt) of the TSSA, including a contractor staging area, was 
built during Phase II of the IRA. The construction of the western half of the TSSA included 
clearing, grubbing, grading, placement of clean fill material, placement of a geotextile layer, 
and the placement of a six inches thick gravel layer over the geotextile. The construction work 
was conducted by Palestine Contractors, of Marshall, Texas under subcontract to DEI. 

The original ground in the area was very soft and wet during construction which created difficult 
conditions for maneuvering construction equipment. Several pieces of equipment were stuck in 
the mud when an attempt was made to remove trees and stumps prior to the grading of the site. 
Therefore, a decision was made by DEI and the USACE to cut the onsite trees flush with the 
ground surface and leave the stumps inplace. In addition, it was decided to use clean fill 
material to bridge over and stabilize the soft ground. 

The fill placement, which ranged in thickness between three and five feet, proceeded along with 
the clearing and tree removal operation in order to provide a stable working platform for 

2-1 
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Sampling Sampling Location Chemical Parameters Physical Parameters 
Matrix 

Groundwater 48 Monitoring Wells pH; conductivity, volatile organic compounds 
(VOCs), semi-volatile organic compounds 
(SVOCs), nitrate, nitrite, sulfate, and chloride. 

Groundwater During Flow Tests as alkalinity, hardness, total dissolved solids, total 
follows: suspended solids, silica, VOCs, SVOCs, 
- YEW 5/7/94 to explosives, total metals, ammonia, nitrate, nitrite, 

5/10/94, sulfate, chloride, oil and grease, and total 
- HEW 5/31, and petroleum hydrocarbons. 
- ICT 6/14 

Groundwater During Flow Tests at total suspended solids, silica, VOCs, and total 
YEW, HEW, and metals. 

·ICT for all dates not 
listed above 

Soil Soil borings along VOCs, SVOCs, explosives, antimony, arsenic, Visual classification, moisture 
ICT sections and barium, cadmium, chromium, lead, mercury, content, gradation, plastic limit, 
HEW. Also, 2 nickel, selenium, silver, thallium, nitrate, sulfate, and liquid limit tests 
samples during and chloride 
construction of ICT 

Vapor During VELE Tests VOCs 

2-3 
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WELL No. MEC TeE 1,1 DCA 1,1 DCE 

126 13 3 110 NO 
MW22 5900 1900 110 NO 
MW15 645 110 110 NO 
MW2 10550000 1520000 310 4700 
EW1 87000 9800 110 NO 
MW1 444000 171000 110 NO 
MW4 80 1100 110 NO 
MW5 32 126 16 110 
MW6 22 40 110 110 
MW21 1270000 8400 110 110 
109 400 250 110 110 
125 600 110 110 110 
123 40 16 NO 110 
AW02 28000 11400 110 'NO 
AW03 175 1510 110 6 
MW23 820 980 110 110 
C4A 2000 110 NO 110 
C4 270 60 II[) 110 
C5 1800 130 II[) 110 
C6 300 90 110 110 
C7 7 10 110 110 
C9 26 6 110 110 
C10 690 122 110 110 
C3 15 45 110 110 
C8 4 9 110 110 
102 3 5 110 110 
MW7 1700 15000 110 NO 
MW8 300 8200 110 110 
129 26 1560 28 110 
MW9 950 3600 110 110 
AW01 19300 69000 44 1100 
120 273000 42000 62 310 
MW14 2200 12400 34 120 
MW12 140 4000 110 19 
130 NO 12 lID 110 
MW18 9 II[) 110 110 
MW17 10 32 110 110 
MW13 500 NO NO 110 
C2 480 210 110 110 
MW10 2100 110 110 110 
MW16 5 110 110 110 
MW11 59 82 110 110 
124 31 3 110 110 
AW04 58 25 110 NO 
MW19 8 NO NO 110 
MW20 6 13 110 110 
C1 33 30 110 110 
MW3 243000 4500 110 110 

NOTE. 

1,2 DCA VC 

NO 110 
NO 110 
NO 110 
NO 550 
110 NO 
110 NO 
110 140 
110 16 

5 8 
110 110 
110 110 
110 110 
110 NO 

620 110 
4 110 

43 110 
NO 110 
110 110 
110 NO 
110 NO 
110 NO 
110 110 
110 NO 
110 110 
110 110 
110 110 

150 110 
110 110 
110 110 
110 110 

5 560 
44 110 
23 110 
14 110 

110 110 
NO 110 
110 110 
110 110 
110 110 
NO 110 
NO 110 

6 NO 
NO 110 
NO 110 
110 110 
NO 110 
NO 110 
110 110 

TABLE 2-2 
LHA.&P 18&24 BURNING GROUIIO 3 & UEP 

SUMMARY OF GROUIIOWATER MONITORING, MARCH-APRIL, 1994 
VOCs, microgram/lfter 

VOLAllLE ORGANIC COMPOUNDS 
ACETONE CF PCE 1,2-DCE EBZ STYRENE 

110 110 110 110 110 NO 
15300 NO 110 430 NO 110 
7200 110 110 110 110 110 
3400 1500 110 8200 110 NO 
9800 NO 110 NO 110 NO 

110 NO 110 NO 110 NO 
110 NO 110 180 110 NO 
110 110 110 31 110 110 
110 110 110 10 110 110 
1150000 NO NO 500 110 110 
I'D 110 110 110 110 110 

1100 110 110 110 110 110 
I'D 110 110 110 NO 110 

38 10 110 20 NO 110 
280 8 5 1510 110 110 
100 3 110 50 110 110 

110 110 110 110 110 110 
II[) 110 110 110 110 110 
I'D NO 110 110 110 110 
I'D 110 NO 110 110 110 
I'D 110 110 110 NO 110 
I'D 110 NO NO 110 110 
I'D NO 110 110 110 110 
I'D IIri NO 20 NO 110 
110 110 110 110 110 110 
I'D 110 110 110 110 110 
I'D 120 NO 110 110 110 
lID 110 110 110 110 110 

7 3 110 15 110 110 
I'D 110 110 110 110 110 
I'D 15 30 109000 1000 170 

35 70 110 110 NO 110 
I'D 4 110 400 110 110 
lID 110 110 110 110 110 
lID 110 110 110 110 110 
I'D 110 110 110 110 110 
I'D 110 110 110 NO 110 
I'D 110 110 110 110 110 
I'D 110 110 110 NO 110 
lID 110 110 110 NO 110 
lID 110 110 110 110 110 
lID 110 110 5 110 110 

14 110 110 110 110 110 
I'D NO NO 6 NO 110 
I'D 110 110 NO NO 110 
I'D NO 110 110 NO 110 
I'D 110 NO 110 110 110 
lID 110 110 110 110 110 

TOLUENE BENZENE 

110 110 
NO 110 
NO 110 
110 110 
NO NO 
NO 110 
NO 110 
110 110 
NO 110 
110 NO 
110 NO 
110 110 
110 110 

25 110 
110 110 
NO 110 
110 110 
NO 110 
110 110 
110 110 
110 110 
110 110 
110 NO 
110 NO 
110 110 
110 110 
NO 110 
110 110 
110 110 
110 110 

40 10 
42 7 

110 110 
110 110 
110 110 
110 110 
110 110 
110 110 
110 110 
110 110 
NO 110 
110 110 
110 110 
110 NO 
110 NO 
110 110 
110 110 
110 110 

MEC = Methylene Chloride 1 ,1-DCA = 1,1-Dichloroethane 1 ,2-DCA _ Dichloroethane PCE - Tetrachloroethylene EBZ - Ethylbenzene 
TCE = Trichloroethylene 1 ,1-DCE = 1,1-Dichloroethene CF = Chloroform 1 ,2-DCE .. Total-1 ,2-Dichloroethene CTC = Carbon tetrachloride 

XYLENES 

NO 
110 
110 
110 
NO 
NO 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

80 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

CTC 1,1,1 TCA 1,1,2-TCA 

NO 110 110 
NO 110 110 
110 110 NO 
110 NO 183 
110 110 NO 
NO 110 110 
110 II[) 110 
110 NO 110 
110 110 110 
110 NO 110 
110 NO 110 
110 II[) 110 
110 NO 110 
110 NO 110 

10 110 110 
110 NO 110 
110 NO 110 
II[) NO 110 
110 NO 110 
110 NO 110 
110 NO 110 
NO NO 110 
110 NO 110 
110 NO 110 
110 110 110 
110 110 110 
110 110 110 
110 110 110 
110 NO 110 
110 110 110 
110 370 5 
110 27 8 
110 10 3 
110 3 110 
110 110 110 
110 110 110 
110 NO 110 
110 110 110 
110 110 110 
110 NO 110 
110 110 110 
110 NO 110 
110 110 110 
NO NO 110 
110 NO 110 
110 110 110 
NO 110 110 
110 110 110 

1,1,1 - TCA - 1,1,1 - Trichloroethane 
1 ,1,2 - TCA = 1,1 ,2 - Trichloroethane 
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Well No. Aluminum Antimony 

126 0.7100 NO 
MW22 0.2000 NO 
MW15 NO NO 
MW2 NO NO 
EW1 NO NO 
MW1 NO NO 
MW4 NO NO 
MW5 NO NO 
MW6 NO NO 
MW21 0.3000 NO 
109 0.2200 NO 
125 2.6000 NO 
123 0.5400 NO 
AW02 3.6200 NO 
AWD3 0.1800 NO 
MW23 NO NO 
C4A NO NO 
C4 NO NO 
C5 NO NO 
C6 NO NO 
C7 0.2800 NO 
C9 NO NO 
C10 NO NO 
C3 0.1300 NO 
C8 1.5000 NO 
102 0.7800 NO 
MW7 NO NO 
MW8 NO NO 
129 0.1500 NO 
MW9 0.6100 NO 
AWD1 5.6900 NO 
120 0.9300 NO 
MW14 NO NO 
MW12 0.2100 NO 
130 NO NO 
MW18 NO NO 
MW17 NO NO 
MW13 NO NO 
C2 NO NO 
MW10 NO NO 
MW16 NO NO 
MW11 0.1500 NO 
124 2.2000 NO 
AW04 0.5300 NO 
MW19 0.0000 NO 
MW20 0.5300 NO 
C1 0.3000 NO 
MW3 NO NO 

TABLE 2-3 
LHAAP 18&24, BURNING GROUNO 3 & UEP 

SUMMARY OF GROUNOWATER MONITORING, MARCH-APRIL, 1994 
METALS,mg/l 

Arsenic Barium Beryllium Cadmium Calcium Chromium 

NO 3.2300 NO NO 105.0000 NO 
NO 1.9600 NO NO 99.2000 NO 
NO 0.2450 NO NO 11.2000 NO 
NO 3.6800 NO NO 96.4000 NO 
NO 0.3290 NO NO 8.9000 NO 
NO 4.5400 NO NO 122.0000 NO 
NO 0.1520 NO NO 54.8000 NO 
NO 1.4300 NO NO 35.3000 NO 
NO 0.8850 NO NO 33.6000 NO 
NO 6.6000 NO NO 164.0000 0.0180 
NO 1.0300 NO NO 53.7000 NO 
NO 0.1880 NO NO 2.5000 NO 
NO 0.1650 NO NO 16.3000 NO 
NO 0.1770 NO NO 4.3000 0.0180 
NO 0.2530 NO NO 36.2000 NO 
NO 1.7300 NO NO 52.9000 0.0670 
NO 0.1010 NO NO 14.8000 NO 
NO 0.2060 NO NO 18.9000 NO 
NO 0.0780 NO NO 12.2000 NO 
NO 1.1000 NO NO 33.2000 NO 
0.0050 0.1260 NO NO 16.4000 NO 

NO 0.3200 NO NO 628.0000 NO 
NO 0.5920 NO NO 75.0000 NO 
NO 1.1200 NO NO 51.9000 NO 
NO 4.4300 NO NO 202.0000 NO 
NO 0.2500 NO NO 3.9400 NO 
NO 0.1280 NO NO 20.6000 0.2910 
NO 0.2220 NO NO 7.6000 NO 
NO 0.0600 NO NO 2.9000 NO 
NO 0.0450 NO NO 2.6000 NO 
0.0130 0.9150 NO NO 2.8000 0.0530 

NO 0.2700 NO NO 31.6000 NO 
NO 1.6500 NO NO 78.8000 NO 
NO 0.2440 NO NO 36.1000 NO 
NO 0.2170 NO NO 64.0000 NO 
0.0050 0.2480 NO NO 7.6000 NO 

NO 0.3100 NO NO 38.1000 0.0160 
NO 0.3400 NO NO 28.7000 NO 
NO 0.3970 NO NO 19.2000 NO 
NO 0.6580 NO NO 24.7000 NO 
NO 0.3360 NO NO 15.3000 NO 
NO 0.0860 NO NO 4.8000 NO 
0.0110 0.8150 0.0067 NO 19.8000 NO 

NO 0.3220 NO NO 9.6000 0.0460 
NO 0.0000 NO NO 142.0000 NO 
NO 0.2380 NO NO 21.0000 NO 
NO 0.5460 NO NO 72.5000 NO 
NO 1.7100 NO NO 37.6000 NO 

Cobalt Copper Iron Lead 

0.0160 NO 1.0800 NO 
NO NO 0.2500 NO 
NO NO 2.3000 NO 
0.0200 NO 0.0000 NO 

NO NO 0.1000 NO 
0.0310 NO 0.0000 NO 

NO NO 0.0000 NO 
NO NO 0.0000 NO 
NO NO 6.3400 NO 
0.0520 NO 0.5900 NO 

NO NO 0.5200 NO 
NO NO 3.6200 NO 
NO NO 0.4640 NO 
0.0110 NO 3.7800 NO 
0.0330 NO 66.5000 NO 
0.0100 NO 2.3700 NO 

NO NO 4.1000 NO 
NO NO 1.4700 NO 
NO NO 2.4000 NO 
0.0160 NO 32.8000 NO 

NO NO 0.2200 NO 
NO NO 0.0000 NO 
NO NO 0.3810 NO 
NO NO gs.6000 NO 
NO NO 1.6000 NO 
NO NO 0.7400 NO 
NO NO 0.9500 NO 
0.0100 NO 0.0000 NO 

NO NO 0.2100 NO 
NO NO 0.5700 NO 
NO NO 5.7000 NO 
0.1840 NO 3.3400 NO 

NO NO 159.0000 NO 
0.0360 NO 65.2000 NO 

NO NO 0.1600 NO 
NO NO 26.7000 NO 
0.0300 NO 3.9700 NO 

NO NO 65.0000 NO 
NO NO 48.2000 NO 
NO NO 54.8000 NO 
NO NO 31.3000 NO 
NO NO 0.2500 NO 
0.0450 NO 60.8000 NO 

NO NO 1.1200 NO 
NO NO 112.0000 NO 
NO NO 0.3800 NO 
NO 0.0450 0.5500 NO 
0.0180 NO NO NO 
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Well No. MaQnesium Manganese 

126 84.3000 0.2350 
MW22 40.1000 0.0450 
MW15 6.7000 0.3450 
MW2 80.8000 0.9660 
EW1 6.6000 0.3580 
MW1 110.0000 2.1700 
MW4 55.0000 0.2470 
MW5 37.4000 0.0750 
MW6 25.3000 0.2340 
MW21 131.0000 2.9600 
109 40.0000 0.1050 
125 1.9000 0.0430 
123 9.3000 0.0120 
AWD2 3.6000 0.1400 
AWD3 22.9000 1.8900 
MW23 41.6000 0.1940 
C4A 2.8000 0.1730 
C4 4.1000 0.2110 
C5 2.9000 0.2000 
C6 21.4000 1.3200 
C7 9.3000 0.0110 
C9 470.0000 0.5600 
C10 31.7000 0.2330 
C3 30.5000 1.9900 
C8 151.0000 0.1200 
102 2.8000 0.0210 
MW7 15.3000 0.0710 
MW8 6.2000 0.1070 
129 1.9000 0.0690 
MW9 1.3000 0.0700 
AWD1 7.5000 0.3580 
120 44.1000 1.6000 
MW14 46.8000 3.5200 
MW12 23.1000 1.8700 
130 43.0000 0.5240 
MW18 4.2000 0.4940 
MW17 14.3000 0.5860 
MW13 10.5000 1.1400 
C2 11.8000 1.2100 
MW10 14.0000 1.2300 
MW16 88.0000 0.5730 
MW11 2.4000 0.0490 
124 17.2000 1.5000 
AWD4 8.3000 0.0770 
MW19 80.5000 2.4400 
MW20 4.9000 0.0710 
C1 54.6000 0.0420 
MW3 35.1000 5.1400 

TABLE 2-3 (CONTINUE) 
LHAAP 18&24. BURNING GROUND 3 & UEP 

SUMMARY OF GROUNDWATER MONITORING. MARCH-APRIL. 1994 
METALS. mg/l 

Mercury Nickel Potassium Selenium Silver Sodium 

NO NO NO NO NO 345.0000 
NO NO NO NO NO 364.0000 
NO NO NO NO NO 70.6000 
NO NO NO NO NO 297.0000 
NO NO NO NO NO 102.0000 
NO NO NO NO NO 384.0000 
NO NO NO NO NO 461.0000 
NO NO NO NO NO 128.0000 
NO NO NO NO NO 130.0000 
NO 0.0770 NO NO NO 458.0000 
NO NO NO NO NO 346.0000 
0.0002 NO NO NO NO 24.4000 
NO NO NO NO NO 10.2000 
NO NO NO NO NO 79.4000 
NO 0.0660 NO NO NO 187.0000 
NO 0.4200 NO NO NO 280.0000 
NO NO NO NO NO 86.8000 
NO NO NO NO NO 19.9000 
NO NO NO NO NO 66.8000 
NO NO NO NO NO 256.0000 
NO NO NO NO NO 112.0000 
NO NO NO NO NO 1590.0000 
NO NO NO NO NO 250.0000 
NO NO NO NO NO 121.0000 
NO NO NO NO NO 819.0000 
NO NO NO NO NO 13.6000 
NO 0.2900 NO NO NO 332.0000 
NO NO NO NO NO 97.3000 
NO NO NO NO NO 52.4000 
NO NO NO NO NO 15.0000 
NO NO 8.7000 NO NO 92.4000 
NO 0.0840 NO NO NO 1080.0000 
NO NO 7·6000 NO NO 407.0000 
NO 0.0740 NO NO NO 180.0000 
NO NO NO NO NO 927.0000 
NO NO NO NO NO 66.6000 
NO 0.1600 NO NO NO 110.0000 
NO NO NO NO NO 81.5000 
NO NO NO NO NO 91.0000 
NO NO NO NO NO 106.0000 
NO NO NO NO NO 60.8000 
NO NO NO NO NO 21.1000 
NO NO NO NO NO 19.4000 
NO 0.0880 NO NO NO 65.1000 
NO NO NO NO NO 1370.0000 
NO 0.0610 NO NO NO 37.5000 
NO NO NO NO NO 329.0000 
NO NO NO NO NO 280.0000 

Thalium Vanadium Zinc 

0.0050 NO 0.0540 
NO NO NO 
NO NO 0.0280 
NO NO NO 
NO NO 0.0560 
NO NO 0.0310 
NO NO NO 
NO NO 0.0300 
NO NO 0.0250 
NO NO 0.0600 
NO NO 0.0410 
NO 0.0100 0.0480 
NO NO 0.0830 
NO NO 0.0610 
NO NO 0.2190 
NO NO 0.0290 
NO NO 0.0790 
NO NO 0.0520 
NO NO 0.0320 
NO NO 0.0330 
NO NO 0.0220 
NO NO NO 
NO NO 0.0600 
0.0050 NO 0.0780 
0.0050 NO NO 
NO NO 0.0330 
NO NO NO 
NO NO NO 
NO NO 0.0470 
NO NO NO 
NO 0.0110 0.0400 
NO NO 0.1650 
NO NO 0.0660 
NO NO 0.2200 
NO NO 0.0530 
NO NO 0.0250 
NO NO 0.0440 
NO NO NO 
NO NO NO 
NO NO 0.0200 
NO NO NO 
NO NO 0.0300 
NO 0.0590 0.1300 
NO NO 0.0280 
NO NO NO 
NO NO 0.0980 
NO NO 0.0490 
NO NO NO 
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WELL No. 1,3-0NB 2,4-0NT 

126 NO NO 
MW22 NO NO 
MW15 NO NO 
MW2 NO NO 
EW1 NO NO 
MW1 NO NO 
MW4 NO NO 
MW5 NO NO 
MW6 NO NO 
MW21 NO NO 
101 NO NO 
109 NO NO 
125 NO NO 
123 NO NO 
AWD2 NO NO 
AWD3 NO NO 
MW23 NO NO 
C4A NO NO 
C4 NO NO 
C5 NO NO 
C6 NO NO 
C7 NO NO 
C9 NO NO 
C10 1.39 NO 
C3 NO NO 
C8 NO NO 
102 NO NO 
MW7 NO NO 
MW8 NO NO 
129 NO NO 
MW9 NO NO 
AWD1 NO NO 
120 NO 0.21J 
MW14 NO NO 
MW12 NO NO 
130 NO NO 
MW18 NO NO 
MW17 NO NO 
MW13 NO NO 
C2 NO NO 
MW10 NO NO 
MW16 NO NO 
MW11 NO NO 
124 NO NO 
AWD4 NO NO 
MW19 NO NO 
MW20 NO NO 
C1 NO NO 
MW3 NO NO 

Note: NO = Non-Oetect 

TABLE 2-4 
LHAAP 18&24 BURNING GROUNO 3 & UEP 

SUMMARY OF GROUNOWATER MONITORING, MARCH -APRIL, 1994 
EXPLOSIVES, micrograms/liter 

EXPLOSIVES COMPOUND 
HMX NB 2-NT 3-NT 4-NT ROX 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO 1.57J 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO 13.0J 
NO 0.42J NO NO NO 16.0J 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

TetIYI 1,3,5-TNB 2,4,6 TNT 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 0.43J NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO O.63J NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 0.49J NO 
NO 0.52J 4.70J 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 0.39 NO 
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TABLE 2-5 
LHAAP 18 & 24, Burning Ground 3 & UEP 

Summary of Groundwater Monitoring, March-April, 1994 
Wet Chemistry, mg/I 

Well No. Chloride Nitrate Sulfate 

126 1090.00 NO NO 
MW22 833.00 NO 11.00 
MW15 160.00 NO 8.00 
MW2 790.00 16.00 NO 
EW1 128.00 10.60 NO 
MW1 1420.00 0.20 NO 
MW4 753.00 NO 43.00 
MW5 363.00 4.10 5.00 
MW6 310.00 NO 10.00 
MW21 1420.00 NO 6.00 
109 931.00 0.50 12.00 
125 35.00 1.80 19.00 
123 7.00 2.77 9.00 
AW02 99.00 0.45 41.00 
AW03 18.00 0.98 77.00 
MW23 594.00 1.20 11.00 
C4A 78.00 NO 10.00 
C4 53.00 NO NO 
C5 57.00 0.14 16.00 
C6 523.00 NO 7.00 
C7 80.00 0.76 33.00 
C9 4010.00 0.10 176.00 
C10 496.00 0.54 8.00 
C3 514.00 NO NO 
C8 2280.00 0.20 NO 
102 7.00 1.30 69.00 
·MW7 436.00 3.70 70.00 
MW8 167.00 2.00 32.00 
129 32.00 1.00 66.00 
MW9 14.00 0.24 18.00 
AW01 74.00 1.30 21.00 
120 518.00 0.60 55.00 
MW14 1140.00 NO 45.00 
MW12 528.00 1.70 63.00 
130 1390.00 ·0.70 209.00 
MW18 124.00 NO 10.00 
MW17 239.00 NO 22.00 
MW13 144.00 0.18 8.00 
C2 195.00 0.15 7.00 
MW10 316.00 0.10 28.00 
MW16 186.00 NO 7.00 
MW11 18.00 0.20 34.00 
124 7.00 0.66 113.00 
AW04 106.00 0.53 19.00 
MW19 2450.00 0.18 443.00 
MW20 11.00 0.00 24.00 
C1 762.00 0.16 20.00 
MW3 505.00 0.10 12.00 
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TABLE 2-6 
LHAAP 18&24 BURNING GROUND 3 & UEP 
SUMMARY OF GROUNDWATER MONITORING 

CONFIRMATION SAMPLING DATA COMPARISON 

VOLATILE ORGANICS COMPOUNDS, microgram/liter 

MARCH-APRIL,· 1994 
WELL No. MEC 

MW2 10550000 
C4A 2000 
C4 270 
C5 1800 
C6 300 
MW13 590 
C2 480 
MW10 2100 
MW16 5 

NOTE: 
MEC = Methylene Chloride 
TCE = Trichloroethylene 

TCE 

1520000 
ND 

60 
130 

90 
ND 

210 
ND 
ND 

MAY, 1994 
MEC TCE 

5 8 
3 6 
2 2 

30 17 
NO 2 
1 5 
1 14 

ND 3 

ND = None Detect 

JUNE,1994 
MEC TCE 

8280000 320000 
21 ND 

7 4 
5 ND 
5 8 

ND ND 
4 ND 
4 10 

ND ND 
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clearing equipment. The abandonment of tree stumps in place is not expected to cause any 
structural problems in this area in the future, since the construction of any structure in the area 
is not planned. This portion of the TSSA will only be used for storage of soil containers and 
for soil treatment using mobile systems. However, the stumps in the area of the second half of 
the TSSA will have to be removed, since this area will be occupied by a permanent groundwater 
treatment plant. The second half of the TSSA will be completed during Phase III of the IRA. 

The clean fill was imported from a site in Karnack, Texas outside of LHAAP. Prior to 
importing this material, representative samples were collected and sent to the firm of Heller, 
Lewis, and House (HLH) in Longview, Texas for geotechnical testing. The samples were tested 
for moisture content, Atterbeg Limits, and shrinkage limit. The test results, which are included 
in Appendix B.l, indicated that the materials at the borrow pit are not expansive (swelling clays) 
and that they are acceptable for the project. Following this testing program, three representative 
samples were collected and tested for moisture-density relation by HLH. The laboratory test 
results which were used in the field to monitor fill placement, are presented in Appendix B.2. 
Field compaction test results, obtained by HLH, are included in Appendix B.3. 

A layer of geotextile fabric, Exxon GTF 300, was placed over the compacted clean fill layer. 
A six inches gravel layer was placed over the geotextile fabric in a single lift. The material was 
delivered by trucks from Boorhelm-Fields in Idabell, Oklahoma. Two particle size analyses and 
one compaction test were performed by HLH on representative samples of the gravel. The test 
results are included in Appendix B.4. The gravel was spread using a bulldozer and was 
compacted with a self-propelled vibratory compactor. A 50-foot wide strip along the southern 
end of the TSSA was not covered with geotextile and gravel due to very wet and soft conditions. 
This portion of TSSA was topographically high and required little to no fill for grading. 

A drainage ditch was cut along the western edge of the TSSA. Sections of IS-inch galvanized 
corrugated steel pipe were installed at the entrance of the contractor staging area, the entrance 
of the TSSA, and in between both of these areas in order to convey storm waters away from the 
site. 

2.3 Task 3 - Construction of The Interceptor Collection Trench (lCD. 

The ICT consists of two sections ICT-l and ICT-2. These sections were located east and 
northeast of the onsite Air Curtain Destructor (ACD) as shown on Drawing II-I. The trench 
sections extended to the lower semi-confining, retardation layer. The purpose of the trench was 
to evaluate the effectiveness of such a colleCtion system in dewatering soils of low hydraulic 
conductivity. The construction of the ICT included the following steps: 

2.3.1 Geophysical Survey 

An Electromagnetic Terrain (EM) conductivity survey was conducted in the area where the ICT 
was built by Subsurface Detection Investigations Incorporated (SDII) of Largo, Florida under 
a subcontract to DEI. The EM survey is a useful remote sensing technique that results in the 
delineation of the perimeters of buried waste trenches and the detection of buried metal objects 
(if any) through measurements of subsurface conductivity contrasts. This survey was mainly 
conducted for health and safety reasons since the area surrounding the proposed ICT location 
may have been used historically for the burial of facility wastes. 
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The EM method measures the electrical conductivity of subsurface materials. The conductivity 
is determined by inducing (from a transmitter) a time-varying magnetic field and measuring 
(with a receiver) the amplitude and phase shift of an induced secondary magnetic field. The 
secondary magnetic field is created by subsurface conductive materials behaving as an inductor 
as the primary magnetic field is passed through them. 

SDn findings were documented in a report that is included as Appendix C.1. They indicated 
the potential presence of several areas with buried metallic debris. The main suspected area was 
located to the southeast of section ICT -2. No major anomalies were detected along the axes of 
the ICT. However, the ICT subcontractor and DEI personnel took extra caution during the 
excavation of the upper few feet of the ground in the areas were buried metals may be present 
based on this geophysical study. In those areas, excavation of the ICT proceeded very slowly 
with no personnel allowed within the vicinity of the trench. No metallic debris or buried waste 
was encountered during the excavation of the ICT sections. 

2.3.2 Soil Borings and Temporary Groundwater Monitoring Wells/Piezometers 

Soil borings, designated SBT -1 through SBT -7, were drilled along the axes of the ICT sections 
at about 50 to 75-foot intervals as shown on Drawing II-I, prior to the initiation of trench 
excavation and construction. The borings were used to define the subsurface conditions 
including the depth of the semi-confining layer on which the trench will rest, and to collect soil 
samples for chemical and physical characterization. Each borehole was drilled to the depth of 
the lower semi-confming layer. This depth was determined by conducting continuous soil 
sampling throughout the depth of the borehole. 

Soil samples for chemical analyses were obtained at five-feet intervals using a three-inch split 
spoon. In addition, soil samples were obtained for physical testing and characterization. The 
analytical and geotechnical testing program for collected soil samples is listed in Table 2-1. 
Table 2-7 presents a summary of the detected chemical concentrations in the tested soil samples. 
As mentioned above, no buried waste was encountered during the excavation of the ICT 
sections. Soil contamination based on the collected samples appear to be minimal in the area 
and is confined to the interface of the semiconfining layer and the overlying shallow aquifer 
material and may have been caused by the contaminated groundwater in the aquifer. Appendix 
C.2 contains the results of the chemical analyses. The results of the geotechnical testing 
program are included in Appendix C.3. 

Temporary groundwater monitoring wells (piezometers) were installed in each borehole. These 
piezomet~rs were used to monitor the static water levels prior the construction of the ICT 
sections. The screen section and riser pipe of each of the temporary monitoring wells were two 
inches in diameter and consisted of schedule 40 PVC. Detailed boring logs are included in 
Appendix C.4. 

Subsurface information collected from the boreholes and the temporary monitoring wells was 
used to develop two subsurface cross sections shown on Figures 2-6 and 2-7. These cross 
sections show the potential elevation of the semi-confining retardation layer on which the ICT 
sections rest. The final design for the ICT sections was presented to the USACE Tulsa District 
for approval prior to proceeding with its installation. As can be seen from these cross sections, 
the groundwater level was about 0.5 to 5 feet from ground surface along Section ICT-1 and 3 
to 10 feet along Section ICT -2. The shallow groundwater along the western edge of ICT-1 
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Sample Number SBT1 SBT1 SBT1 SBT1 SBT1 SBT1 QC 
Depth (tt) 5-7 9-11 13-15 . 19-21 25-27 25-27 

VOLAllLE ORGANICS 

1,1,I-TCA NO 0.3 0.04 NO 0.16 0.23 
1,1,2,-TCA NO NO NO NO NO 0.005 
1,1-0CA NO 0.017 0.17 0.11 0.Q15 0.018 
1,10CE NO NO 0.13 0.24 0.39 0.45 
1,2 DCA 0.005 0.008 0.43 0.99 1.8 2 
2-Butanone NO NO NO NO NO NO 
4-Methyl-2-pentanone NO NO NO 0.007 0.006 NO 
Acetone 0.032 NO NO 0.12 0.017 NO 
Benzene NO NO NO NO NO NO 
Chbroform NO NO 0.005 0.016 0.018 0.021 
Ethylbenzene NO NO NO NO 0.005 0.006 
MEC 0.18 0.112 5.16 9.2 9.5 9.5 
Styrene NO NO NO NO NO NO 
PCE NO NO 0.011 0.021 0.039 0.053 
Toluene NO NO 0.016 0.047 0.023 0.026 
Total Xylenes NO NO 0.006 0.005 0.008 0.006 
Total-l,2-0CE 0.1 NO 7.7 0.004 0.15 0.76 
TCE 0.17 0.073 3.8 6.5 7.5 6.1 
Vlnylchbride NO 0.032 0.19 0.012 0.029 0.032 

SEMI-VOLATILE ORGANICS 

BEP 1.076 0.642 NO NO NO NO 
OBP NO NO NO NO NO NO 

TOTAL METALS 

Aluminum 11600 14150 1350 2330 2020 1530 
Arsenic NO NO NO NO NO NO 
Barium 69.5 72.5 29.4 36.3 27.15 22.5 
Beryllium 0.67 NO NO NO NO NO 
Calcium 170 67.5 111 235 219 219 
Chromium 9.9 2.3 3.2 3.8 3.4 2.9 
Cobalt 6.1 2.4 1.5 3.1 3.3 2.9 
Copper 6.4 NO NO NO NO NO 
Iron 14300 1660 653 3660 2430 1890 
Lead 10.7 4.5 4.4 3 3.1 2.8 
Magnesium 918 376 231 469 484 450 
Manganese 117 9.1 8.3 5.1 11.9 10.8 
Nickel 8.2 NO NO NO NO NO 
Potassium 367 NO NO NO NO NO 
Sodium 1240 143 89.9 241 89.8 96.8 
Vanadium 23.7 3.8 2.8 7.1 5.6 4.4 
Zinc 19.2 8.8 8.15 11.9 13.5 11.9 

WET CHEMISTRY 

Chbrlde 53 53 35 35 44 35 
Nitra'" as N 12.5 12.5 5.5 12 12.8 5.2 
pH 5.42 5.47 4.81 4.52 4.39 4.39 
Sulfa'" 5400 2550 1030 5990 3540 1920 

EXPLOSIVES: All samples Indlcaled less than d"tectlon limits presenl. 

I 

TABLE 2-7 
LHAAP 18&24 BURNING GROUND 3 & UEP 

SUMMARY OF SOIL ANALYSES FOR INTERCEPTOR TRENCH 
DETECTED CONCENTRAllONS, In milligram/kilogram 

MARCH/APRIL 1994 

SBT1 SBT2 SBT2 SBT2 SBT2 SBT3 
29-31 5-7 9-11 15-17 17-19 5-7 

0.018 NO NO NO NO 
0.007 NO NO NO NO NO 
0.019 NO NO NO NO NO 

0.57 NO 0.024 NO NO NO 
3 NO 0.1 0.04 0.003 NO 

0.036 NO NO NO NO NO 
0.033 NO NO NO NO NO 
0.047 0.036 0.27 0.092 0.049 0.042 
0.004 NO NO NO NO NO 
0.044 NO NO NO NO NO 
0.004 NO NO NO NO NO 

11.9 0.06 0.4 0.17 0.067 0.055 
NO NO NO NO NO NO 

0.036 NO NO NO NO NO 
0.164 NO NO NO NO NO 
0.008 NO NO NO NO NO 

NO NO NO NO NO NO 
8.8 NO 1.4 0.04 NO NO 

0.005 NO NO NO NO NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 

12150 1060 461 644 1040 2530 
NO NO NO NO NO NO 

21.1 67 36.1 33.3 12.3 60.5 
NO NO NO NO NO NO 

223 394 124 399 427 790 
4.4 1.6 NO 2.4 4.7 3.7 
1.5 4.8 NO 2 1.2 1.4 
NO NO NO 2.5 NO NO 

1530 417 388 865 598 4820 
2.7 3.7 3.2 4.5 2 3.7 
319 400 2015 426 384 788 
9.7 5.4 6.3 4.5 1.8 6.7 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

118 1150 NO 259 333 1515 
3.9 1.3 NO 2.8 2.8 15.15 
8.5 15.15 4.4 9.5 5.4 4.7 

53 71 18 80 152 NO 
2.9 17.5 US 12.5 2 2.5 
4.4 4.89 5.18 5.16 15.25 15.14 
80 1300 214 5015 317 213 

SBT3 
9-11 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.032 
NO 
NO 
NO 

0.038 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

2570 
NO 

45.6 
NO 

473 
1.9 
15.2 
2.9 

4790 
3.8 

8315 
69.8 

NO 
NO 

207 
7.1 

13.5 

27 
3.3 

4.97 
216 

SBT3 SBT3 SBT3 SBT4 SBT4 SBT4 
15-17 19-21 23-25 5-7 10-12 15-17 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO 0.006 

0.016 0.005 0.032 NO 0.005 0.45 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

0.033 0.057 0.04 0.027 0.038 0.16 
NO NO NO NO NO NO 
NO NO NO NO NO 0.005 
NO NO NO NO NO NO 

0.05 0.034 0.19 0.022 0.03 6.7 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO 0.023 
NO NO NO NO NO NO 
NO NO NO NO NO 0.013 

0.04 NO 0.01 NO 0.056 2.7 
NO NO NO NO NO NO 

NO NO NO NO 1.125 NO 
NO NO NO NO NO 0.471 

1950 1170 1520 9210 5650 6070 
0.73 1.4 NO NO NO NO 
113 73.7 120 63.2 54.3 64.9 
NO NO NO NO NO NO 

965 956 994 535 373 576 
2.5 NO 1.2 9.1 6.6 13.5 

2 1.4 4.3 3.4 5.3 15.1 
3.7 NO 2.6 4.5 5 5.9 

4600 1640 966 6930 12400 13300 
3.2 3.15 2.5 7.4 13.1 12.2 

1190 782 990 1070 968 1340 
22.3 115.7 55 17.2 7lUS 57.9 

NO NO NO 7.3 10 13.7 
266 NO NO 666 NO 770 

1530 1100 109 291 165 298 
9.4 3.9 3.3 13.9 115.1 16.1 

115.9 12.3 13.4 22.9 27.2 34.5 

35 71 89 NO 18 35 
3.2 24.4 1.3 17 23 5.5 

5.02 7.42 5.23 4.22 5.49 4.97 
422 2740 111 4030 4310 5750 
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Sample Number SBT5 SBT5 SBT5QC SBT5 SBT6 
Depth (It) 5-7 9-11 9-11 14-16 5-7 

VOLATlLE ORGANICS 

1.1.I-TCA NO NO NO NO NO 
1.1.2.-TCA NO NO NO NO NO 
1.1-0CA NO NO NO NO NO 
1.10CE NO NO NO NO NO 
1.2 DCA NO NO NO NO NO 
2-Butanone NO NO NO NO NO 
4- Methyl-2 -penta none NO NO NO NO NO 
Acetone NO NO NO 0.053 0.041 
Benzene NO NO NO NO NO 
Chbroform NO NO NO NO NO 
Ethylbenzene NO NO NO NO NO 
MEC 0.066 0.047 0.036 0.026 0.019 
Styrene NO NO NO NO NO 
PCE NO NO NO NO NO 
Toluene NO NO NO NO NO 
Total Xylenes NO NO NO NO NO 
Total-l,2-0CE NO NO NO NO NO 
TCE 0.036 0.14 0.46 NO NO 
Vinylchbrlde NO NO NO NO NO 

SEMI-VOLATILE ORGANICS 

BEP NO 1.027 1.164 NO NO 
OBP NO NO 0.454 NO 0.434 

TOTAL METALS 

Aluminum 11600 4700 2990 2490 3630 
Arsenic 1.3 NO NO NO NO 
Barium 84.2 63.3 91.7 18.9 26.1 
Beryllium NO NO NO NO NO 
Calcium 331 595 348 e52 129 
Chromium 10.7 7.6 4.4 3.6 8.6 
Cobalt 3.1 4.2 2.9 7.7 2.9 
Copper 4.3 3.7 3.2 3.5 NO 
Iron 6190 3530 4770 2880 6490 
Lead 11.1 12 6.2 12.3 5.5 
Magnesium 975 967 632 691 309 
Manganese 11.5 11 20.6 104 36.1 
Nickel 6.3 5.1 NO NO NO 
Potassium NO NO NO NO NO 
Sodium 204 465 147 500 NO 
Vanadium IS.!! 12.1 13.4 7.4 12.4 
Zinc 17.9 18.2 15.6 12.5 7.9 

WET CHEMISTRY 

Chbrlde 53 18 35 35 NO 
Nltrala as N 12 53 35 55 NO 
pH 4.56 e.19 5.114 5.05 4.51 
Sulfala 2420 15600 74150 12400 125 

SBT6 
10-12 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.054 
NO 
NO 
NO 

0.026 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
0.562 

7040 
NO 

46.3 
NO 

112 
7.8 
4.5 
5.3 

3810 
7 

608 
16.4 

NO 
NO 
90 

12.1 
22.1 

NO 
NO 

4.51 
167 

TABLE 2-7 CONTlNUEO 
LHAAP 16&24 BURNING GROUND 3 & UEP 

SUMMARY OF SOIL ANALYSES FOR INTERCEPTOR TRENCH 
DETECTED CONCENTRATlONS. In milligram/kilogram 

MARCH/APRIL 1994 

SBT6 SBT6 SBT6 SBT7 SBT7 SBT7 
15-17 19-21 23-25 5-7 10-12 15-17 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO 0.006 0.007 NO NO NO 
NO 0.42 0.19 NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

0.047 0.031 0.036 0.056 0.05 0.05 
NO NO NO NO NO NO 
NO 0.003 NO NO NO NO 
NO NO NO NO NO NO 

0.026 0.22 0.026 0.029 0.025 0.014 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO 0.007 NO NO NO NO 
NO 1.6 0.66 NO 0.003 NO 
NO NO NO NO NO NO 

NO NO 0.536 NO NO NO 
0.576 0.437 0.516 NO NO NO 

3990 3500 4050 17700 7100 2660 
NO NO NO NO NO NO 

21.9 53.8 49.7 90.3 43.8 26.7 
NO NO NO 0.64 NO NO 

713 693 608 324 127 243 
3.8 4 5.4 16.4 7.4 3.e 
4.1 3 9.2 7 4.5 I.e 
3.4 3.4 4.6 6.4 4.4 2.7 

3580 6990 10600 16600 11300 2560 
5.7 6.6 7.5 11.7 8.3 6.5 

861 777 921 1690 714 363 
16.5 22.1 103 62 45.9 8.3 

NO 5.6 9.4 14.6 9.8 NO 
NO NO NO 960 NO NO 

142 179 198 100 72.2 232 
9.6 11.9 13.9 29 13.5 6.7 

15.11 15 23.7 35.e 24.5 8.7 

16 69 89 35 NO 27 
25 11 11 8 2.11 4.4 

4.62 4.7 5.07 4.37 4.152 4.67 
4090 2470 1860 2060 567 731 

SBT7 SBT7 QC 
19-21 19-21 

NO NO 
NO NO 
NO NO 
NO NO 
0.1 0.049 
NO NO 
NO NO 
NO 0.05 
NO NO 
NO NO 
NO NO 

0.34 0.093 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

0.26 0.16 
NO NO 

NO NO 
NO NO 

11000 17100 
NO NO 

124 194 
0.73 0.76 

1290 1620 
13.1 19 
5.5 7.1 
6.7 7.7 

18700 16900 
13.3 5.1 
1620 2690 
44.2 41.9 
11.9 16.3 
606 935 
223 565 
20.5 24.7 
31.e 43.6 

60 27 
56 12 

4.155 4.39 
1800 3330 

EXPLOSIVES: All samples analY2l>d Indicated non detectable ocncentrations present. 

NOTE: MEC .. Methylene Chbrlde 
TCE z Trlchbroethane 
PCE - Tetrachbroethene 

1.1.1-TCA -1.1.1-Trlchloroethane 
1.1.2-TCA - 1.1.2-Trichloroethane 
1.1-0CA -1.1-0Ichloroethane 

1.1-0CE .. 1.1-0Ichloroethena 
1.2-0CA -1.2-0Ichloroethane 
BEP .. Bls(2-ethylhexyl)phthalala 

OBP .. Ol-n-Butylphthalate 
NO .. None Oelacted 

SBT7 ICTI ICTI ICT2 ICT2 
25-27 16 16 13 23 

NO NO NO NO 0.035 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO 0.23 
NO 0.007 0.012 0.46 1.6 
NO NO NO NO NO 
NO NO NO NO NO 

0.012 NO NO 0.025 0.12 
NO NO NO NO NO 
NO NO NO 0.01 0.26 
NO NO NO NO NO 

0.023 0.02 0.022 7 29.7 
NO NO NO NO NO 
NO NO NO NO 0.019 
NO NO NO 0.013 NO 
NO NO NO NO NO 
NO 0.006 0.006 NO 0.69 
NO 0.16 0.066 3.9 12.7 
NO NO NO NO NO 

NO 1.012 NO NO NO 
NO NO NO NO NO 

5720 6350 4660 7250 2690 
NO NO NO 2.4 0.92 

57.1 41.3 35.2 101 37.3 
NO NO NO NO NO 

539 125 257 703 253 
7.7 7.5 14.9 10.7 4.5 
9.4 2.5 2.8 6.6 2.4 

4 2.6 5.1 4.6 NO 
12000 3920 16500 12700 2960 

11.e 2.6 5.5 6 3.8 
767 646 571 1610 356 
176 12.2 16.3 63.8 33.4 
6.5 NO NO 12.9 NO 
NO NO NO 1557 NO 

105 leI 166 215 114 
14.7 10.1 16.3 17.3 6.5 
19.7 15.4 21.7 40.1 13.5 

80 53 69 64 16 
4.1 0.7 1 26 0.51 

4.96 5.07 4.35 7.49 5.515 
665 230 299 2140 556 
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caused ground stability problems during the excavation of this section as described below. 

2.3.3 Construction of the ICT 

The ICT was constructed by Inquip Associates, Inc. of Fairfax Virginia under subcontract to 
DEI, using the Bio-Polymer (BP) slurry trench technology. This method of drain construction 
uses basic slurry trench technology, however, instead of bentonite clay slurry, a guar-gum (or 
a similar material) based slurry is used to maintain the open trench. This type of slurry breaks 
down chemically and biologically following the backfilling of the trench with the desired water 
collection system. This method of drain construction did not require trench entry by workers 
since once a trench section was dug to the desired depth, the components of the water collection 
system (Le. pipe laterals, filter fabric, and gravel) were placed under slurry. 

All excavated soil and any liquid or solid waste generated during the construction of the leT 
were collected in appropriate containers. These containers consisted of frac tanks for liquid 
wastes and roll-off boxes with metal covers for solid wastes. The frac tanks have been stored 
at the burning ground in the vicinity of EW -1 and the roll-off boxes have been stored at the 
TSSA. Spill control measures were also used to prevent the migration of any generated waste 
beyond the limits of the excavation. 

Two methods were used for the construction of the leT as follows: 

• Section leT -1 had a geocomposite drainage fllter (GUNNET by Gund1e) installed 
vertically in the middle of the trench with a coarse sand backfill on each side of the 
filter. A groundwater collection pipe (perforated HDPE with a six inches diameter) was 
wrapped around by the geocomposite filter and placed at the bottom of the trench. 
Appropriate sumps and clean-out pipes were also placed in the open trench prior to the 
placement of the sand backfill on both sides of the geocomposite filter. Steel I-beams 
were used on both sides of the filter material in order to keep it in the middle of the 
trench. Due to the construction difficulties discussed below, the length of this section 
was limited to 125 feet instead of 250 feet as planned. . 

• Section leT -2 was backfilled with coarse sand having a permeability of K = 10-2 cm! sec. 
A groundwater collection pipe (six inches perforated HDPE) was placed at the bottom 
of the trench along with appropriate sumps and clean-out pipes prior to the placement 
of the sand. This section extended 250 feet as planned. 

The riser pipes for the groundwater collection system consisted of six-inch diameter HDPE 
casings and screens. The screens extended from the bottom of the sump to about 12 inches 
below the top of the leT drainage material. The riser pipes were placed beside the drain pipe 
and extended above the ground surface. 

A separate three-inch diameter HDPE piping system was installed in each trench section for the 
distribution of additional vacuum to the trench during the vacuum enhanced groundwater tests. 
An as built diagram is shown on Figure 2-8. 

Difficulties encountered during the construction of leT -1 were as follows: 

The shallow groundwater level at the western edge of Section leT -1, which resulted less 
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i i Groud riser pipe Invert Pipe 
Des;;Jnation I Station , Elevation I Bevation I Elevation 

, , 
ITC~1 

CO.04 0+00.00 182.40 184.20 163.20 
V.9 0+12.47 I 182.39 , 184.39 163.36 , 
S.3 0+24.38 : 182.49 184.3-4 163.51 
V.10 0+40.56 I 182.87 184.82 , 163.72 
V.11 0+66.04 183.05 185.10 164.04 
V.12 0+90.54 183.45 185.10 164.35 

CO.OS 0+93.32 183.39 184.79 164.39 

ITC-02 
CO.01 0+00.00 I 186.60 184.42 167.60 

V.1 0+14.00 183.15 184.86 167.16 
V.2 0+45.24 I 182.30 i 183.44 166.20 
V.3 0+67.21 182.26 183.80 165.49 
S.1 0+78.76 182.35 185.65 I 165.13 
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than the desired differential between the water level and slurry level in the trench, created 
stability problems during the excavation of the trench and resulted in the collapse of about 75 
feet of excavation. This portion of ICT -1 was abandoned following its collapse. This action 
was taken after it was determined that lowering of the water table in the area several feet (6 to 
8 feet) is necessary in order to achieve stability of excavation. Such dewatering may have been 
possible for this short section of trench, however, it would not be practical and/or cost effective 
to use dewatering for the construction of a site wide ICT system during Phase III of the IRA. 
Another option to increase stability in this area would have been the construction of a working 
platform by placing 6 to 8 eight feet of fill over the area were the trench was to be built. Such 
a platform would have resulted in a free board above the groundwater level and a stable trench 
due to a height differential between the groundwater elevation and the slurry level close to the 
top of the trench. This option was not used in the case of the collapsed portion of ICT -1 due 
to schedule constraints and due to the fact that such a platform would block the runoff of surface 
water in the area and create muddy conditions during the flow testing of the ICT sections. 
However, a thin platform (l to.3 feet thick) was built along the installed section of ICT-l in 
order to level the trench surface and maintain slurry in the trench. The platform was built from 
the same imported backfill material as the TSSA. 

The installation of the geocomposite filter in the eastern portion of ICT -1 necessitated the 
opening of the entire trench section, 125 feet, in order to lower the drain pipe and filter 
material in-place. The trench remained open and stable during the installation of the 
drainage system. This approach may be used for short sections of trench, however, for a 
trench several hundred feet long, it would not be possible to open the entire trench prior to 
installing a similar drainage system due to the biodegradable nature of the slurry. Therefore, 
if the use of a geocomposite filter is required in future ICT sections, such ICT will have to 
be built of short overlapping trenches about 100 feet long. In addition to trench stability 
considerations, the installation of the geocomposite filter proceeded slowly and required a 
large number of I-beams to stretch it and maintain it (to the extent possible) in the middle 
of the trench. This problem may be avoided by constructing a steel frame per section of 
ICT at the ground surface, attaching the filter material and piping systems to the frame, and 
lowering the entire system in one piece into the open trench. 

The placement of the wet sand backfill on both sides of the filter material using tremie pipes 
proceeded very slowly and required the withdrawal and cleanup of pipes several times prior 
to the completion of the ICT section. Such problems would cause delay during the 
construction of longer ICT sections during Phase III. A solution to this problem may be the 
use of pea gravel instead of sand. 

Difficulties encountered during the construction of ICT-2 were as follows: 

The backfilling of this section of ICT proceeded along with its excavation. However, the 
excavation activity ahead of the saturated sand backfilling operation applied suction pressures 
on the sand and caused it to run toward the area being excavated. The running of the sand 
backfill caused the displacement of the sumps, cleanouts, and vacuum application pipes. 
This problem was evident during the placement of piping systems and backfill in the 
southern half of ICT-2. The other half of the trench was backfilled following completion 
of excavation and minor-to-no problems were encountered during the backfilling of this 
portion of trench. The displacement of the sand and piping systems caused considerable 
delay in construction and resulted in a badly damaged sump (sump No.1). These difficulties 
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may be avoided in the future by either using coarser material to backfill the trench or by 
building the trench in short, i.e. 100-foot, overlapping sections. The coarser material such 
as gravel may allow the hydrostatic forces caused by the saturated conditions and the suction 
forces of the excavation equipment to dissipate faster than the coarse sand, thus resulting in 
less running of backfill material and less damage to piping systems. Alternatively, the 
construction of an ICT using short overlapping sections would allow the backfilling of the 
trench without any disturbance due to excavation. In addition, rigid pipes such as stainless 
steel should be used instead of flexible HDPE pipes for riser sumps. As discussed below, 
the use of separate piping for the application of vacuum was not successful, and its use is 
not recommended in future ICTs at the site. 

A thin platform was also built along the axis of ICT-2 (l to 4 feet thick) mainly in the area 
of low original ground surface elevation along the northern third of ICT-2. This platform 
was necessary to maintain the excavation slurry in the trench and to provide some trench 
stabilitY, especially in the vicinity of SBT -5 where the groundwater was· close to ground 
surface. The platform was built from the same imported backfill material as the TSSA. The 
construction of such platform during the installation of the Phase III ICT sections will be 
necessary if similar conditions are encountered. This will increase the cost of the 
installation. 

The effectiveness of the ICT sections was evaluated based on the results of the gravity flow and 
the vacuum enhanced liquid extraction testing as discussed in Section 2.5. These results were 
based on field monitoring of water levels in existing onsite monitoring wells, in some of the 
SBT1 through SBT7 piezometers installed prior to the construction of the ICT sections, and six 
new piezometers designated A WD7, A WD8, A WD9, A WDlO, A WD 16, and A WD 17. The new 
piezometers, which were installed in the vicinity of the ICT following its construction as shown 
on Drawing II-I, consisted of two-inch, Schedule 40 PVC casings and screens. The piezometer 
screens extended from the top of the semi-confining layer on which the trench sections rest to 
about three feet from the existing ground surface. The piezometer riser pipes extended to about 
two feet above ground surface. 

2.4 TASK 4 - Installation of Horizontal Extraction Well <HEID. 

The purpose of the HEW was to evaluate the potential extraction of groundwater from a large 
horizontal area located under the ACD and surrounding support facilities. The construction of 
the HEW included the following steps: 

2.4.1 Soil Borings and Temporary Groundwater Monitoring Wells/Piezometers 

Soil borings, designated AWD-ll through AWD-13, were drilled along a direction parallel to 
the axis of the HEW at the locations shown on Drawing II-I, prior to the initiation of drilling 
for the horizontal well. The borings were used to define the subsurface conditions including the 
depth of the semi-confining retardation layer on which the screened portion of the well rests. 
The borings were also used to collect soil samples for chemical and physical characterization. 
Each borehole was drilled to the depth of the lower semi-confining layer. This depth was 
determined by conducting continuous soil sampling throughout the depth of the borehole. The 
depth of each borehole was verified by the U.S. Army Corps of Engineers, Tulsa District. Any 
drilled portion of the semi-confining layer was grouted using bentonite grout upon completion 
of the borehole. Detailed boring logs are included in Appendix D.l. 
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Soil samples for chemical analyses were obtained at five-feet intervals using a three-inch split 
spoon. In addition, soil samples were obtained for physical testing and characterization at the 
same intervals as for chemical analyses. The analytical and geotechnical testing program for 
collected soil samples is listed in Table 2-1. Appendix D.2 contains the results of the chemical 
analyses. The results of the geotechnical testing program are included in Appendix C.3. Soil 
contamination based on the collected samples appears to be minimal in the area and is confined 
to the interface of the semi-confining layer and the overlying shallow aquifer material and may 
have been caused by the contaminated groundwater in the aquifer. Table 2-8 presents a 
summary of the detected chemical concentrations in the tested soil samples. 

Temporary groundwater piezometers were installed in each borehole. These piezometers were 
used to monitor the static water levels prior to proceeding with the installation of the HEW. The 
screen section and riser pipe of each of the piezometers were two inches in diameter and 
consisted of schedule 40 PVC. These piezometers were also used to measure water levels 
during the gravity flow and vacuum enhanced flow testing discussed below. 

Subsurface information collected from the boreholes and the temporary monitoring wells was 
used to develop a subsurface cross section shown on Figure 2-9. This cross section shows the 
potential elevation of the semi-confining retardation layer on which the HEW rests. The final 
design for the HEW was presented to the USACE Tulsa District for approval prior to proceeding 
with its installation. 

2.4.2 Installation of HEW 

The HEW was installed by Eastman Cherington of Houston Texas under subcontract to DEI. 
The HEW was installed at an approximate depth of 25 feet below the ground surface. It 
extended about 227 feet including a 120-foot screen section. The HEW head was located to the 
south of the on-site ACD as shown on Drawing II -1. This location of well head was based on 
available space to accommodate the large number of equipment required for the installation of 
the HEW, and on available drilling distances for the drilling equipment to tum to a horizontal 
level under the ACD. Initial well head locations to the west and north of the ACD were not 
used due to limitation in space and drilling distance. The well was installed in a northeast 
direction under the ACD. It consisted of a six-inch HDPE riser pipe and a prepacked six-inch 
slotted HDPE screen with slot size of 0.01 inch. The screen section extended along the entire 
length of the horizontal section of the well. As built diagrams of the HEW are included in 
Appendix D.4. 

All generated soil cuttings and any liquid or solid waste generated during the construction of the 
HEW were collected in appropriate containers. These containers consisted of frae tanks for 
liquid wastes and roll-off boxes with metal covers for solid wastes. The frac tanks have been 
stored at the burning ground in the vicinity of EW-l, and the roll-off boxes have been stored 
at the TSSA. Spill control measures were also used to prevent the migration of any generated 
waste beyond the limits of the drilling operation. 

Difficulties encountered during the installation of the HEW were as follows: 

• Ground fracturing occurred along most of the HEW line during drilling operations. The 
fine subsurface soils collected on the outside of the drilling rods and blocked the 
circulation of drilling fluid which was being pushed into the hole under pressure. This 
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Sample Number AWD11 AWD11 QC AWD11 AWD11 QC 
Depth (ttl 5-7 5-7 9-11 9-11 

VOLATILE ORGANIC COMPOUNDS 

1,1,1-TCA ND ND 0.39 0.23 
1,1 DCE ND ND 0.14 0.17 

11,2 DCA ND ND 0.13 0.068 
Acetone 0.075 0.099 0.13 0.13 

IChloroform ND ND ND ND 
i Ethylbenzene ND ND ND ND 
:MEC 0.11 0.106 20.1 9.06 
iStyrene ND NO 1.1 0.79 
iToluene NO ND 0.095 0.074 
I Total Xylenes NO NO ND NO 
Total-1,2-0CE ND NO 4.01 NO 
TCE 0.03 0.019 24.1 22.7 

! Vinylchloride NO ND 0.034 ND 
i 
L 
"SEMI-VOLATILE ORGANIC COMPOUNOS 

BEP 2.914 3.573 0.601 NO 
'OBP 
i 

NO NO 0.711 ND 

fTOTAL METALS 

IAluminum 19700 10600 2370 2420 
!Arseniuc 3 2.4 NO NO 
!Barium 592 64.1 101 96.1 
iBeryllium NO NO NO NO 
Calcium 126 57.7 66 73 
Chromium 17.3 9.5 3.3 3.3 
Cobalt 3.6 3 1.5 1.5 
Copper 6.6 4 NO NO 
Iron 17800 10600 2570 2230 
Lead 7.7 6 2.4 2.7 
Magnesium 1080 701 279 292 
Manganese 55.5 34.4 16.4 14.8 
Nickel 8.9 6.4 NO NO 
Potassium 949 NO NO NO 
Sodium 2190 862 214 208 
Vanadium 31.2 16.3 5.3 4.7 
Zinc 27.7 18 7.9 7.9 

WET CHEMISTRY 

Chloride 53 53 53 35 
Nitrate as N 96 98 33 28 
pH 5.12 5.07 4.99 4.9 
Sulfate 1840 2040 1840 2020 

TABLE 2-8 
LHMP 18&2 BURNING GROUND 3 & UEP 

SUMMARY OF SOIL ANALYSIS FOR SAMPLES COLLECTED FROM HORIZONTAL EXTRACTION WELL LOCATION 
DETECTED CONCENTRATIONS ALONG HEW, in milligramikilogram 

MARCH/APRIL1994 

AWD11 AWD11 AWD12 AWD12 AWD12 AWD12 AWD12 AWD13 AWD13 
15-17 19-21 5-7 9-11 15-17 19-21 25-27 5-7 9-11 

0.066 ND ND ND ND ND ND ND 0.043 
0.035 ND ND ND ND 0.034 ND ND ND 
0.019 ND ND ND ND 0.095 ND ND ND 

0.66 ND 0.092 0.08 ND 0.44 ND 0.055 ND 
ND ND ND ND ND 0.04 ND ND ND 
NO ND ND NO ND ND ND ND ND 
27 0.46 0.093 0.32 0.11 30 25 0.65 0.085 

0.12 ND ND ND ND ND NO NO NO 
NO ND NO ND ND ND ND ND NO 
NO NO NO NO NO ND 0.28 NO ND 
ND ND ND ND ND 1.04 NO NO 1.6 

7.1 0.14 0.023 0.1 0.06 19.2 2 0.35 0.26 
NO NO NO ND NO ND ND ND ND 

ND 2.784 1.65 0.581 NO 2.281 ND 2.636 0.624 
ND 0.616 ND NO NO 0.598 NO 0.41 0.427 

5590 9560 11000 1820 5490 4680 8110 10500 5630 
0.9 0.7 5 NO 2.9 1.6 NO 3.1 1 
127 44.7 70 50.6 116 69.4 161 209 57.7 

NO 0.62 NO NO NO ND 0.82 NO NO 
356 1160 196 100 358 768 1480 461 221 

7 13.3 10.1 3.1 7.5 11.6 13.6 8.6 4.5 
2.4 5.2 4.2 2.3 3.6 5.7 4.7 7.4 1.8 
3.4 7.6 3.8 NO 4.1 7.3 14 3.6 NO 

4260 15800 10100 1730 7530 9010 6900 10600 4340 
4.2 8.7 8.4 2.5 4.3 8.2 15 11 4.1 

732 1680 776 324 839 873 1890 697 573 
13.6 20.3 84.3 18.3 24.8 12.4 44.2 198 41.9 

5 12.2 5.4 NO 5.8 8.4 10.9 6.1 NO 
NO 663 NO NO NO NO NO 740 NO 

725 876 150 49.4 78.2 118 164 458 90.6 
11.7 28.9 16.6 4.2 20.5 10.7 19 18.6 8 
17.4 35.2 15.4 7.6 19.6 28.3 38.5 16.5 12.3 

106 310 27 18 18 53 89 53 35 
176 100 30 0.9 39 45 2 53 3.7 

4.87 5.08 5.11 5.37 5.29 6.1 6.96 7.69 7.36 
5000 8830 5800 209 3030 9100 206 11500 405 

EXPLOSIVES: All samples analyzed indicated non detectable concentrations present. 

AWD13 AWD13 AWD13 
15-17 19-21 25-2 

0.33 0.019 NO 
0.065 ND NO 

ND ND NO 
0.21 0.16 0.255 

ND ND NO 
0.038 0.14 0.09 

0.1 0.27 3.47 
ND NO NC 
ND ND NC 

0.03 ND NC 
12.6 0.72 0.36 
8.86 1.59 1.24 
0.11 ND NC 

0.756 2.315 1.814 
0.442 0.549 0.266 

5870 5860 4760 
1.5 1 3.5 
95 91.4 53.6 
NO NO NC 

172 535 594 
7 9 7.6 

2.4 4.8 7.9 
3.8 4.3 5.8 

4620 4860 16200 
4.7 6.7 7 

608 688 707 
23.8 25.8 141 

NO 6.2 9.6 
NO NO NO 

169 132 76.9 
15.3 10.4 14.2 
14.9 22.2 26.6 

35 35 35 
30 21 3.4 

6.54 5.24 5.5 
4860 2930 428 
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blockage contributed to the fracturing. The fracturing caused drilling fluids to run up 
to the ground surface and spill over the area of operation. This spillage was managed 
at all times in order to prevent contamination to the surrounding environment. About 
1,000 bags of sand were used to control the problems caused by fracturing. These bags 
were placed in a roll-off box following the installation of the HEW and are being 
handled like all other solid waste generated during Phase II of IRA. It may difficult to 
avoid this problem in future applications at the site, especially with shallow wells where 
the overburden is limited and does not provide a balance to the drilling fluid pressures. 
However, a very slow speed of drilling and the removal and cleaning of drilling rods 
every few feet of drilling maY,reduce the amount of drilling fluids blockage and thus the 
amount of fracturing. This solution will cause an increase in the cost of drilling and will 
be time consuming. 

• The well bore was lost several times during the drilling operations. This problem 
appears to have been caused by the high speed of drilling over the first two days of the 
work. It also 'appears to have been related to the drilling equipment which was difficult 
to maneuver due to the shallow nature of the well. The drilling contractor is responsible 
for solving this problem. However, it should be noted that such a problem causes delays 
and eventually impacts the cost of the project. 

• The development of the well proceeded at a very slow rate. The groundwater flow 
during development was very slow. Eastman Cherrington redeveloped the well on May 
27 and 28 and installed a submersible pump in it. The subcontractor attributed this 
problem to the fine nature of the soils in which the screen was installed and the 
shallowness of the well. It was also suggested by the subcontractor that a regular well 
screen be used with a conventional gravel packed instead of the prepacked screen. 
However, maintaining the borehole open for such an application may be difficult. 

The effectiveness of the HEW was evaluated based on the results of the gravity flow and the 
vacuum enhanced liquid extraction testing as described below in Section 2.5. These results were 
based on field monitoring of water levels in existing onsite monitoring wells and pierometers, 
and two new piezometers that were installed in the vicinity of the HEW. The two new 
piezometers, A WD-14 and A WD-15, were installed at the locations shown on Drawing II-I. 
They consisted of 2-inch, Schedule 40 PVC casings and screens. The pierometer screens 
extended from the top of the semi-confining layer on which the HEW rests to about 3 feet from 
the existing ground surface. The piezometer riser pipes extended to about two feet above ground 
surface. 

2.5 Task 5 - Groundwater Flow Testin~ 

2.5.1 Gravity Flow Testing 

A gravity flow test was conducted at the VEW, HEW, and the ICT. The duration of the 
pumping at each extraction system took into account the effects of delayed yield. The test 
included the measurements of flow rates, flow volumes, and water level readings in surrounding 
monitoring wells. The results of the flow tests are to be utilized in the design of a groundwater 
extraction and treatment system for the IRA. 
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Water levels in the pumping well and observation wells were recorded using automatic data 
loggers. Manual water levels were also recorded. The manual measurements were used to 
supplement the data from the automatic data loggers and were used as a back-up in the event of 
data logger failure. The manual measurements also allowed the field staff to observe the 
behavior of the pumping well and aquifer on a continuous basis. The water levels were also 
monitored after the stoppage of pumping, during aquifer recovery. The pumped groundwater 
was collected in frac tanks onsite for treatment during Phase III of the IRA. The frac tap.ks have 
been stored to the south of the UEP in the vicinity of the VEW. The following is a brief 
description for the results of flow testing: 

2.5.1. 1 Vertical Extraction Well Gravity Flow Test 

The gravity flow test at the YEW occurred between May 7 and May 13, 1984. The test was 
preceded on May 6 by a sand free test and a step drawdown test. The sand free test indicated 
that the well had been properly developed. The step drawdown test resulted in the selection of 
one gallon per minute (gpm) as the flow rate for the gravity test. The manual water level 
readings and the data logger readings are included in Appendices D.1 and D.2, respectively. 
Figure 2-10 shows the sustained pumping rate during the test. The rate started at one gpm and 
ended at about 0.8 gpm. Figures 2-11 through 2-14 show plots of drawdown versus (vs) 
distance from pumping well, and drawdown vs time of the pumping well EW-1 and monitoring 
wells AWD-5 and MW-2, respectively. Piezometers AWD-5 and AWD-6 were installed at the 
locations shown on Drawing II-I, prior to the start of the flow test in order to better monitor 
the influence of pumping at the VEW. Figure 2-11 shows the positions of the cone of 
depression after pumping for 24 hours, 48 hours, 72 hours, and 96 hours. It also shows that 
the radius of influence due to the withdrawal of water from EW-1 is about 800 feet after 96 
hours of pumping. The water level in the pump well and monitoring wells was influenced by 
the heavy rains that fell during the performance of the flow test as can be seen from the plotted 
data on Figures 2-12, 2-13, and 2-14. This rain and the fluctuation of the pumping rate 
influenced the interpretation of data also as shown on these figures. The aquifer transmisivity, T, 
of 2,030 gallon per day per foot (gpd/ft) and storativity, S, of 2.06x1Q-3 calculated from the 
distance drawdown graph (Figure 11) may be most representative of site conditions. 

One sample of the extracted water was taken each day for laboratory analysis. The samples 
were analyzed for different parameters as indicated in Table 2-1. Table 2-9 presents a summary 
of detected parameters. The analytical results are included in Appendix D.3. 

2.5.1.2 Horizontal Extraction Well Gravity Flow Test 

The gravity flow test at the HEW occurred between May 29 and June 3, 1994. The test was 
preceded on May 26 through May 28 by the redevelopment of the well by Eastman Cherrington 
who also conducted a sand free test and a step drawdown test following redevelopment. The 
sand free test indicated that the well had been properly developed. The step drawdown test 
resulted in the selection of a 0.7 gpm as the flow rate for the gravity test. However, as can be 
seen from Figure 2-15, which shows the sustained pumping rate during the test, the flow rate 
decreased over time and was about 0.3 gpm at the end of the test. Figure 2-16 presents a 
distance-drawdown plot which reflects the positions of the cone of depression after pumping for 
24 hours, 72 hours, and 118 hours. Piezometers AWD-ll , AWD-12 and AWD-13 which were 
installed prior to HEW and located near its axis had maximum drawdowns of 0.51, 0.94, and 
0.69 feet, respectively. The manual water level readings and the data logger readings are 
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Figure 2-10, Pumping Rate vs Time, VEW, Gravity Flow Test 
LHAAP 18&24 Phase II Pilot Tests 
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DATE OF 
SAMPLING 

05/07/94 
05/06/94 
05/09/94 
05/10/94 
05/10/94" 
05/11/94 
05/12/94 
05/13/94 
05/19/94 
OS/20/94 
OS/22/94 
05/23/94 
OS/23/94 
OS/24/94 
OS/24/94 
OS/24/94 

DATE OF 
SAMPLING 

05/07/94 
05/08/94 
05/09/94 
05/10/94 
05{10/94" 
05/11/94 
05{12/94 
05/13/94 
05/19/94 
OS/20/94 
05/22/94 
05/23/94 
05/23/94 
OS/24/94" 
OS/24/94 

DATE OF 
SAMPLING 

05/07/94 
05/08/94 
05/09/94 
05/10/94 
05{10/94" 
05/11/94 
05/12/94 
05{13/94 
05/19/94 
OS/20/94 
OS/22/94 
OS/23/94 
OS/23/94 
OS/24/94* 
OS/24/94 

VOLATILH ORGANIC COMPOUND 
METHYLENE TRICHLORO· 

TABLE 2-9 
LHAAP 18&24 BURNING GROUND 3 & UEP 

SUMMARY OF GROUNDWATER ANALYSES DURING FLOW TESTING 
DETECTED CONCENTRATIONS AT YEW, in microgram/liter 

MAY,1994 

SEMIVOLATILES 
2-METHYL- BENZOIC BIS (2-ETHYLHEXYL) DIMETHYL 

CHLORIDE ETHELYNE NAPHTHALENE 2-METHYLPHENOL ACID PHTHALATE PHTHALATE 

1020000 149 15 
2150000 8 548 30 
2340000 5 6 456 20 
4064250 235750 7 24 15 
2895600 198800 8 392 21 
3934200 127200 
2332600 109200 
2441000 105600 
1215400 
528000 53000 
1120000 72000 
977000 80000 
919000 42000 

1280000 78750" 
1100000" 
1300000 85000 

QUALITY CONTROL 

WET CHEMISTRY PARAMETER 
ALKALINITY AMMONIAASN TOTAL HARDNESS SILICA TDS TSS CHLORIDE 

155000 459 309000 51000 1310000 5000 510000 
118000 328 221000 53000 1080000 300000 
122000 312 250000 53000 1110000 290000 
139000 750 251000 50000 1330000 238000 4600 
153000 1100 352000 50000 1420000 8000 3700 

NO 
NO 
NO 

190000 
4050000 

5000 
NO 

8000 
NO 
NO 

NOTE: NO s NOT DETECTED 

TOTAL METALS TPH/OIL&GREASE 
BARIUM LEAD MERCURY TPH O&G 

ess NO 5430 
1410 NO NO 
1600 II NO NO 
1620 7 NO 5570 

NO NO 
1920 5 
1770 5 
1720 5 
1090 6 TPH = TOTAL PETROLEUM HYDROCARBON 
1630 8 0.2 O&G = OIL AND GREASE 
1260 6 NO = NOT DETECTED 
1270 
1360 
1370 
1350 

NOTE:" QUALITY CONTROL 

NAPHTHALENE 

II 

7 

NITRATE NITRITE SULFATE 

1100000 44000 
190000 3800000 
170000 210000 

600 30 NO 
600 NO NO 
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Figure 2-15, Pumping Rate vs Time, HEW, Gravity Flow Tes1 
LHAAP 18&24 Phase II Pilot Tests 
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One sample of the extracted water was taken each day for laboratory analysis. The samples 
were analyzed for different parameters as indicated in Table 2-1. Table 2-10 presents a 
summary of detected parameters. The analtytical results are included in Appendix B.3 

2.5.1.3 Interceptor Collection Trench Gravity Flow Test 

The gravity flow test at the ICT occurred between June 13 and June 20, 1994. The test was 
preceded on June 11 and 12 with the installation of pumps and site preparation. Also, a sand 
free test and a step drawdown test were conducted at sumps 1, 2, and 3 on June 12, 1994. The 
sand free tests indicated that the ICT sections had been properly developed. The step drawdown 
tests resulted in the selection of 1.5, 2, and 3 gpm as the starter flow rates for the gravity test 
at sumps 1, 2, and 3, respectively. However, as can be seen from Figure 2-17 which shows the 
sustained pumping rate during the test at sumps 2 and 3, higher flow rates were achieved at both 
of these sumps. The last measured flow rates in these sumps were 4.2 gpm and 3.75 gpm, 
respectively. In order to evaluate the effect of pumping from sump 3 in ICT -Ion the 
surrounding area including sump 2 in ICT-2 and visa versa, pumping at sump 3 started on June 
13 and ended on June 18, and pumping at sump 2 started on June 15 and ended on June 19. 
The flow rate at sump 1 decreased rapidly and could not be sustained. The pump at sump 1 was 
turned off on June 16, since little to no flow was being pumped out of it. The riser pipe for 
sump 1 was damaged during installation due to the difficulties encountered during the installation 
of ICT-2 as described in Section 2.3.3 above. 

Figure 2-18 presents a distance-drawdown plot which reflects the positions of the cone of 
depression after pumping under a constant rate of 3 gpm at sump 3 for one hour, six hours, 12 
hours, and 23 hours. This figure also shows that radius of influence (distance from the sump 
for zero drawdown) increased with time and was about 212 feet after 23 hours of pumping. 
However, the increase was minimal after 12 hours. Three time-drawdown graphs, along with 
transmisivity and storage coefficient calculations, are presented on Figures 2-19, 2-20, and 2-21 
for monitoring wells AWD-lO, AWD-16, and AWD-17, respectively. These graphs represent 
monitoring data in these wells, which are located along the north-south axis of sump 3, during 
the first day of pumping from sump 3 at a rate of 3 gpm. The calculated aquifer 
transimisivities, with an average of 507 gpd/ft, were smaller than the potential representative 
transmisivitty of 2,031 gpd/ft (see Section 2.5.1.1). This difference could be attributed to the 
fact that the theory assumes a homogeneous aquifer, which is not the case here due to the 
presence of coarse material in the trench compared to the fine natural soils at the site. Figure 
2-22 also presents a distance-drawdown plot which reflects the positions of the cone of 
depression after pumping under a constant rate of 4 gpm at sumps 2 and 3 for 24 hours, 48 
hours, and 72 hours. As can be seen from this figure, the radius of influence was about 330 feet 
after 72 hours of pumping from both sumps. The graphs on Figure 2-23 present the measured 
drawdown using a data logger and transducers at several monitoring wells located near the ICT. 
The· manual water level readings and the data logger readings are included in Appendices F.l 
and F.2, respectively. 

One sample of the extracted water was taken each day for laboratory analysis. The samples 
were analyzed for different parameters as indicated in Table 2-1. Table 2-11 presents a 
summary of detected parameters. The analytical results are included in Appendix F.3. 
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DATE OF 
SAMPLING 

OS/29/94 
05/30/94 
05/31/94 
06/01/94 
06/01/94* 
06/02/94 
06/03/94 

TABLE 2-10 

LHMP 18&24 BURNING GROUND 3 & UEP 
SUMMARY OF GROUNDWATER ANALYSES DURING FLOW TESTING 

DETECTED CONTAMINANTS AT HEW, in microgram/liter 
MAY AND JUNE, 1994 

VOLATILE ORGANIC COMPOUND TOTAL METALS 
METHYLENE- TRICHLORO- DATE OF 
CHLORIDE ETHYLENE SAMPLING BARIUM NICKEL 

28400 1600 OS/29/94 5250 68 
991000 129000 05/30/94 4780 71 
875000 119000 05/31/94 4500 70 
767000 127000 06/01/94 4510 66 
817000 120000 06/01/94* 4540 74 
748000 107000 06/02/94 4360 63 
681000 99300 06/03/94 4150 56 

fir QUALITY CONTROL 1* QUALITY CONTROL 

NOTE: SEMIVOLATILES WERE NOT DETECTED IN A SAMPLE TAKEN ON 05/31/94 

DATE OF WET CHEMISTRY 
SAMPLING ALKALINITY AMMONIAASN HARDNESS SILICA TDS TSS 

OS/29/94 6000 
05/30/94 6000 
05/31/94 180000 21800 548000 38000 1840000 22000 
06/01/94 14000 
06/01/94* 12000 
06/02/94 12000 
06/03/94 12000 

* QUALITY CONTROL 

TPH/OIL &GREASE 

TPH O&G 

ND 10900 

ND = NON DETECT 

CHLORIDE SULFATE 

1600000 19000 
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Figure 2-17, Pumping Ratevs Time, leT, Gravity Flow Tests 

LHAAP 18&24, Phase II Pilot Tests, June 1994 
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Figure 2-23, Drawdown In Monitoring Wells During Gravity Flow Test at the leT 
LHAAP 18&24, Phase II Pilot Tests, June 1994 
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DATE OF 
SAMPLING 

6/14/94 
6/15/94 
6/16/94 
6/16/94 
6/17/94 
6/18/94 
6/19/94 
6/24/94 
6/25/94 
6/26/94 
6/27/94 
6/28/94 
6/28/94 

DATE OF 
SAMPLING 

6/14/94 
6/15/94 
6/16/94 
6/16/94 
6/17/94 
6/18/94 
6/19/94 
6/24/94 
6/25/94 
6/26/94 
6/27/94 
6/28/94 
6/28/94 

NOTE: 

TABLE 2-11 
LHAAP 18 & 25 BURNING GROUND 3 & UEP 

SUMMARY OF GROUNDWATER ANALYSIS DURING FLOW TESTING 
DETECTED CONCENTRATIONS IN THE ICT SUMPS. in micrograms/liter 

June. 1994 

VOLATILE ORGANIC COMPOUNDS SEMI-VOLATILES 
SUMP 

NO. MEC 

3 1700 
1&3 1977 
2&3 3896 

2&3QC 
2&3 8785 
2&3 19452 

2 47 
2 NO 
2 11162 

2&3 13784 
2&3 21511 
2&3 22379 

2&3 QC 20675 

SUMP 
NO. ALKALINITY 

3 310000 
1&3 
2&3 

2&3QC 
2&3 
2&3 

2 
2 
2 

2&3 
2&3 
2&3 
2&3 

MEC = Methylene Chloride 
TCE = Trichloroethene 

TCE 

640 
2379 
1753 

4485 
9220 
639 
840 
6680 
7583 
12140 
11979 
10844 

NH4as N 

720 

TDS = Total Dissolved Solids 

4-Methyl-
1.2-DCA 2-BUTANONE ACETONE CF phenol PHENOL 

NO NO NO NO 640 220 
NO NO 1035 NO 
NO NO NO NO 

330 277 750 NO 
1416 NO NO NO 
NO NO 589 NO 
42 NO 708 15 

. NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

WET CHEMISTRY PARAMETERS 
HARDNESS 
asCaC03 SILICA TDS 

572000 44200 1430000 

1.2-DCA = 1.2-Dichloroethane 
4-MP = 4-Methylphenol 
TSS = Total Suspended Solids 

TSS 

ND 
NO 
NO 
ND 
ND 
ND 
NO 

28000 
36000 
46000 
32000 
32000 
32000 

OIl/GREASE CHLORIDE 

87400 300000 

CF = Chloroform 
NH4 as N = Ammonia as N 
NO = none detected 

TOTAL METALS 

ARSENIC BARIUM LEAD NICKEL 

NO 1130 10 84 
16 869 16 73 
8 1090 NO 62 
8 110 NO 63 
8 98 6 52 

NO 830 NO NO 
14 1220 NO 65 
14 1180 NO 54 
11 690 7 NO 
NO 564 6 NO 
10 557 NO NO 
12 623 7 NO 
11 626 7 467 

NITRATE NITRITE SULFATE 

10000 1000 500000 
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2.5.2 Vacuum Enhanced Liquid Extraction 

Vacuum enhanced liquid extraction (VELE) was performed on the YEW, HEW, and ICT 
following the completion of the gravity flow tests at each of the extraction systems and after the 
water levels had stabilized for two days. The VELE was conducted on each extraction system 
separately. The VELE test provided data on the potential of increasing the groundwater flow 
in the aquifer toward the extraction systems. Groundwater flow and drawdown monitoring were 
conducted during the VELE tests as discussed in Section 2.5.1 above. In addition Extracted 
vapor concentrations and obtainable vapor flow rates were collected from this test. However, 
the radius of influence of the vacuum pressures and soil permeability to air flow could not be 
calculated since no differential pressure readings were observed in the closest monitoring wells 
to any of the groundwater extractions systems. This lack of response to the vacuum pressures 
in the monitoring wells is due to the low permeability (fme) soils of the surface aquifer at the 
site. It also supports the decision made about not evaluating in situ vapor extraction as a 
potential technology for source material and soil treatment, during the planning of Phase I of the 
IRA. 

The system for the test included the extraction well(s), observation wells, piping, an air blower, 
flow meter and controllers, vacuum gauges, sampling ports, an air/water separator, and a vapor 
treatment system consisting of two 55-gallon activated carbon canisters installed in series. Four 
canisters were used and then stored at the TSSA. Figure 2-24 shows a schematic of the system 
used for the YEW which was similar to the ones used later for the HEW and ICT. 

2.5.2.1 Vertical Extraction Well VELE Test 

The VELE test at the YEW was run under three different vacuum pressures applied at the well 
head as shown on Figure 2-24. These pressures were 70, 110, and 90 inches of water. In 
addition to the' groundwater flow and drawdown monitoring discussed in Section 2.4 .1. 2 above, 
test monitoring included vapor flow rates, temperatures and pressure readings, and vapor 
sampling for every applied pressure. Figure 2-25 presents the sustainable flow rate with time 
for all three vacuum pressures. It also compares sustainable flow rates during the gravity with 
those during the VELE test. As can be seen from Figure 2-25, the flow rate during VELE was 
higher than during gravity flow testing. The difference was greater when the 70 and then the 
11 o inches of water vacuum were first applied. However, this difference decreased with time 
which may imply that in the long term VELE and gravity flow would yield similar flow rates. 
As can also be seen from Figure 2-25, higher vacuum (110 inch of water) did not result in 
either higher or stable flow rate after few hours from applying this rate of pressure. A lower 
vacuum rate, such as 90 inches of water, appeared to generate a more stable flow condition than 
the 110 inches of water. Figure 2-26 through 2-28 show plots of drawdown vs distance from 
the pumping well, and drawdown vs time at monitoring wells MW-2 and A WD-5, respectively. 
Figure 2-26 shows the positions of the cone of depression after pumping 6 hours, 12 hours, 18 
hours, and 24 hours under 70 inches of water vacuum. This figure also shows that the radius 
of influence due to the withdrawal of water from EW -1 was about 205 feet which is 165 feet less 
than the radius of influence measured during the gravity flow test at the same well and after the 
same period of pumping. However, the drawdown in adjacent wells (A WD-5, MW-2, and 
A WD-6) was about twice what it was during the gravity flow test after 24 hours of pumping. 
Therefore, the data indicates that the influence from VELE was mainly in the vicinity of the 
well, and that by having a shorter radius of influence, additional wells may be needed to capture 
the plume and create a hydraulic barrier under VELE. The manual water level readings and the 
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Figure 2-25, Pumping Rate vs. Time, Vertical Extraction Well, EW-1 
LHAAP 18&24 Phase II Pilot Tests 
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data logger readings for this test are included in Appendices G.1 and G.2, respectively. 

As during the gravity flow test, one sample of the extracted water was taken each day for 
laboratory analysis. Detected parameters are listed in Table 2-9. The analytical results for the 
groundwater samples are included in Appendix G.3. 

Air flow and vacuum rates were continuously monitored at the well head using a flow meter and 
vacuum gauges, respectively. Temperature readings were also made from sensors located at the 
well head and after each carbon canister. The data for this monitoring is included in Appendix 
G.4. A vapor/air sample was collected for laboratory analysis from three different sampling 
ports on a daily basis. The ports were located at the extraction well head and after each carbon 
unit. One background air sample was taken on May 19, 1994 at a location about 400 feet 
upwind from the well. The samples were analyzed as listed for VOCs in Table 2-1 by PDP. 
No VOCs were detected in the background sample. The only detected contaminant from the 
YEW samples was trichloroethylene in concentrations of 29 ppb and 79 ppb in samples collected 
at the well head on May 22 and May 24, respectively. The analytical reports are included in 
Appendix G.5. 

2.5.2.2 Horizontal Extraction Well VELE Test 

The VELE test at the HEW was not successful due to mechanical and electrical supply 
problems. Two attempts were made to run VELE at the HEW. The first attempt took place on 
June 9, 1994. The VELE test was started at 18:00 hours at a vacuum rate of 50 inches of 
water. However, at 19:00 the system shut down due to a generator problem and failure of the 
vacuum pump. The groundwater pumping rate during this one hour of VELE application 
decreased from about one gpm at the beginning of the test to about 0.5 gpm at the system shut 
down. The generator was fixed by an electrical contractor, and a new vacuum pump was 
installed on June 10, 1994. The second attempt at applying VELE started at 16: 15 hours on 
June 10, 1994. However, this attempt was interrupted by the failure of the second vacuum 
pump at 20:40 hours on the same date. The groundwater flow rate at the system shut down was 
about 0.5 gpm. It was difficult to pin point the reason for the failures of the vacuum pumps, 
and a decision was made by the USACE Tulsa District onsite representative and DEI to abandon 
the test at the HEW for the time being and to start the gravity flow test at the ICT. The high 
flow rates encountered during the testing of the ICT, which showed that an ICT system would 
be more effective at the site than a series of HEWs under either gravity or VELE flow 
conditions, and schedule constraints resulted in the elimination of another attempt at applying 
VELE at the HEW. 

The manual water level readings and the data logger readings for this limited test are included 
in Appendices H.1 and H.2, respectively. Due to the short periods under which this test was 
run, which I were mainly late in the day or at night, air and groundwater samples were not 
collected for laboratory testing. The equipment set up for this test was similar to the one shown 
on Figure 2-24. 

2.5.2.3 Interceptor Collection Trench VELE Test 

The VELE test at sumps 2 and 3 of the ICT occurred between June 22 and July 1, 1994. Prior 
to applying any vacuum to either sump, gravity flow pumping at the rate of 4 gpm was used to 
lower the water level in the trenches and surrounding areas for about 24 hours. This lowering 
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of the water level, mainly in the two sumps was deemed essential in order to prevent the water 
from being pulled into the VELE piping system under vacuum. 

A vacuum pressure of 50 inches of water was applied at sump 3 located in section leT -Ion 
June 23, 1994 at 16:30 in the afternoon. However, by 17:07 hours on the same day the 
groundwater pump in this sump shutoff. At that time, the vacuum was turned off, and the 
malfunctioning pump was replaced. Prior to replacing the pump, the sump was redeveloped to 
sand free conditions, since it was realized by the monitoring geologist that sand may have been 
pulled into the sump under the vacuum pressures. Groundwater pumping was restarted at sump 
3 on June 24, 1994 at 10:49 hours, and 50 inches of vacuum was reapplied at 19:00 hours on 
the same date. However, the newly installed pump also shut off three hours after reapplying 
vacuum at sump 3. This problem at sump 3 continued throughout the duration of the VELE 
test. Groundwater pumping and vacuum applications were discontinued on June 28, 1994 at 
12:00 hours. The problems at sump 3 during the VELE may be attributed to the geocomposite 
that was installed along the center line of the trench section or possibly to a crack in the sump 
HDPE casing. As discussed above in Section 2.4.3, the HOPE pipe used as the sumps riser in 
the leT section was flexible and was difficult to maintain under the slurry pressure and the sand 
backfill. The presence of the geocomposite, which acted like a conduit for vacuum pressures 
throughout the trench and possibly contributed to vacuum pressure loss, required the application 
of the maximum available vacuum pressure at the vacuum pump, about 175 inches of water, in 
order to achieve a vacuum pressure of 50 to 60 inches of water at the sump. Vacuum was 
applied at the rate of 50 inches of water to vents 9 and 10, installed at leT-I, as shown on 
Figure 2-8, along with sump 3 in order to investigate the possibility of increasing the 
groundwater flow rate toward sump 3, on June 27, 1994 at 09:25. However, up to 12:05 hours 
on the same date, the water level available water for pumping in sump 3 did not change which 
implied that the vacuum at the vents would not improve the outcome of the VELE test at sump 
3. Vacuum to vents 9 and 10 was turned off at 12:05. Following this, Vent 9 was opened to 
the atmosphere in order to investigate the potential for also improving the flow rate toward sump 
3. However, this action caused an immediate loss of vacuum in the system due to the presence 
of the geocomposite in leT -1 which acted like a conduit in the entire trench section. Vent 9 was 
immediately closed following the loss of vacuum in the system. Therefore, it was determined 
that the additional vents placed for the application of vacuum or to open to atmosphere would 
not be beneficial for trench sections similar to ICT -1. 

The test at Sump 2 located in section ICT-2 was run under three different vacuum pressures 
applied at the sum riser head from June 23 to June 29. These pressures were about 50, 75, and 
95 inches of water. No mechanical and or vacuum leakage problems were encountered during 
the application of vacuum at sump 2. Figure 2-29 presents the sustainable flow rate with time 
for all three vacuum pressures at sump 2. It also compares sustainable flow rates during the 
gravity with those during the VELE test. As can be seen from Figure 2-29, the flow rate 
following the application of a particular vacuum rate was higher than during gravity flow testing. 
However, this difference decreased with time and became negligible which may imply that in 
the long term VELE and gravity flow would yield equivalent flow rates in a similar ICT. Figure 
2-30 shows plots of drawdown vs distance in monitoring wells adjacent to the ICT sections. 
These plots, which would consist of straight lines under gravity flow testing conditions, do not 
reflect a clear trend which may be due to the turbulent conditions created by applying vacuum 
at the sumps. The manual water level readings and the data logger readings for this test are 
included in Appendices 1.1 and 1.2, respectively. 
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LHAAP 18&24, Phase II Pilot Tests, June 1994 
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As during the gravity flow test, one sample of the extracted water was taken each day for 
laboratory analysis. Detected parameters are listed in Table 2-11. The analytical results for the 
groundwater samples are included in Appendix 1.3. 

Air flow and vacuum rates were continuously monitored at the sumps head and other sampling 
ports using a flow meter and vacuum gauges, respectively. Temperature readings were also 
made from sensors located at the well head and after each carbon canister. The data for this 
monitoring is included in Appendix 1.4. A composite vapor/air sample was collected for 
laboratory analysis from different sampling ports on a daily basis. The sampling ports locations 
are shown on Figure 2-31 which shows the equipment set-up for the VELE test at the lCT. One 
background air sample was taken on June 28, 1994 at a location about 500 feet upwind from the 
lCT. The samples were analyzed as listed for VOCs in Table 2-1 by PDP. No VOCs were 
detected in the background Sample. Table 2-12 presents detected concentrations from the 
samples taken at the lCT. The analytical reports are included in Appendix 1.5. 

2.6 Task 6 - Groundwater Samplin~, .July-Au2Ust and October-November 1994 

Groundwater sampling was performed at EW-l and 48 monitoring well locations, following the 
completion of the flow tests at the YEW, HEW, and lCT in July and August 1994. It was also 
performed in October-November 1994. The objective of this sampling program was to obtain 
a "snapshot" of the existing contaminant plume condition following the implementation of the 
Phase II work, and as part of quarterly sampling program. The well locations are shown on 
Figure 2-1. The analytical testing program for groundwater samples is presented in Table 2-1. 
Groundwater sampling and testing were performed in accordance with the protocols outlined in 
the Phase 1 Chemical Data Acquisition Plan (CDAP). The analytical testing was conducted by 
PDP Analytical Services (PDP) of Spring, Texas. 

For the July-August sampling round, the groundwater plume, with methylene chloride and 
trichloroethylene as the main contaminants, was found to have decreased in area, especially 
outside the Burning Ground No. 3 fence. Field measurements taken during this round of 
groundwater sampling during this sampling round are included in Appendix J .1. Detected 
contaminant concentrations are presented in Tables 2-13 and 2-14. The analytical data is 
included in Appendix J.2, and the validated analytical data is included in Appendix J.3. 

For the October-November sampling round, the plume condition was found to be similar to what 
it was during July-August. Field measurements taken during groundwater sampling are included 
in Appendix K.l. Detected contaminant concentrations are presented in Tables 2-15 and 2-16. 
The analytical data is included in Appendix K.2, and the validated analytical data is included in 
Appendix K.3. 

2-57 
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TABLE 2-12 
LHAAP 18&24 BURNING GROUND 3 & UEP 

SUMMARY OF AIRNAPOR MONITORING DURING VECE AT ICT/m 
JUNE 1994 

Detected VOC's in ppb 

Sample 10 AIRNAPOR from ICT 
Date Sampled Acetone Methylene Chloride Trichloroethene 

6/24/94 ND ND NO 
6/25/94 ND ND ND 
6/26/94 ND ND 54 
6/27/94 118 54 259 
6/28/94 ND ND 17J 

Sam~le 10 C1 following first carbon unit 
Date Sampled Acetone Methylene Chloride Trichloroethene 

6/24/94 ND ND ND 
6/25/94 NO ND ND 
6/26/94 ND ND ND 
6/27/94 ND NO NO 
6/28/94 ND NO 21J 

Sample 10 V1 following second carbon unit 
Date Sampled Acetone Methylene Chloride Trichloroethene 

6/24/94 NO NO NO 
6/25/94 NO NO NO 
6/26/94 ND ND ND 
6/27/94 ND ND ND 
6/28/94 ND ND ND 

Sample 10 BG Background Air 
Date Sampled Acetone Methylene Chloride Trichloroethene 

6/28/94 NO NO NO 

BG Background NO None Detected 
J Compound Detected Below Method Detection Limits 

COMMENTS 

Sump 2 &3 
Sump2 
Sump 2 & 3 
Sump 2 &3 
Sump 2 

COMMENTS 

COMMENTS 

COMMENTS 
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WELL No. 

126 
MW22 
MW15 
MW2 
EW1 
MW1 
MW4 
MW5 
MW6 
MW21 
101 
109 
125 
123 
AWD2 
AWD3 
MW23 
C4A 
C4 
C5 
C6 
C7 
C9 
C10 
C3 
C8 
102 
MW7 
MW8 
129 
MW9 
AWD1 
120 
MW14 
MW12 
130 
MW18 
MW17 
MW13 
C2 
MW10 
MW16 
MW11 
124 
AWD4 
MW19 
MW20 
C1 
MW3 

NOTE: 

MEC TCE 1,1 DCA 

1936 1490 NO 
20 NO NO 

26720000 284900 NO 
26667 5467 NO 
458250 49950 NO 

12 907 11 
6 71 NO 

23 45 NO 
739600 10500 NO 

NO NO NO 
NO 333 4 
NO 6 NO 

20 14 NO 
19953 9693 NO 
105 1356 NO 
71 654 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 4 NO 
NO NO NO 

NO NO NO 
NO 20046 NO 
NO 7148 NO 
NO 2015 NO 
NO 2543 NO 

54650 87600 43 
190279 25642 NO 
1224 6575 18 
299 2935 14 

NO NO NO 
NO 31 NO 
NO NO NO 
NO NO NO 
NO 4 NO 
NO NO NO 
NO 165 NO 
NO NO NO 
NO 13 NO 

249 118 NO 
NO 788 9 

MEC = Methylene Chloride 
TCE = Trichloroethene 
1,1-0CA= 1,1-0ichloroethane 
1,1-0CE= 1,1-0ichloroethene 

1,1 OCE 1,2 DCA VC 

8 NO 66 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO 141 
NO NO 13 
NO NO 8 
NO NO NO 
NO NO NO 
NO NO 22 
NO NO NO 
NO NO NO 
NO 726 NO 
NO NO NO 
NO 37 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
865 NO 640 
NO NO NO 
58 NO NO 
20 NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 9 NO 
NO NO NO 
NO NO NO 

NO NO NO 
7 NO 41 

1 ,2-0CA = 1,2-0ichloroethane 
VC = Vinyk:hloride 
CF = Chloroform 
PCE = Tetrachlaoethene 

TABLE 2-13 
LHAAP 18&24 BURNING GROUND 3 & UEP 

SUMMARY 0 F GROUNDWATER MONITORING, July 1994 
DETECTED voes in microgram/liter 

VOLATILE ORGANIC COMPOUNDS 
ACElONE CF PCE 1,2-0CE 

NO 6 NO NO 
NO NO NO NO 
NO NO NO NO 

10440 NO NO NO 
NO NO NO NO 
NO 5 NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO 14 NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO 14 46 127 
NO NO NO NO 
NO NO NO 7 
9 NO NO NO 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

1,2-0CE = Total-1,2-0ichloroethene 
EBZ = Ethylbenzene 
CTC = Carbon Tetrachlaide 
1,1,1 TCA= 1,1,1 Trichloroethane 

EBZ STYRENE 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
23 5 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

1662 295 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 

NO = Non-Detect 

TOLUENE BENZENE XYLENES CTC 1,1,1 TCA 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NQ NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NI:' NO NO 
16 NO NO NO NO 
NO NO NO 26 NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
49 12 49 NO 356 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
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Well No. Antimony Arsenic 

126 
MW22 NO NO 
MW15 NO NO 
MW2 NO NO 
EW1 NO NO 
MW1 NO NO 
MW4 NO NO 
MW5 NO NO 
MW6 NO 0.006 
MW21 NO NO 
101 NO NO 
109 NO NO 
125 NO NO 
123 NO NO 
AWD2 NO NO 
AW03 NO NO 
MW23 NO NO 
C4A NO NO 
C4 NO NO 
C5 NO NO 
C6 NO NO 
C7 NO NO 
C9 NO NO 
C10 NO NO 
C3 NO NO 
C8 
102 NO NO 
MW7 NO NO 
MW8 NO NO 
129 NO NO 
MW9 NO NO 
AW01 NO 0.016 
120 NO NO 
MW14 NO NO 
MW12 NO NO 
130 
MW18 NO NO 
MW17 NO NO 
MW13 NO NO 
C2 NO NO 
MW10 NO NO 
MW16 NO NO 
MW11 NO NO 
124 NO 0.008 
AW04 NO NO 
MW19 
MW20 
C1 NO NO 
MW3 NO NO 

Note: NO = Non-Oetect 

TABLE 2-14 
LHAAP 18&24, BURNING GROUNO 3 & UEP 

SUMMARY OF GROUNOWATER MONITORING, July 1994 
METALS, mg/l 

METAL COMPOUNO 
Barium Cadmium Chromium Lead Mercury Nickel 

1.£'6 NO 0.03 NO NO 0.065 
0.245 NO NO NO NO NO 
3.84 NO NO NO NO NO 

0.277 NO 0.012 NO NO NO 
4.55 NO NO NO NO NO 

0.158 NO NO NO NO NO 
1.27 NO NO NO NO 0.044 

0.918 NO NO NO NO NO 
5.25 NO 0.026 NO NO 0.08 
NO NO NO NO NO NO 

0.878 NO NO NO NO NO 
0.094 NO NO NO NO NO 
0.174 NO NO NO NO NO 
0.169 NO 0.018 NO NO NO 
0.15 NO 0.185 NO NO 0.083 
1.96 NO 0.042 NO NO 0.2 

0.135 NO NO NO NO NO 
0.176 NO NO 0.005 NO NO 
0.074 NO NO 0.006 NO NO 
1.11 NO NO NO NO NO 

0.177 NO NO NO NO NO 
0.28 NO NO NO NO NO 
0.481 NO NO NO NO NO 
0.906 NO NO NO NO NO 

0.066 NO NO NO NO NO 
0.122 NO NO NO NO 0.072 
0.242 NO NO NO NO NO 
0.125 NO NO NO NO NO 
0.046 NO 0.01 NO NO NO 
0.977 NO NO NO NO NO 
0.178 NO NO NO NO NO 
1.17 NO NO NO NO NO 

0.236 NO NO NO NO 0.057 

0.253 NO NO NO NO NO 
0.334 NO 0.08 NO NO 0.11 
0.447 NO NO NO NO NO 
0.379 NO NO NO NO NO 
0.629 NO NO NO NO NO 
0.258 NO NO NO NO NO 
0.076 NO NO NO NO NO 
0.059 NO NO NO NO NO 
0.692 NO 0.093 NO NO NO 

,. 

0.544 NO NO NO NO NO 
1.68 NO NO NO NO NO 

Selenium Silver Thallium 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 0.012 NO 
NO 0.016 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 0.01 NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

0.01 NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
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WELL No. 

126 
MW22 
MW15 
MW2 
EW1 
MW1 
MW4 
MW5 
MW6 
MW21 
101 
109 
125 
123 
AWD2 
AWD3 
MW23 
C4A 
C4 
C5 
C6 
C7 
C9 
C10 
C3 
C8 
102 
MW7 
MW8 
129 
MW9 
AWD1 
120 
MW14 
MW12 
130 
MW18 
MW17 
MW13 
C2 
MW10 
MW16 
MW11 
124 
AWD4 
MW19 
MW20 
C1 
MW3 

NOTE: 

MEC TCE 1,1-0CA 

NO NO 
NO 1200 
120 NO 

6848000 368800 
5497500 193300 
362100 21414 

NO 845 
NO 92 
NO 31 

615450 NO 
NO NO 
NO 380 
NO NO 
NO NO 

3665 6510 
689 264 
NO 753 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
17 16250 
NO 7663 
NO 2030 
NO 4621 

1621J 78500 
171480 33060 

NO 1028 
NO 2520 
NO NO 
NO NO 
NO 31 
31 NO 
NO NO 
NO NO 
NO NO 
NO 125 
NO NO 
NO 8 
NO NO 
NO NO 
NO NO 
NO 870 

MEC = Methylene Chloride 
TCE = Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
58J 
60 
5 
9 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1, 1-0CA = 1,1-0ichloroethane 
1,1-0CE= 1.1-0ichloroethene 

TABLE 2-15 
LHAAP 18&24 BURNING GROUND 3 & UEP 

SUMMARYOF GROUNDWATER MONITORING, November 1994 
DETECTED VOCs in microgram/liter 

VOLATILE ORGANIC COMPOUND 
1,1-0CE 1,2-0CA VC ACETONE CF PCE 1,2-0CE EBZ STYRENE 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO 119 
NO NO 13 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 460 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
56 121 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 14J 363J 

241J 38J NO 
15 NO NO 
11 NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

1 ,2-0CA = 1,2-0ichloroethane 
VC = Vinylchloride 
CF = Chloroform 
PCE = Telrachlaoethene 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO 134 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO 70 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
548 NO NO NO 
NO NO NO 23 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO 74 NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO 14J e3J 42000 
NO 73J NO 503J 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO 53 

1,2-0CE = Total-1,2-0ichloroethene 
EBZ = Ethylbenzene 
CTC = Carbon Telrachlaide 
1,1,1 TCA= 1,1,1 Trichloroethane 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

1761J 276J 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO = Non-Oetect 

TOLUENE BENZENE XYLENES CTC 1,1,1 TCA 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO 45 NO 84 NO 
NO NO NO NO NO 
58J 13J 1nJ NO 448J 
44J 8J NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
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Well No. 

126 
MW22 
MW15 
MW2 
EW1 
MW1 
MW4 
MW5 
MW6 
MW21 
101 
109 
125 
123 
AWD2 
AWD3 
MW23 
C4A 
C4 
C5 
C6 
C7 
C9 
C10 
C3 
C8 
102 
MW7 
MW8 
129 
MW9 
AWD1 
120 
MW14 
MW12 
130 
MW18 
MW17 
MW13 
C2 
MW10 
MW16 
MW11 
124 
AWD4 
MW19 
MW20 
C1 
MW3 

TABLE 2-16 
LHMP 18&24 BURNING GROUND 3 & UEP 

SUMMARY OF GROUNDWATER MONITORING, November 1994 
DETECTED CONCENTRATIONS OF METALS in milligrams/liter 

Arsenic Barium Chromium Lead Nickel 

ND 5.57 ND ND ND 
ND 2.07 0.048 ND 0.057 

0.006 0.226 ND ND ND 
ND 3.62 ND ND ND 
ND 0.248 0.006 ND ND 
ND 4.04 ND ND ND 
ND 0.172 ND ND ND 
ND 1.29 ND ND ND 

0.013 0.813 ND ND ND 
ND 5.71 ND ND ND 
ND 0.293 ND ND ND 
ND 1.12 ND ND ND 
ND 0.17 ND ND ND 
ND 0.152 ND ND ND 
ND 0.14 0.022 ND ND 
ND 0.063 0.021 ND ND 
ND 2.02 0.026 ND 0.11 
ND 0.162 0.01 ND ND 
ND 0.159 . ND ND ND 
ND 0.084 ND ND ND 
ND 1.12 ND ND ND 
ND 0.111 ND ND ND 
ND 0.27 ND ND ND 
ND 0.496 ND ND ND 
ND 0.857 ND ND ND 
ND 4.63 ND ND ND 
ND 0.072 ND ND ND 
ND 0.126 ND ND 0.11 
ND 0.257 ND ND ND 
ND 0.12 ND ND ND 
ND 0.054 ND ND ND 

0.014 0.898 0.048 ND 0.057 
ND 0.182 0.048 ND 0.063 
ND 0.811 0.014 ND 0.042 
ND 0.233 0.048 ND 0.07 
ND 0.217 ND ND ND 
ND 0.245 ND ND ND 
ND 0.336 ND ND 0.084 
ND 0.402 0.026 ND 0.043 
ND 0.381 ND ND ND 
ND 0.586 ND ND ND 
ND 0.333 ND ND ND 
ND 0.066 ND ND ND 

0.003 0.063 ND ND ND 
ND 0.6 0.054 ND 0.11 
ND 0.066 NO ND ND 
ND 0.29 0.024 0.01 ND 
ND 0.493, ND ND NO 
ND 1.55 ND ND ND 

Note: ND = Non-Detect 

Selenuim 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.046 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.007 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

0.0076J 
NO 
ND 
ND 
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3.0 CONCLUSION AND RECOMMENDATIONS 

The objective of the Phase II work was met by the implementation of the different tasks 
described above. This work has resulted in the following: 

• Three updates to the plume condition in the shallow groundwater aquifer were 
developed; 

• The ICT sections produced the highest groundwater pumping rates under both gravity 
flow and VELE, followed by the YEW and then the HEW. There was little difference 
as far as pumping rates between sections ICT-1 and ICT-2. However, section ICT-1 was 
half as long as and shallower than section ICT-2. ICT-2 was backfilled with sand, while 
section ICT -1 had a geocomposite drainage layer installed along its center line and 
throughout its depth along with a sand backfill on both sides of the geocomposite. The 
construction of section ICT-1 was more complicated than section ICT-2 due to the 
installation of the geocomposite drainage layer and the very shallow depth of the water 
table which caused trench stability problems. Some difficulties were also encountered 
during the construction of section ICT-2 due to the flowing of the sand backfill toward 
the section under excavation. 

The use of ICT sections during Phase III of the IRA is recommended. However, the 
difficulties encountered during the installation of the pilot ICT sections and the limited 
depth to which an ICT can be extended must be taken into account during the planning 
of the Phase III work. Difficulties such as the use of sand as backfill material, the 
geocomposite drainage layer, and the flexible piping should be considered. In addition, 
the requirement of building platforms in areas of near surface groundwater in order to 
maintain trench stability and its potential cost impact should also be evaluated. 

The option of using pea gravel to backfill the ICT sections with a geotextile fabric layer 
placed along the walls and bottom of the trench should be considered as an alternative 
to backfilling the trench sections with sand and/or sand and geocomposite. In addition, 
the construction of trench sections by building .short (100 to 200 feet) segments in order 
to maintain trench stability should also be considered. This action is recommended 
especially if a geocomposite drainage layer is to be used similar to section ICT-I. 

The use of stainless steel screen and pipe sections to build the ICT sumps is 
recommended instead of the HDPE material used during this pilot work. The steel 
material will be easier to handle during installation and would not get damaged as the 
HDPE material did during the Phase II work. 

• The YEW produced low flow rates under gravity flow conditions. A slightly deeper 
well may have produced better flow rates. The use of YEW wells during Phase III 
should be considered, especially in locations where it would be difficult and may be 
impossible to install an ICT section. However, prior to installing any VEW, it is 
recommended that an exploratory boring be drilled at the desired location and soil 
samples be taken for grain size analysis in order to size the well screen and diameter as 
efficiently as possible. This exploratory work should result in the installation of more 
efficient vertical extraction wells. 

3-1 
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• The HEW produced a relatively low flow rate and difficulties were encountered during 
its installation. These conditions could be attributed to the shallow depth at which it was 
installed. The HEW may be pumped during the Phase III work to assist in lowering the 
water table in the vicinity of the ACD where source materials will be excavated and 
treated. The use of the HEW, as part of the network of pumping trenches and wells, 
may be considered based on its production rate while being used to lower the water table 
during excavation in its vicinity. Additional HEWs are not recommended for the IRA. 

• Slightly higher flow rates were measured during the VELE test than during the gravity 
test at the VEW. However, these rates appeared to decrease with time and the effect of 
the vacuum pressures appeared to have centered in th~ immediate area surrounding the 
well. At the ICT, there was little difference between the flow rates obtained during the 
VELE and gravity tests. The application of VELE at the HEW was not successful due 
to mechanical problems. However, the flow rate during the short period at which VELE 
was used at the HEW appeared to have been very close to the rates obtained during the 
gravity flow test. 

The VELE is not recommended for application at ICT sections during Phase III of the 
IRA due to the little difference in the measured flow rates during the gravity and VELE 
tests and difficulties encountered during this pilot work, including the complications at 
section ICT -1 where the geocomposite acted as a big conduit that required very high 
rates of vacuum in order to maintain a reasonable vacuum rate at sump 3. 

The use of VELE at vertical extraction wells during Phase III may be considered. 
However, due to the potential spreading of the vertical extraction wells, maintenance of 
a VELE system will be challenging and may be cost prohibitive. In addition, its difficult 
to predict the amount of contaminants that will be pulled from the ground and emitted 
into the atmosphere, especially in highly contaminated areas. Such emissions may not 
be desired and may complicate the implementation of the Phase III work under the Texas 
Air Control Board Standard Exemptions listed in 30 Texas Administrative Code (T AC) 
116. 
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tj!umii_Y AHffiD FEE EVALUATION coKiitACiOR; IXM ENVIRONMENTAL, INC. DELIVERY order no.: °02

^T^T, interim Remedial Action, Phase III - [JIAAP, Texas RAm.c PER100: AUGUST 1995

RATING (Weighted

ELEMENT Percentage)

1. WORK PERFORMANCE (2SX)

2. QUALITY CONTROL (20X)

3. BUSINESS MANAGEMENT (ZOX)

t. TECHNICAL HAHAGEHEHT (20X)

5. SAFETY (ISM

PERCENTAGE RANGE OF AWARD FEE BASED OH SCORE:

OUTSTANDING

TOO

100

98

90

100

100

IOCS:

EXCELLENT

99-90

97* ■ 67*

CCCO

B9-80

631: - 331

ABOVE

SATISFACTORY

79-71

30* ■ 3*

SATlSrACTQRT

OR BELOW |

™~° ,. „ ff

NOTES:

Work is approximately 80% complete for the construction of the Soil Handling Dewatering Pad
l C Di d l t ioncr

g g

ere Decontamination Pad. l-.'orK tor tne lul soil borings is approximately bb% complete
nf thp TH

nn nnnti'nninn tn f1p

np .

f 1 l TVT fr TTTRi
in thp Hnii^^nn (Iffi pp of ?.!

nr. nprtovmiria.. techni.ca3 rrorosa] or the Qronn^
Treatment Plant.

REf^RKS

The v.ork performance on jobsite continues to be exceptional in all aspects. Work being per
f i i iformed is nf the ^t qn^i ity an' i'r

Quality Control for all work being performed continues to be a high Driority of Mr. Chris
and Mr. Anine Ron Onk. These individuals have, p thqviduals have.

hi'nh quality jnh and fnnipT. pfprl in thp 1-i'tip

3. The Business Management appears to be of concern regarding cost incurred by Government due to
" 1 -- ^ f —.^ , I F— I-'L. ,- ■■■ .^'.. » I I- ■ _l ■ H g- ■ *-. : -^ — — _-i . . .design cost tor the Ljcrrjonnoi '-;t::;] ; ov,\ Inc. apparently do hot appear to keep trie"

personnel.

of rind hp dope; nnt "rontml" o\/pr1

nv-in^crpmpnt h\/ T>>w 1 pnt. Kptrni

-for the >ind Ami -ind -IT ntiup to hi:

5. Mr. Chris Fisher. Site Health and Safety Officer for Cow Environmental, Inc. Performs his
duties m an exceptional manner. Kr. i'lsher has an nx^nl..l.p.nt knovJledre of T>!-365-l-l as welT

• f, OSHA Rp.ctt11 h11onr and takpR Rtfins tn rnniipylv enforv^ thpe;R rgguiationq at

Rater's Signature

Concur

Fisher.is always.refldy to accept any requests byJSprps of Eneineirs to insure complete safety
conditions prevail on the^iobsite all/tijhe.

nebao^h, &cV
Date: 21 SEPTEMBER 1995

Do Not Concur,

Explanation

James H. Carter

Area Engineer
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TRC MEETING 
6-04-96 

Ira Nathan 
David Tolbert 
Darrell Chinn 
Jeff Armstrong 
Oscar Linebaugh 
Frank J. Meleton 
Tom Walker 
Mary Barrett 
Rick Michaels 
Sherry McAdoo 

ATTENDEES 

James McPherson 
Bud Jones 
Ken Kebbell 
Amine Bou Onk 
Glen Tumey 
Bob Speight 
Janna Polk 
Chris Villarreal 
Ann Montgomery 

The meeting was called to order by David Tolbert. David welcomed everyone to the 
quarterly TRC meeting. 

James McPherson noted that there were new people in attendance and everyone 
introduced themselves. 

The basic format was followed by going through the Project Status Report, which was 
distributed to everyone in attendance. The sites were grouped according to number and 
locations on the map were pOinted out to those present. 

017854 

It was agreed that draft final reports were to be sent to Wilma Subra and Mary Barrett. The 
SCAPS System was explained to the group. 

The need for more monitoring wells was questioned. It was explained that the most 
important thing is corrective action. Trenches have been dug around Burning Ground #3. Our 
commitment is to do everything possible to stop contaminant flow to Harrison Bayou. Have to 
look at it from the taxpayers standpOint to monitor tax dollars and also stop the problem. Will put 
in necessary piezometer, additional monitoring wells and then see if that is the right fix. Our 
commitment to the public is to find the fix and whatever it takes we will do. Finished modeling, 
ready to start looking at where the four clusters will be. 

Interim action not stopping studies. Emergency action deSigned to prevent plume from 
moving in. 

Local contracting is slowing us down somewhat-may be delayed a week or two. Access 
road will be built first. Extraction wells will be started in July. Additional extraction wells will be 
put in by the end of September-completed. In order to get the work done, installation has to 
have approval from State and EPA. This takes a long time. We are in a good position here 
because this is a Superfund site. 

It was mentioned that we had inherited bad data, but everyone was assured that we will not 
model based on bad data. From the data available, followed Phase I. Phase II designed based 
on result of Phase 1. Any concerns should be presented as detailed as possible and go forward 
from there. Technology has changed drastically in the past six years. If anyone wants to add 
something we will be glad for you to say so now. 

1 
/ 
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It was noted that no interest was shown in setting up a RAB. If you have something to say 
perhaps it could be put in writing so it could be documented as submitted. 

We have started digging trenches, etc. and we want to make everyone aware of what is 
going on. It was noted that there is no indication of contamination off this plant. 

The next meeting was scheduled for September 10. 

Meeting adjourned. 

2 
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HOHTHLY AWARD FEE EVALUAT10H CONTRftCTOK: T>1W "'"nc

project description: Burning Ground It 3 - Longhorn Army Ammo. Plant

Karnack. 'I'

.DELIVERY ORDER NO.: QU?
i

RATING PERIOO: DECEMBER 1 9<

RATING (Weighted

ELEMENT Percentage)

i. WORK PERFORMAHCE (25K5

2. QUALITY CONTROL (20%)

3. BUSINESS MANAGEMENT (20%)

4. TECHNICAL MANAGEMENT (20%)

5. SAFETY (15X)

PERCENTAGE RANGE OF AWARD FEE BASED ON SCORE:

OUTSTANDING

100

ion

inn

inn

1 nn

100%

EXCELLENT

99-90

97X - 67X

GOOD

E9-30

(3X - 33X

ABOVE

SATISFACTORY

79-71

30% - ZX

SATISFACTORY '

OR BELOU

70-0

ox ;

DOW ENVIRONMENTAL, INC. personnel did an excellent job in preparing the jobsite for

the recent RIBBON CUTTING CEREMONY, notes:

Thp T.mHr nnmpiai-ar] nr tm'g ita~] i ynry-Qpffop fop fh^-rating period includes the cottidI

of frce-ao protection (inaulation and-heat trace) of the G*JTP, removal of one metal
■■building at Louisiana Army itfnmunition-Plant-<ind re-assembly at—the Fioject site of

Lonnporn /'irmy /\mmunition Plant, and the treatment by i-MT!-1 ot approximately bU,UIJU~

nf contr-irninatPfl w,-j1-pr. 'flip fin^i rpqnlntinn w^g rr,mp1p1-pH fr>r> thp Ai-p

final comments have been submitted to Corps of Engineers by Ecw Environmental, Inc.

REMARKS

1. Dow Environmental, Inc. continues to perform all work in an outstanding manner. The

i of hi in I dings H^i.q been timely find of the highest gualrt-y. The freeze
hfpn ^rrnmnt i

y

in ^ timply

g

Rnri in ^i wry ontstandi HP fashion.

The exceptional quality of all work accomplished is certainly noteworthy and has

.received very hi^h praise and comments from the Usin^ Agency, representatives ot

Hi ~c? raTtri tha

Uow Environmental, Inc; has made definite efforts to bring the Business Management portion

of the contract up to standards and it is the opinion of (torps ot lingmeers representativesp

this Mill hp ri \jpta? ^nnn .

The Technical Management by Dow Environment.nl, Inr.'s Pmiect Manager and personnel of

A'l°+l'n;
iT

y

nffnVp proton -t-n ho ypr-y

g

1-n f'n-npq

"

; p y p g

installation.—The teohnioaJ■ a6sistanoQ-pe^apding--l:he "yallow" w^tan, toxicity tests, air.

i il t
5.

monitoring, and soil treatment.

CnntT-^ctrvP mntimiP 1r> haire pvcplipnt c;3 A yofpnt i nsTipr-tinn by the

regarding Safety. No safety violations have been noted during this rating period.

(SEE ATTACHED SHEETS)^ £ //

Rater's Signature:.
Oscar Linebaugh, Jr.

Date: 2 JANUARY 3,997

Concur

Do Not Concur.

Explanation

Beene, II

Area Engineer

Eastern Area Office
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'lonthl)' Manager'., Meeting 
Longhorn Army Ammunition I'lant, 

,January 14,1997 

d18432 

Offices ofT~RCC·· AUStill, IX 

1. The following is a list of participants: 

Ira Nathan - LHAAP 
ChnsVillalTcal - EPA 
Jonna Polk - Tulsa Distnct, CSACE 
Oscar Linebaugh - tJSACE, EAO 
Chff Murray - Tulsa District, USACE 
Glen Tumey· OHM 
Bob Norris· Eckenfelder 
Bob Vandegriff - Tulsa District, USACE 

David Tolbert - LHAAP 
Diane Poteet - TNRCC 
Frank Melcton - USACE, EAO 
Dave Bockelm:.nn - Sverdrup 
Amine BOll Onk - Dow 
Jim Bob Owens - Radian 
Laura Mahoney - Eckenfelder 

2. 'Ine following is a list of topics discussed (in order of discussion): 

Opening Remarks and Review and Transmittal of Meeting Minutes: On behalf of LHAAP, Ira Nathan 
and David Tolbert welcomed all attendees to the Monthly Manager's Meeting held at the TNRCC offices 
in Austin, TX. The December 1996 meeting tc1inutes were reviewed and accepted without re.visio71 or 
comment. 

Sumps Testing and Removal: Glen Tumey of OHM reported on the progress of the sumps testing and 
removal. A summary report was provided. Concrete sampling has been completed. Of the 80 concret.e 
sumps, 29 have been removed and demolished. As approved by TNRCC concrete from sumps was placed 
on Landfill 16. Two sumps were metal, and were sampled with wipe samples. After receipt of wipe sample 
results, the sumps were sent to a recovery facility. Based on the total sump sampling results, surrounding 
soils at 25 of the sump locations will be sampled. The final report is scheduled for submission the first week 
oflVlarch 1997. 

Landfill-10 GroUJldwater Biotoxiclty Test: Complete biotoxicity test reports from both Espey Houston 
and Radian (Louisiana) labs were submitted to and reviewed by TNRCC. TNRCC stated that they will allow 
treatment and d:ischarge of the Site 16 water (premixed at a 15: 1 ratio of burning ground or potable water 
to Site 16 water) at the Burning Ground Treatment Plant. TNRCC will require toxicity testing again when 
discharge of the treated water begins, and again at a later date prior to treatment of the Burning Ground 
water. TNRCC will send a letter detaihngthe directions. 

Scope of Work for Site 16 Remedial Investigation: The Scope of Work (SOW) for the Site 16 Remedial 
Investigation was reviewed bydle LHAAP team. It was noted that surface water samples collected from 
Hrurison Bayou should be included in the Risk Assessment evaluation, and that win be added to the SOW. 
It was also noted that se:mivolatile analysis for grol..!ndwater should be dele~ed from Section 3.4.12. This 
parameter will be deleted. 

LHAAP Manager's Meeting 
January 1997 Meeting Minutes 1 
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d18433 

Site 16 RI Schedule: The schedule for the Site 16 RI was re\'lewed anu dlSCllSSCtJ. AEe''s comment 
rcgardll1g a Risk Assessment Scopmg meeting was dlscus~cd, and t1C team agn:cd to hold that meetmg m 
conjuIlctlOn with the May 11)97 Monthly Manager's Mcctmg at the OfflC~'S oi EPA in Dallas, TX. 

Safety Award Presentation to Dow Environmental: A Safety Award Jor three years 01 work without a lost 
tIme accident was presented by Tulsa District Safety Officer Bob VandegrifT to Amme BOll Onk, Project 
Manager, Dow Environmental. Dow was praised for the safe and excellent work which they have done' at 
the Burning Ground in the last three years. Mr. Vandebrriff also extended praise from e:OL Sanford, 
Commander, Tulsa District, USACE, to Mr. Oscar Linebaugh, Eastern Area Office, Fort Worth District, for 
hIS management of Dow's contract and daily field work over the past three year.'>. 

Burning Ground No.3 Low Temperature Thermal Desorber (LTTD) Proof of Performance (POP) 
Test: The POP TestiS scheduled for 10 February. Eastem Area Offke will prepare a letter to send through 
LHAAP to TNRCC to provide 14 day notice prior to running the POP test. 

Regarding the Catalytic Oxidizer for the LTfD, the configuration will be different than previously shown 
in the 1995 Work Plan due to improvements in technology since 6at time. The configuration will now 
consist of two LTfD units with two catalytic oxidizers with one combined stack for the oxidizers. Dow will 
run 10 Ilr. treatment days until approval by EPA and 1NRCC, then will begin running the L TIDs 24 hr. per 
day. 

Burning Ground No.3 Gronndwater Treatment Plant: An on-site lab will not be used for analysis of 
water and soil samples, rather, a Radian chemist. will be dedicated in Austin, IX specifically to support 
sample analysis needs for the Burning Ground. Turnaround times will remain as previously committed. 

All present at the meeting, as listed above, agreed that the POP test for the grOlmdwater treatment plant 
should be deferred until the extraction system for the Burning Ground is in place and running, so that water 
running through the plant will have similar concentrations of VOCs to water which will be processed 
tlrroughout the operation of the plant. All present also agreed that the IDW water collected during the Pilot 
Study in May 1994, as well as the IDW water stored in drums at Site 16, could be processed through the 
plant prior to the POP test. 
1NRCC and EPA will provide direction as to whether the Site 16 water can also be treated prior to the POP 
test. 

Monthly Meeting Schedule: The next monthly managers meeting will be held on 11 February at LHAAP 
at 8:00 a.m. (at the time these minutes were prepared, the meeting schedule had been adjusted to 9:30 a.m.). 

LHA.t.n Manager's Meeting 
January 1997 Meeting Minutes 2 
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Y AWRD FEE EVALUATION CONTRACTOR: RADIAN INTERNATIONAL, LLC DELIVERY ORDER m.: QQ~

PROJECT OFi'R'iPTlQH: Burning Ground ft 3 - Lontshorn Army Ammo. Plant rating period: MARCH 199 7 /, &

V

R A T 1 S1 G (Weighted

ELEMENT Percentage)

1. WORK PERFORMANCE (25X)

2. QUALITY CONTROL {2CS)

3. BUSINESS MANAGEMENT (2CX)

4. TECHNICAL MANAGEMENT (20%)

5. SAFETY C15X)

PERCENTAGE RANGE OF AUARD FEE BASED ON SCORE:

OUTSTANDING

100

100

100X

EXCELLENT

99-90

95

95

97X - 67X

GOOD

89-80

80 •?

ro y

63X - 33X

ABOVE

SATISFACTORY

79-71

30X - 3X

EATJ-SFACT^R-iS7-

OR, BELOW' '
70-0

OX

NOTES:

Work completed this period includes excavacion of source materials from Burning Cround # 3,

treatment of contaminated soils thru the tliermai de.sorber units, liaulinq and placing che

ar T.anHfnii fl 12.

REMARKS

Problems evident due to the small amount of soil bein^ treated by the thermal desorber units

Quality Control continues to be excellent. All daily reports are properly completed,

l, and i-pfpivctl nn time.

Business Management still needs improvements. Cost and schedule reports do not appear to

v - forecast and report nroeress. proposed progress and potential cost overruns.

Technical Managerment regarding the handling of contaminated soil appears short.

5i Safety continues to be outstanding. No safety violations have been noted. Safetv

appears to be a top priority bv all employees of the Kadlan InLernaLlonal, LLG u

Rater's

Concur

Do Not Concur,

Exolanation

Date: 10 APRIL 1997

Dudley C. Beene, II

Assistant Area Engineer

Eastern Area Office
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TRC Meeting 
11 March 1997 

The following people were in attendance at the March meeting: 

David Tolbert, LHAAP 
Cyril Onewokae, HO, 10C, AMSIO-EOE 
Amine BouOnk, Radian Int'l. 
Wilma Subra, Uncertain Audubon 
Ann Montgomery, LHAAP, OHM 
Lynn Muckelrath, LHAAP 
Glen Turney, OHM 
Jonna Polk, COE, Tulsa 
Frank & Frances Gadman, Self 
Oscar Linebaugh, COE 
H. L. "Bud" Jones, TNRCC 

Ira Nathan, LHAAP 
Jeff Armstrong, USAEC 
Vic Heister, COE, Tulsa 
Chris Villarreal, EPA 
Diane Poteet, EPA 
Bill Corrigan, Radian Int'l. 
Dave Bockelman, Sverdrup 
Yolane Hartsfield, COE, Tulsa 
Frank Meleton, COE 
Dudley Beene. COE 

dlS551 

Opening Remarks: Ira Nathan opened the meeting in the absence of James McPherson. He 
welcomed everyone to the meeting and extended a special welcome to Jeff Armstrong. He also 
personally welcomed Jonna Polk, who will be leaving shortly. 

Everyone received a copy of the February minutes. 

Landfill 16 water color issue was discussed. Jeff Armstrong wanted to know where we are on 
that now. The Landfill water has a trace amount of explosives. Diane is now working to get 
standards. 

TNRCC will have Risk Reduction Standards December 98. Review completed. 

Proof Of Performance (POP) test results. In mid-February did testing over three days. TNRCC 
and EPA were here for the tests; tests went very well. On February 15 EPA set interim limits to 
work under. Now running under conditions EPA set. We will be taking soil to Site 12 today and 
will run on a 24 hour schedule. EPA set limit of 10 cu. yds. per hour. We are at about 8-1/2 to 9 
now, close to the limit. We will have final report in two months. We have some emissions data 
we will provide to EPA today. Getting between 2 to 5-1/2Ibs. per day. The emission rate is very 
low. 

We had good source material, especially on Saturday. Emissions are quite low. Oxidizers quite 
low. Will segregate material starting next week. 

Site 16 Accelerated RifFS: Last week finished surface resistivity on Site 16. Preliminary data 
has not been processed yet. Results will be useful but data not processed. Will be finished late 
this week or early next week. The initial system looks good. 

We may propose some changes in how to figure extraction system or how we place monitoring 
wells. Looked at four options of transporting water to burning ground. Piping will be the best 
way; cheapest and fastest. 

Accelerated RI: Slight delay in cost estimates and funding. Could effect our schedule. 
Sverdrup plans to be here in April. 
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TRC Meeting 
11 March 1997 

OHM will have decon pad ready . We will get updated schedule. April 23 
date can slide. If we decide to change position of extraction wells we could be in the field by 
April 1. 

Need to call Diane Poteet when we get workplan for Sverdrup to expedite things. 

SUMPS: OHM has basically completed sumps. They are in process of final walk through with 
Frank Meleton. Started on closure report and are 99% done with field work. Currently work on 
final report to be submitted by March 31,1997. 

Yolane Hartsfield went through the Status Summary for each project. 

Put in site investigation report for EPA for their concurrence or no further action. Also need to 
provide Chris Villarreal 1993 report on treatability study. 

If source material can be used as backfill will reduce the amount of soil taken to the landfill. If 
amount of soil is reduced at Landfill 16 what kind of impact will that have? If we are not getting 
that volume of treated soil then Landfill 16 could be designed to accept a lesser amount of soil. 

Action forYolane Hartsfield: Cost to change design. 

Caps should be finished by October 9S. Need to resolve cost analysis. Will leave schedule as is 
right now. Will have to readjust if we are not getting soil. 

Starting on Landfill 12. To be finished in December 97. 

The next Monthly Managers' Meeting is AprilS, 1997. To be a teleconference. Tulsa will set up. 
Time is 9:30. 

The next TRC Meeting is June 10,1997 at 9:30 - same location. 

2 
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04/16/97 15:19 ft918 669 7235 USACE TULSA PPM» 

TecbDical Review Committee MeetiDC 
Loaghom AnDy Am.uuidoD Plaut 

llMardalWl 
uDpomA~yA .. wmwaftm~~T.u 

flJOO2l006 

AMENDED ~)lS553 

1. The following is a list ofparticipants: 

lama McPherson .. LHAAP 
Oscar Linetmlp .. USACE, EAO 
Vic Heister - USACB. Tulsa District 
Dudley Beene - USACE, EAO 
Cyril Onewobe - HQ. loe, AMSIo-EQE 
Bm Corripn - 'Radian 
ClUfMurray - USACE, Tulsa District 
Ira Nathan - LHAAP 
Earney Fundednttg - OHM 
WUma Subra - Uncertain Audubon 

Ruth CUlver • Uncc:rtain Audubon 
B. L. "Bud" Iones - TNRCC 
David Tolbert - LBAAP 
YOh Hartsfield • USACE, Tulsa District 
ChriI V&I1mea1. EP ~ Rep 6 
Diane Poteet - TNllCC 
Amine Bou Onk - Radian 
Glen l'unaey. OHM 
FrankMeletoa· USACE. EAO 
1eff AtmatroDa (by telephoDe) -ABC 

2. The foUowing is a list of topics discussed (iii order of discussion): 

Opening Rema .... , Reriew and Tr8lllDlittai of Meeting Minutes: On behalf otLHAAP.lra 
Nathan welcomed all attendees to the Tedmical Review ConunitteelMonthly Managers' Meetina 
held at the LHAAP administration trailer on lBAAP. KamacIc. Texas. Mr. Natball exteDded a 
special welcome to Mr. left' ArmItons- Mr. Nathan introduced Ms. JODDa Polk, outaoiDa Tulsa 
District project manager mel wished it noted in these m&mtes that Ms. Polk will be missed by 
Longhorn Anny Ammunition Plant staff and team. Theipebtuary 1991 meeting minutes were 
reviewed and accepted with revisions (Re\Iised PebrullY 1997 meeting minutes attached). 

LTfD POP Test Btport: The ~nttactor reported that the plant succ:esstblIy completed the 
pop TestiD& 13-1S Febnwy 1997. Plant began 24 hour operation schedule 10 Man::h 1991 
treating to comply with EPA's lO/cylbr limit. Plant operating well below EPA emissions' limit. 
Emissions are averaging between 2 - S.S lbIday (EPA emission limit 6lb/Jn: or 144lb1day). Ymal 
report &om Radian Iatemational due in April 1997 . 

Radian is adding grist mill-like fingers and screening to reduce soil clod size on intIow into soU 
thermal desorber units. Bud Jones. TNRCC. agreed to·provide David Tolbert, LHAAP, 
infonnauon about a similar process in Longview where the use of a pinder vice screening process 
to enable Mr. Tolbert to compare (;ORS. • 

Resistivity Study: Sverdrup reported that the resistivity SUfVey was completed on Site 16 as part 
of the Accelerated RIlFS with Treatability Study. PrcIiminaJy data looks useful. Final data 
should be ready late this week or early next week and will be used to assist in locating planned 
extraction wells. 

00116858

M5ECFWDL
Rectangle

M5ECFWDL
Rectangle



04/16/97 15:19 tt918 669 7235 USACE TlTLSA PPMD 111003/006 

ulS554 
TNRCC requested revised schedule to rctlect cbanges due to accelerated work activities. 
TNRCC noted that they have BOt conc:urred on schedule. TNllCC agreed to work to expedite 
review oCwork plana aud will fax commenta and/or c;onference call COIlUIJaltIIresolutioD through 
COE. 

Sumps: Contractor reported all 8UDlp8 have been removed and demoliabed. Pita have beea 
backfiJled. YIDaI walk-through with EAO anticipated. Have begun JRl*'8tion or CIOlW'e Report 
which will be submitted by 31 March 1997.Hazardoua waste contaminated soils from 2 sumps 
and 1 trough sediments were being lent off-site this date for propel' disposal 

E::a:ecutive Summ..,. Review: The exeartive summary handout was reviewed and questions 
regarding projects' status were answered. Group 1 schedule for lU and ROD submittal are 
included herewith. (It was noted that the Public Meeting. scheduled for this summer, would 
*Iuih a ttan~nist.) Landfill Capt: quCry as to whether ifwe me treated.lIOils fi'om 003 as 
baddUl into the exc;avation trenches, what impact to LF16 cap design. COB agreed to have cap 
desi&ner look at design to see if son volumes can be mirrimiud without jeopardizing cap integrity. 
OHM to provide COE volume of concrete debris delivered to LF 16. Team interested if: 1) 
redesign possible; 2)total savings expected; and, 3) whether savings would off-set redesign. 

OHM pecsonnel reported that they need cost BIUIlysis to update schedule based upon soil 
availablity. 1 April they will be clearing and grubbing LF 12/16 and by 15 April they should be 
placing soil cap. By 28 March soil to LF 1-2 from GWTP will be completed (currently estimate 
8000 cy total to go to LF 12). 

MOlltldy Meetial Sdlcclale and LoadoD: The next monthly meeting will be held OJ! 11 April 
1997 by teleconference starting at 0930. 

MeetiDg adjourned. 
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·LHAAP GROUP 2'RI as· of·2-27-96. . - . 

Task Name ·Dura Sched Start Sched Fin 
. , 1994 . I 1995 , 1998, 

Qtr / Qtr21 Qtr31 Qtr4/ Qtr1/Qtr2/ Qtr3/ Qtr4/ Qtr1 j Qtr2/Qtr31 Qtr4lQtr1/ 

LHAAP GROUP 2 1039d 12116193 10119196 

ASSESSMENT 1039d 12116/93 10/19/96 

REMEDIAL INVESTIGATION 1039d 12116/93 10/19/96 

INVESTIGATION/ANALYSIS 813d 12116/93 03/07/96 

PHASE II WP COM RESOLN 45d 11127/94 01/10/95 • 
PHASE II WP APPROVAL Od 01/10/95 01/10/95 <> 
PHASE II FIELDWORK MOB 20d 01/11/95 01/30/95 • 
PHASE II FIELDWORK 255d 01/31195 10/12/95 

PHASE II SAMPLE ANALYSIS 340d 02/03/95 01/08/96 

REVIEWISUMMARIZE DATA 30d 01/09196 02/07/96 • 
SUBMIT DATA RPT AGENCIES Od 03/07/96 03/07/96 <> 

PHASE II FIELD SUMMARY REPT 221d 02/08/96 09/15/96 

PREP OFT FSR 84d 02/08/96 05/01/96 -SUBMIT OFT FSR Od 05/01/96 05/01/96 <> 
ARMY REVIEW 30d 05/02/96 05/31/96 • 
COMMENT RESOLUTION 21d 06/01/96 06/21/96 • 
PREP OFT FIN FSR 28d 06/22/96 07/19/96 • 
SUBMIT OF FSR Od 07/19/96 07/19/96 <> 
AGENCY REVIEW 30d 07/20/96 08/18/96 • 
COMMENT RESOLUTION 28d 08/19/96 09/15/96 • r-. 

~ 

J. 

Page # 1 of 2 -~ -------- ----- ------- ----- ---- ---- --- .. - - ---_ .. - --- --

co 
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LHAAP GROUP 2 RI as of 2-27-96 

Task Name Dura Sched Start Sched Fin I 1994 I 1995 I 1998 l 
Qtr I Qtr21 Qtr31 Qtr41 Qtr11 Qtr21 Qtr31 Qtr41 Qtr11 Qtr2IQtr31 Qtr41 Qtr11 

FUTURE SCOPE DEVELOPMENT 92d 07/20/96 10/19196 - . 
REV DATNDEVLP RECOMM 45d 07120/96 09/02/96 • 

• SCOPE DVLPMT MTG 4d 09/03/96 09/06196 I 
PREP WRITTEN SCOPE DOC 14d 09/07/96 09/20/96 • I 
SUBMIT SCOPE DOC(COMBINED) Od 09120/96 09/20/96 ¢ . 
CONCURRENCE REVIEW 28d 09121196 10/18196 • 
RECOMMENDATION APPROVAL 1d 10/19/96 10/19/96 I 

• 
INITIATE NEXT PROJECT PHASE Od 10/19196 10/19/96 0 --

~ 

Page # 2 of 2 
--- -- -- -- --- ------- --- -- ---- -- .... _-- ------- - - ------ -- - - -- -- --------------

'-~ ...... 
c..'? 
CJl 
Ul 
W 
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LHAAP BG No.3 IRA as of 2-27-95 

Task 'Name 

RAAT 18 & 24: 

STIGATIONIANAL YSIS 

RA PROP PLAN AND ROD 

USLIC COMMENT PERIOD 

ESPONSWENESSSUMMARY 

REPARE DRAFT RESP SUM 

MENT RES/FINAL RS 

MMENT RESOLUTION MEETI 

Dura I Sched Start I Sched Fin' I. . _ 1 •• 1 •• 1 ., .1 '-,-- --+---,-~---,----+---

1450d 

171d 

298d 

I 

I 

11 

Page # 1 of 3 

----------~ ---------~---

I 

l1li 

----- .------~--------~ 

,~ . ..... 
c.c 

~---.--- =.::~--~:.::-===-~==.::.::.::=-=: -'::::cJl -- ..... - --~- ------- -...l 

I'\:> 

00116862



.' 
LHAAP BG No.3 IRA as of 2-27-95 

Task Name 

Od 03/07/95 
1----------- -+---t----
~\J\JL.PTANCE REVIEW 14d 03/08/95 

Odl 03/21/951 03/21195 

55dl 03/22/951 05/15/95 

ION 

• 

I 202dl 05/16/95112/03/951--m---~-----
-------c=--------- -- ---- ----------+- III 77d --- --------+-----

odl 07/31/95 

MBREVDFTWP 30dl 08/01/951 08/30/95 

REP COMM RESP 14dl 08/31/951 09/13/95 

US MIT COMM RESP 09/13/951 09/13/95 

MMENT RESOLUTIO~ ___ -J.------ __ ---+------ __ +---__ 

REP FIN IRA WP 
-1--------------

EPTANCE REVIEW 
I --------------

RA WP FINAL ~ Od 11/26/95 11/26/95 
I-----~----- ------ ---------------- -----------

ROOF OF PERFORMANCE RE 60d 07/12/96 09/09/96 • 
Page # 2 of 3 

------. __ .- - -- -_.- .- -----

-- -------"-----.... 
-----c.o ---­

CJ1 
----- --====---~~--:--==:::.:j 

W 
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• 

- .- ---- ------

LHAAP BG No.3 IRA as of 2-27-95 

Task Name Dura Sched Start 
----

IRA CONSTRUCTION 564d 11/27/95 

IRA IMPL REPORT 216d 06/13/97 

PREP OFT IMPL RPT 120d 06/13/97 

SUBMIT OFT IMPL RPT Od 10/10/97 
._. 

REV OFT IMPL RPT 45d 10/11/97 

PREP FIN IMPL RPT 30d 11/25/97 

SUBMIT FIN IMPL RPT Od 12/24/97 
----

ACCEPTANCE REVIEW 21d 12/25/97 

IRA IMPL RPT FINAL Od 01/14/98 
--f-----

IRA LONG TRM O&M BEGINS Od 06/12/97 
-~--.. 

. 
\ 

.-

.. 
. . 

Page # 3 

Sched Fin 

06/12/97 

01/14/98 

10/10/97 
--

10/10/97 

11/24/97 

12/24/97 

12/24/97 

01/14/98 

01/14/98 

06/12/97 

of 

R 1994 1 1995 J1h 1996 It 1 
trf tr3-rQtr4TQtr1T tr I tr31Qtr41Qtr1 tr21 tr3IQtr4[Oi-r1. tr-I-tr~ 

---- ---~--- - - - -- - ._----------- -- ---- ----

I 
--~~--"-. -- -.------------ .. 

------~~- .. - ----.-

--- ------------ --- -

--------- -----------

-- --- - ----- ---

-~---- -------- --_"- .... -

---.-~----- .. - ---'--

.. _._---------"._----- ------ -- - ----

'---~"-- ---_. ------_ ........ -----

--- --- ---

3 
------------- - -------.-

<> 

<> 
---... --.----- ---_._. 

II 

I 

<> 
----.--­

<> 
-_.--- --_ .. ---- .-

'--
~ 
Cf) 

-CJ1 
-:I 
~ 
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Monthly MaD.gers' MeetiDl 
Longhorn Army Amnl1lDition Plut 

11 Marth 1997 
Longhom Army Ammunition Plant, Kanaack, TUBS dlS579 

1. The following is a list of participants: 

Ruth CUlver - Uncertain Audubon 
Oscar Linebaugh - USACE. BAO 
Vic Heister - USACE. Tulsa District 
Dudley Beene - USACE. EAO 
Cyril Onewokae - HQ, IOC. AMSIO-EQE 
Bill Campa - Radian 
Jonna Polk- USACB. Tulsa District 
Ira Nathan - LHAAP 
Frank Meleton - USACE, EAO 
Wilma Sum - Uncertain Audubon 
Frank and Frances Gadman, Self 

Dave Bockelman, SVerdrup Envirorunmtal 
H. L. "Bud" Jones - lNRCC 
David Tolbert - LHAAP 
YoJane Hartsfield - USACE. Tulsa District 
Chris Villarreal - EPA. Region 6 
Diane Poteet - TNRCC 
Amine Bou Onk - Radian 
Glen Turney - OHM 

Lynn MuckeJrath, LHAAP 
Jeff Annstrong-AEC 
Ann Montgomery 

2. The following is a Jist of topics discusxd (in order of discussion): 

Open in. Remarks, Review and TranBIDittai oCMceting Minutes: On behalf ofLHAAP, Ira 
Nathan welcomed aU attendees to the Technical.R.eview CommitteeIMonthly Managers' Meeting 
held at the LHAAP administration trailer on LHAAP, Karnack, Texas. Mr. Nathan extended a 
special welcome to Mr. Jeff Annstong. Mr. Nathan introduced Ms. lonna Polk. outgoiDB Tulsa 
District project manager and wished it noted in these minutes that Ms. Polk win be missed by 
Longhorn Army Ammunition Plant staff and team. The February 1997 meeting minutes were 
reviewed and accepted with revisions. (Revised minutes attadled.) 

L 1TD pop Test Report: The contractor reported that the plant succeufu11y passed the POP 
Testing 13-15 February 1997. Plant began 24 hour operation sdleduIe 10 March 1997 treating 
to comply with E.PA's lOcylhr limit. Plant operating wen below EPA emissions' 1inUt. Emissions 
are averaging between 2 - 5.S lb/day (EPA emission limit 6lb1br or 144lb1day). Final report 
from Radian International due in April 1997 . 

Radian is adding grist mill-like fingers and screening to reduce soil clod size on inflow into soil 
thennal desorberunits. Bud Jones, TNRCe, agreed to provide David To~ LHAAP, 
information about a similar process in Longview where the use of a grinder vice sa-eening proCeiS 

to enable Mr. Tolbert to compare COltS. 

Resistivity Study: Sverdrup reported that the resistivity survey was completed on Site 16 as part 
of the Accelerated RIlFS with TreatabiJity Study. Preliminary data looh useful. Final data 
should be ready late this week or early next week and will be used to assist in locating planned 
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extraction wells. u18580 

TNRCC requested revised schedule to reflect changes due to accelerated work activities. 
TNRCC noted that they have not concurred on schedule. TNRCC asreed to work to expedite 
review of work plans and will fax comments andlor conference call comments/resolution through 
COE. TNRCC noted that they would 

S'llaps: Contractor reported all sumps have been removed and demolished. Pits have been 
back:fiJled. Final walk-through with EAO anticipated. Have besun preparation of Closure Report 
which will be submitted by 31 March 1997. Hazardous waste contaminated soils from 2 sumps 
and I troup sediments were being sent off-site this date for proper disposal. 

Executive Summary Review: The executive summary handout was reviewed and questions 
regarding projects' status were answered. Group 1 schedule for Rl and ROD submittal are 
included herewith. (It was noted that the Public Meeting, scheduled for this summer, would 
require a transcriptionist.) Landfill Caps: query as to whether if we use treated soils from BG3 as 
~ into the excavation trenches, what impact to LF16 cap desip. COE agreed to have cap 
designer look: at design to see ilsoil volumes can be minimized withoutjoopardWng cap integrity. 
OHM to provide COE volume of CiOnaete debris delivered to LFI6. Team interested if: 1) 
redesip possible; 2)total savings expected; and, 3) whether savings would off-set redesign. 

OHM personnel reported that they need cost analysis to update sc:hedu1e based upon soil 
availab1lity. 1 April they will be clearing and grubbing LF 12/16 and by 15 April they should be 
placing soil cap. By 28 March soil to LF 12 from GWTP will be completed (rurrent1y estimate 
8000 cy total to go to LF 12). 

Landfill 12 and 16 caps are scheduled for completion October 1998. Landfill 12 cap expected 
completion date December 1997. 

Monthly Meeting Sebedule aad Location: The next monthly meeting will be held on 8 April 
1997 by teleconference starting at 0930. 

Meeting adjourned. 
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Monthly Managers' Meeting 
Lo.pol'll Army AmlliuDitiOil Plaut 

11 February 1"7 
LoDghOI1l Army AmmuDitioD PlaDt, Kanaade, Teus 

01S581 

1. The following is a list of participants: 

James McPherson - LHAAP 
Oscar Linebaugh - USACE, EAO 
Vic Heister - USACE, Tulsa District 
Dudley Beene - USACE, EAO 

Amended 

Cyril Oncwolcae - HQ, IOC, AMSIO-EQE 
Bill Corrigan - Radian 
Cliff Murray - USACE, Tulsa District 
Ira Nathan - LHAAP 
Earney Funderbura - OHM 
Wilma Subra - Urwertain Audubon 

R\Jth Culver - Uncertain Audubon 
H. L. "Bud" Jones - INRCC 
David Tolbert - LHAAP 
Yolane Hartsfield - USACE, Tulsa District 
Chris Villarreal - EPA, Region 6 
Diane Poteet - TNRCC 
Amine Bou Oak - Radian 
Glen Tumey - OHM 
Fnmk~don-USACE.EAO 
Jeff Armstrong (by telephone) --ABC 

2. The foUowing is a list of topics discussed (in order ofdiscussion): 

Ope.iDc Remarks, Beview and Transmittal ofMeetml Mi .. "tes: On behalfofLHAAP, 
James McPherson welcomed all attendees to the Monthly Managers' Meeting held at the LHAAP 
administration trailer on LHAAP. Karnack,. Texas. Mr. McPherson introduced Ma. YoJane 
Hartsfield, Tulsa District COE, as the new project manager. The Jauuary 1991 meeting minutes 
were reviewed and accepted with revisions (Revised January 1997 meeting minutes attached). 

Future LaIld Use: The Army has declared that LHAAP totally excessed to the Army's need and 
requirements with the intent to divest its interest to the property. The determination as to futw-e 
land use (te. industrial) residential) etc.) is in process. Mr. McPherson outlined the IlOnaal 
procets the Army uses to divest its interest in such properties and provided a general overview of 
the time involved to complete the process. Currently plans are to remediate to industrial use 
standards, with the Army acknowledging there may be some areas that the Amy will retain 
interest to and ownership thereto. LHAAP has begun process to excess property and will keep 
regulators fully informed as to progress. COE prepared map is being completed. 

Laadr.n 16 Water Treatmeat: The disposal plan for produced water was presented. Produced 
water will be conveyed to the GWTP at BG3, treated and discharged. TNRCC is to provide 
eft1uent concentration standards for explosivCB. Current high flow in Harrison Bayou is optimal 
for discharge of treated eft1uent. The addition of a carbon unit to the process was discussed. The 
carbon unit would be used to remove trace concentrations of bigh explosives and optimize water 
color. 

Proposed ChlUlle iD Disposal Method for Land011 Tree Stumps: A change in the disposal 
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dlS582 

plan for tree stumps at the landfills was presented. Originally the SOW called for chipping the 
stumps into mutch. The contractor proposes piling the stumps and burning same. This approach 
will be effective and efficient and save the government ± $16,800. Mr. Onewokae requested 
wrillen documentation of the chanae. Mr. Nathan to provide. 

Sumps Update: The contractor stated that they bad demolished 62 of the 80 sumps and were 
down to the larger sumps. Smaller sumps bad been removed whole, moved to the landtill, and 
demolished on site. The larger sumps will be demolished in-place and then the debris will be 
moved to the landfill. When sumps were removed, associated trough "leg-outs" were also 
removed. Discussion of the schedule to remove the remaining troughs was conducted. The 
consensus reached, with c:oftCUtTencc of the TNRCC, WaB that theBe minu.te8 serve as sufficient 
revision to the work plan (OHM to revise their work plan and distribute) such that the S 
remaining troughs and associated soil will become a part of the Phase m, Group 4, investigation. 
OHM will place concrete in the trough structures, where to prevent potential releases of fluids 
from the exposed ends of troughs. A memo will be prepared addressing this change and 
submitted to the TNRCC (Ms. Hartsfield to prepare). 

Mr. McPherson asked Cor clarification on backfilling the sumps' pits. It was decided to use 
clean fill or non-contaminated excavated soils (Le. that soil which meets the Risk Reduction #2 
standards). One or 2 sumps' pits will need clean fill according to the contractor. OHM to furnish 
LHAAP analyses for these 2 sump sites for decision on contaminated soil. No liners will be used 
in the backfilled pits. 

L TI'D pop Test Overview: The contractor verified that the plant we ready to go ahead with 
the POP Testing scheduled for 12' February 1997. Testing to include 3 sets of soil samples from 
highly contaminated sites, 3 sets from less contaminated sites. 

Executive SIIIIIDlary Review: The executive summary handout was reviewed and questions 
regarding projects" status were answered. 

MODthIy MeetiDl Scbedtde aDd LocatioD: The next monthly meeting will be held on 11 March 
1997 at LHAAP at 0930. 

Meeting adjou .... ed. 
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PROJECT 
NAME 

Group HI 

(Sites. ]. II, XX, 
and 27) 

Group # 2 

(Sites 12, 17, ] 8, 
24, 29, and 32) 

Group "4 

Wastewater Sumps 
50 and 60 

Group#5 

I (Sites 52, and 63) 

Burniol Grounds 
~3 

(Group # 2, Sites 
13 and 24) 

LandfiD Caps 

(Group # 2. Sites 
12 and 16) 

PROJECT 
PHASE 

Remedial 
1 nvestigation/ 
Feasibility 
Srudy 

Remedial 
In\'e~igation/ 

Feasibility 
Study 

Remedial 
Invest igation/ 
Feasibility 
Study 

Site 
Investigation 

Interim 
Remedial 
Action 

ulterim 
Remedial 
Action 

I 

LONGHORN AAAIY AJ\.fMUNITI0N PLANT 
IRP STATUS SUMMARY 

As 014 Mar(b 1997 

PROJECT STATUS NEXT MAJOR MILESTONEtS) 

Work continues to complete risk asse!>sment and inoorpora1e Draft tina! RJ with Risk As!>css.ment is scheduled for 
c()mm~ts into Rl report. submittal 01 Ma)11997. Funding for thi~ project in FY97 

has been received to cCflnplele the Rl and the ROD for 
closure of the sites with "no further action". 
·ROD is now scheduled to be !iubmitted 30 September. 
]997. 

Scoping of Phase m RlIFS was begJllll3 March 1997. Conuact Expected contract award April 1991. 
negotialed 21 March 1997. 

Scope of work amended to include Sites 50 and 60. Contract Expected contract award April 1997. 
negotiaJed 31 March 1997. 

• Draft Final Site Investigati()n Report submitted for regulalory Submittal of Final Site lm'esligation Report. 
review on 3 Oclober. 
· TNRCC and EPA comments received. 

·AtvlP and QAPP fiualized in January 97, • ProofofPeoormance test fOt'Low Temperature Thennal 
~ Groundwater TreaJment Plant successfully ran with Desorber units for soil treatment completed FebruaJ)' 1997. 
connuninated water in January 91. CUlTently awaiting Report from Contractor. 
- Awaiting effluent standards from TNRCC for explosives and 
mercury. 

· Work Plan finalized ".oi1h revisions in Nov 96. - Preliminary construction began in August] 996. Capping 
- Work on Landfill 12 Cap underway, completion date scheduled of both land iii Is scheduled to be complete in October 1998. 
for 12i97. Completion of Landflll16 Cap Scheduled for 10.'98. 

1 
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LONGHORN ARMY AMMUNITION PLANT 
IRP STATUS SUMMARY 

As Of 4 Marf:h J997 

PROJEC7 PROJECT PROJE·CT STATUS NEXT MAJOR MILESTONE(S) 
NAME PHASE 

Landfill Site Ifi RlJFS - Quarterly sampling was conducted in Harrison Bayou on 5 - Quarterly sampling has been funded for FY97. and willi 
February . con1inue in FY97. Contract for Accelerated Rl awaiting 

.. 'ceelerated Rl award. 

DER.." SUMPS Removal - Sump conrenls have been remo\'ed and dispDsed per TNRCC - Sump remo\'al final Jeporl scheduled to be submitted in 
Action appronl. Mal'ch/April 91. 

--
______ Sumpremovalcomplete. ___ .. __________ 

------- ---------------- -----

SCHEDtlLED MEETINGS AND VISITS TO LUAAP I 
Date I Timt' Purpost' of Meetillg t Visit Location 

8 April! 0930 Managers' Meeting Teleoonference 

13 May/0930 Manager's .\Iteeting,'Risk Assessment Da11as 
PlanDing Meeting 

- --- .. --~--- ----- - - --- .-

2 
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LLHAAP, Gr()~p 2 t. Site 1.6, Aece1exatoedRIlrs wi.thifrea·tabi.~it.y 
1tudy(, as of 01 April 1997 

"""-

Task Task Name Durat.ion Sched Sched Actual Actual 

* Start Finish SLart FInish 
1 C'jn.trilct ~bd 12116(96 02(05/97 1:?(l6/~1 

2. Workplall Prep 2Hd U2/05/97 03/02/97 

3 Resist.i. v.i ty Survey Pl.::m 21d Ul/22/97 U2/10(97 
Letter 

4 M~h11ize/flcldwork 7d (J:~/lO(97 O;!/16(97 

~ C()F. P.cvl.ew W~l"k'PlaIl 7d 03/02197 In/08/S1i 

6 Comment. Reeoo1uti'.)n 7,J 03/08/97 03/15/97 

7 Dr.-aft WP GQmbined Revjl'!w 31)<:\ 03/1:i/97 04/1019 7 

a Re~ul .. (; Comroelll:;. 7d 01/10/~" 01/Hjf97 

9 R~vise Wor.kplan. 7ei 04/17 /:f1 04123197 

10 Fi.nal Rcgulcltory 7,J 04/23/97 041Z9/97 
R",vi I'lw/J\pp.coval 

11 Mobj lize Id 04/23/"·1 011/29/9i 

12 F1eldwo..tk. 45d ()4/2.9/97 06/08/97 

U F5~k Asse::;~alC:nt F1anuJng 1d ()~/U/97 (l."!, 13/97 
Mt9 

14 EW !>tart-up 7d on/US/Sf; 06/14f97 

l~ EW n",t.;J r':'.:'ll~c::t; on. 7ct 11121/97 11/'.2.7/97 

16 Sampling & l'maly,:;is 4~d 06/08/9·' 01118/9i 

11 Data Vallu~tion 7Hd 0"1/ 18f 97 08/12/97 

18 Oata 5
'
.1mmary IVdl idation 28d 1l/27/YI 12(7')1'-11 

Report 

19 Comb.i.(l ... d ~p.view 30d 1~/22/97 Ol/18/9!l 

20 D)jjta F..e;"icw MAl'ltima lr..i 01/l~/98 01/19/98 

21 Modellng/Ris}. ASSe3!1mcnt VA 01119/98 01/19/98 
ScopJ.ng M~t::tif\C) 

/.2 Modelinq Report 1')00 ll1 /l8/98 051Jl/n 

;.>:i c'ot ~p.view 11d 05/]1./98 Oi)/1 j/98 

24 Comml'lnt Resolut~on 70 !)(,/13/~le 0'5(1 <1198 

25 Combined ~cvi~w 300 OEi/19/98 07/16/96 

26 CoromenL ResoluLion 14d 07/16/9H 01128/98 
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;;18586 
J'LHAAP,' Group 2, S:ite16, 'Acoe1el:ated ,RIll'S _i'th Treatabili.t.y 

lb.1c1y; as 01: "0'1 ApJ:il 199? 

27 Draft R):;;I< 1\':.sessment B,pt. 180d 011) 8/98 06/27/90 

28 COE K~view 14d 06U"/Y8 l)7/09/~8 

29 COIlItt\iO!nt Resoh.\. iol"l 7d 07/09/98 07/16/98 

30 Army Revi"'w 30d 07/16/98 08/11/98 

31 COlllment ResolutiQIl JOd 00/11/98 OO/;lO/98 

32 t{f;:1 V ,'l !':e Risk A~;::;c:ss, Rtipor~ 7d fHl/20/98 09/26/98 

3'3 tl.egt,J ~t:ory KeV'iew of Rl:.:<k 30d OH/~til£~e OQ122/9S 
A~se:'isrnent. 

31 C<"mIlll?nt REsolution I1d 091n/98 10/04/98 

3~ rrep~re llT/FS KQPort 90d lO/O~/'~e 12/23/1J8 

36 AI1I1Y Review 10d , 2124/98 01/01/1f'1 

37 Comment Resolutiof' 70 Ol/Ollqlf 01/08/99 

38 Draft £c.I/FS 70 01/08/99 Ol/14/Q9 

39 R@gu!Qtory RAv~ew 30d 01/14/99 0210919'1 

40 Comll\~nt Ro::.soliltion 30d 02/09/99 03/09/99 

41 Revise RIll'S R~pl)"t 30d 03/0Q;Yy 04/08/99 

42 Proposed Plan !J5d 04lQH/I,\!;I Cl5/l0/~19 
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03/18/97 ruE 17:38 FAX 512 2392449 
03/16/97 17:14 1t512 239 4430 

TNRCC-SIS 
TNRCC WATERSHED 

Texas Natural Resource Conservation Commission 
INTEROFFICB MEMORANDUM 

@003 
@ool 

·ulS588 
TO Diane Poteer . DATE: March 17, 1997 

Investigation Unit 
Pollution Cleanup Division 

Fax Transmittal Memo· r fofhges / 

Thru ~~.J.1(' Pat RE\dloff. Team l..eader 
,--- Industrial Permit! Team To: -PO'Tl:~ r- Fram:-7/60A/ 

Co.: Co.: 
FROM : Stephen Ligon 

~~dUStria1 Permits TCim 
Dept.: Phone 1# ?f 5"" ,)... ') 
Fu t J...tII-I''f Fax # 

SUBJECT: Longhorn Army Ammuniti, 
-----..--... __ ... _-----_._------ .-----._----------.,-----
You requested assistance (FAX dated' 02/05/97) in establishing effluent guidelines for the 
di.scharge of tteated groundwater from the abuve-refcrcnced facility. A list of potential pollutants 
was provided. Effluent limitations fOT mercury were sent to you in an earlier memo dated 
February 19. 1997. Water. quality criteria had to be developed by Dr. B.1. Lee, Toxicity 
Evaluation Team - Water Planning and Assessment Division, for the remaining pollutants. The 
following effluent limitations were calculated utilizing tho:se criteria: 

Units are (p.gfJ) 
~m,I.TITANT.. Dajly Avg llJ¥..Ma¥. MAL 
Nitrobenzene (CAS 98-95-3) 100 213 10 
Antimony (CAS 7440-36-0) 34 72 60 
2,3-Dinitmtoluene (CAS 121-14-2) 2.6 5.6 .... 
2,3·Dinitrotoluene (CAS 602-01-7) 19 39 ** 
2-Nitrotohtene (CAS 88-1Z-2) 623 1313 .... 
3-Nitrotoluene (CAS 99-08-1) 424 898 ** 
4-Nitrotoluene (CAS 99-99-0) 215 455 ** 
1.3-Dinitrobenzene (CAS 99-65-0) 21 43 ** 
1,3 f5-Trinitrobenrene (CAS 99-35·4) 10.4 22 ** 
2,4,6-Trinitrotoluene (CAS 118-96-7) 55 117 ** 
RDX (CAS 121-82-4) 185 39 ... 111 

H.MX (CAS 2691-41...() 849 1796 * !iii 
(Octohydro-l,3,S7-tctranitro-l,3,,57-tetraazocine) 

Tetryl (CAS 479-45-8) ... • ** 
4-Amino-2,6-Dinitrotolue:ne (CAS 19406-51-0) 74 1S7 * ... 
2-Aminlr4,6-dinitrotoluel1e (CAS :35572-78-2) 11.3 24 "'* 

* Not classified as a human carcinogen. No toxic criteria avai1~bJe. 
*'" MAL's are not readily available. TNRCC - Houston laboratory is assisting. I will 

forward this information as soon aJI it becomes available. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 6 

VIA HAND DELIVERY 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202-2733 

April 7, 1997 

James A. McPherson, Commander's Representative 
Longhorn/Louisiana Army Ammunition Plants 
Att .. : SIOLH-CR 
P.O. Box 658 
Doyline, LA 71023 

Re: Longhorn Army Ammunition Plant 
Early Interim Remedial Action at Burning Ground No.3 
Disposal of Treated Source Material 

Dear Mr. McPherson: 

;;1859G 

This letter is in response to an inquiry made at the March 11, 1996 Technical Review 
Committee meeting. Specifically, a inquiry was made regarding whether or not source material 
from Burning Ground NO.3 could be land disposed back to the Burning Ground No.3 after 
receiving treatment in the low temperature thermal desorber unit. The Environmental Protection 
Agency's (EPA) evaluation of this request and position are as follows: 

• The May 1995 Record of Decision for the Interim Remedial Action at Burning Ground 
No.3 (ROD) states that "the source material was contaminated with spent halogenated 
solvents (F002) from nonspecific sources" and that "the source material is regulated under 
Resource Conservation and Recovery Act (RCRA) 40 CFR 261, Subpart D." Pursuant to 
40 CFR §268.30 (c), "the F001-FOOS solvent waste which are contaminated soil and 
debris resulting from a response action taken under section 104 or 106 of the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 
(CERCLA) ... and the residues from treating these wastes are prohibited from land 
disposal." However, pursuant to 40 CFR §268.30(d)(1), the above requirement [40 CFR 
§268. 30( c)] does not apply if the wastes meet the standards of Subpart D (Treatment 
Standards) of this part (See table 1 - enclosed). Pursuant to a conversation with Ms. 
Terry Sykes, RCRA Team Leader in the Legal Branch of EPA's Enforcement Division, 
treatment standards must be met for land disposal in a Subtitle C landfill. 

• The ROD states that "Metals and other treatment residuals that are hazardous wastes will 
be managed in accordance with RCRA (40 CFR 261)." Pursuant to 40 CFR §268.7 
(Waste analysis and record keeping), "if a generator's waste is listed in 40 CFR part 261, 
subpart D, the generator must test his waste, or test an extract using test method 1311 

Recycled/Recyclable 
Printed with Soy/Canola Ink on paper that 
contains at least 50% recycled fiber 
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James A McPherson 
Page 2 
April 7, 1997 

;J18597 

(the Toxicity Characteristic Leaching Procedure ... ), or use knowledge of the waste, 
to determine if the waste is restricted from land disposal under this part." Additionally, "if 
a generator's waste exhibits one or more of the characteristics set out at 40 CFR part 261, 
subpart C, the generator must test his waste, or test an extract using test method 1311 
(the Toxicity Characteristic Leaching Procedure ... ), or use knowledge of the waste, to 
determine if the waste is restricted from land disposal under this part." Pursuant to 40 
CFR §268.40 (a), "A waste identified in the table 'Treatment Standards for Hazardous 
Wastes' may be land disposed only if it meets the requirements found in the table." 

The EPA has reviewed the results of the waste feed and treated soil samples taken from 
the Burning Ground No.3 soil treatment plant between February 12, 1997 and March 8, 1997. 
Based upon these results, the treated soil is meeting the F002 land disposal treatment standards. 
However, pursuant to the land disposal restrictions, residuals generated from the treatment of 
debris contaminated with listed waste are still hazardous waste by virtue of the derived-from rule 
and would be subject to the hazardous waste management system. Therefore, because the source 
material from the Burning Ground No.3 is contaminated with listed waste (F002), residuals 
generated from the treatment of the source material cannot be land disposed at the Burning 
Ground No.3. If you have any questions, please contact me at (214) 665-6758. 

Enclosure 

Sincerely, 

C1w:vlJU~ 
Chris G. Villarreal 
Project Manager 

cc: Warren Sayes, COE Eastern Area Office (CESWF-AD-E) 
Yolane Hartsfield, COE Tulsa District (CESWT -PP-ME) 
Diane Poteet, TNRCC (MC-143) 
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;')18598 
TABLE 1 

="""T.,...."REATMENT STANDARDS FOR HAZARDOUS WASTES A 

Acetone 160 

Arsenic 0.5 

Barium 100 

Benzene 10 0.5 

Cadmium 1.0 

Chlorofonn 6.0 

Chromium 5.0 

I,2-Dichloroethane 0.5 

1, I-Dichloroethene 0.7 
(1, I-Dichloroethylene) 

2,4-Dinitrotoluene 0.13 

Ethylbenzene 10 

Lead 5.0 

Mercury 0.2 

Methylene chloride 30 

Selenium 1.0 

Silver 5.0 

Tetrachloroethylene 6.0 0.7 

Toluene 10 

1,1, I-Trichloroethane 6.0 

Trichloroethylene 6.0 0.5 

Vinyl chloride 0.2 

Xylenes-mixed isomersc 30 
A Values taken from 40 CFR §268.40 & 40 CFR §261.24 
B All concentrations standards for nonwastewaters are based on analysis of grab samples. 
C Sum of 0-, m-, and p-xylene concentrations. 
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04/16/97 15:21 "918 669 7235 USACE TULSA PPMD 

Meeting with Texas' TIUStees 
Longhorn Anny Ammunition Plant 

8 April 1997 
Texas Natural Resource Conservation Commission, Austin. Tens 

1. The following is a list of participants: 

Diane Hyatt, GLOINRDA 
Ira Nathan, LHAAP 
David Tolbert. LHAAP 
Karen Q. Myers, TPWD 
Diane Poteet, TNRCC 
Yolane Hartsfield, USACE 

Michael Moore, TNRCClSIS 
Ginny King, TNRCClNR.TP 
Richard Seiler, TNRCC 
Don Pitts, TPWD 

.' . . Chris Villarreal, EPA 

~006/006 

dlS598 

2. The meeting was brought to order by Mr. David Tolbert and general introductions were made. 

3. Mr. Tolbert distn'buted the Executive Summary dated 4 April 1997 to the assembled and using 
a map of Longhorn AAP discussed the status of the various sites, along with historical 
information to the Texas' Trustees. Trustees' questions were answered by Mr. Tolbert, Mr. 
Nathan. Ms. Hartsfield, Diane Poteet, Michael Moore, and Chris VdIarreal. 

4. Ms. King stated that the Trustees wanted to become more involved. in the environmental work 
on-going at IBAAP. She stated that Longhorn AAP, Lonestar AAP, Air Force Plant 114, and 
Pantex were the foor sites currently within the Trustees' purview. Ms. King stated that the 
Trustees' interest is in ultimate natural resource losses to the State ofT edS and compensation to 
the State for such lost resources due to an historical spill, leak, or release of hazardous materials 
into the environment. The Trustees' evaluation is pe.rfonned after the remedial action is 
accomplished. With the comprehensive remediation on-going at Longhom AAP and the Plant' 5 

proactive approach, the Trustees' expressed that they do not anticipate any problems. Ms. King 
stated that she would be the Trustees' single point of contact for the Plant. 

5. Trustees stated that they wanted to become members of the Longhorn AAP Team and would 
be furnishing to the Plant a draft Memorandum ofUnderstandingl Agreement. Longhorn AAP 
personnel made no commitments of any kind. 

6. There being no further discussion, the meeting wu adjourned. 

Yolane Hartsfield 
Project Manager. Tulsa District USACE 
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AUMffl FEE EVALUATIOH CONTRACTOR
RADIAN INTERNATIONAL, LLC

DELIVERY ORDER MO.:
0002

Qnminrt # 3 - TnngWn Armv Ammo. Plant RATING PERIOO; September

RATING (Ueighted

ELEMENT Percentage)

1 ■ UORK PERFORMANCE <25X>

9 DUALITY CONTROL : (20*>

3 BUSINESS MANAGEMENT C20*>

i TECHNICAL MANAGEMENT ■ C20X>

5- SAFETY ' »»)

PERCENTAGE RANGE OF WARD FEE BASED OH SCORE:

OUTSTANDING

100

inn

100—

100

inn

100*

===

EXCELLENT

99-90

95

— -~~~~

97X ■ 67*

-

GOOD

89-80

■^^^^^■■^■■^■■■•^■•"""^

63* • 33*
1 —

ABOVE

SATISFACTORY

79-71

30> • 3*

SATISFACTORY
OR BELOU/

70:p£%£'

•

OX

NOTES:

Work performed this period includes construction of Interceptor Collector Trenches,

Ltcrial from Burning Ground t 3

disposal of treated soil a* Landfill ff 1b.

REMARKS

Work performance has greatly improved as evidenced by the large amount of daily production
ot treated soil being run thru the tnermai oesorper units ana tne large amount or son
r~py<-?aya.tpd hgnipd, treated, and disposed of. Constrniotion of ICT's is exceptional ing

lit quantity.
nnntryVI ha imnyyiypd with thp of Qiwlitv Tnspp.rtor'S and

flii O P

•vnoYOy dnr.iimpn-1-prf and arv» arv«iirw+-A anrl a to ffo\ypfnniPnt On tiTTIP

Th g ci-ppc f-ho Pnc+ T?ptv^t+C! hag Qhnwn

st t ?\"cragntc a<noa- Save-nai a-gsofis are daily working
eing received as requirednow

Radian International, LLC has worked to improve the Technical Management at the Site and
1'ehtlicai

•HiP-ir.
management Is now outstanainf? in all aspects

ic

at the Si
1'echtlicai

This Contractor has a very outstanding safety record at this Proiect. No injuries or lost
time accidents jrave ivmnpnpd in ovpr» fotir- (H) yp^s. Thp pntirp TTmiPPt Tmnfl^prppnt fitaff-acciden

iPtply rf

i

rnj
allr-nmp

p

tn -insnving tni

y

f-PPP at >n1y

Meetings are held by the Contractor and all subcontractors on the jobsite as well as the
Radian International, LLC employees are required to attend these meetings. Safety records

are well documented and Daily^Safety Meeting/Sports and^rtendance sheets are submitted

Date: October 15. 1997

Linebaugh-; Jr.

Concur'

Do Not Concur.

Explanation

jf CABeene, II

Area \Enganeer '
Eastern Area Office
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COE/Contractor/LHAAP Meeting Minutes 
Longhorn AAP 

1. The participants were: 

Ira Nathan, LHAAP 
David Tolbert, LHAAP 
Oscar Linebaugh, EAO 
Bryan Smith, Radian 

30 October 1997 

Chris Edgemon, Radian 
Cliff Murray, Tulsa District 

Yolane Hartsfield, Tulsa District 

2. New carbon units installed and running. Older units have been removed from 
service, waste carbon analyzed and awaiting results to disposed properly, with units 
being returned to vendor. 

3. The schedule for the ICT wells is being maintained. The last ICT well has been 
developed. The wells are scheduled to go on-line in January/February 1998. Under 
miscellaneous electrical contract for collection system, Radian is relocating and reusing 
LAAP power poles, transformers, and wiring. Cost savings to be calculated and 
reported at later date. 

4. Drums. Radian responded that they continue work to process all remaining drums 
and their contents. Have processed about 240 of the older drums. All 400 (total) will be 
emptied by the end of this week. Drum cutting/demolition to begin next week for 
disposal. 

5. Monitoring Well 11. Extension in and being installed by this Friday. Then Radian 
will backfill area around wellhead and rebuild concrete pad. 

6. The L TTDs have processed about 29,300 cy of soil (of which 1030 is ICT soils 
material). Excavation activity completed with remaining soils staged inside tent 
awaiting treatment. When finished Radian will demobilize, dismantle L TTDs for 
shipment off-site. Should be gone by Thanksgiving. Radian will remove soils to liner in 
"dirty" soil tent and treat, and grid and test soils in "clean" soil tent to confirm absence of 
contamination. 

7. Roads at Site 16 are operational. Still need to add gravel to some road surfaces. 
Large storage tank installed with painters expected this date. Also pumps arrived and 
electrical work is underway. When contractors' off site, Radian will install fabric 
on-hand and cover with iron ore gravel. Expect to use 5 or 6 loads of gravel. 

8. The biotesting of effluent from the GWTP was successful. The fish lived (at least 
until the test was completed). Written test results will be hand delivered to regulators at 
next Monthly Managers' Meeting in Dallas on 12 November. 

00116879
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COE/ContractorlLHAAP Meeting Minutes 
Longhorn AAP 

1. The participants were 

Ira Nathan, LHAAP 
David Tolbert, LHAAP 
Dudley Beene, EAO 
Oscar Linebaugh, EAO 
Chris Edgmon, Radian 
Bryan C. Smith, Radian 

16 December 1997 

Bud Jones, TNRCC 
Glen Osbun, OWC 
Bill Corrigan, CES 

2. At the request of the TNRCC, Radian will reseed and fertilize native grasses on the top 
of the Unlined Evaporation Pond as part of the site restoration activity. 

3. Liner debris from the excavation of the soil treatment pad is about 70% complete. 
This material is being transported to OHM at Site 16 for their disposal during the 
construction of the landfill cap. 

4. The letter from Calgon Carbon Corporation was received by Radian on February 27, 
1998. This fax memorandum states that activated carbon will adsorb dioxin. 
Isotherms for naphthalene and pentachlorophenol were attached to indicate expected 
adsorption rates. 

5. The 7-day Toxicity Testing conducted by Dr. West's office for the water from the 
Harrison Bayou discharge pipe passed. The final report will be submitted in 21 days. 

6. All the ICT wells in the Burning Ground 3 are connected into the header system. 
Electrical and instrumentation connections are also complete. Calibration of the 
system and the level controls is currently underway. 

7. Approval was given to resume water discharge into Harrison Bayou from Radian's 
Groundwater Treatment Plant. Radian will sample the water at the discharge point and 
will have it analyzed for dioxin. Sample will be sent to Southwest Laboratories in 
Broken Arrow, Oklahoma. 

8. The date for the Proof of Performance Testing has been set at March 24, 1998. The 
testing will be performed at the GWTP prior to the start of the Operation and 
Maintenance period. EPA and TNRCC will be notified by LHAAP and will be in 
attendance. 

9. Roll of boxes from Baker Tanks have been delivered to Area 29 for Sverdrup's use 
during the drilling activity. 
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imlv auMi res_KyALUATi(M

l' Burnin

Radian International DELIVERY ORDER K3.; DPO?

i December 1997
MCl'M1Bi. Burning Ground # 3 - Lpnghorn Army Ammo. Plant

oject description. 6 ftarnacK, Texas
J

3 HUS1HESS KAKAGEHEHT

prprPMTASE RANGE OF AWARD FEE BASED OH SCORE;

nf grill 1-ppai-mpnt h\7 t-hprmai

'Ont Of-
ig rating ppr.ir>d inninrlps +np

REKARKS

i. Work perf

product upon completion of^the project.
•- Tho Quality Control funetiono arc aliny

Lod the Contractor has done an excellent job in the management of theDuring this rating

appear to1be accurate ana rameiy suDmixrea oy x
rontinues tn hp. exceptional as evidenced bv the letion of the thermal

h-hp Ann Nhmtnnncr Plans.—&

Fa-hon ■TVe.a-l-pg.r.-h Plant "hac m+ Hig^a^go cvm'-hp-pia and thp. p

<Jr-«y+\KMa--oYm niwigTon .rr)mmandpr in Division Heaaquarrers in ueutamjcf j-» -^^ ""■; xuJ-""-' irr:

Radian International, UC is certainly deserving

Rater's Signaturei

Concur

Date t 9 JANUARy 1998

Do Not-Concur,

Explanation.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202-2733 

August 3 1, 1999 

James A. McPherson, Commander's Representative 
LonghornlLouisiana Army Ammunition Plants 
Attn: SIOLH-CR 
P.O. Box 658 
Doyline, LA 71023 

Re: Longhorn Army Ammunition Plant 
R~mc;!dla1 Actiun Compietion 
Early Interim Remedial Action at Burning Ground No.3 and 
Early Interim Remedial Action at Landfills 12 and 16 

Dear Mr. McPherson: 

024580 

This letter is to document that the U.S. Environmental Protection Agency (EPA) finds that 
the Interim Remedial Actiom: at the Burning Ground No.3 and Landfills 12 and 16 are complete. 
The EPA detines completion of an operable unit remedial action as: conclusion of construction 
activities, performance of a final inspection, dei:ennination that the remedy is operational and 
functional, and preparation of an operable unit Remedial Action Report. 

In regards to the Early Interim Remedial Action at Burning Ground No.3, major 
components of the selected remedy included: 

• Excavation and treatment of source material using low temperature thermal desorption 
and catalytic oxidation for the off-gas, and 

• Extraction and treatment of contaminated shallow ground water using organic air 
stripping and off-ga<; treatment ano mp.ta\" i"lTf':('.!pit(ltl.()l1. 

The full-scale source treatment operation occurred from February through December 1997. The 
Cost and Performance Report Low Temperature Thermal Desorption at Longhorn Army 
Ammunition Plant, Burning Ground No.3 (U.S. Army Corps of Engineers, January 1999), which 
included all the elements required in a Remedial Action Report, has been reviewed and was 
approved by EPA on April 19, 1999. The ground water treatment plant has been operational 
since January 1997 and is continuing to operate. 

Internet Ada-ess (URl) • http://www.epa.gov 
R.cycledlRecyclable • Printed wIIh Vegetable 01 Based Inks on Recycled Paper (Mlnbnum 25"k Postconsumer) 
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024581 

In regards to the Early Interim Remedial Action at Landfills 12 and 16, the selected 
remedy consisted of the construction of multilayer caps which included the following components: 

• Foundation soil layer, 
• Sodium bentonite geocomposite liner, 
• Geosynthetic membrane liner, 
• Final soil cover, and 
• Perimeter berms and drainage swales. 

The landfill caps and the fmal inspections were completed in November 1998. Documentation of 
the landfill cap construction activities is provided in the Final Construction Completion Report 
Interim Remedial Action Landfills 12 and 16 Cap Construction (OHM Remediation Services 
Corporation, December 1998). 

If you have any questions, feel free to contact Mr. Chris G. Villarreal of my staff at (214) 
665-6758. 

Sincerely, 

~i~ 
William K. Honker 
Chief, ARlOKl TX Branch 
Superfund Division 
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Appendix G 

Photographs of IRA Construction Field Activities 
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Road D 
looking 
Northwest 

Road H East 
Road H West 

43-X 

21-X 22-X UEP 22-X-1 AC
 

22E 
Burn 

 

41-X 
27-X 

Picture 1 View of BG# in 1994 looking northwest 
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Picture 3.   June 10 1997 Excavations West & East of Road D & North of ACD 

Soil Treatment Plant 

Excavated Areas 

Ongoing excavation 
– north of ACD  

ACD 

23N INF Burn 
Pan 

21-X 

27-X 22E Burn 
Cage 

ACD 22C Burn Cage 
23S Burn Pan 

23N INF Burn 
Pan 

Ongoing excavation 
– north of ACD  Trenching for ICT 5 

Picture 2 Excavation North of ACD 
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Picture 4  Along Road D looking North 

 

 

 

 

Picture 6.  Excavation west of Road D 

23S Burn Pan 22C Burn Cage 

Indicates fence 
surrounding 
excavations 

22E Burn Cage 

Picture 5  Along Road D looking South 
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Picture 7 More Excavations West Of Road D 
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Picture 8  Excavations East of ACD 

Deeper Excavation between ACD and Road C 
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Picture 9 Excavation by Road  C with soil screen  
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Picture 10  East of Rd D Looking South 
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Picture 12  East of Road D Temporary Water Storage in front of BC 23S 

  

Picture 11  Road C  Looking South 

Temporary Water Storage  
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Ongoing excavation – north of 
ACD with screen & Crane ACD 

Groundwater 
Treatment Plant 

ACD 

22W – Burn cage 
HEW 

Picture 14 East of ACD & North of HEW 
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Picture 15  Road C Excavation looking East 
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Picture 16 Looking South East of ACD 

Picture 17 Panorama South of UEP 

Trench Excavation Soil Stored on UEP 
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Picture 20  Button Bomb Found near 22E Burn Cage   

Picture 19  Munitions Found Near Heavy Propellant Pit 

Picture 18Burn Cage Button Bomb from near 22E 
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Picture 21  ICT 13 looking West  
Shows offset &  
Piezometers 

 

Picture 22  Panorama Looking East at ACD Excavation 
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Appendix H 

Table of ICT information Available from Quality Control Reports 
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IRA ICT QC Notes

Page 1

(checked against As-built Drawings)

Total (ft3) 298,611        

Date Station Depth Width
Vertical 
Area Volume Total (yd3) 11,060           

6/13/1997 00+00 17 2

00+20 17.5 2 345 690.00           Ordinary (yd3) 13,824.58     
00+40 18 2 355 710.00           Clay (yd3) 15,815.31     
00+60 19 2 370 740.00           
00+80 18.5 2 375 750.00           Mixed  (yd3) 14,819.95       
01+00 18.5 2 370 740.00           Total Length 5,075               
01+25 18 2 456.25 912.50           

Matches Drawings 4,542.50       length of ICT (ft) 125

Date Station Depth Width
Vertical 
Area Volume

6/16/1997 00+00 23 2
00+25 24 2 587.5 1,175.00       
00+50 25 2 612.5 1,225.00       
00+75 26 2 637.5 1,275.00       
01+00 27 2 662.5 1,325.00       
01+15 28 2 412.5 825.00           
01+25 27.5 2 277.5 555.00           
01+50 27 2 681.25 1,362.50       
01+75 26.5 2 668.75 1,337.50       
02+00 26 2 656.25 1,312.50       
02+25 26 2 650 1,300.00       

One extra station 02+25 11,692.50     length of ICT (ft) 125

Date Station Depth Width
Vertical 
Area Volume

6/17/1997 02+00 31 2
01+80 31.5 2 625 1,250.00       
01+60 32.5 2 640 1,280.00       
01+40 33.5 2 660 1,320.00       
01+20 34.5 2 680 1,360.00       
01+00 35 2 695 1,390.00       
00+80 34 2 690 1,380.00       

6/18/1997 00+60 340 2 680 1,360.00       
00+40 33.5 2 675 1,350.00       
00+20 33.5 2 670 1,340.00       
00+00 33 2 665 1,330.00       

Matches Drawings 13,360.00     length of ICT (ft) 200

Fluff factor multiply

ICT 03

ICT Construction/Excavation Length Depth & Volumes from Inquip QC Report

ICT 1

ICT 02

ICT Summary
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IRA ICT QC Notes

Page 2

Date Station Depth Width Area Volume
5/15/1997 00+00 33 2

00+25 34 2 837.5 1,675.00       
00+50 35 2 862.5 1,725.00       
00+75 34.5 2 868.8 1,737.60       
01+00 34.5 2 862.5 1,725.00       

Matches Drawings 6,862.60       length of ICT (ft) 100

Date Station Depth Width
Vertical 
Area Volume

6/12/1997 00+00 30.5 2
00+25 31.5 2 775 1,550.00       
00+50 32.5 2 800 1,600.00       
00+75 33 2 818.75 1,637.50       
01+00 34 2 837.5 1,675.00       

Matches Drawings 6,462.50       length of ICT (ft) 100

Date Station Depth Width
Vertical 
Area Volume

6/11/1997 00+00 38.5 2
00+25 38.5 2 962.5 1,925.00       
00+50 39 2 968.75 1,937.50       
00+75 38.5 2 968.75 1,937.50       
01+00 38 2 956.25 1,912.50       

Matches Drawings 7,712.50       length of ICT (ft) 100

Date Station Depth Width
Vertical 
Area Volume

5/27/1997 00+00 26.5 2
00+25 26.5 2 662.5 1,325.00       
00+50 27 2 668.07 1,336.14       
00+75 27 2 675 1,350.00       
01+00 27.5 2 681.3 1,362.60       

5/28/1997 01+25 27 2 681.3 1,362.60       
01+50 27 2 675 1,350.00       
01+75 26.5 2 668.8 1,337.60       
02+00 26.5 2 662.5 1,325.00       

Matches Drawings 10,748.94     length of ICT (ft) 200

ICT 05

ICT 04

ICT 06

ICT 07
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Date Station Depth Width
Vertical 
Area Volume

5/21/1997 02+00 40 2
01+75 40 2 1000 2,000.00       

5/22/1997 01+50 40.5 2 1006.3 2,012.60       
01+25 40.5 2 1012.5 2,025.00       
01+00 41 2 1018.8 2,037.60       
00+75 40.5 2 1018.8 2,037.60       

5/23/1997 00+50 40.5 2 1012.5 2,025.00       
00+25 40 2 1006.3 2,012.60       
00+00 40 2 1000 2,000.00       

Matches Drawings 16,150.40     length of ICT (ft) 200

Date Station Depth Width
Vertical 
Area Volume

5/19/1997 02+00 40 2
01+75 40.5 2 1006.3 2,012.60       
01+50 41 2 1018.8 2,037.60       

5/20/1997 01+25 41.5 2 1031.3 2,062.60       
01+00 42 2 1043.8 2,087.60       
00+75 41.5 2 1043.8 2,087.60       

5/21/1997 00+50 41 2 1031.3 2,062.60       
00+25 40.5 2 1018.8 2,037.60       
00+00 40 2 1006.3 2,012.60       

Matches Drawings 16,400.80     length of ICT (ft) 200

Date Station Depth Width
Vertical 
Area Volume

5/8/1997 00+00 40.0 2.0
00+25 40.5 2.0 1006.3 2,012.60       

5/9/1997 00+50 41.0 2.0 1018.8 2,037.60       
00+75 41.5 2.0 1031.3 2,062.60       
01+00 42.0 2.0 1043.8 2,087.60       

5/10/1997 01+25 41.5 2.0 1043.8 2,087.60       
missing stations 01+25-02+00 10,288.00     length of ICT (ft) 125

ICT 08

ICT 09

ICT 10

00116901
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Date Station Depth Width
Vertical 
Area Volume

5/16/1997 00+00 38.5 2
00+25 39.5 2 975 1,950.00       
00+50 41.5 2 1012.5 2,025.00       
00+75 39.5 2 1012.5 2,025.00       
01+00 38.5 2 975 1,950.00       

5/14/1997 01+25 41.5 2 -                 
01+50 41 2 1031.3 2,062.60       
01+75 40.5 2 1018.8 2,037.60       
02+00 40 2 1006.3 2,012.60       

Exceeds stations in the drawings 14,062.80     length of ICT (ft) 200

Date Station Depth Width
Vertical 
Area Volume

7/1/1997 08+00 28 2
08+25 28.5 2 706.25 1,412.50       
08+50 29.5 2 725 1,450.00       
08+75 30 2 743.75 1,487.50       
09+00 31 2 762.5 1,525.00       

7/2/1997 09+25 30.5 2 768.75 1,537.50       
09+50 30 2 756.25 1,512.50       
09+75 29.5 2 743.75 1,487.50       
10+00 28.5 2 725 1,450.00       

Matches Drawings 11,862.50     length of ICT (ft) 200

Date Station Depth Width
Vertical 
Area Volume

6/30/1997 06+00 32 2
06+25 33 2 812.5 1,625.00       
06+50 33.5 2 831.25 1,662.50       
06+75 33.5 2 837.5 1,675.00       
07+00 33 2 831.25 1,662.50       
07+25 32.5 2 828.75 1,657.50       
07+50 30 2 781.25 1,562.50       
07+75 28.5 2 731.25 1,462.50       
08+00 27 2 693.75 1,387.50       

Matches Drawings 12,695.00     length of ICT (ft) 200
called ICT 12C

ICT 12-2

ICT 11

ICT 12-1

00116902
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Date Station Depth Width
Vertical 
Area Volume

6/27/1997 04+00 30 2
04+25 30 2 750 1,500.00       
04+50 30.5 2 756.25 1,512.50       
04+75 31.5 2 775 1,550.00       
05+00 32 2 793.75 1,587.50       
05+25 32 2 800 1,600.00       

6/28/1997 05+50 32 2 800 1,600.00       
05+75 31.5 2 793.75 1,587.50       
06+00 31 2 781.25 1,562.50       

Matches Drawings 12,500.00     length of ICT (ft) 200
called ICT 12B

Date Station Depth Width
Vertical 
Area Volume

7/8/1997 04+00 32.5 2
03+75 32 2 806.25 1,612.50       
03+50 31.5 2 793.75 1,587.50       
03+25 31 2 781.25 1,562.50       
03+00 31 2 775 1,550.00       
02+75 29.5 2 756.25 1,512.50       

7/9/1997 02+50 29 2 731.25 1,462.50       
02+25 28.5 2 718.75 1,437.50       
02+00 28 2 706.25 1,412.50       

Matches Drawings 12,137.50     length of ICT (ft) 200
called ICT 12A-12B

Date Station Depth Width
Vertical 
Area Volume

7/10/1997 02+00 28 2
01+75 28.5 2 706.25 1,412.50       
01+50 28.5 2 712.5 1,425.00       
01+25 29 2 718.75 1,437.50       
01+00 29 2 725 1,450.00       

7/11/1997 00+75 28.5 2 718.75 1,437.50       
00+50 28 2 706.25 1,412.50       
00+25 26 2 675 1,350.00       
00+00 25 2 637.5 1,275.00       

Matches Drawings 11,200.00     length of ICT (ft) 200
called ICT 12A

ICT 12-5

ICT 12-3

ICT 12-4
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Date Station Depth Width
Vertical 
Area Volume

6/19/1997 12+50 29 2
12+25 30 2 737.5 1,475.00       
12+00 29 2 737.5 1,475.00       
11+75 29 2 725 1,450.00       

6/20/1997 11+50 28.5 2 718.75 1,437.50       
11+25 28 2 706.25 1,412.50       

Matches Drawings 7,250.00       length of ICT (ft) 125
called ICT 13C

Date Station Depth Width
Vertical 
Area Volume

7/21/1997 11+25 27 2
11+00 27 2 675 1,350.00       
10+75 27.5 2 681.25 1,362.50       
10+50 28 2 693.75 1,387.50       

7/22/1997 10+25 28.5 2 706.25 1,412.50       
10+00 28 2 706.25 1,412.50       
09+75 27.5 2 639.75 1,279.50       
09+50 27 2 681.25 1,362.50       
09+25 26 2 662.5 1,325.00       

Matches Drawings 10,892.00     length of ICT (ft) 200
called ICT 13C

Date Station Depth Width
Vertical 
Area Volume

6/23/1997 09+25 25 2
09+00 24.5 2 618.75 1,237.50       
08+75 24.5 2 612.5 1,225.00       
08+50 24.5 2 612.5 1,225.00       
08+25 25 2 618.75 1,237.50       
08+00 24.5 2 618.75 1,237.50       
07+75 23.5 2 600 1,200.00       
07+50 22.5 2 575 1,150.00       
07+25 22 2 556.25 1,112.50       

Matches Drawings 9,625.00       length of ICT (ft) 200
called ICT 13C-13B

ICT 13-2

ICT 13-3

ICT 13-1
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Date Station Depth Width
Vertical 
Area Volume

6/24/1997 07+25 21 2
07+00 21.5 2 531.25 1,062.50       

6/25/1997 06+75 23 2 556.25 1,112.50       
06+50 23 2 575 1,150.00       
06+25 24 2 587.5 1,175.00       
06+00 23.5 2 593.75 1,187.50       
05+75 23 2 581.25 1,162.50       
05+50 22.5 2 568.75 1,137.50       
05+25 22 2 556.25 1,112.50       

Matches Drawings 9,100.00       length of ICT (ft) 200
called ICT 13B

Date Station Depth Width
Vertical 
Area Volume

7/18/1997 03+25 22 2
03+50 22.5 2 556.25 1,112.50       
03+75 23 2 568.75 1,137.50       
04+00 23.5 2 581.25 1,162.50       
04+25 24.5 2 600 1,200.00       
04+50 24 2 606.25 1,212.50       
04+75 24 2 600 1,200.00       
05+00 23 2 587.5 1,175.00       
05+25 22.5 2 568.75 1,137.50       

Matches Drawings 9,337.50       length of ICT (ft) 200
called ICT 13A

Date Station Depth Width
Vertical 
Area Volume

7/15/1997 01+25 26 2
01+50 26 2 650 1,300.00       
01+75 26.5 2 656.25 1,312.50       
02+00 27 2 668.75 1,337.50       

7/16/1997 02+25 28 2 687.5 1,375.00       
02+50 27 2 687.5 1,375.00       
02+75 26.5 2 668.75 1,337.50       
03+00 26.5 2 662.5 1,325.00       
03+25 26 2 656.25 1,312.50       

Matches Drawings 10,675.00     length of ICT (ft) 200
called ICT 13A

ICT 13-4

ICT 13-5

ICT 13-6
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Date Station Depth Width
Vertical 
Area Volume

7/12/1997 00+00 26 2
00+25 27 2 662.5 1,325.00       
00+50 27 2 675 1,350.00       

7/14/1997 00+75 26 2 662.5 1,325.00       
01+00 26 2 650 1,300.00       
01+25 26 2 650 1,300.00       

Matches Drawings 6,600.00       length of ICT (ft) 125
called ICT 13A

Date Station Depth Width
Vertical 
Area Volume

5/28/1997 10+00 39 2
09+75 39 2 975 1,950.00       

5/29/1997 09+50 39.5 2 981.25 1,962.50       
09+25 40 2 993.75 1,987.50       
09+00 41 2 1012.5 2,025.00       
08+75 40 2 1012.5 2,025.00       

5/30/1997 08+50 39.5 2 993.75 1,987.50       
5/31/1997 08+25 39 2 981.25 1,962.50       

08+00 39 2 975 1,950.00       
Matches Drawings 15,850.00     length of ICT (ft) 200

Called ICT 14C

Date Station Depth Width
Vertical 
Area Volume

6/2/1997 08+00 40 2
07+75 40 2 1000 2,000.00       
07+50 40.5 2 1006.25 2,012.50       
07+25 41 2 1018.75 2,037.50       
07+00 41.5 2 1031.25 2,062.50       
06+75 41 2 1031.3 2,062.60       
06+50 40.5 2 1018.8 2,037.60       

6/3/1997 06+25 39 2 993.75 1,987.50       
06+00 39 2 975 1,950.00       

Matches Drawings 16,150.20     length of ICT (ft) 200
Called ICT 14C

ICT 13-7

ICT 14-1

ICT 14-2
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Date Station Depth Width
Vertical 
Area Volume

6/3/1997 06+00 39 2
05+75 39.5 2 981.3 1,962.60       

6/4/1997 05+50 39.5 2 987.5 1,975.00       
05+25 40 2 993.75 1,987.50       
05+00 40.5 2 1006.25 2,012.50       
04+75 40 2 1006.25 2,012.50       
04+50 39.5 2 993.75 1,987.50       

Matches Drawings 11,937.60     length of ICT (ft) 200

Date Station Depth Width
Vertical 
Area Volume

6/6/1997 03+50 39.5 2
03+25 40 2 993.75 1,987.50       
03+00 40.5 2 1006.25 2,012.50       
02+75 40 2 1006.25 2,012.50       
02+50 39.5 2 993.75 1,987.50       
02+25 39 2 981.25 1,962.50       
02+00 38.5 2 968.75 1,937.50       

Matches Drawings 11,900.00     length of ICT (ft) 350
Missing stations 04+50-03+50

Date Station Depth Width
Vertical 
Area Volume

6/9/1997 02+00 38.5 2
01+75 38.5 2 962.5 1,925.00       
01+50 39 2 968.75 1,937.50       

6/10/1997 01+25 39 2 975 1,950.00       
01+00 39 2 975 1,950.00       
00+75 38.5 2 968.75 1,937.50       
00+50 38 2 956.25 1,912.50       
00+35 38 2 570 1,140.00       

Missing stations 00+35-00+00 12,752.50     length of ICT (ft) 200

ICT 14-3

ICT 14-4

ICT 14-5
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Piping & Instrument Diagram TK-530 Devolitizer
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Piping & Instrument Diagram TK-380 Acid Storage
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TK-700 Storage Area Piping Plan

Groundwater Treatment Plant Piping Elevation
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Groundwater Treatment Plant Pipe Support Plan

Groundwater Treatment Plant Pipe Supports-Elevations & Details

Groundwater Treatment Plant Pipe Supports-Elevations & Details
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Groundwater Treatment Plant Steel Details
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Groundwater Treatment Plant Piping Effluent Discharge
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Endwall & Thrust Block Fdn's. Plan, Sections and Details

Piping & Instrument Diagram Groundwater Extraction System

Piping & Instrument Diagram Groundwater Extraction System

Piping & Instrument Diagram Groundwater Extraction System

Piping & Instrument Diagram Groundwater Extraction System
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INQUIPASSOCIATES, INC.

SLURRY WALLS

SEEPAGE BARRIERS

FLEXIBLE UNERS

GROUTING

EOT H N I C O N T R C T O

je.ct.97131

Radian International

Longhorn Army Ammunition Plant

P.O.Box 107

Karnack, TX 75661

Attn: Mr. Bryan Smith

JUN 241997 •;''

D\/ F2

June 17, 1997

McLean Office

Re: Longhorn Ammunition Plant, Karnack, Texas

USACE Contract No. DACA56-93-D0016

Solicitation No. 2379-96-ICT-01

Serial Letter No. 8497-12

Dear Mr. Smith:

On May 22nd, Inquip damaged the perforated pipe while removing the chain used

to submerge it on ICT-9. The chain had become stuck on a splicer. The splicer was

installed at the bend in the pipe and the chain snagged on it. From the appearance of the

retrieved section of pipe, the pipe remaining in the trench is twisted nearly closed (see

attached sketch).

We have modified our installation methods to avoid a similar mistake.

We have tested the sump by pumping and feel we have a good recovery at the

well. The water appears to be clear without sedimentation.

Inquip requests your acceptance of this trench as installed. We believe it will

function as intended.

We also propose deducting the quantity of ICT drain installed between sta 1+95

and sta 2+00, for its full depth, from our contract amount.

If this is acceptable, please acknowledge. If additional information is required or

if you wish to discuss this further, please contact me at (703) 442-0143.

Best regards,

■^

'James C. Edwards

Operations Manager

Eastern Region

WESTERN REGION P.O. Box 2182 • Santa Barbara, CA 93120 • (805)687-2007 • FAX (805)682-0396

EASTERN REGION P.O. Box 6277 • McLean, VA 22106 • (703)442-0143 • FAX (703)442-0188
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MEASURED ON 
SEPT, 5, 1995 

SCREENED 5' 
INTERVAL 

P : PIEZOMETER WELL 

MW : MONITORING WELL 

EH = SOIL BORING 

I. THESE CROSS-SECTIONS ARE AN INTERPRETATION 
OF PIEZOMETERS. MONITORING WELLS AND SOIL 
BORING OAT A ONLY AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 
IN SUBSURF' ACE CONDITIONS tAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
. APPROXIMATE AND BASED ON FIELD EXPLORA· 

nON. HOWEVER. SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 

. DETERMINATION OF TRENCH DEPTH MAY BE 
MODlFIEO IN THE FIELD BY [)OW ENVIRONMENTAL, 
INC. 

3. TRENCH 5T ABILITY DURING CONSTRUCTlON 
MUST BE THE RESPONSIBILITY OF THE SUB­
CONTRACTOR AT NO ADDITIONAL COST TO DOW 
ENVIRONMENTAL. INC. 
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[--I CLAY 
WATER LEVEL 
MEASURED ON 
SEPT. 5, 1995 

SCREENED 5' 
INTERVAL 

P = PIEZOMETER WELL 

MW = MONITORING WELL 

EH = SOIL BORING 

I. THESE CROSS·SEcnONS ARE AN INTERPRETA110N 
OF PIEZOMETERS. MONITORING WELLS ANO SOIL 
BORING DATA ONLY AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 
IN SUBSURFACE CONDITIONS CAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON FIELD EXPLORA· 
TION. HOWEVER. SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 
DETERMINATION OF TRENCH DEPTH MAY BE 
MODIFIED IN THE FIELD BY DOW ENVIRONMENTAL, 
INC. 

3. TRENCH STABILITY DURING CONSTRUCTION 
MUST BE THE RESPONSIBILITY OF THE SUB· 

_ CONTRACTOR AT NO ADDITIONAL COST TO DOW 
ENVIRONMENTAL, INC. 
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1--1 CLAY 
WATER LEVEL 
MEASURED ON 
SEPT. 5, 1995 

SCREENED 5' 
INTERVAL 

P = PIEZOMETER WELL 

MW = MONITORING WELL 

EH = SOIL BORING 

1. THESE CROSS·SEcnONS ARE AN INTERPRETATION 
OF PIEZOMETERS, MONITORING WELLS ANO SOIL 
BORING DATA ONLY AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 
IN $UBSURF ACE CONDITIONS CAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON FIELD EXPLORA· 
TION. HOWEVER. SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. fiNAL 
OETERMINA TlON OF TRENCH DEPTH MAY BE 
MODIFIED IN THE FIELD BY DOW ENVIRONMENTAL. 
INC. ' 

3. TRENCH STABILITY DURING CONSTRUCTION 
MUST BE THE RESPONSIBILITY OF THE SUB· 
CONTRACTOR AT NO ADDITIONAL COST TO DOW 
ENVIRONMENTAL. INC. 
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1--1 CLAY 
WATER LEVEL 
MEASURED ON 
SEPT. 5, 1995 

SCREENED 5' 
INTERVAL 

P = PIEZOMETER WELL 

MW = MONITORING WELL 

EH = SOIL BORING 

L THESE CROSS·SECTIONS ARE AN INTERPRETATION 
OF PIEZOMETERS, MONITORING WELLS AND SOIL 
BORING DATA ONL.Y AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 
IN SUBSURFACE CONDITIONS CAN 8E EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON FIELD EXPLORA-
TION. HOWEVER, SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 
DETERMINATION OF TRENCH DEPTH MAY BE 
MODlFIEO IN THE FIELD BY DOW ENVIRONMENTAL, 
INC. 

3. TRENCH STABILITY DURING CONSTRUCTION 
MUST BE THE RESPONSIBILITY OF THE SUB­
CONTRACTOR AT NO ADDITIONAL COST TO DOW 
ENVIRONMENTAL, INC. 
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INTERVAL 

P = PIEZOMETER WELL 

MW = MONITORING WELL 

EH = SOIL BORING 

I. THESE CROSS·SECTIONS ARE AN INTERPRETATION 
OF PIEZOMETERS, MONITORING WELLS AND SOIL 
BORING OAT A ONLY AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 

, IN SUBSURFACE CONDInONS CAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON FIELD EXPLORA­
TION. HOWEVER. SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 
DETERMINATION OF TRENCH DEPTH MAY 8E 
MOO/FlED IN THE FfELD BY DOW ENVIRONMENTAL, 
INC. 

3. TRENCH 5T ABILITY DURING CONSTRUCTION 
MUST BE THE RESPONSIBILITY OF THE SUB­
CONTRACTOR AT NO ADDITIONAL COST TO DOW 
ENVIRONMENTAL. INC. 
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[--I CLAY 
WATER LEVEL 
MEASURED ON 
SEPT. 5, 1995 

SCREENED 5' 
INTERVAL 

P • PIEZOMETER WELL 

MW • MONITORING WELL 

EH • SOIL BORING 

I. THESE CROSS-SECTIONS ARE AN INTERPRETATION 
OF PIEZOMETERS, MONITORING WELLS AND SOIL 
BORING DATA ONLY AND ARE INFERRED FROM 
OAT A COLLECTED IN THE FIELD. VARIATIONS 
IN SUBSURFACE CONDITIONS CAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON FIELD EXPLORA-
TION. HOWEVER, SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 
DETERMINATION OF TRENCH DEPTH MAY BE 
MODIFIED IN THE FIELO BY DOW ENVIRONMENTAL. 
INC. 

3. TRENCH STABILITY DURING CONSTRUCnON 
MUST BE THE RESPONSIBILITY OF THE SUB­
CONTRACTOR AT NO AOOiTIONAL COST TO DOW 
ENVIRONMENTAL, INC. 
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1--\ CLAY 
WATER LEVEL 
MEASURED ON 
SEPT. 5, 1995 

SCREENED 5' 
INTERVAL 

P = PIEZOMETER WELL 

MW = MONITORING WELL 

EH = SOIL BORING 

L THESE CROSS~SECTIONS ARE AN INTERPRETATION 
OF PIEZOMETERS, MONITORING WELLS AND SOIL 
BORING DATA ONLY AND ARE INFERRED FROM 
DATA COLLECTED IN THE FIELD. VARIATIONS 
IN SUBSURFACE CONDITIONS CAN BE EXPECTED. 

2. THE TRENCH DEPTHS SHOWN HEREIN ARE 
APPROXIMATE AND BASED ON F"IELD EXPLORA. 
Tlon. HOWEVER, SUBCONTRACTOR MUST ADHERE 
TO TRENCH BOTTOM DEPTH AS SHOWN. FINAL 
DETERMINATION OF TRENCH DEPTH MAY BE 
MODIFIED IN THE FIELD BY DOW ENVIRONMENT Ar.. 
INC. 

3. TRENCH STABILITY DURING CONSTRUCTION 
MUST BE THE RESPONSIBILITY OF THE SUB­
CONTRACTOR AT NO AOOtTIONAL COST TO DOW 
ENVIRONMENTAL, INC. 
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IRA Information in Quality Control Dailey Reports

Page 1

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

Approx 
Treated 59,425.78   

cubic 
yards

Total 50,942.75   tons 6,423,024        1,960        24,304     4,154    28,713.50        
2/3/1997 117,000           
2/4/1997
2/5/1997
2/6/1997
2/7/1997
2/8/1997
2/9/1997

2/10/1997

2/11/1997
by ACD & INF 
cage this week

2/12/1997
2/13/1997 50

2/14/1997 50

west of most 
NW Burn cage 
10 loads aprox 
55 cy 55

105
2/19/1997 91,440             
2/21/1997 40
2/22/1997 98.5
2/24/1997 66.7
2/25/1997 116.3
2/26/1997 95.7
2/27/1997 95.7
2/28/1997 149.6 along road E 60

3/1/1997 102.6
3/3/1997 72.9 75
3/4/1997 135.1 75
3/5/1997 97.5 25,000             
3/6/1997 150.9 25,000             135
3/7/1997 242 along road E 25 60
3/8/1997 142 along road E 85

3/10/1997 180.1 along road E 90 20
3/11/1997 229.8 along road E 105 115.5
3/12/1997 229.8 along road E 55
3/13/1997 175.8 117,737           
3/14/1997 314 along road E 195 82

 Excavations, Treatment & Disposal

Total from NW  of burn cage

Sumary of all volumes
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IRA Information in Quality Control Dailey Reports

Page 2

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)
3/15/1997 313 along road E 105 173
3/17/1997 255.6 along road E 240 182
3/18/1997 179.8 along road E 203
3/19/1997 88.1 118,513           270

975.5
3/20/1997 257.5 111,084           
3/21/1997 298 245
3/22/1997 47.6 UXO

3/24/1997 190.8
munitions 
clearing

3/25/1997 220.7
set -up power 
screen for UXO 45

3/26/1997 82.4
UXO & metal 
debris 345 145

3/27/1997 333 110 150

3/28/1997 228.5 225 220

3/29/1997 106.6
Fig 5-2 AMP.. 
ID #40 and #41 120 275

3/31/1997 276.8

Fig 5-2 AMP.. 
ID #40 and #41 
- PPE escalated 
to level C 
respirator 225

4/1/1997 303.5 117,411           
Fig 5-2 AMP.. 
ID #40 and #41 260

4/2/1997 494.7 111,232           
Fig 5-2 AMP.. 
ID #41 and #42 135 270

4/3/1997 340.6
Fig 5-2 AMP.. 
ID #41 and #42 255 220

4/4/1997 212.9
4/7/1997 53.3

4/8/1997 256.4 120,270           
Fig 5-2 AMP.. 
ID #42 and #43 405 120

Total for along Road E
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IRA Information in Quality Control Dailey Reports

Page 3

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

4/9/1997 233.3 105,771           
Fig 5-2 AMP.. 
ID #42 and #43 405 258

4/10/1997 379.4

Fig 5-2 AMP.. 
ID #42 and #43 
screening for 
uxo 240 296

4/11/1997 243.6

more uxo -soil 
treatment & 
excavations 
shut down 220

4/14/1997 uxo clearing
4/15/1997 112,562           uxo clearing
4/16/1997 uxo clearing

4/17/1997 139.9 79,572             
Fig 5-2 AMP.. 
ID #42 and #41 135

4/18/1997 358.4
Fig 5-2 AMP.. 
ID #42 and #43 260

4/19/1997 127.8
Fig 5-2 AMP.. 
ID #42 and #43 155

4/21/1997 261.2
Fig 5-2 AMP.. 
ID #42 and #43 462

4/22/1997 136.5

4/23/1997 447.8

Fig 5-2 AMP.. 
ID #43 and #44 
removed 
concrete in Rd 
D & rainwater 
west of cages 
& boundary 
sampling of 
excavation 438

4/24/1997 451.7 86,157             
Fig 5-2 AMP.. 
ID #43 and #44 266 195

00116938



IRA Information in Quality Control Dailey Reports

Page 4

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

4/25/1997 447.8
Fig 5-2 AMP.. 
ID #43 and #44 210 135

4/26/1997
4/27/1997
4/28/1997 162.1

4/29/1997 308.5 118,012           
Fig 5-2 AMP.. 
ID #43 and #44 210 110

4/30/1997 258.7
Fig 5-2 AMP.. 
ID #43 and #44 420 65

5/1/1997 377.6
Fig 5-2 AMP.. 
ID #43 and #44 112 260

5/2/1997 199.3

Fig 5-2 AMP.. 
ID #43 and #44 
metal debris 48

5/3/1997
Fig 5-2 AMP.. 
ID #43 and #44

5/4/1997

5/5/1997 283.2 121,852           
Fig 5-2 AMP.. 
ID #43 and #44 378 135

5/6/1997 283.2 113,819           
m etal, concrete 

& debris

5/7/1997 292.5

boundary 
sam pling of 
source 
excavation pits 
6B, 6C & 6D  
ICT excavated 
m aterial 
treated 294

5/8/1997 275.8

No info but 
picture shows 
between Rd C 
to Rd D 126

00116939



IRA Information in Quality Control Dailey Reports

Page 5

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

5/9/1997 198.1

No info but 
picture shows 
between Rd C 
to Rd D 126

5/10/1997 315
4,696               

5/11/1997

5/12/1997 236.2 77,141             

ICT excavated 
material 
treated

5/13/1997 122.7 134,557           

ICT excavated 
material 
treated

5/14/1997 47.5

ICT excavated 
material 
treated

5/15/1997 66.3

ICT excavated 
material 
treated 0

5/16/1997 137.7

ICT excavated 
material 
treated  

5/17/1997
5/18/1997

5/19/1997 208.7

ICT excavated 
material 
treated

5/20/1997 193.3

ICT excavated 
material 
treated

5/21/1997 193.3

ICT excavated 
material 
treated

Total for area along Road D to C

00116940



IRA Information in Quality Control Dailey Reports

Page 6

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

5/22/1997 125.1 70,377             

ICT excavated 
material 
treated

5/23/1997 159.5

ICT excavated 
material 
treated

5/24/1997
5/25/1997
5/26/1997

5/27/1997 98.1

ICT excavated 
material 
treated

5/28/1997 98.1

ICT excavated 
material 
treated

5/29/1997 162.83 131,273           

ICT excavated 
material 
treated

5/30/1997 125.55 37,910             

ICT excavated 
material 
treated

5/31/1997
6/1/1997

6/2/1997 281.9

ICT excavated 
material 
treated

6/3/1997 433.8 40,136             no location info 375

6/4/1997 340.7 no location info 120

6/5/1997 292.8 no location info 285 48

6/6/1997 363.5 no location info 438
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IRA Information in Quality Control Dailey Reports

Page 7

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)
981

6/7/1997 333 North of ACD 333

6/8/1997

6/9/1997 330.9 49,115             North of ACD 360 126

459

6/10/1997 423.6

6/11/1997 176.7
adjacent to 
ACD 300 210

6/12/1997 332.3
adjacent to 
ACD 240 180

6/13/1997 51.8 345
6/14/1997 84,434             
6/15/1997

6/16/1997 123.4 30,000             
adjacent to 
ACD 432

6/17/1997 262.1 35,000             390

6/18/1997 287.4
adjacent to 
ACD 390 120

6/19/1997 274.5
adjacent to 
ACD 150 84

6/20/1997 222.1
adjacent to 
ACD 636

6/21/1997
6/22/1997

6/23/1997 305.8
adjacent to 
ACD 105 210

6/24/1997 321.3
adjacent to 
ACD 75

6/25/1997 230.2
adjacent to 
ACD 270 180

6/26/1997 211.5
adjacent to 
ACD 180 126

6/27/1997 278.3
adjacent to 
ACD 120

6/28/1997
6/29/1997
6/30/1997 282.7 100,000           195

7/1/1997 393.6
adjacent to 
ACD 275

7/2/1997 393.6 180

Total for North of ACD

Total for No Location in June 1997

00116942



IRA Information in Quality Control Dailey Reports

Page 8

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

7/3/1997 220.4
adjacent to 
ACD 150 518

7/4/1997   
7/5/1997
7/6/1997
7/7/1997 270.2
7/8/1997 195.2 435

7/9/1997 333.6 38,000             
adjacent to 
ACD 315 162

7/10/1997 335.4
adjacent to 
ACD 150 410

7/11/1997 259.5 118,215           
adjacent to 
ACD 282

7/12/1997
7/13/1997
7/14/1997 236.2 330
7/15/1997 152.03 BG 3 285 300
7/16/1997 40.6 210
7/17/1997 40.6 63,339             
7/18/1997 73.5 BG 3 225
7/19/1997
7/20/1997

7/21/1997 210.2
adjacent to 
ACD 186

7/22/1997 215 47,113             210
7/23/1997 403.9 40,415             135

7/24/1997 506.2
adjacent to 
ACD 195 555

7/25/1997 372.7 29,908             
adjacent to 
ACD 375 342

7/26/1997
7/27/1997

7/28/1997 129.4 57,805             
adjacent to 
ACD 330 134

7/29/1997 258.6 101,286           300

7/30/1997 467.2 70,550             
adjacent to 
ACD 270 450

7/31/1997 240

8/1/1997 268.3
adjacent to 
ACD 350

8/2/1997
8/3/1997
8/4/1997 198.6

00116943



IRA Information in Quality Control Dailey Reports

Page 9

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

8/5/1997 431.6 66,916             
adjacent to 
ACD 285 345

8/6/1997 469.9 70,000             
adjacent to 
ACD 300 525

8/7/1997 462.7 150
8/8/1997 166.8 20,000             
8/9/1997

8/10/1997

8/11/1997 314.8
adjacent to 
ACD 600

8/12/1997 485.9 94,103             
adjacent to 
ACD 375 450

8/13/1997 318.1 77,136             
adjacent to 
ACD 345 300

8/14/1997 151.6 71,240             
adjacent to 
ACD 465 525

8/15/1997 307.6 43,980             360
8/16/1997
8/17/1997
8/18/1997 467.1 67,618             270

8/19/1997 475.7 86,496             
adjacent to 
ACD 240 255

8/20/1997 419.5
adjacent to 
ACD 330 600

8/21/1997 546.4 56,105             
adjacent to 
ACD 300 600

8/22/1997 246.6 25,157             135
8/23/1997
8/24/1997
8/25/1997 420.7 315

8/26/1997 501.7 63,029             
adjacent to 
ACD 465 300

8/27/1997 553.8 34,969             
adjacent to 
ACD 210 485

8/28/1997 13 33,888             
adjacent to 
ACD 360 425

8/29/1997 345.2
8/30/1997
8/31/1997

9/1/1997 345

9/2/1997 403.9 52,059             
adjacent to 
ACD 375

00116944



IRA Information in Quality Control Dailey Reports

Page 10

Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)

9/3/1997 461.8
adjacent to 
ACD 300 600

9/4/1997 400.5 34,725             
adjacent to 
ACD 720 225

9/5/1997 488.2 35,221             240
9/6/1997
9/7/1997

9/8/1997 411.5 55,797             
adjacent to 
ACD 225 300

9/9/1997 533.6 38,854             
adjacent to 
ACD 255 630

9/10/1997 523.1
adjacent to 
ACD 480 300

9/11/1997 215.5
adjacent to 
ACD 285 525

9/12/1997 210
total cy 
adjacent to 
ACD                14,927 

9/13/1997
9/14/1997
9/15/1997 236.4 150
9/16/1997 479.6 255
9/17/1997 314 No info 270 270                  

9/18/1997 272.8 56,409             No info 195 570                  

9/19/1997 416.73 62,308             315
9/20/1997
9/21/1997
9/22/1997 174.14 36,379             No info 345 450                  

9/23/1997 416.03 36,379             
9/24/1997 417.52
9/25/1997 204.22 58,984             No info 480 250                  

9/26/1997 284.6 42,272             No info 495 720                  

9/27/1997
9/28/1997
9/29/1997 158.2 50,130             No info 240
9/30/1997 395.4 50,130             
10/1/1997 555.8 54,214             No info 180 600                  

10/2/1997 412.7 45,938             No info 315 350                  

10/3/1997 445.6 45,938             No info 375
10/4/1997
10/5/1997
10/6/1997 369.3 No info 270 165                  
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Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)
10/7/1997 254.9 31,617             No info 255 390                  

10/8/1997 253.99
10/9/1997 226.5 78,597             No info 285 525                  

10/10/1997 226.5 44,184             
10/11/1997
10/12/1997
10/13/1997 306.9
10/14/1997 291.1 49,512             No info 300
10/15/1997 320 65,376             No info 280
10/16/1997 364.2 71,708             No info 165 375                  

10/17/1997 286.7 28,586             No info 210 480                  

10/18/1997
10/19/1997
10/20/1997 278.2 50,209             No info 165 150                  

10/21/1997 278.2 36,334             No info 195 150                  

10/22/1997 331.66 46,508             
10/23/1997 63.45 44,115             No info 165
10/24/1997 237.5 51,389             
10/25/1997
10/26/1997
10/27/1997 182.4 77,090             No info 225 210                  

10/28/1997 277 99,193             No info 255 300                  

10/29/1997 341.7 34,530             No info 210 615                  

6,570               

10/30/1997 298.9 45,474             
10/31/1997 229.3 240

11/1/1997
11/2/1997
11/3/1997 251.7
11/4/1997 216.2 30,098             225
11/5/1997 113.2 12,063             225
11/6/1997 247.8 24,761             225
11/7/1997 160.7 54,847             210
11/8/1997
11/9/1997

11/10/1997 108.3 27,730             
11/11/1997 111.6 98,087             
11/12/1997 20 41,752             
11/13/1997 74.9 49,200             
11/14/1997 123.8 39,166             
11/15/1997
11/16/1997
11/17/1997 30.8 390

Total for No info in September-October 1997
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Date

Material 
Processed in 
LTTD (tons)

 Discharged 
Treated 
Groundwater 
(gal) 

Notes: 
Pertaining to 
Excavation 
Areas

Treated 
Soil to 
Landfill 12 
(yd3)

Treated 
Soil to 
Landfill 16 
(yd3)

Treated 
Soil to 
BG3 
(yd3)

Material 
Excavated 
Dailey BG3 

(yd3)
11/18/1997 48.6
11/19/1997 106
11/20/1997 86.3
11/21/1997 96.7
11/22/1997
11/23/1997
11/24/1997 300
11/25/1997 56.7 83,204             
11/26/1997 53,382             
11/27/1997
11/28/1997
11/29/1997
11/30/1997

12/1/1997
12/2/1997 111.3
12/3/1997 101.6
12/4/1997 68.2
12/5/1997 105.8 21,772             
12/6/1997
12/7/1997
12/8/1997 88 17,520             
12/9/1997 122.8 30,199             

12/10/1997 51.9
12/11/1997 28,887             
12/12/1997 31,454             
12/13/1997
12/14/1997
12/15/1997 21,626             
12/16/1997 88,000             
12/17/1997 40,933             
12/18/1997 30,283             
12/19/1997 52,789             
12/20/1997
12/21/1997
12/22/1997
12/23/1997
12/24/1997
12/25/1997
12/26/1997
12/27/1997
12/28/1997
12/29/1997 28,093             
12/30/1997 47,376             
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LONGHORN ARMY AMMUNITION PLANT 

RESTORATION ADVISORY BOARD 

Karnack, Texas 

(479) 635-0110 

October 1, 2012 

 

Dear LHAAP RAB Member, 

 

The next Restoration Advisory Board (RAB) meeting will be held on Thursday, October 18, 

2012, from 6:30 to 8:00 p.m. at the Karnack Community Center, Karnack, Texas. We hope that 

you can attend. If you have any questions, please do not hesitate to contact me. 

 

AECOM is the contractor supporting the U.S. Army environmental restoration activities at the 

Longhorn Army Ammunition Plant (LHAAP), and will be coordinating the RAB meeting. A 

tentative agenda for the meeting is attached. If you have additional items for the agenda, please 

provide to me at rose.zeiler@us.army.mil. 

 

Regards, 

 
Dr. Rose Zeiler 

Department of the Army 

Longhorn Army Ammunition Plant 

Box 220 

Ratcliff, Arkansas 72951 

 
Copy to: 

Dawn Orsack, Rick Lowerre; CLI (TAG) 

Janetta Coats, Donn Walters; EPA (TAG) 

 

  

00116949



 
LONGHORN ARMY AMMUNITION PLANT 

RESTORATION ADVISORY BOARD 

Karnack, Texas 

(479) 635-0110 

 

AGENDA 

 

 

06:30   Welcome and Introduction 

 

06:35   Open items {RMZ} 

-RAB Administrative Issues 

- Minutes 

- Website 

- RAB Tour 

 

07:05   Defense Environmental Restoration Program (DERP) Update {AECOM} 

-Introduction of Project Team 

- Overview of Scope and Approach 

-Documents Status/ Environmental Sites 

-Groundwater Treatment Plant (GWTP) Update 

 

07:25   Other DERP Environmental Restoration Update {RMZ} 

   - Status of Demonstration at Site 37 

   - Sitewide LUC Management Plan Update 

 

07:30  Military Munitions Response Program (MMRP) {USACE} 

 

07:35  Other Environmental Restoration Issues {RMZ} 

   - Dispute Resolution 

 

07:50  Look Ahead at the Schedule 

 

08:00  Adjourn {RMZ} 

DATE:  Thursday, October 18, 2012 

TIME:  6:30 – 8:00 PM 

PLACE: Karnack Community Center, Karnack, Texas 
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Subject: Final Minutes, Quarterly Restoration Advisory Board (RAB)
Meeting, Longhorn Army Ammunition Plant (LHAAP)

Location of Meeting: Karnack Community Center, Karnack, Texas

Date of Meeting: October 18, 2012, 6:30 – 08:00 PM

Meeting Participants:

LHAAP/BRAC: Rose M. Zeiler
USACE: John Lambert, Aaron Williams, Wendy Lanier
USAEC: Robin Paul
AECOM: Dave Wacker, Gretchen McDonnell, Marwan Salameh, Rick

Cramer
TCEQ: Fay Duke
USEPA Region 6: Rich Mayer, Janetta Coats, Charles Faulty

Kent Becher (USGS Liaison to USEPA)
USFWS: Mark Williams
RAB: Present: Paul Fortune, Robert Cargill, Charles Dixon, Carol

Fortune, Judith Johnson, Judy Van Deventer, Richard
LeTourneau, Nigel Shivers, Tom Walker
Absent:  Ken Burkhalter, Lee Guice, Ted Kurz, Jim Lambright,
E.V. Wilson, Pickens Winters

Public: Mary Britt, Terry Britt, Terry Echols, B. Mauthe, Vicki Pace,
Ray Polk, Tony Thomas (Karnack Independent School District),
Jay Webb, Dawn Orsack and George Rice (CLI - TAG)

An agenda for the RAB meeting was distributed prior to the meeting.  Paul Fortune called the
meeting to order.

Welcome – Rose Zeiler
Rose welcomed attendees to the meeting.

Open Items – Rose Zeiler
Minutes
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Rose stated that RAB meeting minutes for all 2011 meetings and the July 2012 meeting had
been distributed to the RAB members for review and comment.  Judy Vandeventer made a
motion to approve all 2011 RAB meeting minutes and the July 2012 RAB meeting minutes.
Motion seconded by Judith Johnson.

Website
Robin Paul of USAEC stated that Longhorn has been identified to receive a RAB website as
part of a test program.  The timetable for having the website up and running was unknown but
anticipated to be before the end of the 2013 fiscal year.  Dawn Orsack, CLI-TAG noted that
CLI has also created a website where meeting materials and some documents have been
posted.

RAB Member Attendance
Paul Fortune noted that some RAB members have not been attending meetings regularly.  His
intent is to check the charter to determine the procedure to remove inactive RAB members to
allow selection of new members.  His intent is to send a letter to inactive members asking them
to participate one final time before moving forward with selection of new members.  AECOM
will provide a record of meeting attendance for the last two years to assist the RAB in their
evaluation.

RAB Tour
The last RAB tour of the facility was two years ago.  Judith Vandeventer suggested waiting to
conduct the next tour until new RAB members have been added.  Rose suggested and the
group agreed to tentatively plan for a tour in conjunction with the March 2013 RAB meeting.

Community Involvement Plan (CIP) Update Status
Ms. Paul informed the group that a draft of the revised CIP is being prepared now that all
required data has been collected and interviews conducted.  RAB members will each receive a
copy of the new CIP.

Defense Environmental Restoration Program (DERP) Update – AECOM (Dave Wacker)
Introduction of Project Team
AECOM Project Manager Dave Wacker introduced other members of the AECOM team
attending the meeting.  Gretchen McDonnell was introduced as the Deputy Project Manager
assisting Dave.  Marwan Salameh was introduced as the task leader for the LHAAP 18/24 site
and the Groundwater Treatment Plant (GWTP).  Rick Cramer was introduced as the lead on
the Conceptual Site Model work for LHAAP-18/24.
In addition to AECOM staff, a limited number of subcontractors will be assisting AECOM
with LHAAP operations.  Specifically, World Environmental has hired the two long-time
LHAAP GWTP technicians and another local individual to support daily operations.
Additionally, Eagle Environmental Services of Shreveport will be utilized to provide
supplemental technical staff as needed for field efforts.

Judith Johnson requested that AECOM provide a more detailed organizational chart showing
AECOM project staff for the next RAB meeting.
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Overview of Scope and Approach
AECOM’s contract period of performance ends September 20. 2017.  Dave summarized that
AECOM’s ultimate goal is to achieve either “Remedy in Place” or “Operating Properly and
Successfully” status for all LHAAP sites under their contract before that date.  At the next
RAB meeting, AECOM will present a slide describing the Comprehensive, Environmental
Response, Compensation, and Liability Act (CERCLA) process to help in understanding where
each of the sites are on the path to closure.  Dave presented a slide showing the names and
locations of the LHAAP sites included in AECOM’s contract.

Document Status/Environmental Sites
Status reviews were presented for sites with significant activities upcoming in the near-term.
LHAAP-04.  Soil impacts have been addressed.  Perchlorate in groundwater is the remaining
contaminant to be addressed.
LHAAP-47.  Soil and groundwater remedies will be completed for this site.  AECOM showed
a slide depicting extent of soil and groundwater impacts at this site.
LHAAP-46.  Remedial Design is complete.  AECOM is preparing the Remedial Action Work
Plan to implement the design to address impacted groundwater.
LHAAP-67.  Remedial Design is complete.  AECOM is preparing the Remedial Action Work
Plan to implement the design to address impacted groundwater.
LHAAP-18/24.  A historical data review is being conducted and the Conceptual Site Model
(CSM) for the site is being updated.  AECOM is preparing a Post-Screening Investigation
(PSI) work plan to collect information to fill data gaps.  USACE was asked to prepare an
“activity/source map” of LHAAP-18/24 showing the locations of all disposal areas and
activities.

Compliance Sampling.  Completed in September for LHAAP-18/24 and the 6 perimeter wells.
Five-Year Review.  A kick-off meeting has been held for this work.  The draft Five-Year
Review Report is planned to be delivered to the Army for review by the end of February.
Public notice of the Five-Year Review activities will be published in the Marshall paper.
AECOM was asked to prepare a slide showing the sites that will be included in the Five-Year
Review.

Groundwater Treatment Plant (GWTP) Update
The GWTP began treating water on September 6, 2012 to continue containment of the plume
at LHAAP-18/24.  Operations had halted on May 21, 2012 when a bearing on the scrubber
blower shattered causing hot gases from the catalytic oxidation unit to enter the scrubber stack
which resulted in warping of the stack. Since the GWTP was restarted, 512,722 gallons of
water have been treated and returned to the site through the sprinkler system.  Because the
catalytic oxidation unit and damaged air scrubber are off-line, monitoring of untreated gas
emissions is being conducted as an interim solution to allow plant operation until a long-term
plan for the GWTP treatment train is developed.

Paul Fortune asked what happens when the GWTP wears out, since it looks like there’s no end
in sight for its operations.  Dave Wacker stated that everything has a lifespan, but that AECOM
has proposed to refurbish the GWTP and evaluate the plant to determine the best long-term
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operation plan.  The GWTP is very efficient at removing contaminants and controlling the
plume, but AECOM is evaluating whether there is a better final remedy that should be
proposed.  Rose stated that AECOM must ensure the GWTP continues to work until a final
remedy is decided upon; the ultimate goal is to more aggressively clean-up LHAAP-18/24 and
shut the GWTP down.  However, there are no solid dates on when the GWTP might be able to
shut down and the plant needs to continue to operate until then.

Paul asked how many GWTP operators AECOM is using.  Dave replied that there are two full-
time operators (the same individuals who have been running the GWTP for years under
previous contractors) and one part-time local employee who focuses more on mowing and
maintenance.  Currently, AECOM also has another GWTP operator from their San Antonio
office at Longhorn to assist in the refurbishing of the facility.

Upcoming Field Work
LHAAP-18/24.  The PSI work plan will be executed to collect additional field data relating to
geology and groundwater.
LHAAP-46 and LHAAP-67.  Remedial Action Work Plans will be executed, including
monitoring well installation and groundwater sampling.

Proposed Plan Public Meeting
December 11, 2012 is the tentative date of public meetings associated with the Proposed Plans
for LHAAP-04 and LHAAP-47.  A public notice will be published in the Marshall Messenger.
Notice of the meeting will also be sent to RAB members and the “interested parties” list.
Judith Johnson requested that the public notice sent to the newspaper be emailed to the RAB
who will further distribute to help get the word out.

Military Munitions Response Program (MMRP) – USACE
Recent Groundwater Monitoring
Rich Mayer, USEPA stated that results have been received for groundwater monitoring
conducted in August for ten wells at the two munitions sites.  USEPA redeveloped the wells
prior to the sampling event.  Perchlorate levels were lower than the last groundwater sampling
event.  Groundwater elevations were lower.

Other DERP Environmental Restoration Update – Rose Zeiler
LHAAP-37 Bioplug Demonstration Project
Rose informed the group that the bio-plug system has been installed, and inoculation with
aerobic microbes, air and nutrients began in September.  A presentation on initial results is
anticipated to happen this spring.

Sitewide Land Use Controls (LUC) Management Plan Update
Rose stated that the plan will contain a list of all LUC signs required for each site.  The
document will be kept current and authentic through annual “recertification” updates that will
be done even if no changes to the plan are needed.  All the LUC plans will be in one tabbed
document for consolidated reference.

Other Environmental Restoration Issues – Rose Zeiler
Dispute Resolution
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Dispute resolution continues.  Nothing specific to update since last RAB meeting.

Look Ahead at the Schedule
The public meeting for LHAAP-04 and LHAAP-47 Proposed Plans is scheduled for December
11, 2012.  Notice of the meeting will be provided to RAB members.
The next RAB meeting was tentatively scheduled for January 31, 2013 at the Karnack
Community Center.

New Items/Question and Answer
A question was asked if the “perimeter wells” recently sampled are for the perimeter of the
entire plant or just one site?  Rose replied that the perimeter wells are for the entire plant.  A
question was asked if there is any change in the amount of sampling AECOM will be doing as
compared to Shaw.  Rose replied that sampling requirements are set by regulatory agreement.

Paul Fortune inquired on the condition of the INF Pond liner.  Rose provided background
information that INF Pond was first constructed to support the Rocket Motor Burn-Out area,
but it was never used.  The only water routed to the Pond is treated water from the GWTP, and
that only occurs when the bayou is dry.  (When the bayou is dry, treated water cannot be
discharged to the bayou, and must be held until it can be discharged)  While the current volume
of treated water is being handled by returning directly to the site by the sprinkler system (water
is not routed to the Pond), the Pond is available to provide additional treated water storage
capacity if needed.  As for current status of the liner, Rose stated that the liner issue from last
year where there were trees growing up through the edge of the liner has been resolved.  There
is currently a small amount of erosion of the soil cover along one edge that is being taken care
of by AECOM.

A member of the public asked why the water can’t be released to the dry bayou if the water is
treated.  Rose responded that the chloride and sulfate (salts) in the water require stream flow to
meet discharge criteria.

A member of the public stated there was a health risk study done in 2003, and inquired what
information there is before that regarding the impacts to the health of citizens and their
offspring.  Rose stated that USEPA is waiting to receive a list of specific health risk questions
from Mr. Winters, and those questions will be addressed.

A member of the public asked who pays for fixing the GWTP equipment.  Rose stated that
operation and repair of the GWTP is part AECOM’s responsibility.  The gentleman then asked
why the Army allowed the Catalytic Oxidation (CATOX) unit to be offline since May.  John
Lambert explained that there were two options when the CATOX unit failed; either repair the
CATOX or run the GWTP without the CATOX.  To repair the CATOX, the repair parts
(blower bearing) would take 6-8 weeks to obtain.  To run the GWTP temporarily without the
CATOX unit, Army received regulatory approval as a short term measure while assessing the
system.  AECOM is now collecting data on the air emissions to determine whether the
CATOX unit should be part of the long-term solution and identified that the air data to date
met all health screening levels.
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George Rice, CLI asked which sites will be included in the upcoming Five-Year Review.  Rose
stated that only sites with a remedy in place are included.  Rose requested that George request
a list of the Five-Year Review sites by email.

Paul Fortune asked for additional information regarding the revision of the CIP.  Janetta Coats
introduced herself as the USEPA’s community involvement coordinator working with Army.
Army has the lead on the CIP.  USEPA did not participate in the CIP interviews but has
received the list of questions asked.  Paul asked when the new CIP would be received.  Rose
stated that USAEC has the contract to do the work.  Robin Paul of USAEC stated they did not
yet have a date for completion of the CIP.  Paul asked how people were selected to be
interviewed.  Robin stated that input was received from the RAB, USEPA, CLI, local
businesses, public officials and other interested parties.  While the actual names of those
interviewed are not disclosed, they were selected to provide input from a broad spectrum of the
community.

The next RAB meeting was tentatively scheduled for January 31, 2013 at the Karnack
Community Center and will be followed up by notification letters to the RAB.

A motion to adjourn was made by Judith Johnson and seconded by Judy Van Deventer.

Adjourn

October Meeting Attachments and Handouts:
Meeting Agenda
Minutes from July meeting
LHAAP-04 Alternatives Analysis Fact Sheet
LHAAP-47 Alternatives Analysis Fact Sheet

Acronyms
AECOM AECOM Technical Services, Inc.
CATOX Catalytic Oxidation
CERCLA Comprehensive, Environmental Response, Compensation, and Liability Act
CIP Community Involvement Plan
CLI Caddo Lake Institute
CSM Conceptual Site Model
DERP Defense Environment Response Program
GWTP Groundwater Treatment Plant
INF Intermediate-Range Nuclear Forces
LHAAP Longhorn Army Ammunition Plant
LUC Land Use Controls
PSI Post-Screening Investigation
RAB Restoration Advisory Board
TAG Technical Assistance Grant
USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
USGS United States Geological Survey
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 Prepared by
Tulsa District Corps of Engineers

Subject: Minutes, Quarterly Restoration Advisory Board (RAB)
Meeting, Longhorn Army Ammunition Plant (LHAAP)

Location of Meeting: Caddo State Park Recreation Hall, Karnack, Texas

Date of Meeting: July 19, 2012, 6:30 – 08:30 PM

Meeting Participants:

LHAAP/BRAC: Rose M. Zeiler
USACE: John Lambert, Aaron Williams, Wendy Lanier
USAEC: Marilyn Plitnik
AECOM:                                Dave Wacker, Manish Joshi
TCEQ: Fay Duke
USEPA Region 6:                  Steve Tzhone, Terry Burton, Rich Mayer, Paul Torcoletti,

Janetta Coats, Barry Forsythe (USFWS Liason to EPA),
                      Kent Becher (USGS Liason to EPA)

RAB: Present: Paul Fortune, Carol Fortune, Judith Johnson, Ted Kurz,
Judy Van Deventer, Richard LeTourneau
Absent:   Ken Burkhalter, Lee Guice, Robert Cargill, Charles
Dixon, Jim Lambright, Nigel Shivers, E.V. Wilson, Pickens
Winters

Public: Lee Thomas, William Techels, William Hatfield (Harrison Co.
Commissioner), Dawn Orsak (CLI - TAG), Bryan Hughes
(Texas House Representative)

An agenda for the RAB meeting was distributed prior to the meeting.  Paul Fortune called the
meeting to order.

Welcome – Rose Zeiler
Dave Wacker and Manish Joshi were introduced as the new contractors (AECOM) conducting
environmental restoration at Longhorn.  They were asked where they were located.  They
responded that they will perform the contract from offices in San Antonio, Dallas, Austin, and
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Houston Texas.  Ted Kurz asked what the deliverables are on the contract.  Since AECOM had
just received notice that stop work had been rescinded on Monday there was no time to put
together a presentation.  A discussion of deliverables will be included at the next meeting.

William Hatfield was introduced as the Harrison County Commissioner-elect.  Bryan Hughes
was introduced as the Texas State Representative-elect.

The previous RAB meeting minutes were distributed as handouts and the RAB was informed
that if they had any revisions for the meeting minutes to submit comments for inclusion prior
to uploading the minutes to the Administrative Record.  Ted Kurz made a motion that the
January 2012 minutes be approved and Judith Johnson seconded the motion.  Rose Zeiler
noted that in the future RAB minutes will be sent to RAB members for review so that approval
can take place at the next meeting.  Any comments or edits can be sent to Paul Fortune who
will send them on to Army.  Judy Vandeventer asked about previous meeting minutes.  Rose
Zeiler responded that they were available in the administrative record.  Because the minutes for
meetings held in 2011 were inadvertently not presented to the RAB for review, comments on
the minutes will be accepted through the next RAB meeting.  The 2011 meeting minutes will
be emailed to the RAB for review.

Open Items – Rose Zeiler
Charter Approval Status
Rose informed the group that the RAB charter had been approved and the signed copies were
emailed to the group and provided as handouts at the RAB.

Community Involvement Plan (CIP) Update Status
Rose informed the group that the Community Involvement Plan was being revised, not merely
updated as previously indicated.  Marilyn Plitnik with AEC reported that the funds to support
new interviews and a revised CIP are in the works.  It was determined that new interviews
should be conducted since the last interviews were conducted in 2002.  Steve Thzone stated
that Janetta Coats with the EPA would also be involved in supporting the effort of updating the
CIP.

Wooden Cover on way to Fire Station
Rose informed Paul Fortune that she would discuss the matter with him after the RAB meeting.

Contract Status - USACE
John Lambert informed the group that the stop work order on the new contract was rescinded
on Monday and that the post-protest process was completed.  AECOM was introduced as the
new contractor.  Ted Kurz asked about the length of the contract.  AECOM responded that the
contract covered 5.75 years.

April 2012 Minutes
The April 2012 minutes were provided as a handout and the minutes will be emailed to the
RAB group again since the RAB members reported they did not receive the original email.

Groundwater Treatment Plant (GWTP) Update
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Aaron Williams informed the group that Groundwater Treatment Plant operations halted on
May 21st when a bearing on the scrubber blower shattered causing hot gases from the catalytic
oxidation unit to enter the scrubber stack which resulted in warping of the stack.  The
Groundwater Treatment Plant had been operating in recirculation mode to keep the bacteria in
the Fluidized Bed Reactor alive up until recently when the PLC programming went down.
AECOM is assessing the GWTP status.  An interim measure to allow untreated gas emissions
from the air stripper is being considered to get the GWTP up and operational in the near-term
while more permanent long-term solutions are reviewed.  The Groundwater Treatment Plant
has been down before for periods of weeks and months in the past.

Wendy Lanier presented historical information leading to the Interim Remedial Action (IRA)
at LHAAP-18/24.  The Army considers LHAAP-18/24 to be the most contaminated site at
Longhorn.  Wendy was involved in the Corp’s initial design of the IRA.  The GWTP was
constructed in the 96/98 timeframe.  Construction photos were shared in a binder at the
meeting for those who were interested in seeing the level of effort that went into it.  It was
pointed out that the GWTP as part of the IRA has outlived its estimated life going on almost 10
years.  The timeline from beginning operations at the Burning Ground to GWTP operations
was presented.  Details of operations at LHAAP 18/24 were presented including washing out
of rocket motors at the Unlined Evaporation Pond and use of the Air Curtain Destructor and
washout pads.  Wendy explained why the IRA was implemented.  From comparing the
Methylene chloride (MEC) and Trichloroethylene (TCE) 1992 plumes to the 1993 plumes it
was clear that the plume was migrating in the shallow groundwater. Wendy presented the
findings to the Longhorn Installation Commander.  The Commander subsequently requested
funds to implement an IRA to remove source material at the site which include the highly
contaminated soil and shallow groundwater. The Army provided the U.S. Army Corps of
Engineers Tulsa District with $15 million to begin the design/construction process to address
the source material that was contributing to plume migration, ASAP.  Wendy pointed out that
the timeline from conceptual design of the IRA to construction and operation was extremely
fast due to the Army’s and regulator’s commitment to working together by such means as
agreeing to quick reviews and use of a Cost Plus Contract.  Wendy discussed some of the
technical aspects of the IRA (i.e. Interceptor Collection Trenches, use of an organic slurry
(guar gum) to hold trenches open during construction, treatment of at least 30,000 cubic yards
of contaminated soil in a low temperature thermal treatment plant and extracting and treating
groundwater).  A comparison of the 1993 sampling results to the 2009 sampling results at
LHAAP-18/24 were displayed to show that the Interim Remedial Action has been effective
controlling the MEC/TCE plume migration and bringing the concentrations in the shallow
groundwater down significantly.

Perimeter Well/Surface Water Sampling (Creek) Results and Update
Aaron Williams informed the group that handouts for the recent creek sampling have been
provided but that there is nothing new to report since the creeks were dry during the June
sampling event.

Other DERP Environmental Restoration Update – Rose Zeiler
-LHAAP-37 – Bioplug Demonstration Project

Rose informed the group that the demonstration consists of bioplug wells offset by 10 feet and
inoculated with aerobic microbes, air and nutrients.  Project will last 2 years.  To date 81 out of
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the 300 bioplugs have been installed.  Plan to start operation in late August.  Monitoring wells
were sampled during the week to establish baseline.

Other Environmental Restoration Issues – Rose Zeiler, Steve Tzhone, Fay Duke
-Four RODs
Army and Regulators re-iterated to the RAB that they are currently in dispute resolution over 8
issues arising from four RODs and 1 dispute over stipulated penalties.  In the last month the
Army and Regulators have come close to resolution on 7 issues.  Based on those discussions,
Army prepared redline RODs for regulator review.  TCEQ comments have been received on
the redline RODs addressing the 7 issues.  EPA comments are pending.  For the remaining
issue regarding perchlorate cleanup concentration, Army and TCEQ disagree with EPA.  The
perchlorate issue will most likely go to the next level for resolution, the SEC, as will the
stipulated penalties issue.  Steve Tzhone explained that if the SEC cannot resolve the issue that
it would then go to the EPA regional administrator for resolution.  The Army and TCEQ would
at that time have the opportunity to issue a written notice elevating the dispute to the
Administrator in Washington D.C..The details for the dispute issues are included in the
Administrative Record.  Judy Vandeventer asked whether the Administrative Record could be
accessed online.  The answer was no, but that the CD was located at the Marshall Public
Library  for public access and that folks certainly could burn a CD from the one in the Marshall
Public Library for their own copy.  There followed some discussion about access to the
Administrative Record CD.

EPA Sampling of MMRP Sites’ wells
EPA informed the group that they were going to be sampling the 10 monitoring wells at the
MMRP sites the week of August 13th.

EPA Research Project - Phytoforensics study update – Rich Mayer
Rich Mayer discussed the phytoforensics research effort conducted at Longhorn.  The study
included sampling of 200 trees throughout LHAAP-16, -17, and -18/24 including background
trees and monitoring wells in and around the sites.  One-third of the samples had TCE and
perchlorate detections.  This was the first time perchlorate had been analyzed for in a
phytoforensics study. Rich displayed the grids for the sampling activities at the sites and
provided a demonstration of how a tree coring is collected.  Ted Kurz asked if there were any
signs of stress to the trees.  The answer was that there was no visual stress to the trees and it
was added that trees have been used in studies to help remediate groundwater contamination.

Look Ahead at the Schedule
Presentation provided: Upcoming Field Work includes groundwater monitoring in September
at LHAAP-18/24 and creek sampling quarterly.

New Items/Question and Answer

A member of the public asked why it is taking so long to cleanup, is it because the cleanup
standards keep changing?  Response was that sometimes standards change but that the reason
for lengthy cleanup times was due to the nature of the contaminant and the media, with its
lenses of clay which takes a long time to cleanup with current technology.  The question was
asked whether the site would be cleaned up during the life of one’s grandchildren.  The
response was no for Site 18/24, but most likely yes for some of the smaller plumes, like Site
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67.  It was also pointed out that the lengthy cleanup being discussed was for groundwater and
that soil cleanup is being done more quickly.  The land will be available for refuge activities
(e.g. bird watching) sooner.

Ted Kurz wanted to know whether funding would be available in 50 years.  The response was
that budgets are shrinking but the Army will get funding since it is a NPL site and there is a
FFA.  Each year Army prepares a 30-year environmental liability projection for the annual
report to Congress.  It was also pointed out that DERA funds are “fenced money” that is the
funds must be used for environmental remediation.

The next RAB meeting was tentatively scheduled for October 18, 2012.   The group had one
objection to meeting at the Caddo State Park Recreation Hall for future meetings.  Paul Fortune
will discuss with other absent RAB members to reach a consensus on location for the next
meeting.  (Note:  Immediately after adjournment, Judith announced that a decision was reached
among the RAB members present that the next meeting will be held in the Karnack
Community Center.)

A motion was made by Carol Fortune to adjourn and seconded by Ted Kurz.

Adjourn

July Meeting Attachments and Handouts:
Meeting Agenda
Meeting Minutes from April meeting
Surface Water Sampling Results
Signed RAB Charter
IRA Presentation
Phytoforensics Presentation
Look Ahead

Acronyms
CIP Community Involvement Plan
DERP Defense Environment Response Program
FFA Federal Facilities Agreement
GWTP Groundwater Treatment Plant
IRA Interim Remedial Action
MMRP military munitions response program
PBC Performance Based Contract
PLC Programmable Logic Controller
ROD Record of Decision
SEC Senior Executive Committee
TCE Trichlorethene
USGS United States Geological Survey
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LHAAP-04
Former Pilot Wastewater Treatment Plant

Site History
The Former Pilot Wastewater  Treatment Plant at LHAAP-04 began industrial wastewater treatment operations in 1984 and historical operations
resulted in environmental impacts to soil and groundwater.  Demolition of the Former Pilot Wastewater Treatment Facility structures, tanks, and piping,
and the disposal of associated wastes were completed in the summer of 1997 as part of Resource Conservation and Recovery Act (RCRA) closure of
the plant. Numerous sampling events were conducted from 1993 through 2008 to identify contamination from past operations and its impact to soil.
Soil contaminated with perchlorate and mercury was removed in 2009, eliminating the principle threat at the site.

Site Characteristics
LHAAP-04, the Former Pilot Wastewater Treatment Plant, is located in the central portion of LHAAP at the northwest corner of 6th and 60th Streets
near the former fire station and covers approximately 0.5 acre.  LHAAP-04 is surrounded by light duty roads.   The LHAAP-04 site is situated on an
outcrop of the Wilcox Group which generally consists of a few feet of residually derived soils overlying interbedded silts and clays. Based on the
potentiometric surface map for LHAAP -04, the groundwater flow direction in the shallow saturated zone is to the northeast.

Risk Assessment
Baseline human health risk assessment (BHHRA) and baseline ecological risk assessment (BERA) studies were conducted for LHAAP-04 to determine
current and future effects of contaminants on human health and the environment. Additional soil and groundwater data was collected and analyzed after
completion of the risk assessments.
The baseline ecological risk assessment (BERA) concluded that no unacceptable risk was present in the Industrial Sub-Area of which LHAAP-04 is a
part, and therefore, no further action is needed at LHAAP-04 for protection of ecological receptors (Shaw, 2007).
Soil samples collected after the BHHRA were observed to contain perchlorate and mercury concentrations posing unacceptable risk or hazards to human
health. These soils with high perchlorate and mercury concentrations were removed and sent to an off-site landfill in 2009.  Soil remaining  after
completion of the removal activity does not pose unacceptable risk or hazard to human health based on exposure pathway for a future maintenance
worker in an industrial scenario.
Groundwater data collected after the risk assessment indicated that perchlorate concentrations in the groundwater exceed acceptable concentrations, so
are presumed to pose an unacceptable risk to human health and require remediation.

Chemicals of Concern
Various sampling events were conducted at LHAAP-04 from 1993 through 2008 to assess contamination from past operations and its impact to the soil
and/or groundwater .  The chemical of concern (COC) for LHAAP-04 is perchlorate, which was found at concentrations exceeding acceptable levels in
the shallow groundwater zone.
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The RAOs for LHAAP-04, which address contamination associated with the media at the site and takes
into account the future uses of LHAAP streams, land, and groundwater include:

1) Protect human health by preventing exposure to groundwater contaminated with perchlorate.

2) Protect human health and the environment by preventing groundwater contaminated with perchlorate from
migrating into nearby surface water.

3) Return groundwater to its potential beneficial use, wherever practicable, within a reasonable time period
given the particular site circumstances.

Remedial Alternatives for LHAAP-04

Alternative 4
Groundwater
Extraction,

On-Site Treatment,
and Land Use

Controls

Estimated Present
Worth: $730,000

Alternative 2
Monitored

Natural
Attenuation

and Land Use
Controls

Estimated Present
Worth: $565,000

Alternative 1
No Action

Estimated Present
Worth: $0

Alternative 3
In-situ

Bioremediation
and

Land Use Controls

Estimated Present
Worth: $638,000

1) Overall protection of human health and the   environment
2) Compliance with ARARs
3) Long-term effectiveness and permanence
4) Reduction of toxicity, mobility, or volume through treatment
5) Short-term effectiveness
6) Implementability
7) Cost
8) State/support agency acceptance
9) Community acceptance

The five remedial alternatives will be evaluated using nine required criteria to select a remedy.

Alternative 5
Interceptor

Collection Trenches,
Groundwater

Extraction and
Treatment, Long-

Term Operation and
Land Use Controls
Estimated Present
Worth: $783,000
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LHAAP-47, PLANT AREA 3
SOLID ROCKET MOTOR FUEL PRODUCTION

Site History
LHAAP-47, historically known as Plant 3, is located in the north-central portion of the former Longhorn Army Ammunition Plant, covering an area of
approximately 275 acres. Plant 3 produced rocket motors from 1954 until the early 1980s when operations were converted to produce pyrotechnic and
illumination devices.  Production activities continued through 1997.  Industrial solid wastes and possibly hazardous wastes such as parts cleaners and
spent solvents may have been generated by these activities. Fifty waste process sumps and three waste rack sumps were located within the LHAAP-47
site . The soil, groundwater, surface water, and sediment at the LHAAP-47 site have been the subject of numerous investigations to identify potential
contamination. Jacobs Engineering conducted Phase I, Phase II, and Phase III remedial investigations in 1993, 1995, and 1998, respectively, and
additional remedial investigations from 1996 through 2001. In 1999, the Army installed plastic liner material around Building 25-C over perchlorate-
contaminated soils to prevent migration of perchlorate to Goose Prairie Creek.

Site Characteristics
The surface features at the LHAAP-47 site are a mixture of asphalt-paved roads, parking areas, remnants of building foundations, old buildings, and
areas covered with dense vegetation. The topography in this area is relatively flat with surface water drainage flowing into tributaries of Goose Prairie
Creek, which eventually enters Caddo Lake.
The soil at the LHAAP-47 site consists of layers of silty clay, underlain by silty sand to clayey sand. Below this are rocks of the Wilcox Group,
generally consisting of interbedded silts and clays.
Groundwater at the site is divided into four zones: shallow, shallow/intermediate, intermediate and deep. The shallow and intermediate groundwater
zones are interconnected over much of the site except in the east-central portion of the site where they are separated by a clay layer. The groundwater
flow direction in the shallow and intermediate saturated zones is to the northeast, with groundwater in the deep zone flowing to the north-northeast.

Risk Assessment
Baseline human health risk assessment (BHHRA) and screening level ecological risk assessment (SLERA) studies were conducted for LHAAP-47 in
2003 to determine current and future effects of contaminants on human health and the environment and determine whether further ecological risk
assessment was needed.  In 2007, a baseline ecological risk assessment (BERA) was conducted to further assess potential risks to the environment.
The BERA concluded contaminant levels at the site posed no unacceptable ecological risk.  The BHHRA concluded the concentrations of contaminants
in soil at the site did not pose a cancer risk or non-cancer hazard to the hypothetical future maintenance worker under an industrial scenario.  However,
groundwater posed unacceptable cancer risk and non-cancer hazard, requiring remediation for the protection of the hypothetical future maintenance
worker .
Surface water impacts resulting from leaching of perchlorate-contaminated soils were addressed in 1999 with a temporary measure where  plastic liner
was installed over perchlorate-contaminated soils at Building 25-C, to prevent leaching of perchlorate.

Chemicals of Concern
Investigations conducted at LHAAP-47 have identified perchlorate in soil near Building 25C as a potential source for groundwater perchlorate
contamination. Chemicals of concern (COCs) identified in shallow, shallow/intermediate, and intermediate groundwater zones include perchlorate,
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, and 2,4,6-trinitrotoluene (TNT).
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The RAOs for LHAAP-47, which address contamination associated with the media at the site and takes into
account the future uses of LHAAP streams, land, and groundwater include:

1) Protection of human health by preventing human exposure to the contaminated groundwater.

2) Protection of human health by preventing further potential degradation of groundwater and surface water.

3) Protection of human health by preventing degradation of surface water from groundwater contaminated with
COCs.

4) Return of groundwater to its potential beneficial use as drinking water, wherever practicable.

Remedial Alternatives for LHAAP-47

Alternative 4
Excavation,

Groundwater Pump and
Treat, In-situ

Bioremediation,
Monitored Natural

Attenuation, and Land
Use Controls

Estimated Present
Worth:

$7.90 million

Alternative 3
Excavation, Recirculating

Bioremediation,
Monitored Natural

Attenuation and Land Use
Controls

Estimated Present Worth:
$7.62 million

Alternative 1
No Action

Estimated Present Worth:
$0

1) Overall protection of human health and the environment
2) Compliance with ARARs
3) Long-term effectiveness and permanence
4) Reduction of toxicity, mobility, or volume through treatment
5) Short-term effectiveness
6) Implementability
7) Cost
8) State/support agency acceptance
9) Community acceptance

The four remedial alternatives will be evaluated using nine required criteria to select a remedy.

Alternative 2
Excavation, In-situ

Bioremediation,
Monitored Natural

Attenuation and Land Use
Controls

Estimated Present Worth:
$5.09 million
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

MONTHLY MANAGERS’ MEETING 
 

 AGENDA  
 

DATE: October 19, 2012 

TIME: 8:00 a.m.  

PLACE:       Hampton Inn, Marshall TX  

 

Welcome   RMZ 
 

Action Items 

AECOM 

 GWTP Longer-Term Plan Update 

 INF Pond – Evaluate Exposed Liner for Corrective Action 

 Submit GWTP air analytical data from 19 September sampling to Mr. Williams 

 “Path Forward for LHAAP-03” 

 Provide the RTC matrix documents in Word format by email to reviewers. 

 Examine ICT-13 for proper function.  

 Decide location for October 19
th

 Monthly Managers’ Meeting 

 

Army 

 Distribute GWTP air analytical data from 19 September sampling (Mr. Williams) 

 Forward electronic copies of documents to AEC for review since AEC does not have 

SharePoint access 

 Provide Memo For Record for Site 18/24 Historical Research including providing scanned 

copies of all drawings/documents which are not currently in the Admin Record 

 Provide supplemental BERA schedule to EPA and TCEQ  

 Provide scanned copies of all drawings/documents which are not currently in the AR 

 USACE will provide spreadsheets for MMRP groundwater split sample data collected at the 

October Managers’ Meeting.  

 Mr. Williams will resend to EPA the 16/17/18/24 area historical ground water data dump 

previously provided, or provide update on how the data can be accessed. 

EPA 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September.  

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide response to Army’s question regarding CERCLA process and the use of an EECA – 

Pending submittal of new path forward 

 EPA will provide spreadsheets for site 37 MMRP groundwater split sample data collected at 

the October Managers’ Meeting.  

 Mr. Becher will put the draft phytoforensics study report out to an FTP site for everyone to 

access.   

 Provide comment for the revised LHAAP-03 EE/CA. 
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TCEQ 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September. 

 Provide list of site 18/24 historic documents for the Admin Record – future action pending 

Army submittal of MFR 

 Provide input wells planned for sampling at LHAAP-18/24 as part of compliance sampling 

event  

 Provide comment for the revised LHAAP-03 EE/CA. 

 

AEC 

 Provide LHAAP-37 Pilot Demonstration data at October Managers’ Meeting 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators see Document status table 

 Upcoming field work 

 Monthly data submission 

 Quarterly reports - status 

o Surface water monitoring 

o Groundwater Treatment Plant 

- Report 

- UIC 

o Perimeter Well Sampling and Reporting 

 Status of Groundwater Treatment Plant 

o Air monitoring 

o Return to Sprinkler System 

o Other 

 Status of regulator comments on LHAAP-18/24 PSI Work Plan 

 Regulators schedule extension request (RMZ) 

 

Other DERA Program Update     Army 

 LHAAP-37 Pilot Demonstration update 

 Status of Supplemental BERA 

 Decision Document for multiple sites 

 Five Year Review Report 

 Sitewide LUC Management Plan – annual update 
  

MMRP Update     Army 

 Update status of EPA Groundwater Sampling           

Other Environmental Restoration     Army 

● CRP/CIP Update 

 Site 19 Decision Document update 

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute 
 

USFWS Update                        RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact 

 USFWS Comments on Documents 
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EPA – Non-CERCLA 

 Update on Phytoforensics Study         RM 
 

Adjourn 

 

 

ACRONYM LIST 

 

DERP- Defense Environmental Restoration Program 

EPA- Environmental Protection Agency 

FS- Feasibility Study 

IRP- Installation Restoration Program 

ITS-  Intertek Testing Services 

LHAAP- Longhorn Army Ammunition Plant 

MMRP- Military Munitions Response Program 

MNA-  Monitored Natural Attenuation 

PB- Paul Bruckwicki 

PBC- Performance Based Contract 

PS- Praveen Srivastav 

QA- Quality Assurance 

QC- Quality Control 

RMZ- Rose M. Zeiler 

RD- Remedial Design 

ROD- Record of Decision 

SAP- Sampling and Analysis Plan 

TCEQ- Texas Commission on Environmental Quality 

USFWS-  United States Fish and Wildlife Service 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

MONTHLY MANAGERS’ MEETING 
 

 MINUTES  
 

DATE: October 19, 2012 

TIME: 8:00 a.m.  

PLACE:       Hampton Inn, Marshall TX  

 

Welcome   RMZ 

Army requested that future minutes avoid the use of bullets. 

 

Action Items 

AECOM 

 

 GWTP Longer-Term Plan Update 

 

TCEQ is concerned that the Army should emphasize that current operation of the GWTP is a “stop-

gap measure” because there are differences in the current operation versus the typical operating 

configuration.  AECOM will prepare the GWTP path forward for the next monthly managers’ 

meeting so all can review and be on the same page before the next RAB meeting.  Discussion 

continued on how to best prepare for RAB meetings to ensure all managers’ are on board with all 

messages and before presentations are made before the public.   

AECOM advised that CATOX quotes have been obtained but as air datasets have been received and 

evaluated, all results meet Texas Permit by Rule standards and the option to not treat the air has also 

been evaluated along side repair and replacement of volatiles treating equipment.  The cost to have 

the unit evaluated by the manufacturer is $6,000 so that action is being held until more discussion is 

complete on the long-term plan for the GWTP.  AECOM will continue to collect air data to support 

current GWTP operations.  Air samples have been meeting all TCEQ standards.  Samples taken at 

the GWTP door and at the off-site receptor location meet the exposure requirements.   

 INF Pond – Evaluate Exposed Liner for Corrective Action 

 

AECOM has a path forward to make the repair.  Topsoil will be applied to exposed liner areas and 

covered with erosion control matting, this action is planned for December. 

AECOM asked if the pond could be kept drained.  Army stated Shaw was given that opportunity 

and draining/mowing is an option for AECOM to pursue. 

 Submit GWTP air analytical data from 19 September sampling to Mr. Williams – 

COMPLETE and sent to regulators 

 “Path Forward for LHAAP-03” – Will be discussed later in meeting 

 Provide the RTC matrix documents in Word format by email to reviewers. – This process 

has been started. 

 Examine ICT-13 for proper function.  
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ICT-13 was examined as part of the overall placement of the pumps.  The system was shut down for 

so long that iron build-up will force replacement of some equipment.  AECOM is evaluating the 

pumps on a case by case basis for repair and replacement. 

 Decide location for October 19
th

 Monthly Managers’ Meeting - COMPLETE 

 

Ms. Zeiler stated that GWTP staff are going to begin locking gates at all times to prohibit entry by 

unauthorized persons.  Road improvements being made by USFWS are going to increase traffic in 

the area, and the areas are going to be permitted soon as well, so everything that can be done must 

be done to help keep unauthorized personnel out of the GWTP area.  The locking well caps will be 

evaluated on all the wells to ensure they are secure as well. 

Mr. Bruckwicki said USFWS is also putting in additional security measures to help keep people out 

of unauthorized areas. 

Ms. Zeiler stated that AECOM must begin locking the metering shed at the transformer, as well as 

the LHAAP-16 shed.  The LHAAP-16 gate also needs a better solution.   

Mr. Bruckwicki asked that anything AECOM/Army can do to coordinate with USFWS on access 

would be appreciated as game wardens sometimes need access to the LHAAP-16 areas.  Access 

through LHAAP-16 for USFWS was discussed. 

 

Army 

 Distribute GWTP air analytical data from 19 September sampling (Mr. Williams) - 

COMPLETE 

 Forward electronic copies of documents to AEC for review since AEC does not have 

SharePoint access – COMPLETE.  Minutes should read from Army viewpoint as AECOM 

is speaking for Army on these documents. 

 Provide Memo For Record for Site 18/24 Historical Research including providing scanned 

copies of all drawings/documents which are not currently in the Admin Record – Ms. Lanier 

will be distributing MFRs to the group electronically to allow drawings to be in full 

resolution. 

 Provide supplemental BERA schedule to USEPA and TCEQ  - COMPLETE 

 Provide scanned copies of all drawings/documents which are not currently in the AR 

Army will be sending this information to regulators, at which time TCEQ and USEPA will have to 

decide what they want in the record as a part of the update supporting 18/24 work.  Ms. Lanier 

found some additional USATHAMA reports that have more information but are not in the AR.  

Anything that was used in the decision for remedy selection should be part of the AR.  Need to 

gather it all up with the next update and put it all in as a group.  Ms. Lanier will prepare a separate 

MFR on just historical reports that were found so they can be entered into the AR under that as a 

group.  Mr. Becher will provide a list he has developed of documents he has seen referenced in 

various reports but are not in the AR to see if Army can find them for addition to the AR.  AECOM 

plans to copy out all AR documents into site-specific folders for faster reference.  The group 

concurred there would be great value to that effort. 

 USACE will provide spreadsheets for MMRP sites groundwater split sample data recently 

collected.  

Mr. Williams provided copies of the spreadsheet (attached) for the meeting and will also email it to 

the group.  Mr. Mayer will be emailing the USEPA’s data set summary to the group.  Mr. Mayer 

provided a CD containing the phytoforensics tree coring report CD to USACE.  Mr. Becher will put 

the report on an FTP site for AECOM to access as well. 
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 Mr. Williams will resend to USEPA the 16/17/18/24 area historical ground water data dump 

previously provided, or provide update on how the data can be accessed. – COMPLETE 

Mr. Becher notes that dates on the samples were shown as 1/1/1950 for a several samples.  Mr. 

Williams thought there might be a data conversion error and will check on that. 

USEPA 

 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September.  - COMPLETE 

 Provide list of site LHAAP-18/24 historic documents for the Admin Record – future action 

pending Army submittal of MFR - COMPLETE 

 Provide response to Army’s question regarding CERCLA process and the use of an EECA – 

Pending submittal of new path forward – Will cover this during today’s LHAAP-03 

discussion. 

 USEPA will provide spreadsheets for LHAAP-27 groundwater split sample data collected in 

time for the October Managers’ Meeting.  - COMPLETE 

 Mr. Becher will put the draft phytoforensics study report out to an FTP site for the group to 

access. - COMPLETE 

 Provide comment for the revised LHAAP-03 EE/CA. – Will cover this during today’s 

LHAAP-03 discussion.  

TCEQ 

 Provide list of 2012 dispute-related (letterhead) documents to Army for September AR 

update by 21 September. - COMPLETE 

 Provide list of site LHAAP-18/24 historic documents for the Admin Record pending Army 

submittal of MFR - COMPLETE 

 Provide input wells planned for sampling at LHAAP-18/24 as part of compliance sampling 

event  - COMPLETE 

 Provide comment for the revised LHAAP-03 EE/CA. - COMPLETE 

 

AEC 

 Provide LHAAP-37 Pilot Demonstration data at October Managers’ Meeting 

Mr. Fabian is still validating this baseline data set, which will be submitted next week.  The plan is 

to send data to TCEQ and USEPA as soon as the data is validated.  Baseline data will have 

chemical concentrations and the bio data (initial nutrient data) which was resampled due to an 

interference problem.  Four three-well clusters align up with the arrays.  Mr. Bruckwicki thinks the 

LHAAP-37 demonstration team is eager to show what they have accomplished in the field.  Ms. 

Zeiler wants to include the area in a RAB tour when scheduled and would also like Mr. Fabian to 

make a presentation at the next RAB. 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 

See Document and Issue Tracking table for upcoming document submissions to regulators. 

 Item 1:  LHAAP-04 Proposed Plan – Both Mr. Mayer and Mr. Becher are reviewing this 

with consolidated comments to be provided on Monday.  The question was asked if baseline 

risk assessment data is considered valid?  Mr. Williams said the issue with the BERA should 

not impact LHAAP-04 as only the explosives required supplementation.  TCEQ will provide 

comments next week.  Deadline for regulator comments to maintain schedule is 30 October 

2012. 
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 USEPA suggested the Fire Station well should be tested.  Army agrees.  Mr. Torcoletti with 

USEPA found data showing the well is screened from 58-128’ screened interval, but 

lithology was apparently provided to 460 feet.  Need to check total depth for the well.  

 Item 2:  LHAAP-47 Proposed Plan – AECOM will be providing a revised version for Army 

legal review. Document should be submitted for regulatory review by end of the month.  

Army legal is gone next week so AECOM needs to get this in to Ms. Zeiler ASAP. 

 Items 1 and 2:  LHAAP-04 and LHAAP-47 Proposed Plan Public Meetings were discussed.  

Schedule requires that the public meeting for LHAAP-04 PP must be in 

December…December 11
th

 is the tentative proposed date.  The LHAAP-47 PP has a later 

deadline, so the public meeting could be delayed until January if both LHAAP-04 and 

LHAAP-47 cannot be completed together.  Mr. Faultry advised that we should keep the PP 

public meetings separate from the requested public health discussion meeting, which Mr. 

Thomas, KISD requested for the first week of December.  Ms. Coats suggested the group 

get input from the RAB to determine whether they want to do combined meetings for two 

PPs, two PPs plus public health, etc.  Mr. Thomas was to provide a list of questions to 

USEPA in advance of scheduling a public health meeting, as no questions were asked 

during the previous meeting held on this topic.  

 Item 3:  LHAAP-18/24 PSI WP/CSM 

- A proposed schedule for LHAAP-18/24 (attached) was provided to the group for 

discussion. 

- The history of LHAAP-18/24 submittals and the schedule was discussed.  The draft 

LHAAP-18/24 FS was submitted to the regulators long ago.  Regulatory review 

comments returned on the draft required more data be incorporated and developed.  

Army has discovered a significant amount of additional data stored at the site.  Army 

decided to have the new contractor, AECOM, handle finalizing the FS.  Current 

schedule deadlines are listed as: 

 Draft FS February 2009 

 Draft Final FS March 2013 

 Final April 2013 

- AECOM’s review of existing data indicated that more field work was needed, 

resulting in the development of the PSI WP, which must be executed prior to 

submittal of the next version of the FS in order to provide all information needed to 

bring the FS to Final.  However, before the PSI WP can be finalized, AECOM 

needed to update the CSM to ensure the PSI WP focused on obtaining the correct 

data.  AECOM has incorporated a large amount of additional historical data into the 

CSM.  With the time required to unearth and assimilate all the additional data found 

at the site, and now the need for the PSI WP to be executed, Army is in a schedule 

crunch to meet existing deadlines.   

- Although it has taken time, getting the historical information incorporated was part 

of providing an appropriate response to regulator comments on the Draft FS.  As 

well, Ms. Zeiler stated that LHAAP-18/24 is a major site for the Army and they want 

to be aggressive as possible and do everything right, but still reduce out-year costs 

where possible, which requires that we take into consideration all information we 

can before moving forward.  Mr. Lambert reiterated that the gathering of all this data 

is under the umbrella of providing a comment response for the Draft FS, so it would 

not be completely incorrect to call the next iteration of the document a Draft Final 

FS. 

- Ms. Zeiler asked how the next version of the FS should be named.  Discussion 

wrapped up to indicate the document will be titled “Revised Draft”. 
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- Ms. Zeiler said Army thinks our understanding of the site is now in good shape but 

regulators haven’t had the benefit of looking at all the data yet.  Mr. Faultry said that 

he feels strongly that everyone needs a solid opportunity to look at all the data 

supporting the FS to make the final decision, instead of trying to process information 

coming in piece meal.  Others reviewing the information at higher regulatory levels 

need to see all the data so they can understand the recommendations proposed. 

- Mr. Becher stated that we’ve been waiting years to have this data compiled into 

something meaningful and it only makes sense that we take a reasonable amount of 

time to assess it.  Mr. Becher felt the PSI WP comment turn-around was too fast, 

especially because the PSI WP was submitted before the revised CSM was presented 

to the group.  Mr. Lambert stated that Army’s push to get the PSI WP approved 

quickly and into the field is all schedule-driven, with the Army trying to work to 

meet required FFA deadlines.  Ms. Zeiler stated that Army would like to hear 

regulators tell Army the schedule is unrealisitic so we can all have an opportunity to 

fully review all of this information (historical and new).   

- Mr. Wacker stated that AECOM has made an effort to identify what the well data is 

really telling us so we can eliminate wells as appropriate.  AECOM is identifying 

wells that are in poor condition for repair, redevelopment and upgrade.  Mr. Becher 

stated that USUSEPA did a well inventory in 2007 and they will send those results to 

USACE to assist in AECOM’s efforts to get wells properly numbered.  Discussion 

continued on current well conditions and conflicting well labeling observed during 

the September compliance event.  Mr. Becher stated that AECOM took detailed 

notes of pad condition and photos during the September event, and are on top of it.  

Ms. Zeiler stated that AECOM has plans to work over the next 3-6 months to do this 

well maintenance.   

- Ms. Zeiler restated Mr. Becher’s concern is that we need to look closely at the 

condition and naming of existing wells before incorporating them into the PSI work 

to make sure we’re getting the best data possible into the FS.  

- Mr. Lambert stated that Mr. Becher worked with Shaw to prescribe the list of wells 

for compliance events.  Mr. Becher stated that the plan for September was to sample 

the same 24 wells being completed by Shaw.  AECOM data gap investigation wells 

were also added to the mix unexpectedly.  Mr. Wacker stated that there are some 

growing pains in coordination, but we hope we’re on the right path. 

- Mr. Wacker explained that the proposed schedule for LHAAP-18/24 (attached) was 

put together to meet the March 2013 DF FS deadline.  This is a starting point to 

discuss how the schedule needs to be adjusted to be realistic.  Ms. Duke is concerned 

that TCEQ have time to review and understand the CSM updates, particularly the 

two-zone groundwater model.  Ms. Paul summarized that it appears that the volume 

and importance of the data being added rises to the level where it warrants a 

complete overhaul of the schedule for this site.  Mr. Faultry asked that a schedule 

revised for realism be submitted to the group for review.  Army will take a look at 

the schedule and provide a letter with a revised schedule that can realistically allow 

everyone the opportunity to get comfortable with the data.  

- Ms. Lanier at USACE will be issuing two MFRs, one on the LHAAP-18/24 IRA and 

another for other historical records.  Regulators will take 30 days to review from the 

time the MFRs and the PSI WP is received.  The PSI WP should be received soon. 

- AECOM needs to do an analysis of the wells that will be used in the CSM.  Mr. 

Becher will provide well condition information on the wells he feels are critical to 

the CSM by Wednesday.  AECOM confirmed Mr. Becher could contact Mr. 

Beesinger directly to discuss well condition issues. 
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- There should be a continual exchange of information/comments within the 30-day 

comment period, but the final set of comments will be submitted at the end of the 30 

days. 

- The group discussed what the revised 18/24 PSI WP submittal should be called.  The 

group decided the document will be called a Revised Draft, with the version after 

that incorporating regulatory comments incorporated will be called the Draft Final  

 Items 4 and 5:  LHAAP-46 & LHAAP-67 RAWPs will be submitted for regulatory 

comment by 31 October 2012.  These are both MNA sites with solvent contamination. 

 Item 6:  LHAAP-03 Path Forward – AECOM has put together a path forward and 

supporting white paper which was submitted to TCEQ and USEPA.  Regulators stated they 

don’t agree with conclusions and formal comments are pending.  Ms. Zeiler stated that the 

path for this site has changed and is convoluted at this point.  If the regulators do not feel 

there is a NFA there, we are back on track to a RI.  Mr. Wacker suggested a 

meeting/teleconference between Army and regulators to come to a final agreement on the 

path forward.  Deadline is 31 October for Ms. Zeiler to send the schedule modification 

request letter, so she needs to know immediately what the path forward is, one way or 

another, so she can do the letter and get it submitted.  Ms. Duke stated TCEQ disagrees with 

the way the background data was interpreted in AECOM’s white paper (disagree that the 

outlier data is generally within the background data set) and stated TCEQ would not support 

a NFA on the groundwater arsenic contamination.  AECOM must advise Ms. Zeiler on what 

their approach will be based on this regulatory decision on the arsenic issue. USEPA will 

send their comments on the LHAAP-03 white paper on Monday.  A teleconference with the 

regulators was tentatively planned for Thursday. 

 Item 7:  GWTP O&M / Air Monitoring – AECOM has started winterizing the plant.  There 

is a need to replace the post-FBR effluent tank and some valves.  There are two extra people 

working at the GWTP right now to assist with these activities.  Mr. Bruckwicki stated that 

he observed someone from AECOM GWTP speeding in the LHAAP-37 area one morning 

last week.  AECOM will get in emphasize compliance with posted speed limits at the 

morning tailgate safety meetings.  Mr. Bruckwicki said there’s a lot of activity going on 

with loggers, concrete reclamation contractors, road construction contractors.  Mr. Faultry 

asked that safety is stressed because whether accidents occur on the USFWS areas or at the 

actual environmental sites, the perception is that it’s all Longhorn. Mr. Becher stated he 

observed that AECOM was very serious about safety. 

 Items 9-13 are placeholders for upcoming items. 

 

Upcoming field work – LHAAP-18/24 work schedule is being pushed out based upon additional 

review times. 

 

 Monthly data submission – a list of data submitted this month will be appended to the end of 

these minutes. 

o Perimeter Well Sampling and Reporting – has been conducted and report is pending 

 Status of Groundwater Treatment Plant 

o Air monitoring continues 

o Returning treated water to the site through the sprinkler system because there is no 

flow to the Bayou 

 Status of regulator comments on LHAAP-18/24 PSI WP 

 Regulators requested schedule extension to review new data.  Discussed at length 

earlier in the meeting. 
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Other DERA Program Update  

 LHAAP-37 Pilot Demonstration update – Would like a presentation for the RAB meeting in 

January or will push it out to the next RAB whenever data is available. 

 Status of Supplemental BERA – Separate soil and sediment/surface water documents have 

been generated.  Regulators should be receiving that in November. 

 Decision Document for multiple TCEQ Non-NPL sites is being reviewed by Ms. Zeiler and 

will be forwarded to AECOM. 

  Five-Year Review Report – An internal Army kick-off meeting was completed.  This is the 

third Five-Year Review with the report due as a final signed document by 02 October 2013.  

AECOM owes Army a list to ensure all the right sites are being included in the review.  Army 

will also be doing a programmatic review of selected sites at the same time.  Mr. Faultry 

commented that USEPA is looking closely at Five-Year Review report recommendations to 

ensure they are implemented and that an implementation schedule is provided.  USEPA will no 

longer sign Five-Year Review reports where the same issues are described as in previous 

reviews and are not being addressed.  The Army stated that all recommendations from the 

second Five-Year Review report were implemented. 

 Sitewide LUC Management Plan – Mr. Williams added all the sites in as part of the annual 

plan update.  The document control process requires that the recertification page be signed by 

all parties in the first quarter of the year to maintain the document status as ‘current’. 

MMRP Update 

 Update status of USEPA Groundwater Sampling – Ms. Zeiler reported that a logger has run 

over multiple signs.  Mr. Bruckwicki stated that USFWS will address this issue as the 

logger’s contract requires them to fix damages.  Long Branch Road will also be repaired.  

Other Environmental Restoration  

● CRP/CIP Update – As soon as the draft update is available, Ms. Zeiler will let Ms. Coats 

know.  Ms. Coats received questions and list of names, but not the hand-written notes.  Ms. 

Zeiler will provide those notes to Ms. Coats. 

 LHAAP-19 (non-NPL) Decision Document update is pending Ms. Zeiler’s review.  Should 

be submitted for TCEQ review soon. 

Programmatic Issues 

 Status of Dispute – Mr. Faultry stated that USEPA is in process of getting all remaining 

issues to the Regional Administrator for review.  A Decision Document on things that have 

not been resolved will be reviewed by the RA and then goes to Lisa Jackson for signature.  

The new RA who was previously the acting RA has been transitioned and briefed on this 

situation.  There will be no addition round of discussion at the current level.   

USFWS Update 

 Environmental Restoration Issues with Transfer Schedule Impact None 

 USFWS Comments on Documents - None 
 

USEPA – Non-CERCLA 

 Update on Phytoforensics Study – Mr. Becher will post the study for the group to access.  

Mr. Mayer stated that the method worked fairly good in areas of high perchlorate 

concentrations.  Ms. Zeiler asked if it appeared the method might be any help at LHAAP-16 

and Mr. Becher is going to look at that.  Mr. Mayer commented that it didn’t look like there 

was anything going across Harrison Bayou in the shallow groundwater based on tree coring 
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results.  The report doesn’t have any conclusions, just presents the results.  USEPA will 

have to look at the data to take it to the next level. 

 Discussion of screening standards for 1,4-dioxane as an emerging contaminant that USEPA 

and TCEQ want examined at LHAAP.  Ms. Zeiler asked USEPA to make a request for 

Army to examine it.  Mr. Mayer stated he would provide the request to Army. 

 Mr. Becher provided a review of the September compliance sampling event.  He expressed 

concern with SOPs not covering the YSI and some instances where SOPs were not being 

followed precisely.  Mr. Lambert stated that USEPA had an opportunity to comment on the 

SOPs in the site-wide plan when it was generated.  USEPA stated that the sampling crews 

ran into bumps due to being unfamiliar with some equipment.  AECOM commented that 

AECOM had scheduled a training session at the start of the event for the crews to be trained 

in use of all the equipment, but that training session was pre-empted by Mr. Becher directing 

the group to move to the field before the training could be completed.  Discussion continued 

with the summary being that although the site-wide plan was approved, the SOPs appear to 

have some deficiencies, and AECOM is encouraged to develop their own for future 

sampling.  AECOM noted Mr. Becher’s specific concerns expressed during the discussion 

so they could be evaluated when the SOPs are revisited and the next event should run more 

smoothly.  

 

Adjourn 

 

Attachments 

August 2012 LHAAP-27 and 54 USACE Split Sampling Event Analytical Results Table 

Proposed Schedule for LHAAP-18/24 

October 18, 2012 Document and Issue Tracking Table 

October AECOM Data Submittals 

 

ACRONYM LIST 

 

AEC United States Army Environmental Command 

AR Administrative Record 

BERA Baseline Environmental Risk Assessment 

CATOX Catalytic Oxidizer 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CRP/CIP Community Relations Plan / Community Involvement Plan 

COE Center of Excellence 

CSM Conceptual Site Model 

DERP- Defense Environmental Restoration Program 

DF Draft Final 

EE/CA Engineering Evaluation / Cost Analysis 

FBR Fluidized Bed Reactor 

FS Feasibility Study 

FTP File Transfer Protocol 

GWTP Ground Water Treatment Plant 

ICT Interceptor Collector Trench 

INF Infiltration 

IRA Interim Remedial Action 

KISD Karnack Independent School District 

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Controls 
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MFR Memorandum for the Record 

MMRP- Military Munitions Response Program 

MNA  Monitored Natural Attenuation 

NFA No Further Action 

NPL National Priorities List 

PP Proposed Plan 

PSI WP Post-Screening Investigation Work Plan 

RAB Restoration Advisory Board 

RAWP Remedial Action Work Plan 

SOP  Standard Operating Procedure 

TCEQ Texas Commission on Environmental Quality 

USACE United States Army Corps of Engineers 

USATHAMA United States Army Toxic and Hazardous Materials Agency 

USEPA United States Environmental Protection Agency 

USFWS  United States Fish and Wildlife Service 
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August 2012 LHAAP-27 and 54 USACE Split Sampling Event Analytical Results
over over

Texas MSC EPA MCL Sample ID
Explosives GW-27WW-01-01-091022 GW-27WW-02-02-091022 GW-27WW-03-03-091023 GW-27WW-04-04-091022 GW-131-05-091023 GW-132-06-091023 EB-01-091023 GW-18WW-01-07-091024 GW-18WW-16-08-091024 GW-127-09-091024 GW-128-10-091024
Trinitrobenzene,
1,3,5- 3.1E+00

ND ND ND ND ND ND ND ND ND ND NS
Dinitrobenzene,
1,3-
(dinitrobenzene,
2,4- )

1.0E-02

ND ND ND ND ND ND ND ND ND ND NS
Trinitrotoluene,
2,4,6- 5.1E-02

ND ND ND ND ND ND ND ND ND ND NS

Dinitrotoluene, 2,4- 4.2E-04
ND ND ND ND ND ND ND ND ND ND NS

Dinitrotoluene, 2,6- 4.2E-04
ND ND ND ND ND ND ND ND ND ND NS

Amino-2,6-
dinitrotoluene, 4- 1.7E-02

ND ND ND ND ND ND ND ND ND ND NS
Nitrotoluene, o- 1.0E+00 ND ND ND ND ND ND ND ND ND ND NS
Nitrotoluene, m- 1.0E+00 ND ND ND ND ND ND ND ND ND ND NS
Amino-4,6-
dinitrotoluene, 2- 1.7E-02

ND ND ND ND ND ND ND ND ND ND NS
Nitrotoluene, p- 1.0E+00 ND ND ND ND ND ND ND ND ND ND NS
Cyclotetramethyle
netetranitramine
(HMX)

5.1E+00
ND ND ND ND ND ND ND ND ND ND NS

Nitrobenzene 5.1E-02 ND ND ND ND ND ND ND ND ND ND NS

Cyclotrimethylenet
rinitramine (RDX) 2.6E-02

ND ND ND ND ND ND ND ND ND ND NS
Trinitrophenylmet 1.0E+00 ND ND ND ND ND ND ND ND ND ND NS

Metals GW-27WW-01-01-091022 GW-27WW-02-02-091022 GW-27WW-03-03-091023 GW-27WW-04-04-091022 GW-131-05-091023 GW-132-06-091023 EB-01-091023 GW-18WW-01-07-091024 GW-18WW-16-08-091024 GW-127-09-091024 GW-128-10-091024
Aluminum 100 0.0406 0.132 2.54 0.0483 1.12 0.0744 0.0848 0.0413 0.984 0.112 0.350
Antimony 0.006 0.006 ND ND ND ND ND ND ND ND ND ND 0.00138
Arsenic 0.01 0.01 ND ND 0.00375 ND ND ND ND ND ND ND 0.00300
Barium 2 2 0.0365 0.0225 0.0287 0.0270 0.0914 0.0458 ND 0.419 0.153 0.0159 0.0771
Beryllium 0.004 0.004 ND 0.00200 0.00768 ND 0.000439 0.000305 ND ND 0.000712 ND ND
Cadmium 0.005 0.005 0.00212 0.000574 0.00352 0.214 0.00103 ND ND ND 0.00364 ND 0.000379
Calcium* --- 451 402 288 408 232 238 0.958 9.96 220 101 136
Chromium (total) 0.1 0.1 0.127 0.688 0.0177 0.0501 ND ND ND ND 0.664 ND ND
Cobalt 6.1 0.0702 0.0801 0.838 0.237 0.0345 0.0918 ND ND 0.205 0.0241 0.00358
Copper 1.3 0.00311 0.00464 0.00403 0.00238 0.00238 ND ND ND 0.194 ND ND
Iron* --- 0.3 1.61 4.68 0.0807 1.15 1.95 4.91 ND 0.493 26.3 7.62 2.16
Lead (inorganic) 0.015 0.015 ND 0.000355 0.00195 ND 0.00405 ND ND ND 0.00475 ND 0.00278
Magnesium* --- 297 316 241 327 126 156 0.156 5.54 154 70.2 93.9
Manganese 14 8.07 2.63 14.8 10.3 4.78 3.75 ND 0.0889 2.22 1.36 1.12
Nickel and
compounds 2 0.140 0.350 0.395 0.416 0.0421 0.0617 ND 0.0597 6.02 0.0159 0.00551
Potassium* --- 7.56 5.40 4.58 1.42 2.26 2.02 ND 2.22 3.70 2.88 7.44
Selenium 0.05 0.05 ND 0.0115 0.0353 ND 0.00266 ND ND ND 0.0180 ND 0.00851
Silver 0.51 0.1 ND ND ND ND ND ND ND ND ND ND ND
Sodium* --- 928 1000 969 924 509 652 1.42 187 590 350 657

Thallium and
compounds (as
thallium chloride) 0.002 0.002 ND ND ND ND ND ND ND ND ND ND ND
Zinc 31 5 0.0942 0.113 0.294 0.177 0.0368 0.0716 0.0498 0.0171 0.119 0.0316 0.0752

GW-27WW-01-01-091022 GW-27WW-02-02-091022 GW-27WW-03-03-091023 GW-27WW-04-04-091022 GW-131-05-091023 GW-132-06-091023 EB-01-091023 GW-18WW-01-07-091024 GW-18WW-16-08-091024 GW-127-09-091024 GW-128-10-091024
Perchlorate 7.20E+01 ND ND 3.75 ND ND ND ND ND 4.79 ND ND

U Analyzed but not detected above the MDL
ND = Not Detected, testing result not detected above the MDL or RL exceedance

over

ppm

ppb

ppm
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Proposed Schedule for LHAAP-18/24
AECOM Submit Redlined PSI WP 10/22/2012
TCEQ/EPA Review and Provide Input on PSI WP 10/29/2012
Teleconference to Resolve Comments 10/30/2012
Final PSI WP to TCEQ/EPA 10/31/2012
CPT/MIP 11/12/2012 - 11/20/2012
Well Install and Sample 11/26/2012 - 12/07/2012
Lab Analysis 12/01/2012 - 12/31/2012
Data Validation 12/26/2012 - 1/15/2013
Army Draft Data Gap Report/Revised Draft FS 1/7/2013 - 1/18/2013
Army Comment Incorporation and Develop Draft 1/19/2013 - 1/31/2013
Draft Data Gap Report and Revised Draft FS to
EPA/TCEQ 1/31/2013
EPA/TCEQ Review 02/01/13 - 03/02/13
AECOM RTC and Army Approval 3/15/2013
Teleconference to Resolve Comments 3/22/2013
Draft Final FS/Draft Final Data Gap Report 3/29/2013
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ID Task Name Start Finish

1 Data Gap Memo Mon 8/27/12 Thu 12/20/12
2 Submit Army Draft Data Gap Memo Fri 10/5/12 Fri 10/5/12
3 Army Review and Comment Sat 10/6/12 Thu 10/25/12
4 Develop Draft Data Gap Memo Fri 10/26/12 Mon 11/5/12
5 Submit Draft Data Gap Memo to Regulators Tue 11/6/12 Tue 11/6/12
6 Regulator Review and Comment Tue 11/6/12 Wed 12/5/12
7 Develop Draft Final Data Gap Memo Tue 12/11/12 Thu 12/20/12
8 Submit Draft Final Data Gap Memo Thu 12/20/12 Thu 12/20/12
9 BERA Addendum Work Plan Tue 11/6/12 Fri 3/15/13

10 Submit Army Draft BERA Addendum Work Plan Fri 12/21/12 Fri 12/21/12
11 Army Review and Comment Fri 12/21/12 Wed 1/9/13
12 Prepare Draft BERA Addendum Work Plan Thu 1/10/13 Tue 1/29/13
13 Submit Draft BERA Addendum Work Plan to Regulators Tue 1/29/13 Tue 1/29/13
14 Regulator Review and Comment Wed 1/30/13 Thu 2/28/13
15 Prepare Draft Final BERA Addendum Work Plan Fri 3/1/13 Fri 3/15/13
16 Submit Draft Final BERA Addendum Work Plan Fri 3/15/13 Fri 3/15/13
17 Field Work Mon 3/25/13 Tue 4/23/13
18 Initiate Field Work Mon 3/25/13 Fri 3/29/13
19 Conduct Sampling Fri 3/29/13 Fri 4/12/13
20 Laboratory Analysis and Data Validation Wed 4/3/13 Mon 5/6/13
21 Perform Lab Analyses Wed 4/3/13 Mon 4/22/13
22 Conduct Data Validation Mon 4/29/13 Mon 5/6/13
23 Develop Quality Control Summary Report Mon 5/6/13 Mon 5/6/13
24 BERA Addendum Tue 5/7/13 Wed 9/18/13
25 Submit Army Draft BERA Addendum Thu 6/20/13 Thu 6/20/13
26 Army Review and Comment Fri 6/21/13 Wed 7/10/13
27 Develop Draft BERA Addendum Thu 7/11/13 Tue 7/30/13
28 Submit Draft BERA Addendum to Regulators Tue 7/30/13 Tue 7/30/13
29 Regulator Review and Comment Wed 7/31/13 Thu 8/29/13
30 Develop Draft Final BERA Addendum Fri 8/30/13 Wed 9/18/13
31 Submit Draft Final BERA Addendum Wed 9/18/13 Wed 9/18/13

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
3rd Quarter 4th Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Q

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Page 1

Project: LHAAP BERA Project2
Date: Tue 9/18/12
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GWTP Ambient Air Data  

September 19 to October 29, 

2012  
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 
Air 

Concentrations 
(1) Status

Downwind 
Ambient Air 

Cocnentrations 
(2) Status

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.68 U PASS
1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.68 U PASS
1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.68 U PASS
Acetone 67-64-1 5900 NA 6.9 U PASS 6.8 U PASS
Benzene 71-43-2 170 575 0.69 U PASS 0.68 U PASS
Carbon disulfide 75-15-0 30 NA 0.69 U PASS 6.8 U PASS
Chloroform 67-66-3 100 98 0.69 U PASS 0.68 U PASS
cis-1,2-Dichloroethene 540-59-0 7900 NA 7.4 PASS 0.68 U PASS
Methylene chloride 75-09-2 3600 12158 1.2 PASS 0.73 PASS
Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.68 U PASS

Longhorn Army Ammunition Plant

Ambient Air Data ‐ September 19, 2012
Groundwater Treatment Plant

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.68 U PASS
Trichloroethene 79-01-6 540 537 12 PASS 0.68 U PASS
Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.68 U PASS
n-Hexane 110-54-3 5300 6336 1.1 PASS 0.68 U PASS
Styrene 100-42-5 110 21725 1.1 PASS 0.8 PASS
Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 1.2 NA 1 NA
Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.6 PASS 2.6 PASS
Ethanol 64-17-5 18800 NA 6.9 U PASS 6.8 U PASS
Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.3 PASS 1.3 PASS
Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 30 PASS 3.6 PASS
alpha-Pinene 80-56-8 60 3499 6.8 PASS 6.2 PASS
d-Limonene 5989-27-5 1100 NA 1.3 PASS 1.3 PASS

(1) Sample collected over an-hour period on Sptember 19, 2012 between 8:00 AM and 4:00 PM

(2) Sample collected over a 24-hour period beginning on September 19, 2012 at 8:05 AM and ending on September 20, 2012 at 8:05 AM.
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3
μg/m3

μg/m3
μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.7 U PASS 0.69 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.7 U PASS 0.69 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.7 U PASS 0.69 U PASS

Acetone 67-64-1 5900 NA 10 PASS 19 PASS

Benzene 71-43-2 170 575 0.81 PASS 1.2 PASS

Carbon disulfide 75-15-0 30 NA 7 U PASS 6.9 U PASS

Chloroform 67-66-3 100 98 0.7 U PASS 0.69 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 11 PASS 0.69 U PASS

Methylene chloride 75-09-2 3600 12158 1.5 PASS 0.77 PASS

Tetrachloroethene 127-18-4 2000 6782 0.7 U PASS 0.69 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.7 U PASS 0.69 U PASS

Trichloroethene 79-01-6 540 537 24 PASS 0.69 U PASS

Vinyl chloride 75-01-4 20000 66460 0.7 U PASS 0.69 U PASS

n-Hexane 110-54-3 5300 6336 0.98 PASS 2.1 PASS

Styrene 100-42-5 110 21725 1.8 PASS 4 PASS

Toluene 108-88-3 640 15074 0.84 PASS 1.6 PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.7 U NA 0.82 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 2.6 PASS

Ethanol 64-17-5 18800 NA 7 U PASS 190 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.2 PASS 1.8 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 53 PASS 0.69 U PASS

alpha-Pinene 80-56-8 60 3499 10 PASS 68 PASS

d-Limonene 5989-27-5 1100 NA 4.1 PASS 17 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - September 24, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample concentration is 
compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on September 24, 2012 at 8:05 AM and ending on September 25, 2012 at 8:05 AM.

(1) Sample collected over an-hour period on Sptember 24, 2012 between 8:00 AM and 4:00 PM

00116988



Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3
μg/m3

μg/m3
μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.65 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.65 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.65 U PASS

Acetone 67-64-1 5900 NA 130 PASS 8.7 PASS

Benzene 71-43-2 170 575 0.69 U PASS 0.65 U PASS

Carbon disulfide 75-15-0 30 NA 6.9 U PASS 6.5 U PASS

Chloroform 67-66-3 100 98 0.69 U PASS 0.65 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 1.2 PASS 0.65 U PASS

Methylene chloride 75-09-2 3600 12158 0.69 U PASS 0.65 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.65 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.65 U PASS

Trichloroethene 79-01-6 540 537 2.5 PASS 0.65 U PASS

Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.65 U PASS

n-Hexane 110-54-3 5300 6336 0.69 U PASS 0.65 U PASS

Styrene 100-42-5 110 21725 1.4 PASS 0.99 PASS

Toluene 108-88-3 640 15074 0.69 U PASS 0.82 PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.69 U NA 0.65 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.2 PASS 2.4 PASS

Ethanol 64-17-5 18800 NA 6.9 U PASS 8.4 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.2 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 5.6 PASS 1.5 PASS

alpha-Pinene 80-56-8 60 3499 1.5 PASS 26 PASS

d-Limonene 5989-27-5 1100 NA 0.69 U PASS 6 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 1, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample concentration is 
compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 1, 2012 at 8:05 AM and ending on October 2, 2012 at 8:05 AM.

(1) Sample collected over an 8-hour period on October 1, 2012 between 8:00 AM and 4:00 PM

00116989



Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.67 U PASS 0.65 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.67 U PASS 0.65 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.67 U PASS 0.65 U PASS

Acetone 67-64-1 5900 NA 7.1 PASS 6.5 U PASS

Benzene 71-43-2 170 575 0.67 U PASS 0.65 U PASS

Carbon disulfide 75-15-0 30 NA 6.7 U PASS 6.5 U PASS

Chloroform 67-66-3 100 98 0.67 U PASS 0.65 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 7.2 PASS 0.65 U PASS

Methylene chloride 75-09-2 3600 12158 0.67 U PASS 0.65 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.67 U PASS 0.65 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.67 U PASS 0.65 U PASS

Trichloroethene 79-01-6 540 537 18 PASS 0.99 PASS

Vinyl chloride 75-01-4 20000 66460 0.67 U PASS 0.65 U PASS

n-Hexane 110-54-3 5300 6336 0.67 U PASS 0.65 U PASS

Styrene 100-42-5 110 21725 0.67 U PASS 0.65 U PASS

Toluene 108-88-3 640 15074 0.67 U PASS 0.65 U PASS

Ethylbenzene 100-41-4 740 86844 0.81 PASS 1.3 PASS

m,p-Xylenes 179601-23-1 180 7382 3.8 PASS 5.7 PASS

o-Xylene 95-47-6 1600 7382 1.5 PASS 1.9 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.92 PASS 0.65 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.67 U NA 1 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.1 PASS 2.1 PASS

Ethanol 64-17-5 18800 NA 6.7 U PASS 1600 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.1 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 33 PASS 2.2 PASS

alpha-Pinene 80-56-8 60 3499 0.67 U PASS 4.2 PASS

d-Limonene 5989-27-5 1100 NA 0.67 U PASS 1.7 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 8, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 8, 2012 at 6:15 AM and ending on October 9, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 8, 2012 between 6:15 AM and 2:15 PM

00116990



Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.73 U PASS 6.1 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.73 U PASS 6.1 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.73 U PASS 6.1 U PASS

Acetone 67-64-1 5900 NA 11 PASS 61 U PASS

Benzene 71-43-2 170 575 1.1 PASS 6.1 U PASS

Carbon disulfide 75-15-0 30 NA 7.3 U PASS 61 U Pass

Chloroform 67-66-3 100 98 0.73 U PASS 6.1 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 5.7 PASS 6.1 U PASS

Methylene chloride 75-09-2 3600 12158 0.73 U PASS 6.1 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.73 U PASS 6.1 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.73 U PASS 6.1 U PASS

Trichloroethene 79-01-6 540 537 14 PASS 6.1 U PASS

Vinyl chloride 75-01-4 20000 66460 0.73 U PASS 6.1 U PASS

n-Hexane 110-54-3 5300 6336 1.6 PASS 6.1 U PASS

Styrene 100-42-5 110 21725 0.89 PASS 6.1 U PASS

Toluene 108-88-3 640 15074 2.3 PASS 6.1 U PASS

Ethylbenzene 100-41-4 740 86844 27 PASS 36 PASS

m,p-Xylenes 179601-23-1 180 7382 100 PASS 160 PASS

o-Xylene 95-47-6 1600 7382 33 PASS 62 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.73 U PASS 6.1 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.88 NA 6.1 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 6.1 U PASS

Ethanol 64-17-5 18800 NA 48 PASS 3700 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 6.1 U PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 19 PASS 6.1 U PASS

alpha-Pinene 80-56-8 60 3499 3.7 PASS 22 PASS

d-Limonene 5989-27-5 1100 NA 1.3 PASS 21 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 15, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 15, 2012 at 6:20 AM and ending on October 16, 2012 at 6:20 AM.

(1) Sample collected over an 8-hour period on October 15, 2012 between 6:15 AM and 2:15 PM

00116991



Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.81 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.81 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.81 U PASS

Acetone 67-64-1 5900 NA 12 PASS 35 PASS

Benzene 71-43-2 170 575 1.1 PASS 0.91 PASS

Carbon disulfide 75-15-0 30 NA 6.9 U PASS 8.1 U Pass

Chloroform 67-66-3 100 98 0.69 U PASS 0.81 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 14 PASS 0.81 U PASS

Methylene chloride 75-09-2 3600 12158 0.95 PASS 0.81 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.81 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.81 U PASS

Trichloroethene 79-01-6 540 537 40 PASS 0.81 U PASS

Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.81 U PASS

n-Hexane 110-54-3 5300 6336 1.3 PASS 2.3 PASS

Styrene 100-42-5 110 21725 0.69 U PASS 2.3 PASS

Toluene 108-88-3 640 15074 2.1 PASS 3 PASS

Ethylbenzene 100-41-4 740 86844 2.1 PASS 6.4 PASS

m,p-Xylenes 179601-23-1 180 7382 10 PASS 29 PASS

o-Xylene 95-47-6 1600 7382 4.2 PASS 12 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.69 U PASS 0.81 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 1.2 NA 33 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.2 PASS 2.3 PASS

Ethanol 64-17-5 18800 NA 86 PASS 15000 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.7 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 61 PASS 3.7 PASS

alpha-Pinene 80-56-8 60 3499 2.2 PASS 7.9 PASS

d-Limonene 5989-27-5 1100 NA 1 PASS 5.9 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 22, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 22, 2012 at 6:15 AM and ending on October 23, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 22, 2012 between 6:15 AM and 2:15 PM

00116992



Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.67 U PASS 0.75 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.67 U PASS 0.75 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.67 U PASS 0.75 U PASS

Acetone 67-64-1 5900 NA 6.7 U PASS 7.5 U PASS

Benzene 71-43-2 170 575 1.4 PASS 0.86 PASS

Carbon disulfide 75-15-0 30 NA 6.7 U PASS 7.5 U Pass

Chloroform 67-66-3 100 98 0.67 U PASS 0.75 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 3.8 PASS 0.75 U PASS

Methylene chloride 75-09-2 3600 12158 0.67 U PASS 0.75 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.67 U PASS 0.75 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.67 U PASS 0.75 U PASS

Trichloroethene 79-01-6 540 537 11 PASS 0.75 U PASS

Vinyl chloride 75-01-4 20000 66460 0.67 U PASS 0.75 U PASS

n-Hexane 110-54-3 5300 6336 1.4 PASS 0.87 PASS

Styrene 100-42-5 110 21725 0.67 U PASS 0.75 U PASS

Toluene 108-88-3 640 15074 0.96 PASS 0.75 U PASS

Ethylbenzene 100-41-4 740 86844 0.67 U PASS 0.75 U PASS

m,p-Xylenes 179601-23-1 180 7382 1.9 PASS 1.5 U PASS

o-Xylene 95-47-6 1600 7382 0.83 PASS 0.75 U PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.67 U PASS 0.75 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.86 NA 0.75 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 2.3 PASS

Ethanol 64-17-5 18800 NA 42 PASS 35 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.3 PASS 1.1 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 17 PASS 0.81 PASS

alpha-Pinene 80-56-8 60 3499 13 PASS 16 PASS

d-Limonene 5989-27-5 1100 NA 2.3 PASS 2.5 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 29, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 29, 2012 at 6:20 AM and ending on October 30, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 29, 2012 between 6:15 AM and 2:15 PM

00116993



 

Emission Stack Air Data  

September 19 to October 29, 

2012 
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Pollutant

Measured Air 
Stripper Stack 
Concentrations 

(1)

Air Stripper 
Emission 
Rates (2)

Air Stripper 
Emission 
Rates

Allowable 
Annual 

Emission (3) Status TLV (L) TLV Reference Compliance section

Distance 
Downwind to 
nearest off‐site 
Receptor (D) (K) value

Allowable Maximum Hourly 
Emission Limit at Nearest off‐
site Receptor (5)(6)

 (E) = L/K Status
CAS μg/m3 lb/hr tpy tpy mg/m3 ft lb/hr

1,1-Dichloroethane 75-34-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
1,1-Dichloroethene 75-35-4 210 3.14E‐03 1.37E‐02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS
1,2-Dichloroethane 107-06-2 100 1.49E‐03 6.54E‐03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS
Acetone 67-64-1 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Benzene 71-43-2 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS
Carbon disulfide 75-15-0 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS
Chloroform 67-66-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS
cis-1,2-Dichloroethene 540-59-0 12000 1.79E‐01 7.85E‐01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Methylene chloride 75-09-2 1600 2.39E‐02 1.05E‐01 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS
Tetrachloroethene 127-18-4 80 1.20E‐03 5.23E‐03 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS
trans-1,2-Dichloroethene 540-59-0 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichloroethene 79-01-6 18000 2.69E‐01 1.18E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS
Vinyl chloride 75-01-4 245 3.66E‐03 1.60E‐02 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS
n-Hexane 110-54-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Styrene 100-42-5 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS
Propene (C3 H6) 115-07-1 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS (4) 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA
Dichlorodifluoromethane (CCl2F2) 75-71-8 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Ethanol 64-17-5 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichlorofluoromethane (CCl3F) 75-69-4 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 19500 2.91E‐01 1.28E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
alpha-Pinene 80-56-8 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
d-Limonene 5989-27-5 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.801 U

(1) Sample collected on September 19, 2012 at 2:00 PM

(2) Based on a blower flow rate of 4,000 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) No TLVs for these chemicals

(5) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.
(6) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m3 is 1 lb/hr.

Longhorn Army Ammunition Plant
Groundwater Treatment Plant

Emission Stack Air Data ‐ September 19, 2012

00116995



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 305 4.39E-03 1.92E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 175 U 1.26E-03 5.51E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 175 U 1.26E-03 U 5.51E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 16500 2.37E-01 1.04E+00 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 1400 2.01E-02 8.82E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 190 2.73E-03 1.20E-02 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 175 U 1.26E-03 U 5.51E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 25000 3.59E-01 1.57E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 230 3.31E-03 1.45E-02 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 175 U 1.26E-03 U 5.51E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Propene (C3 H6) 115-07-1 175 U 1.26E-03 U 5.51E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 175 U 1.26E-03 U 5.51E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 175 U 1.26E-03 U 5.51E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 26500 3.81E-01 1.67E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 175 U 1.26E-03 U 5.51E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 175 U 1.26E-03 U 5.51E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 1.062 U

(1) Sample collected on September 24, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - September 24, 2012

00116996



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 270 3.83E-03 1.68E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 135 U 9.58E-04 U 4.20E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1350 U 9.58E-03 U 4.20E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 135 U 9.58E-04 U 4.20E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1350 U 9.58E-03 U 4.20E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 15500 2.20E-01 9.63E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 1600 2.27E-02 9.95E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 135 U 9.58E-04 U 4.20E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 135 U 9.58E-04 U 4.20E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 24000 3.41E-01 1.49E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 135 1.92E-03 8.39E-03 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 135 U 9.58E-04 U 4.20E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Propene (C3 H6) 115-07-1 135 U 9.58E-04 U 4.20E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 135 U 9.58E-04 U 4.20E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1400 U 9.93E-03 U 4.35E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 135 U 9.58E-04 U 4.20E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 21500 3.05E-01 1.34E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 135 U 9.58E-04 U 4.20E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 135 U 9.58E-04 U 4.20E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.937 U

(1) Sample collected on October 1, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,800 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3800 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 1, 2012

00116997



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 205 2.95E-03 1.29E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 160 U 1.15E-03 U 5.04E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 160 U 1.15E-03 U 5.04E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 15000 2.16E-01 9.45E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 210 3.02E-03 1.32E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 160 U 1.15E-03 U 5.04E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 24000 3.45E-01 1.51E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 160 U 1.15E-03 U 5.04E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 330 U 2.37E-03 U 1.04E-02 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 160 U 1.15E-03 U 5.04E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 160 U 1.15E-03 U 5.04E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 160 U 1.15E-03 U 5.04E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 160 U 1.15E-03 U 5.04E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 19500 2.80E-01 1.23E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 160 U 1.15E-03 U 5.04E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 160 U 1.15E-03 U 5.04E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.905 U

(1) Sample collected on October 8, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 8, 2012

00116998



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 240 3.45E-03 1.51E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 180 U 1.29E-03 U 5.67E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 180 U 1.29E-03 U 5.67E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1800 U 1.29E-02 U 5.67E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 16500 2.37E-01 1.04E+00 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 580 8.34E-03 3.65E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 180 U 1.29E-03 U 5.67E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 29500 4.24E-01 1.86E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 180 U 1.29E-03 U 5.67E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 360 U 2.59E-03 U 1.13E-02 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 180 U 1.29E-03 U 5.67E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 180 U 1.29E-03 U 5.67E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 180 U 1.29E-03 U 5.67E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 180 U 1.29E-03 U 5.67E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1800 U 1.29E-02 U 5.67E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 18500 2.66E-01 1.17E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 180 U 1.29E-03 U 5.67E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 180 U 1.29E-03 U 5.67E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 1.002 U

(1) Sample collected on October 15, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 15, 2012

00116999



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 140 2.01E-03 8.82E-03 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 140 2.01E-03 8.82E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 135 U 9.71E-04 U 4.25E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 9950 1.43E-01 6.27E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 245 3.52E-03 1.54E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 135 U 9.71E-04 U 4.25E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 18500 2.66E-01 1.17E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 135 U 9.71E-04 U 4.25E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 275 U 1.98E-03 U 8.66E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 135 U 9.71E-04 U 4.25E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 135 U 9.71E-04 U 4.25E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 135 U 9.71E-04 U 4.25E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 135 U 9.71E-04 U 4.25E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 11000 1.58E-01 6.93E-01 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 135 U 9.71E-04 U 4.25E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 135 U 9.71E-04 U 4.25E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.622 U

(1) Sample collected on October 22, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 22, 2012

00117000



Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 195 2.88E-03 1.26E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 130 1.92E-03 8.40E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 10500 1.55E-01 6.78E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 130 1.92E-03 8.40E-03 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 21500 3.17E-01 1.39E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 180 U 1.33E-03 U 5.82E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 15000 2.21E-01 9.69E-01 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.745 U

(1) Sample collected on October 29, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,950 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3950 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 29, 2012
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CESWT-EC-ER 20 October 2012 
 
 
MEMORANDUM FOR RECORD 
 
SUBJECT:  Additional Records that are pertinent to Remedial Action (RA) at LHAAP 18/24, 
(Burning Ground 3) Longhorn Army Ammunition Plant Karnack, Texas, U.S. Army Corps Of 
Engineers, Tulsa District 
 
 
1. The Purpose of this Memorandum For Record (MFR) is to provide documentation to 
members of the Remedial Managers Group that I found over the course of my search for 
documentation of the IRA field activities at Burning Ground 3 (BG3). 

2. The reports attached include: 

a. First Five-Year Review Report for Longhorn Army Ammunition Plant • Sites 18 & 
24 (Burning Ground 3) • Site 16 (Old Landfill) • Site 12 (Sanitary Landfill) Karnack 
Harrison County, Texas August 2002, prepared by Complete Environmental Service 
Contract No. DACA56-00-C-20J4. 

b. Groundwater Quality Assessment Longhorn Army Ammunition Plant Marshall, 
Texas Groundwater Contamination Related to Seepage from an Unlined Evaporation 
Pond, CDM Contract No. DAC87-830-C-0091, March 15, 1985. 

c. Addendum To Groundwater Quality Assessment Longhorn Army Ammunition Plant 
Marshall, Texas Groundwater Contamination Related to Seepage from an Unlined 
Evaporation Pond, CDM Contract No. DAC87-830-C-0091,May 8, 1986 

d. Phase 2, Hazardous Waste Management Special Study No. 39-26-0147-83, 
DARCOM Open-Burning/Open-Detonation Grounds Evaluation, Longhorn Army 
Ammunition Plant, Marshall, Texas, 31 July - 3 August 1981 

e. Land Disposal Study No. 38-26-0104-81, Longhorn Army Ammunition Plant, 
Marshall. TX. 23 January - 8 February 1980 

f. Installation Assessment of LHAAP, Report No. 150, February 1980 
 

 
 
 
6 Encls     
First Five Year Review 
Groundwater Quality Assessment 

Addendum Groundwater Quality Assessment 
Phase 2, Hazardous Waste Management Special Study 
Land Disposal Study No. 38-26-0104-81 
Installation Assessment of LHAAP 

Wendy D. Lanier P.E. 
Environmental Engineer 
Environmental Engineering Branch 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

DRAFT MONTHLY MANAGERS’ MEETING 
 

 AGENDA  
 

DATE: November 14, 2012 

TIME: 1:00 p.m.  

PLACE:       Teleconference  

 

Welcome   RMZ 
 

Action Items 

AECOM 

 GWTP Longer-Term Plan Update 

 GWTP Repairs and Maintenance (see DERP update) 

 Submit GWTP air analytical data – All data through Oct 29 has been submitted (7 sets) 

 “Path Forward for LHAAP-03” – Draft RI/FFS in progress for submittal to agencies by 

December 31, path forward memo submitted based upon follow-on teleconference 

 Check total depth of fire station well. 

 Submit RTC and redline LHAAP-18/24 PSI WP to regulators. 

 

Army 

 Advise Ms. Coats when draft CRP/CIP update comes in.  Provide hand-written notes to Ms. 

Coats. 

 Distribute a LHAAP-18/24 Historical Records MFR to the group. 

 Distribute a LHAAP-18/24 IRA Records MFR to the group. 

 Provide spreadsheets for August MMRP groundwater split sample data.  

 Check 16/14/18/24 area historical ground water data dump for data conversion error, where 

sampling date was 1/1/1950 for several samples. 

 Provide supplemental BERA schedule to EPA and TCEQ - Complete 

 Mr. Williams will resend to EPA the 16/17/18/24 area historical ground water data dump 

previously provided, or provide update on how the data can be accessed. 

EPA 

 USGS (Becher) will provide the list of documents developed as referenced in various 

reports, but not found in the AR. 

 Provide August MMRP groundwater split sample data collected. 

 USGS to provide phytoforensics (tree coring) report on FTP site for AECOM to access. 

 Provide comments on Draft LHAAP-04 Proposed Plan. 

 USGS to provide copy of USEPA 2007 Longhorn well inventory. 

 USGS to provide well condition information on wells they feel are critical by Wednesday, 

23 October. 

 Provide comments on AECOM’s LHAAP-03/58 groundwater arsenic whitepaper. 

 Provide Army with a request to examine 1,4-dioxane at LHAAP. 
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TCEQ 

 Determine what TCEQ documents should be in the AR as part of the update supporting 

LHAAP-18/24 work. 

 Provide comments on Draft LHAAP-04 Proposed Plan. 

 Provide comment for the revised LHAAP-03 EE/CA – pending review of revised path 

forward. 

AEC 

 Provide LHAAP-37 Pilot Demonstration data when available 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators (see Document status table) 

 Upcoming field work 

 Monthly data submission 

 Quarterly reports - status 

o Surface water monitoring 

o Groundwater Treatment Plant 

- Report 

- UIC 

o LHAAP-12 LHAAP-16, and SW Sampling and Reporting 

o Compliance Sampling Data for LHAAP-18/24 and Perimeter Wells 

 Status of Groundwater Treatment Plant 

o Air monitoring 

o Return to Sprinkler System 

o INF Topsoil and erosion control planned for December 

o 7 pump sets being replaced at LHAAP-18/24, 4 at LHAAP-16 

o Winterization continues 

o PLC repaired at LHAAP-16 and water is being treated from 4 operable wells 

o FBR effluent tank replacement 

o Misc 

 

Other DERA Program Update     Army 

 LHAAP-37 Pilot Demonstration update 

 Status of Supplemental BERA 

 Decision Document for multiple sites 

 Five Year Review Report – Draft in-progress for sites with previous 5YR 

 Sitewide LUC Management Plan – annual update 
  

MMRP Update     Army 

 Update status of EPA Groundwater Sampling           

Other Environmental Restoration     Army 

● CRP/CIP Update 

 Site 19 Decision Document update 

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute 
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USFWS Update                        RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact 

 USFWS Comments on Documents 
   

EPA – Non-CERCLA 

 Update on Phytoforensics Study         RM 
 

Adjourn 

 

 

ACRONYM LIST 

 

DERP- Defense Environmental Restoration Program 

EPA- Environmental Protection Agency 

FS- Feasibility Study 

IRP- Installation Restoration Program 

ITS-  Intertek Testing Services 

LHAAP- Longhorn Army Ammunition Plant 

MMRP- Military Munitions Response Program 

MNA-  Monitored Natural Attenuation 

PB- Paul Bruckwicki 

PBC- Performance Based Contract 

PS- Praveen Srivastav 

QA- Quality Assurance 

QC- Quality Control 

RMZ- Rose M. Zeiler 

RD- Remedial Design 

ROD- Record of Decision 

SAP- Sampling and Analysis Plan 

TCEQ- Texas Commission on Environmental Quality 

USFWS-  United States Fish and Wildlife Service 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

FINAL MONTHLY MANAGERS’ MEETING 
 

 MINUTES  
 

DATE: November 14, 2012 

TIME: 1:00 p.m.  

PLACE:       Teleconference – Call 866-203-6896, 1759304791 courtesy of AECOM 

 

Welcome   RMZ 
Attendees:   

LHAAP/BRAC: Rose Zeiler 

USEPA:  Rich Mayer, Paul Torcoletti, Kent Becher (USGS)  

TCEQ:  Fay Duke 

USACE:  Wendy Lanier, Aaron Williams 

AECOM:  Dave Wacker, Gretchen McDonnell 

USFWS:  Paul Bruckwicki 

 

Mr. Bruckwicki had not received notice of the meeting.  AECOM will ensure Paul Bruckwicki, USFWS is 

on the distribution list for the Monthly Managers’ Meeting. 

 

Action Items 

AECOM 

 “Path Forward for LHAAP-03” – Draft RI/FFS in progress for submittal to agencies by 

December 31, path forward memo submitted based upon follow-on teleconference - 

COMPLETE 

 Set up a teleconference for discussion of LHAAP-03 path forward - COMPLETE 

 Provide Sampling SOPs and training documentation – AECOM will submit revised SOPs 

with the Installation-Wide Work Plan update planned for submitted to Army review at the end 

of November.  AECOM will share a YSI SOP with the group as soon as possible because a 

sampling event is planned for December.  Field QA split sampling report containing comments 

from Mr. Becher will not be ready until after the upcoming December sampling is done. 

 Submit GWTP air analytical data – All data through this week has been submitted (8 sets) –

COMPLETE.   

Army 

 Submit schedule change request letter to regulators for LHAAP-03 - COMPLETE 

 Submit schedule change request letter to regulators for LHAAP-18/24 - COMPLETE 

 Transmit CIP hand written interview notes to EPA and advise when draft CRP/CIP update 

comes in. – Draft CRP/CIP is in EPAs hands.  Ms. Coats has not received the password for 

the site.  Ms. Zeiler will email Ms. Paul to get a password for Ms. Coats sent to her. 

 Distribute a LHAAP-18/24 Historical Records MFR to the group. - COMPLETE 

 Distribute a LHAAP-18/24 IRA Records MFR to the group. – COMPLETE - IRA is just on 

the IRA information 1993-1998.  The Historical Records MFR were other documents not 

necessarily related to IRA and were not in the AR but had good information about 18/24 and 

other sites. 

 Provide spreadsheets for August MMRP groundwater split sample data. - COMPLETE 

 Check 16/17/18/24 area historical ground water data dump for data conversion error, where 

sampling date was 1/1/1950 for several samples. – COMPLETE.  These dates were an error 
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in Shaw’s original database.  Mr. Williams has contacted Shaw and requested that Shaw 

correct this error.  For now, all parties will note this issue. 

  

EPA 

 Mr. Becher will provide the list of documents developed as referenced in various reports, 

but not found in the AR. – PENDING 

 Provide August MMRP groundwater split sample data collected. - COMPLETE 

 Provide phytoforensics (tree coring) report on FTP site for AECOM to access. –

COMPLETE. Was provided to AECOM as a CD. 

 Provide copy of USEPA 2007 Longhorn well inventory. - PENDING 

 Provide well condition information on wells they feel are critical by Wednesday, 23 

October. – COMPLETED.  To be provided with PSI WP comments. 

 Provide comments on AECOM’s LHAAP-03/58 groundwater arsenic whitepaper. – 

COMPLETED.  Revised and sent to agencies today for review as plan forward document.  

Groundwater arsenic portion was removed due to disputes on background data. 

 Provide Army with a request to examine 1,4-dioxane at LHAAP. – EPA emailed an Air 

Force abstract relating to 1,4-dioxane, but has not done an actual request yet.  Ms. Duke 

feels a data evaluation needs to be done, and TCEQ was supposed to provide an action level 

for 1,4-dioxane for Army reference.  Mr. Mayer says EPA has a 6.1ppb screening level for 

1,4-dioxane.  Mr. Becher says he checked LHAAP database and there is no data for 1,4-

dioxane, but he did find some with 1,1,1-TCA at LHAAP-18/24 which might suggest the 

presence of 1,4-dioxane.  (1,4-dioxane was a solvent stabilizer so would likely be found in 

association with a solvent.)  Army will check the LHAAP database for 1,1,1-TCA and 

1,4-dioxane sampling results in groundwater to determine whether it has been 

evaluated. 

 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA – 

PENDING. Army provided Shaw RTCs that require regulator comment on 30 OCT 2012.   

 Determine what EPA documents should be in the AR as part of the update supporting 

LHAAP-18/24 work. – PENDING. 

TCEQ 

 Determine what TCEQ documents should be in the AR as part of the update supporting 

LHAAP-18/24 work. – PENDING. 

 Provide comments on Draft LHAAP-04 Proposed Plan. – COMPLETE. 

 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA. - 

PENDING.  Army provided Shaw RTCs that require regulator comment on 30 OCT 2012. 

AEC 

 Provide LHAAP-37 Pilot Demonstration data when available – COMPLETE.  Data sent was 

baseline.  Mr. Fabian is hoping to make a presentation with first set of data to the April 

RAB. 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators (see Document status table) 

· Item 1 – LHAAP-04 PP.  Schedule conflicts with public meeting tentatively 

scheduled for 11 December 2012 were discussed.  Meeting rescheduled to 18 

December 2012.  AECOM will provide public notice and any meeting materials 

to EPA and TCEQ for review after Army comments are incorporated.  
Elements of the meeting will be posters/visuals, hard copies of key reports (1 or 2 
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copies for people to thumb through), fact sheet hand outs public can take with them, 

sign-in sheet, and AECOM presentation on the PP.   

· On a public health meeting to be potentially held in December, there has been no 

response from Mr. Thomas to Mr. Mayer’s contacts.  No public health meeting will 

be scheduled until the list of specific questions are provided.  Mr. Mayer will try to 

contact Mr. Thomas again.  AECOM had sent a request to Mr. Thomas asking to use 

the school as a venue for the public meeting.  No response has been received so 

AECOM will attempt to reserve the Karnack Community Center. 

· Items 2 – 5.  All of these were submitted to regulators at the end of October.  

Comments are due 03 December.  AECOM invited discussion about comments as 

necessary before formal comments are due.  There’s also potential to do a couple of 

hours of a working session prior to the 18 December LHAAP-04 PP Public Meeting 

to discuss these documents, and to tentatively plan a LHAAP-47 PP Public Meeting 

(in January around the night of the RAB meeting).  AECOM will email the RAB to 

determine whether there is a preference to have the LHAAP-47 PP public 

meeting and the RAB meeting on separate nights during the same week, 

separate nights during separate weeks, or on the same night.   
· Document Distribution Discussion:  AECOM forwarded copies of drafts of items 1-5 

to Mr. Bruckwicki during the meeting as he had not been on the original distribution 

for these documents.  AECOM will follow-up with Ms. Duke on tracking 

numbers for TCEQ hard copies as she has not received them.  AECOM must 

update PMP table with respect to submittals of DRAFTS – add one hard copy 

each to USFWS, EPA and TCEQ, with copy of electronic transmittal.  AECOM 

will add Mr. Torcoletti and Mr. Becher to the distribution for electronic 

documents, along with ensuring Mr. Bruckwicki is included on the distribution. 
· Item 6.  AECOM sent this memo to regulators today.  Memo puts forth AECOM’s 

understanding of the agreed path forward for LHAAP-03.  31 December is the RI/FS 

deadline so confirmation of the path forward presented in the memo is requested 

ASAP. 

· Item 7.  GWTP O&M / Air Monitoring – See Below 

· Item 8.  5-Year Review – See Below 

 

 Upcoming field work –LHAAP-12 and LHAAP-16 groundwater sampling, and site-wide 

surface water sampling is planned for the first week of December.  AECOM must either 

send September compliance sampling results (perimeter wells and surface water) to 

the RAB or prepare to present to the RAB during the next meeting, with quarterly 

submittals of data to the RAB being the goal going forward.  Mr. Torcoletti wanted to 

ensure water levels for all 8 wells would be taken at LHAAP-12, which AECOM confirmed.  

AECOM will update the master sampling schedule to add LHAAP-12 to be done late 

in the first quarter to try to capture seasonal water level changes. 

 Monthly data submissions - Caught up on transfer of air data to regulators through this 

week.  8 separate sets of results were submitted.  These data submittals will be appended to 

the October Monthly Meeting Minutes. 

 Quarterly reports – AECOM plans to submit the next quarterly GWTP report by the end of 

November, to include September sampling.  AECOM will provide information to EPA 

and TCEQ on which wells were bailed vs. pumped for the September LHAAP-18/24 

monitoring event. 

 Groundwater Treatment Plant 

o Air Monitoring - Caught up on transfer of data to regulators through this week.  8 

separate sets of results were submitted.   
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o Return to Sprinkler System – continues as there is no flow in the Bayou 

o INF Pond Topsoil and erosion control planned for December 

o Repairs and replacements – These items are taking priority over INF Pond since 

erosion there is relatively minor.  This week, AECOM is replacing pumps at 

LHAAP-18/24.  LHAAP-16 has been evaluated for what needs to be 

repaired/replaced and have placed order for that equipment.  All should be 

completed in the next 2-3 weeks, then will shift back to INF Pond work.  After that, 

replacement of the FBR effluent tank will take us through activities until the end of 

the year.  Two extra staff still working at GWTP full-time to assist with repairs. 

o GWTP Longer-Term Plan.  Volatiles treatment - TCE has been consistently 3-4 

times lower than air emission criteria and this is the closest to any limit the air has 

come to date, so TCEQ Permit By Rule requirements are being met.  AECOM will 

compile and submit to TCEQ information needed to establish the GWTP is 

operating is operating in compliance with PBR requirements so TCEQ’s Air 

Quality group can review it. 

 

Other DERA Program Update     Army 

 LHAAP-37 Pilot Demonstration update – Inoculation began in September.  Mr. Fabian 

plans to host a RAB visit and share initial treatment data in April. 

 Status of Supplemental BERA – Data gap memos were sent to regulators by Mr. Williams 

on 05 November with due date of 05 December. 

 Decision Document for multiple sites – PENDING.  USACE is working this document. 

 Five Year Review Report Update – Draft in-progress for sites with previous 5YRR – 

AECOM’s schedule is to submit draft in March 2013.  Site inspections are scheduled to happen 

on 17 December @ 2PM with the group meeting at Army trailer.   

 Sitewide LUC Management Plan – annual update.  PENDING – USACE is working the 

revision at this time. Army wants to do the update and sign the log in the first quarter of each 

year.  Mr. Williams will likely return the document to Ms. Zeiler tomorrow. 
  

MMRP Update     Army 

 Update status – EPA and USACE provided their groundwater monitoring split sampling 

data.          

Other Environmental Restoration     Army 

● CRP/CIP Update  - Ms. Zeiler will be working to get a website password sent to Ms. Coats. 

 Site 19 Decision Document update – PENDING.  Ms. Zeiler working this document. 

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute – No Update. 
 

USFWS Update                        RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact – None. 

 USFWS Comments on Documents – AECOM sent Mr. Bruckwicki copies of Items 1-5 by 

email during the meeting as he was not on the original distribution.  A hard copy will also be 

sent to Mr. Bruckwicki.  TCEQ requested and AECOM will upload draft documents to 

SharePoint, and maintain that site as a repository for reference. 
   

EPA – Non-CERCLA 

 Update on Phytoforensics Study – COMPLETE.  Item will be removed from future agendas. 
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Next Managers’ Meeting scheduled as a teleconference at 1000 on 11 December 2012.  AECOM 

will provide an invite. 
 

Adjourn 

 

Attachments 

LHAAP-37 Pilot Demonstration Baseline Sampling Results 

November 12, 2012 Document and Issue Tracking Table 

GWTP air analytical data from 24 September through 5 November sampling 

 

ACRONYM LIST 

 

1,1,1-TCA 1,1,1-Trichloroethane 

5YRR Five-Year Review Report 

AEC United Stated Army Environmental Command 

AR Administrative Record 

BERA Baseline Environmental Risk Assessment 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CRP/CIP Community Relations Plan / Community Involvement Plan 

DERP Defense Environmental Restoration Program 

DF Draft Final 

EE/CA Engineering Evaluation / Cost Analysis 

FBR Fluidized Bed Reactor 

FS Feasibility Study 

FFS Focused Feasibility Study 

FTP File Transfer Protocol 

GWTP Ground Water Treatment Plant 

INF Intermediate-Range Nuclear Forces 

IRA Interim Remedial Action 

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Controls 

MFR Memorandum for the Record 

MMRP Military Munitions Response Program 

O&M Operation & Maintenance 

PBR Permit By Rule 

PP Proposed Plan 

PSI WP Post-Screening Investigation Work Plan 

QA Quality Assurance 

RAB Restoration Advisory Board 

RAWP Remedial Action Work Plan 

RI Remedial Investigation 

RMZ Rose M. Zeiler 

RTC Response to Comments  

SOP Standard Operating Procedure 

TCE Trichloroethene 

TCEQ Texas Commission on Environmental Quality 

USACE United States Army Corps of Engineers 

USATHAMA United States Army Toxic and Hazardous Materials Agency 

USEPA United States Environmental Protection Agency 

USFWS  United States Fish and Wildlife Service 
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Item Description Next Action 

 

Due Date 

 

Status Remarks 

1 LHAAP-04 Proposed Plan 

EPA/TCEQ Telecon 

or Comment Back 

check 

11/16/12 Scheduling venue and ad Due to EPA/TCEQ as DF 11/30 

2 LHAAP-47 Proposed Plan 

EPA/TCEQ provide 

comments or 

concurrence 

12/03/12 In-progress Due to EPA/TCEQ as DF 12/31 

3 
LHAAP-18/24 PSI WP and 

CSM 

EPA/TCEQ provide 

comments or 

concurrence 

12/03/12 
 

In-progress  
 

4 LHAAP-46 RAWP 

EPA/TCEQ provide 

comments or 

concurrence 
12/03/12 In-progress 

 

Due to EPA/TCEQ as DF 12/31 

5 LHAAP-67 RAWP 

EPA/TCEQ provide 

comments or 

concurrence 
12/03/12 In-progress 

 

Due to EPA/TCEQ as DF 12/31 

6 LHAAP-03RI/FS 
AECOM develop 

Army Draft 
11/30/12 In-progress 

Obtain EPA and TCEQ Concurrence or 

Comments 

7 GWTP O&M/Air Monitoring 

AECOM submits 

Monthly and interim  

Report 

11/15/12 

 

Continued air monitoring in 

progress and repairs 

documented in weekly summary 

  

INF Pond Additional soil cover and 

erosion control matting planned  

8 5 Year Review 
Schedule site visit 

and ad publication 
11/21/12 Develop draft 5 Year Review 
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Item Description Next Action 

 

Due Date 

 

Status Remarks 

9 
Admin Record 

Update/Information Repository 

Publish Quarterly 

Update 
11/21/12 Complete  

10 LHAAP-16 RD WP 
AECOM Submit 

Army Draft 
11/15/12 

 

In-progress  

11 LHAAP-17 RD WP 
AECOM Submit 

Army Draft 
11/16/12 

 

In-progress  

12 LHAAP-29 PSI WP 
AECOM submits 

draft 
12/14/12 

 

In-progress 
Soil and groundwater sampling, aquifer 

testing planned similar to 18/24 

13 

LTM Plan Memo LHAAP-12, 

LTM Plan Memo LHAAP-

16/LHAAP-001-R-01 

AECOM Submits 

Draft 
11/13/12 

 

In-progress  

14 RAB and MMM 
Army Review 

minutes 
11/21/12 

 

In-progress  

15 

 

CIP 

 

EPA/TCEQ  

Comment 

 

11/26/2012 

 

Submitted 10/25/2012 

 

DF Due to EPA/TCEQ 12/26/2012 

16 

 

BERA Data Gap Memo 

 

 

EPA/TCEQ  

Comment 

 

12/5/2012 

 

 

Submitted 11/5/2012 

 

DF Due to EPA/TCEQ 1/7/2013 

17 

 

BERA Addendum Work Plan 

 

 

Submit Army  

Draft 

 

12/21/2012 

 

  

18 

 

BERA Field Work 

 

Initiate Field  

Work 

 

3/25/2013 
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Item Description Next Action 

 

Due Date 

 

Status Remarks 

19 

 

BERA Addendum   

 

 

Submit Army 

Draft 

 

6/20/2013 
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results  

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

 Operation of GWTP began on September 6, 2012 at 8:00 AM after the system had been idle 

since May 24, 2012. 

 Treatment began with groundwater that was stored in TK-140 (influent tank) since May 24, 

2012. The tank which has a capacity of 300,000 gallons, and was approximately 72% full.  

 Treatment occurred at the usual 200 gallons per minute (gpm) flow rate. Simultaneously, 

groundwater extraction began with an average extraction flowrate of 15 gpm. This flow rate is 

dictated primarily by groundwater levels in the Interceptor Collection Trenches (ICTs) and 

extraction wells. 

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. 

 The treated groundwater was then discharged to TK-630 which has a capacity of 120,000 gallons 

and had 26% of its capacity full of previously treated groundwater.  

 The water from this tank was pumped into the fluidized bed reactor (FBR) and the FBR-treated 

groundwater was recirculated to TK-630. This was done to allow the FBR to be revived slowly 

and to allow a long residence time for groundwater containing perchlorate to be treated. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene. The PID was then used to collect ambient air and 

stripper stack air concentrations. 

 At 2:00 PM (after continuous operation for 6 hours), an ambient air sample was measured using 

the PID near the GWTP office building. The PID registered zero. The PID continued to register 

zero for nearly 20 minutes while work was being conducted outdoors within the GWTP.  

 A Summa® canister ambient air sample was collected from the same location just outside the 

GWTP office building where the PID measurement was taken.  

 At 2:10 PM, a sample from the air stripper stack was collected. First, the air line was purged 

using the PID pump. The PID concentration began to increase immediately and peaked at 19.8 

parts per million by volume (ppmv) and then began to decline to a steady state concentration of 

6.8 ppmv. At this time, the line was deemed purged, and an air sample using a Summa® canister 

was collected. 

 At 2:30 PM, an ambient air sample from downwind Army-retained property boundary was 

collected (this location is to the north of the GWTP as the prevailing wind was from the south). 

The temperature was 950 F and the wind was light (3-5 miles per hour (mph)). 

 The air analytical results were received on September 10, 2012. 

00117015



 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health as shown in the “September 6, 2012 Air 

Data-rev1” file. For chemicals with no published AMCVs, the short term Effects Screening Levels 

(ESLs) were used for comparison. All ambient air concentrations were lower than the AMCVs or 

ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr). These rates were then compared to the allowable emission rates per 30 TAC 

106.533(f)(1). All emission rates were lower than the allowable emission rates to the 

conservatively-selected off-site receptor1.  

 The total emission rate of 0.64 lb/hr is in line with the result reported by Shaw in 

September/October 2010 of 0.64 lb/hr based on average chemical concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds.  

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status

Downwind 

Ambient Air 

Cocnentrations 

(2) Status

CAS μg/m3 ppbv μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 1000 4047 0.62 U PASS 0.64 U PASS

1,1-Dichloroethene 75-35-4 210 180 714 0.62 U PASS 0.64 U PASS

1,2-Dichloroethane 107-06-2 160 40 162 0.62 U PASS 0.64 U PASS

Acetone 67-64-1 5900 NA NA 11 PASS 18 PASS

Benzene 71-43-2 170 180 575 0.62 U PASS 0.64 U PASS

Carbon disulfide 75-15-0 30 NA NA 0.62 U PASS 6.4 U PASS

Chloroform 67-66-3 100 20 98 0.62 U PASS 0.64 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA NA 0.62 U PASS 0.64 U PASS

Methylene chloride 75-09-2 3600 3500 12158 0.62 U PASS 0.64 U PASS

Tetrachloroethene 127-18-4 2000 1000 6782 0.62 U PASS 0.64 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA NA 0.62 U PASS 0.64 U PASS

Trichloroethene 79-01-6 540 100 537 0.62 U PASS 0.64 U PASS

Vinyl chloride 75-01-4 20000 26000 66460 0.62 U PASS 0.64 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant Asphyxiant 0.69 NA 0.64 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 10000 49452 1.6 PASS 2.3 PASS

Ethanol 64-17-5 18800 NA NA 7.4 PASS 6.4 U PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 10000 56184 0.94 PASS 1.2 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA NA 1.2 PASS 0.64 U PASS

(1) Sample collected on Sptember 6, 2012 at 2:00 PM

(2) Sample collected on September 6, 2012 at 2:30 PM

Longhorn Army Ammunition Plant

Ambient Air Data - September 6, 2012

Groundwater Treatment Plant
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (4)(5)

 (E) = L/K Status

CAS μg/m
3 lb/hr tpy mg/m3

ft lb/hr

1,1-Dichloroethane 75-34-3 75 U 5.60E-04 2.45E-03 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 93 1.39E-03 6.08E-03 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 80 1.20E-03 5.23E-03 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 750 U 5.60E-03 2.45E-02 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 75 U 5.60E-04 2.45E-03 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 750 U 5.60E-03 2.45E-02 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 75 U 5.60E-04 2.45E-03 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 8300 1.24E-01 5.43E-01 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 13000 1.94E-01 8.51E-01 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 75 U 5.60E-04 2.45E-03 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 75 U 5.60E-04 2.45E-03 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 10000 1.49E-01 6.54E-01 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 400 5.98E-03 2.62E-02 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

Propene (C3 H6) 115-07-1 75 U 5.60E-04 2.45E-03 (3) 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 75 U 5.60E-04 2.45E-03 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 750 U 5.60E-03 2.45E-02 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 75 U 5.60E-04 2.45E-03 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 9400 1.40E-01 6.15E-01 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.638

(1) Sample collected on September 6, 2012 at 2:10 PM

(2) Based on a blower flow rate of 4,000 cfm.

(3) No TLVs for these chemicals

(4) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(5) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - September 6, 2012
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – September 19, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on September 19, 2012 at 7:00 AM and lasted for 9.5 hours. The 

last operation of GWTP was on September 6, 2012.  

 Treatment began for groundwater that was stored in TK-140 (influent tank).  

 Treatment occurred at the usual 200 gallons per minute (gpm) flow rate. Simultaneously, 

groundwater extraction began with an average extraction flowrate of 15 gpm.  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. 

 The treated groundwater was then discharged to TK-630 which has a capacity of 120,000 

gallons.  

 The water from this tank was pumped into the fluidized bed reactor (FBR) and the FBR-treated 

groundwater was recirculated to TK-630. This was done to make sure FBR has sufficient 

residence time for groundwater containing perchlorate to be treated. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene. The PID was then used to collect ambient air and 

stripper stack air concentrations. Ambient air PID data was collected at the GWTP at 8:00 AM 

and downwind at 8:05 AM.  At the same time, sampling via Summa canisters began with an 8-hr 

composite sample for the ambient air at the GWTP and 24-hour composite sample for the 

ambient air downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.1 ppm and the PID downwind registered 0.0 ppm. 

 At 2:00 PM (after continuous operation for 7 hours), a PID reading was collected from the air 

stripper stack. First, the air line was purged using the PID pump. The PID concentration began to 

increase immediately and peaked at 34.9 parts per million by volume (ppmv) and then began to 

decline to a steady state concentration of 22.3 ppmv. At this time, the line was deemed purged, 

and an air sample using a Summa® canister was collected. 

 The air analytical results were received on October 2, 2012. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health as shown in the “September 19, 2012 

Air Data” file. For chemicals with no published AMCVs, the short term Effects Screening Levels 

(ESLs) were used for comparison. All ambient air concentrations were lower than the AMCVs or 

ESLs. 
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 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr). These rates were then compared to the allowable emission rates per 30 TAC 

106.533(f)(1). All emission rates were lower than the allowable emission rates to the 

conservatively-selected off-site receptor1.  

 The total stack emission rate of 0.801 lb/hr is in line with the result reported by Shaw in 

September/October 2010 of 0.64 lb/hr based on average chemical concentrations or 0.988 lb/hr 

based on maximum potential to emit for concentrations in TK-300 (feed tank to air stripper), 

which assumed complete volatilization of volatile organic compounds.  

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 
Air 

Concentrations 
(1) Status

Downwind 
Ambient Air 

Cocnentrations 
(2) Status

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.68 U PASS
1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.68 U PASS
1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.68 U PASS
Acetone 67-64-1 5900 NA 6.9 U PASS 6.8 U PASS
Benzene 71-43-2 170 575 0.69 U PASS 0.68 U PASS
Carbon disulfide 75-15-0 30 NA 0.69 U PASS 6.8 U PASS
Chloroform 67-66-3 100 98 0.69 U PASS 0.68 U PASS
cis-1,2-Dichloroethene 540-59-0 7900 NA 7.4 PASS 0.68 U PASS
Methylene chloride 75-09-2 3600 12158 1.2 PASS 0.73 PASS
Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.68 U PASS

Longhorn Army Ammunition Plant

Ambient Air Data ‐ September 19, 2012
Groundwater Treatment Plant

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.68 U PASS
Trichloroethene 79-01-6 540 537 12 PASS 0.68 U PASS
Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.68 U PASS
n-Hexane 110-54-3 5300 6336 1.1 PASS 0.68 U PASS
Styrene 100-42-5 110 21725 1.1 PASS 0.8 PASS
Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 1.2 NA 1 NA
Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.6 PASS 2.6 PASS
Ethanol 64-17-5 18800 NA 6.9 U PASS 6.8 U PASS
Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.3 PASS 1.3 PASS
Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 30 PASS 3.6 PASS
alpha-Pinene 80-56-8 60 3499 6.8 PASS 6.2 PASS
d-Limonene 5989-27-5 1100 NA 1.3 PASS 1.3 PASS

(1) Sample collected over an-hour period on Sptember 19, 2012 between 8:00 AM and 4:00 PM

(2) Sample collected over a 24-hour period beginning on September 19, 2012 at 8:05 AM and ending on September 20, 2012 at 8:05 AM.
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Pollutant

Measured Air 
Stripper Stack 
Concentrations 

(1)

Air Stripper 
Emission 
Rates (2)

Air Stripper 
Emission 
Rates

Allowable 
Annual 

Emission (3) Status TLV (L) TLV Reference Compliance section

Distance 
Downwind to 
nearest off‐site 
Receptor (D) (K) value

Allowable Maximum Hourly 
Emission Limit at Nearest off‐
site Receptor (5)(6)

 (E) = L/K Status
CAS μg/m3 lb/hr tpy tpy mg/m3 ft lb/hr

1,1-Dichloroethane 75-34-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
1,1-Dichloroethene 75-35-4 210 3.14E‐03 1.37E‐02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS
1,2-Dichloroethane 107-06-2 100 1.49E‐03 6.54E‐03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS
Acetone 67-64-1 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Benzene 71-43-2 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS
Carbon disulfide 75-15-0 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS
Chloroform 67-66-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS
cis-1,2-Dichloroethene 540-59-0 12000 1.79E‐01 7.85E‐01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Methylene chloride 75-09-2 1600 2.39E‐02 1.05E‐01 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS
Tetrachloroethene 127-18-4 80 1.20E‐03 5.23E‐03 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS
trans-1,2-Dichloroethene 540-59-0 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichloroethene 79-01-6 18000 2.69E‐01 1.18E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS
Vinyl chloride 75-01-4 245 3.66E‐03 1.60E‐02 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS
n-Hexane 110-54-3 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Styrene 100-42-5 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS
Propene (C3 H6) 115-07-1 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS (4) 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA
Dichlorodifluoromethane (CCl2F2) 75-71-8 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Ethanol 64-17-5 905 U 6.76E‐03 U 2.96E‐02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichlorofluoromethane (CCl3F) 75-69-4 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 19500 2.91E‐01 1.28E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
alpha-Pinene 80-56-8 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS
d-Limonene 5989-27-5 90.5 U 6.76E‐04 U 2.96E‐03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.801 U

(1) Sample collected on September 19, 2012 at 2:00 PM

(2) Based on a blower flow rate of 4,000 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) No TLVs for these chemicals

(5) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.
(6) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m3 is 1 lb/hr.

Longhorn Army Ammunition Plant
Groundwater Treatment Plant

Emission Stack Air Data ‐ September 19, 2012
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Air Analytical Results - 

September 19, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5005-Stripper CAS Project ID: P1203874

Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-001

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.010 Liter(s)

Test Notes:  0.0070 Liter(s)

Container ID: SC01518   

Initial Pressure (psig): -1.67 Final Pressure (psig): 3.67

Canister Dilution Factor: 1.41

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 71  ND 41  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 71  ND 14  

74-87-3 Chloromethane ND 71  ND 34  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 71  ND 10

 

75-01-4 Vinyl Chloride 250  71  97  28  

106-99-0 1,3-Butadiene ND 71  ND 32  

74-83-9 Bromomethane ND 71  ND 18  

75-00-3 Chloroethane ND 71  ND 27  

64-17-5 Ethanol ND 710  ND 370  

75-05-8 Acetonitrile ND 71  ND 42  

107-02-8 Acrolein ND 280  ND 120  

67-64-1 Acetone ND 710  ND 300  

75-69-4 Trichlorofluoromethane ND 71  ND 13  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 710  ND 290  

107-13-1 Acrylonitrile ND 71  ND 32  

75-35-4 1,1-Dichloroethene 210  71  53  18  

75-09-2 Methylene Chloride 1,600  71  450  20  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 71  ND 23  

76-13-1 Trichlorotrifluoroethane 20,000  100  2,600  13  D

75-15-0 Carbon Disulfide ND 710  ND 230  

156-60-5 trans-1,2-Dichloroethene ND 71  ND 18  

75-34-3 1,1-Dichloroethane ND 71  ND 17  

1634-04-4 Methyl tert-Butyl Ether ND 71  ND 20  

108-05-4 Vinyl Acetate ND 710  ND 200  

78-93-3 2-Butanone (MEK) ND 710  ND 240  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.

 

 

 

 

September 19, 2012 Air Sample Analytical Results_P1203874_TO15 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5005-Stripper CAS Project ID: P1203874

Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-001

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.010 Liter(s)

Test Notes:  0.0070 Liter(s)

Container ID: SC01518   

Initial Pressure (psig): -1.67 Final Pressure (psig): 3.67

Canister Dilution Factor: 1.41

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 12,000  71  3,000  18  

141-78-6 Ethyl Acetate ND 140  ND 39  

110-54-3 n-Hexane ND 71  ND 20  

67-66-3 Chloroform ND 71  ND 14  

109-99-9 Tetrahydrofuran (THF) ND 71  ND 24  

107-06-2 1,2-Dichloroethane 100  71  25  17  

71-55-6 1,1,1-Trichloroethane ND 71  ND 13  

71-43-2 Benzene ND 71  ND 22  

56-23-5 Carbon Tetrachloride ND 71  ND 11  

110-82-7 Cyclohexane ND 140  ND 41  

78-87-5 1,2-Dichloropropane ND 71  ND 15  

75-27-4 Bromodichloromethane ND 71  ND 11  

79-01-6 Trichloroethene 18,000  100  3,400  19  D

123-91-1 1,4-Dioxane ND 71  ND 20  

80-62-6 Methyl Methacrylate ND 140  ND 34  

142-82-5 n-Heptane ND 71  ND 17  

10061-01-5 cis-1,3-Dichloropropene ND 71  ND 16  

108-10-1 4-Methyl-2-pentanone ND 71  ND 17  

10061-02-6 trans-1,3-Dichloropropene ND 71  ND 16  

79-00-5 1,1,2-Trichloroethane ND 71  ND 13  

108-88-3 Toluene ND 71  ND 19  

591-78-6 2-Hexanone ND 71  ND 17  

124-48-1 Dibromochloromethane ND 71  ND 8.3  

106-93-4 1,2-Dibromoethane ND 71  ND 9.2  

123-86-4 n-Butyl Acetate ND 71  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.

 

 

 

 

September 19, 2012 Air Sample Analytical Results_P1203874_TO15 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203874

Client Sample ID: LH18/24-Air-5005-Stripper CAS Sample ID: P1203874-001

Client Project ID: GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.010 Liter(s)

Test Notes:  0.0070 Liter(s)

Container ID: SC01518   

Initial Pressure (psig): -1.67 Final Pressure (psig): 3.67

Canister Dilution Factor: 1.41

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 71  ND 15  

127-18-4 Tetrachloroethene 80  71  12  10  

108-90-7 Chlorobenzene ND 71  ND 15  

100-41-4 Ethylbenzene ND 71  ND 16  

179601-23-1 m,p-Xylenes ND 140  ND 32  

75-25-2 Bromoform ND 71  ND 6.8  

100-42-5 Styrene ND 71  ND 17  

95-47-6 o-Xylene ND 71  ND 16  

111-84-2 n-Nonane ND 71  ND 13  

79-34-5 1,1,2,2-Tetrachloroethane ND 71  ND 10  

98-82-8 Cumene ND 71  ND 14  

80-56-8 alpha-Pinene ND 71  ND 13  

103-65-1 n-Propylbenzene ND 71  ND 14  

622-96-8 4-Ethyltoluene ND 71  ND 14  

108-67-8 1,3,5-Trimethylbenzene ND 71  ND 14  

95-63-6 1,2,4-Trimethylbenzene ND 71  ND 14  

100-44-7 Benzyl Chloride ND 71  ND 14  

541-73-1 1,3-Dichlorobenzene ND 71  ND 12  

106-46-7 1,4-Dichlorobenzene ND 71  ND 12  

95-50-1 1,2-Dichlorobenzene ND 71  ND 12  

5989-27-5 d-Limonene ND 71  ND 13  

96-12-8 1,2-Dibromo-3-chloropropane ND 71  ND 7.3  

120-82-1 1,2,4-Trichlorobenzene ND 71  ND 9.5  

91-20-3 Naphthalene ND 71  ND 13  

87-68-3 Hexachlorobutadiene ND 71  ND 6.6  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

September 19, 2012 Air Sample Analytical Results_P1203874_TO15 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5005-Stripper-DUP CAS Project ID: P1203874

Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-002

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/27/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0060 Liter(s)

Test Notes:    

Container ID: SC00240   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.32

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 110  ND 64  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 110  ND 22  

74-87-3 Chloromethane ND 110  ND 53  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 110  ND 16

 

75-01-4 Vinyl Chloride 240  110  95  43  

106-99-0 1,3-Butadiene ND 110  ND 50  

74-83-9 Bromomethane ND 110  ND 28  

75-00-3 Chloroethane ND 110  ND 42  

64-17-5 Ethanol ND 1,100  ND 580  

75-05-8 Acetonitrile ND 110  ND 66  

107-02-8 Acrolein ND 440  ND 190  

67-64-1 Acetone ND 1,100  ND 460  

75-69-4 Trichlorofluoromethane ND 110  ND 20  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,100  ND 450  

107-13-1 Acrylonitrile ND 110  ND 51  

75-35-4 1,1-Dichloroethene 210  110  53  28  

75-09-2 Methylene Chloride 1,600  110  450  32  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 110  ND 35  

76-13-1 Trichlorotrifluoroethane 19,000  110  2,500  14  

75-15-0 Carbon Disulfide ND 1,100  ND 350  

156-60-5 trans-1,2-Dichloroethene ND 110  ND 28  

75-34-3 1,1-Dichloroethane ND 110  ND 27  

1634-04-4 Methyl tert-Butyl Ether ND 110  ND 31  

108-05-4 Vinyl Acetate ND 1,100  ND 310  

78-93-3 2-Butanone (MEK) ND 1,100  ND 370  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

September 19, 2012 Air Sample Analytical Results_P1203874_TO15 - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5005-Stripper-DUP CAS Project ID: P1203874

Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-002

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/27/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0060 Liter(s)

Test Notes:    

Container ID: SC00240   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.32

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 12,000  110  3,000  28  

141-78-6 Ethyl Acetate ND 220  ND 61  

110-54-3 n-Hexane ND 110  ND 31  

67-66-3 Chloroform ND 110  ND 23  

109-99-9 Tetrahydrofuran (THF) ND 110  ND 37  

107-06-2 1,2-Dichloroethane ND 110  ND 27  

71-55-6 1,1,1-Trichloroethane ND 110  ND 20  

71-43-2 Benzene ND 110  ND 34  

56-23-5 Carbon Tetrachloride ND 110  ND 17  

110-82-7 Cyclohexane ND 220  ND 64  

78-87-5 1,2-Dichloropropane ND 110  ND 24  

75-27-4 Bromodichloromethane ND 110  ND 16  

79-01-6 Trichloroethene 18,000  110  3,300  20  

123-91-1 1,4-Dioxane ND 110  ND 31  

80-62-6 Methyl Methacrylate ND 220  ND 54  

142-82-5 n-Heptane ND 110  ND 27  

10061-01-5 cis-1,3-Dichloropropene ND 110  ND 24  

108-10-1 4-Methyl-2-pentanone ND 110  ND 27  

10061-02-6 trans-1,3-Dichloropropene ND 110  ND 24  

79-00-5 1,1,2-Trichloroethane ND 110  ND 20  

108-88-3 Toluene ND 110  ND 29  

591-78-6 2-Hexanone ND 110  ND 27  

124-48-1 Dibromochloromethane ND 110  ND 13  

106-93-4 1,2-Dibromoethane ND 110  ND 14  

123-86-4 n-Butyl Acetate ND 110  ND 23  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203874

Client Sample ID: LH18/24-Air-5005-Stripper-DUP CAS Sample ID: P1203874-002

Client Project ID: GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 9/19/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12

Analyst: Elsa Moctezuma Date Analyzed: 9/27/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0060 Liter(s)

Test Notes:    

Container ID: SC00240   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.32

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 110  ND 24  

127-18-4 Tetrachloroethene ND 110  ND 16  

108-90-7 Chlorobenzene ND 110  ND 24  

100-41-4 Ethylbenzene ND 110  ND 25  

179601-23-1 m,p-Xylenes ND 220  ND 51  

75-25-2 Bromoform ND 110  ND 11  

100-42-5 Styrene ND 110  ND 26  

95-47-6 o-Xylene ND 110  ND 25  

111-84-2 n-Nonane ND 110  ND 21  

79-34-5 1,1,2,2-Tetrachloroethane ND 110  ND 16  

98-82-8 Cumene ND 110  ND 22  

80-56-8 alpha-Pinene ND 110  ND 20  

103-65-1 n-Propylbenzene ND 110  ND 22  

622-96-8 4-Ethyltoluene ND 110  ND 22  

108-67-8 1,3,5-Trimethylbenzene ND 110  ND 22  

95-63-6 1,2,4-Trimethylbenzene ND 110  ND 22  

100-44-7 Benzyl Chloride ND 110  ND 21  

541-73-1 1,3-Dichlorobenzene ND 110  ND 18  

106-46-7 1,4-Dichlorobenzene ND 110  ND 18  

95-50-1 1,2-Dichlorobenzene ND 110  ND 18  

5989-27-5 d-Limonene ND 110  ND 20  

96-12-8 1,2-Dibromo-3-chloropropane ND 110  ND 11  

120-82-1 1,2,4-Trichlorobenzene ND 110  ND 15  

91-20-3 Naphthalene ND 110  ND 21  

87-68-3 Hexachlorobutadiene ND 110  ND 10  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories
Client Sample ID: LH18/24-Air-5005-GWTP CAS Project ID: P1203874
Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-003

Test Code: EPA TO-15 Date Collected: 9/19/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00130   

Initial Pressure (psig): -1.52 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.38
  

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 1.2  0.69  0.69  0.40  
75-71-8 Dichlorodifluoromethane (CFC 12) 2.6  0.69  0.52  0.14  
74-87-3 Chloromethane ND 0.69  ND 0.33  

76-14-2
1,2-Dichloro-1,1,2,2-
tetrafluoroethane (CFC 114)

ND 0.69  ND 0.099
 

75-01-4 Vinyl Chloride ND 0.69  ND 0.27  
106-99-0 1,3-Butadiene ND 0.69  ND 0.31  
74-83-9 Bromomethane ND 0.69 ND 0.18
75-00-3 Chloroethane ND 0.69  ND 0.26  
64-17-5 Ethanol ND 6.9  ND 3.7  
75-05-8 Acetonitrile ND 0.69  ND 0.41  
107-02-8 Acrolein ND 2.8  ND 1.2  
67-64-1 Acetone ND 6.9  ND 2.9  
75-69-4 Trichlorofluoromethane 1.3  0.69  0.24  0.12  
67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.9  ND 2.8  
107-13-1 Acrylonitrile ND 0.69  ND 0.32  
75-35-4 1,1-Dichloroethene ND 0.69  ND 0.17  
75-09-2 Methylene Chloride 1.2  0.69  0.36  0.20  
107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.69  ND 0.22  
76-13-1 Trichlorotrifluoroethane 30  0.69  3.9  0.090  
75-15-0 Carbon Disulfide ND 6.9  ND 2.2  
156-60-5 trans-1,2-Dichloroethene ND 0.69  ND 0.17  
75-34-3 1,1-Dichloroethane ND 0.69  ND 0.17  
1634-04-4 Methyl tert-Butyl Ether ND 0.69  ND 0.19  
108-05-4 Vinyl Acetate ND 6.9  ND 2.0  
78-93-3 2-Butanone (MEK) ND 6.9  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories
Client Sample ID: LH18/24-Air-5005-GWTP CAS Project ID: P1203874
Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-003

Test Code: EPA TO-15 Date Collected: 9/19/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00130   

Initial Pressure (psig): -1.52 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.38

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 7.4  0.69  1.9  0.17  
141-78-6 Ethyl Acetate ND 1.4  ND 0.38  
110-54-3 n-Hexane 1.1  0.69  0.31  0.20  
67-66-3 Chloroform ND 0.69  ND 0.14  
109-99-9 Tetrahydrofuran (THF) ND 0.69  ND 0.23  
107-06-2 1,2-Dichloroethane ND 0.69  ND 0.17  
71-55-6 1,1,1-Trichloroethane ND 0.69  ND 0.13  
71 43 2 B ND 0 69 ND 0 2271-43-2 Benzene ND 0.69 ND 0.22
56-23-5 Carbon Tetrachloride ND 0.69  ND 0.11  
110-82-7 Cyclohexane ND 1.4  ND 0.40  
78-87-5 1,2-Dichloropropane ND 0.69  ND 0.15  
75-27-4 Bromodichloromethane ND 0.69  ND 0.10  
79-01-6 Trichloroethene 12  0.69  2.3  0.13  
123-91-1 1,4-Dioxane ND 0.69  ND 0.19  
80-62-6 Methyl Methacrylate ND 1.4  ND 0.34  
142-82-5 n-Heptane ND 0.69  ND 0.17  
10061-01-5 cis-1,3-Dichloropropene ND 0.69  ND 0.15  
108-10-1 4-Methyl-2-pentanone ND 0.69  ND 0.17  
10061-02-6 trans-1,3-Dichloropropene ND 0.69  ND 0.15  
79-00-5 1,1,2-Trichloroethane ND 0.69  ND 0.13  
108-88-3 Toluene ND 0.69  ND 0.18  
591-78-6 2-Hexanone ND 0.69  ND 0.17  
124-48-1 Dibromochloromethane ND 0.69  ND 0.081  
106-93-4 1,2-Dibromoethane ND 0.69  ND 0.090  
123-86-4 n-Butyl Acetate ND 0.69  ND 0.15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203874
Client Sample ID: LH18/24-Air-5005-GWTP CAS Sample ID: P1203874-003
Client Project ID: GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 9/19/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00130   

Initial Pressure (psig): -1.52 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.38

Result MRL  Result MRL  Data
     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.69  ND 0.15  
127-18-4 Tetrachloroethene ND 0.69  ND 0.10  
108-90-7 Chlorobenzene ND 0.69  ND 0.15  
100-41-4 Ethylbenzene ND 0.69  ND 0.16  
179601-23-1 m,p-Xylenes ND 1.4  ND 0.32  
75-25-2 Bromoform ND 0.69  ND 0.067  
100-42-5 Styrene 1.1  0.69  0.25  0.16  
9 4 6 l 0 69 0 1695-47-6 o-Xylene ND 0.69 ND 0.16
111-84-2 n-Nonane ND 0.69  ND 0.13  
79-34-5 1,1,2,2-Tetrachloroethane ND 0.69  ND 0.10  
98-82-8 Cumene ND 0.69  ND 0.14  
80-56-8 alpha-Pinene 6.8  0.69  1.2  0.12  
103-65-1 n-Propylbenzene ND 0.69  ND 0.14  
622-96-8 4-Ethyltoluene ND 0.69  ND 0.14  
108-67-8 1,3,5-Trimethylbenzene ND 0.69  ND 0.14  
95-63-6 1,2,4-Trimethylbenzene ND 0.69  ND 0.14  
100-44-7 Benzyl Chloride ND 0.69  ND 0.13  
541-73-1 1,3-Dichlorobenzene ND 0.69  ND 0.11  
106-46-7 1,4-Dichlorobenzene ND 0.69  ND 0.11  
95-50-1 1,2-Dichlorobenzene ND 0.69  ND 0.11  
5989-27-5 d-Limonene 1.3  0.69  0.24  0.12  
96-12-8 1,2-Dibromo-3-chloropropane ND 0.69  ND 0.071  
120-82-1 1,2,4-Trichlorobenzene ND 0.69  ND 0.093  
91-20-3 Naphthalene ND 0.69  ND 0.13  
87-68-3 Hexachlorobutadiene ND 0.69  ND 0.065  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories
Client Sample ID: LH18/24-Air-5005-Downwind CAS Project ID: P1203874
Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-004

Test Code: EPA TO-15 Date Collected: 9/20/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00182   

Initial Pressure (psig): -1.25 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.36
  

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 1.0  0.68  0.60  0.40  
75-71-8 Dichlorodifluoromethane (CFC 12) 2.6  0.68  0.52  0.14  
74-87-3 Chloromethane ND 0.68  ND 0.33  

76-14-2
1,2-Dichloro-1,1,2,2-
tetrafluoroethane (CFC 114)

ND 0.68  ND 0.097
 

75-01-4 Vinyl Chloride ND 0.68  ND 0.27  
106-99-0 1,3-Butadiene ND 0.68  ND 0.31  
74-83-9 Bromomethane ND 0.68 ND 0.18
75-00-3 Chloroethane ND 0.68  ND 0.26  
64-17-5 Ethanol ND 6.8  ND 3.6  
75-05-8 Acetonitrile ND 0.68  ND 0.41  
107-02-8 Acrolein ND 2.7  ND 1.2  
67-64-1 Acetone ND 6.8  ND 2.9  
75-69-4 Trichlorofluoromethane 1.3  0.68  0.23  0.12  
67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.8  ND 2.8  
107-13-1 Acrylonitrile ND 0.68  ND 0.31  
75-35-4 1,1-Dichloroethene ND 0.68  ND 0.17  
75-09-2 Methylene Chloride 0.73  0.68  0.21  0.20  
107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.68  ND 0.22  
76-13-1 Trichlorotrifluoroethane 3.6  0.68  0.47  0.089  
75-15-0 Carbon Disulfide ND 6.8  ND 2.2  
156-60-5 trans-1,2-Dichloroethene ND 0.68  ND 0.17  
75-34-3 1,1-Dichloroethane ND 0.68  ND 0.17  
1634-04-4 Methyl tert-Butyl Ether ND 0.68  ND 0.19  
108-05-4 Vinyl Acetate ND 6.8  ND 1.9  
78-93-3 2-Butanone (MEK) ND 6.8  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories
Client Sample ID: LH18/24-Air-5005-Downwind CAS Project ID: P1203874
Client Project ID: GWTP / 60256135.0004AA CAS Sample ID: P1203874-004

Test Code: EPA TO-15 Date Collected: 9/20/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00182   

Initial Pressure (psig): -1.25 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.36

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.68  ND 0.17  
141-78-6 Ethyl Acetate ND 1.4  ND 0.38  
110-54-3 n-Hexane ND 0.68  ND 0.19  
67-66-3 Chloroform ND 0.68  ND 0.14  
109-99-9 Tetrahydrofuran (THF) ND 0.68  ND 0.23  
107-06-2 1,2-Dichloroethane ND 0.68  ND 0.17  
71-55-6 1,1,1-Trichloroethane ND 0.68  ND 0.12  
71 43 2 B ND 0 68 ND 0 2171-43-2 Benzene ND 0.68 ND 0.21
56-23-5 Carbon Tetrachloride ND 0.68  ND 0.11  
110-82-7 Cyclohexane ND 1.4  ND 0.40  
78-87-5 1,2-Dichloropropane ND 0.68  ND 0.15  
75-27-4 Bromodichloromethane ND 0.68  ND 0.10  
79-01-6 Trichloroethene ND 0.68  ND 0.13  
123-91-1 1,4-Dioxane ND 0.68  ND 0.19  
80-62-6 Methyl Methacrylate ND 1.4  ND 0.33  
142-82-5 n-Heptane ND 0.68  ND 0.17  
10061-01-5 cis-1,3-Dichloropropene ND 0.68  ND 0.15  
108-10-1 4-Methyl-2-pentanone ND 0.68  ND 0.17  
10061-02-6 trans-1,3-Dichloropropene ND 0.68  ND 0.15  
79-00-5 1,1,2-Trichloroethane ND 0.68  ND 0.12  
108-88-3 Toluene ND 0.68  ND 0.18  
591-78-6 2-Hexanone ND 0.68  ND 0.17  
124-48-1 Dibromochloromethane ND 0.68  ND 0.080  
106-93-4 1,2-Dibromoethane ND 0.68  ND 0.089  
123-86-4 n-Butyl Acetate ND 0.68  ND 0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.
Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203874
Client Sample ID: LH18/24-Air-5005-Downwind CAS Sample ID: P1203874-004
Client Project ID: GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 9/20/12
Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS8 Date Received: 9/21/12
Analyst: Elsa Moctezuma Date Analyzed: 9/26/12
Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:    
Container ID: AS00182   

Initial Pressure (psig): -1.25 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.36

Result MRL  Result MRL  Data
     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.68  ND 0.15  
127-18-4 Tetrachloroethene ND 0.68  ND 0.10  
108-90-7 Chlorobenzene ND 0.68  ND 0.15  
100-41-4 Ethylbenzene ND 0.68  ND 0.16  
179601-23-1 m,p-Xylenes ND 1.4  ND 0.31  
75-25-2 Bromoform ND 0.68  ND 0.066  
100-42-5 Styrene 0.80  0.68  0.19  0.16  
9 4 6 l 0 68 0 1695-47-6 o-Xylene ND 0.68 ND 0.16
111-84-2 n-Nonane ND 0.68  ND 0.13  
79-34-5 1,1,2,2-Tetrachloroethane ND 0.68  ND 0.099  
98-82-8 Cumene ND 0.68  ND 0.14  
80-56-8 alpha-Pinene 6.2  0.68  1.1  0.12  
103-65-1 n-Propylbenzene ND 0.68  ND 0.14  
622-96-8 4-Ethyltoluene ND 0.68  ND 0.14  
108-67-8 1,3,5-Trimethylbenzene ND 0.68  ND 0.14  
95-63-6 1,2,4-Trimethylbenzene ND 0.68  ND 0.14  
100-44-7 Benzyl Chloride ND 0.68  ND 0.13  
541-73-1 1,3-Dichlorobenzene ND 0.68  ND 0.11  
106-46-7 1,4-Dichlorobenzene ND 0.68  ND 0.11  
95-50-1 1,2-Dichlorobenzene ND 0.68  ND 0.11  
5989-27-5 d-Limonene 1.3  0.68  0.24  0.12  
96-12-8 1,2-Dibromo-3-chloropropane ND 0.68  ND 0.070  
120-82-1 1,2,4-Trichlorobenzene ND 0.68  ND 0.092  
91-20-3 Naphthalene ND 0.68  ND 0.13  
87-68-3 Hexachlorobutadiene ND 0.68  ND 0.064  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – September 19, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting  PID Reading Weather Conditions
9/19/2012 8:00 Outside GWTP Office 3950 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear  53 degrees
9/19/2012 8:05 Downwind 3950 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  53 degrees
9/19/2012 2:00 Stipper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 34.9 ppm   Steady State  22.3 ppm Clear 80 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – September 24, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on September 24, 2012 for 9.5 hours. The previous operation of 

GWTP was on September 19, 2012.  

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

recovery will continue to occur continuously.  

 101,924 gallons of water were processed from TK-140 (influent tank) and a total of 75,486 

gallons through the irrigation system were transferred to the Burning Grounds No. 3.  

 The treatment flow rate averaged approximately 179 gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was pumped into the fluidized bed reactor (FBR) for treatment for 

perchlorate. The treated groundwater through the FBR was then transferred to the Burning 

Grounds No. 3 via the sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was clear and the temperature was 68oF.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.1 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 2:00 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 20.2 ppmv and then began to decline to a steady state 

concentration of 7.0 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 

 At 2:15 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:30 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.0 ppmv and the PID downwind registered 0.0 ppmv. 

00117040



 The air analytical results were received on October 4, 2012. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

calculated emission rate in tpy was compared to the allowable limit of 5 tpy per chemical.  All 

emission rates were lower than the allowable emission rates. 

 The total stack emission rate was determined to be 1.06 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds.  

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3
μg/m3

μg/m3
μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.7 U PASS 0.69 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.7 U PASS 0.69 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.7 U PASS 0.69 U PASS

Acetone 67-64-1 5900 NA 10 PASS 19 PASS

Benzene 71-43-2 170 575 0.81 PASS 1.2 PASS

Carbon disulfide 75-15-0 30 NA 7 U PASS 6.9 U PASS

Chloroform 67-66-3 100 98 0.7 U PASS 0.69 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 11 PASS 0.69 U PASS

Methylene chloride 75-09-2 3600 12158 1.5 PASS 0.77 PASS

Tetrachloroethene 127-18-4 2000 6782 0.7 U PASS 0.69 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.7 U PASS 0.69 U PASS

Trichloroethene 79-01-6 540 537 24 PASS 0.69 U PASS

Vinyl chloride 75-01-4 20000 66460 0.7 U PASS 0.69 U PASS

n-Hexane 110-54-3 5300 6336 0.98 PASS 2.1 PASS

Styrene 100-42-5 110 21725 1.8 PASS 4 PASS

Toluene 108-88-3 640 15074 0.84 PASS 1.6 PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.7 U NA 0.82 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 2.6 PASS

Ethanol 64-17-5 18800 NA 7 U PASS 190 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.2 PASS 1.8 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 53 PASS 0.69 U PASS

alpha-Pinene 80-56-8 60 3499 10 PASS 68 PASS

d-Limonene 5989-27-5 1100 NA 4.1 PASS 17 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - September 24, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample concentration is 
compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on September 24, 2012 at 8:05 AM and ending on September 25, 2012 at 8:05 AM.

(1) Sample collected over an-hour period on Sptember 24, 2012 between 8:00 AM and 4:00 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 305 4.39E-03 1.92E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 175 U 1.26E-03 5.51E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 175 U 1.26E-03 U 5.51E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 16500 2.37E-01 1.04E+00 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 1400 2.01E-02 8.82E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 190 2.73E-03 1.20E-02 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 175 U 1.26E-03 U 5.51E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 25000 3.59E-01 1.57E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 230 3.31E-03 1.45E-02 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 175 U 1.26E-03 U 5.51E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 175 U 1.26E-03 U 5.51E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Propene (C3 H6) 115-07-1 175 U 1.26E-03 U 5.51E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 175 U 1.26E-03 U 5.51E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1750 U 1.26E-02 U 5.51E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 175 U 1.26E-03 U 5.51E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 26500 3.81E-01 1.67E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 175 U 1.26E-03 U 5.51E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 175 U 1.26E-03 U 5.51E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 1.062 U

(1) Sample collected on September 24, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - September 24, 2012
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Air Analytical Results - 

September 24, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-GWTP CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-003

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00537   

Initial Pressure (psig): -1.66 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.40

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.70  ND 0.41  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.3  0.70  0.47  0.14  

74-87-3 Chloromethane ND 0.70  ND 0.34  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.70  ND 0.10

 

75-01-4 Vinyl Chloride ND 0.70  ND 0.27  

106-99-0 1,3-Butadiene ND 0.70  ND 0.32  

74-83-9 Bromomethane ND 0.70  ND 0.18  

75-00-3 Chloroethane ND 0.70  ND 0.27  

64-17-5 Ethanol ND 7.0  ND 3.7  

75-05-8 Acetonitrile ND 0.70  ND 0.42  

107-02-8 Acrolein ND 2.8  ND 1.2  

67-64-1 Acetone 10  7.0  4.2  2.9  

75-69-4 Trichlorofluoromethane 1.2  0.70  0.21  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 7.0  ND 2.8  

107-13-1 Acrylonitrile ND 0.70  ND 0.32  

75-35-4 1,1-Dichloroethene ND 0.70  ND 0.18  

75-09-2 Methylene Chloride 1.5  0.70  0.42  0.20  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.70  ND 0.22  

76-13-1 Trichlorotrifluoroethane 53  0.70  7.0  0.091  

75-15-0 Carbon Disulfide ND 7.0  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.70  ND 0.18  

75-34-3 1,1-Dichloroethane ND 0.70  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.70  ND 0.19  

108-05-4 Vinyl Acetate ND 7.0  ND 2.0  

78-93-3 2-Butanone (MEK) ND 7.0  ND 2.4  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_September 24, 2012_P1203955_TO15 - Sample (3) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-GWTP CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-003

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00537   

Initial Pressure (psig): -1.66 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.40

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 11  0.70  2.7  0.18  

141-78-6 Ethyl Acetate ND 1.4  ND 0.39  

110-54-3 n-Hexane 0.98  0.70  0.28  0.20  

67-66-3 Chloroform ND 0.70  ND 0.14  

109-99-9 Tetrahydrofuran (THF) ND 0.70  ND 0.24  

107-06-2 1,2-Dichloroethane ND 0.70  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.70  ND 0.13  

71-43-2 Benzene 0.81  0.70  0.25  0.22  

56-23-5 Carbon Tetrachloride ND 0.70  ND 0.11  

110-82-7 Cyclohexane ND 1.4  ND 0.41  

78-87-5 1,2-Dichloropropane ND 0.70  ND 0.15  

75-27-4 Bromodichloromethane ND 0.70  ND 0.10  

79-01-6 Trichloroethene 24  0.70  4.4  0.13  

123-91-1 1,4-Dioxane ND 0.70  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.4  ND 0.34  

142-82-5 n-Heptane ND 0.70  ND 0.17  

10061-01-5 cis-1,3-Dichloropropene ND 0.70  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.70  ND 0.17  

10061-02-6 trans-1,3-Dichloropropene ND 0.70  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.70  ND 0.13  

108-88-3 Toluene 0.84  0.70  0.22  0.19  

591-78-6 2-Hexanone ND 0.70  ND 0.17  

124-48-1 Dibromochloromethane ND 0.70  ND 0.082  

106-93-4 1,2-Dibromoethane ND 0.70  ND 0.091  

123-86-4 n-Butyl Acetate ND 0.70  ND 0.15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_September 24, 2012_P1203955_TO15 - Sample (3) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203955

Client Sample ID: LH18/24-Air-5007-GWTP CAS Sample ID: P1203955-003

Client Project ID: GWTP Longhorn / 60256135-0004AA

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00537   

Initial Pressure (psig): -1.66 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.40

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.70  ND 0.15  

127-18-4 Tetrachloroethene ND 0.70  ND 0.10  

108-90-7 Chlorobenzene ND 0.70  ND 0.15  

100-41-4 Ethylbenzene ND 0.70  ND 0.16  

179601-23-1 m,p-Xylenes ND 1.4  ND 0.32  

75-25-2 Bromoform ND 0.70  ND 0.068  

100-42-5 Styrene 1.8  0.70  0.43  0.16  

95-47-6 o-Xylene ND 0.70  ND 0.16  

111-84-2 n-Nonane ND 0.70  ND 0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.70  ND 0.10  

98-82-8 Cumene ND 0.70  ND 0.14  

80-56-8 alpha-Pinene 10  0.70  1.9  0.13  

103-65-1 n-Propylbenzene ND 0.70  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.70  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.70  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene ND 0.70  ND 0.14  

100-44-7 Benzyl Chloride ND 0.70  ND 0.14  

541-73-1 1,3-Dichlorobenzene ND 0.70  ND 0.12  

106-46-7 1,4-Dichlorobenzene ND 0.70  ND 0.12  

95-50-1 1,2-Dichlorobenzene ND 0.70  ND 0.12  

5989-27-5 d-Limonene 4.1  0.70  0.73  0.13  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.70  ND 0.072  

120-82-1 1,2,4-Trichlorobenzene ND 0.70  ND 0.094  

91-20-3 Naphthalene ND 0.70  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.70  ND 0.066  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_September 24, 2012_P1203955_TO15 - Sample (3) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Downwind CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-004

Test Code: EPA TO-15 Date Collected: 9/25/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01213   

Initial Pressure (psig): -1.51 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.38

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 0.82  0.69  0.48  0.40  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.6  0.69  0.52  0.14  

74-87-3 Chloromethane ND 0.69  ND 0.33  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.69  ND 0.099

 

75-01-4 Vinyl Chloride ND 0.69  ND 0.27  

106-99-0 1,3-Butadiene ND 0.69  ND 0.31  

74-83-9 Bromomethane ND 0.69  ND 0.18  

75-00-3 Chloroethane ND 0.69  ND 0.26  

64-17-5 Ethanol 190  6.9  100  3.7  

75-05-8 Acetonitrile ND 0.69  ND 0.41  

107-02-8 Acrolein ND 2.8  ND 1.2  

67-64-1 Acetone 19  6.9  8.0  2.9  

75-69-4 Trichlorofluoromethane 1.8  0.69  0.32  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.9  ND 2.8  

107-13-1 Acrylonitrile ND 0.69  ND 0.32  

75-35-4 1,1-Dichloroethene ND 0.69  ND 0.17  

75-09-2 Methylene Chloride 0.77  0.69  0.22  0.20  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.69  ND 0.22  

76-13-1 Trichlorotrifluoroethane ND 0.69  ND 0.090  

75-15-0 Carbon Disulfide ND 6.9  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.69  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.69  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.69  ND 0.19  

108-05-4 Vinyl Acetate ND 6.9  ND 2.0  

78-93-3 2-Butanone (MEK) ND 6.9  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_September 24, 2012_P1203955_TO15 - Sample (4) 

Verified By:____________________Date:______________
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Downwind CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-004

Test Code: EPA TO-15 Date Collected: 9/25/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01213   

Initial Pressure (psig): -1.51 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.38

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.69  ND 0.17  

141-78-6 Ethyl Acetate ND 1.4  ND 0.38  

110-54-3 n-Hexane 2.1  0.69  0.59  0.20  

67-66-3 Chloroform ND 0.69  ND 0.14  

109-99-9 Tetrahydrofuran (THF) 1.6  0.69  0.55  0.23  

107-06-2 1,2-Dichloroethane ND 0.69  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.69  ND 0.13  

71-43-2 Benzene 1.2  0.69  0.37  0.22  

56-23-5 Carbon Tetrachloride ND 0.69  ND 0.11  

110-82-7 Cyclohexane ND 1.4  ND 0.40  

78-87-5 1,2-Dichloropropane ND 0.69  ND 0.15  

75-27-4 Bromodichloromethane ND 0.69  ND 0.10  

79-01-6 Trichloroethene ND 0.69  ND 0.13  

123-91-1 1,4-Dioxane ND 0.69  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.4  ND 0.34  

142-82-5 n-Heptane 0.69  0.69  0.17  0.17  

10061-01-5 cis-1,3-Dichloropropene ND 0.69  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.69  ND 0.17  

10061-02-6 trans-1,3-Dichloropropene ND 0.69  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.69  ND 0.13  

108-88-3 Toluene 1.6  0.69  0.44  0.18  

591-78-6 2-Hexanone ND 0.69  ND 0.17  

124-48-1 Dibromochloromethane ND 0.69  ND 0.081  

106-93-4 1,2-Dibromoethane ND 0.69  ND 0.090  

123-86-4 n-Butyl Acetate ND 0.69  ND 0.15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203955

Client Sample ID: LH18/24-Air-5007-Downwind CAS Sample ID: P1203955-004

Client Project ID: GWTP Longhorn / 60256135-0004AA

Test Code: EPA TO-15 Date Collected: 9/25/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01213   

Initial Pressure (psig): -1.51 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.38

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.69  ND 0.15  

127-18-4 Tetrachloroethene ND 0.69  ND 0.10  

108-90-7 Chlorobenzene ND 0.69  ND 0.15  

100-41-4 Ethylbenzene ND 0.69  ND 0.16  

179601-23-1 m,p-Xylenes 1.7  1.4  0.39  0.32  

75-25-2 Bromoform ND 0.69  ND 0.067  

100-42-5 Styrene 4.0  0.69  0.94  0.16  

95-47-6 o-Xylene ND 0.69  ND 0.16  

111-84-2 n-Nonane 1.0  0.69  0.20  0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.69  ND 0.10  

98-82-8 Cumene ND 0.69  ND 0.14  

80-56-8 alpha-Pinene 68  0.69  12  0.12  

103-65-1 n-Propylbenzene ND 0.69  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.69  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.69  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene ND 0.69  ND 0.14  

100-44-7 Benzyl Chloride ND 0.69  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.69  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.69  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.69  ND 0.11  

5989-27-5 d-Limonene 17  0.69  3.1  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.69  ND 0.071  

120-82-1 1,2,4-Trichlorobenzene ND 0.69  ND 0.093  

91-20-3 Naphthalene ND 0.69  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.69  ND 0.065  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Stripper CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-002

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:  0.0025 Liter(s)

Container ID: SC01701   

Initial Pressure (psig): -0.52 Final Pressure (psig): 3.72

Canister Dilution Factor: 1.30

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 130  ND 76  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 130  ND 26  

74-87-3 Chloromethane ND 130  ND 63  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 130  ND 19

 

75-01-4 Vinyl Chloride 240  130  92  51  

106-99-0 1,3-Butadiene ND 130  ND 59  

74-83-9 Bromomethane ND 130  ND 33  

75-00-3 Chloroethane ND 130  ND 49  

64-17-5 Ethanol ND 1,300  ND 690  

75-05-8 Acetonitrile ND 130  ND 77  

107-02-8 Acrolein ND 520  ND 230  

67-64-1 Acetone ND 1,300  ND 550  

75-69-4 Trichlorofluoromethane ND 130  ND 23  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,300  ND 530  

107-13-1 Acrylonitrile ND 130  ND 60  

75-35-4 1,1-Dichloroethene 330  130  83  33  

75-09-2 Methylene Chloride 1,500  130  440  37  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 130  ND 42  

76-13-1 Trichlorotrifluoroethane 28,000  260  3,700  34  D

75-15-0 Carbon Disulfide ND 1,300  ND 420  

156-60-5 trans-1,2-Dichloroethene ND 130  ND 33  

75-34-3 1,1-Dichloroethane ND 130  ND 32  

1634-04-4 Methyl tert-Butyl Ether ND 130  ND 36  

108-05-4 Vinyl Acetate ND 1,300  ND 370  

78-93-3 2-Butanone (MEK) ND 1,300  ND 440  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Stripper CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-002

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:  0.0025 Liter(s)

Container ID: SC01701   

Initial Pressure (psig): -0.52 Final Pressure (psig): 3.72

Canister Dilution Factor: 1.30

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 17,000  130  4,400  33  

141-78-6 Ethyl Acetate ND 260  ND 72  

110-54-3 n-Hexane ND 130  ND 37  

67-66-3 Chloroform ND 130  ND 27  

109-99-9 Tetrahydrofuran (THF) ND 130  ND 44  

107-06-2 1,2-Dichloroethane ND 130  ND 32  

71-55-6 1,1,1-Trichloroethane ND 130  ND 24  

71-43-2 Benzene ND 130  ND 41  

56-23-5 Carbon Tetrachloride ND 130  ND 21  

110-82-7 Cyclohexane ND 260  ND 76  

78-87-5 1,2-Dichloropropane ND 130  ND 28  

75-27-4 Bromodichloromethane ND 130  ND 19  

79-01-6 Trichloroethene 26,000  260  4,900  48  D

123-91-1 1,4-Dioxane ND 130  ND 36  

80-62-6 Methyl Methacrylate ND 260  ND 64  

142-82-5 n-Heptane ND 130  ND 32  

10061-01-5 cis-1,3-Dichloropropene ND 130  ND 29  

108-10-1 4-Methyl-2-pentanone ND 130  ND 32  

10061-02-6 trans-1,3-Dichloropropene ND 130  ND 29  

79-00-5 1,1,2-Trichloroethane ND 130  ND 24  

108-88-3 Toluene ND 130  ND 35  

591-78-6 2-Hexanone ND 130  ND 32  

124-48-1 Dibromochloromethane ND 130  ND 15  

106-93-4 1,2-Dibromoethane ND 130  ND 17  

123-86-4 n-Butyl Acetate ND 130  ND 27  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203955

Client Sample ID: LH18/24-Air-5007-Stripper CAS Sample ID: P1203955-002

Client Project ID: GWTP Longhorn / 60256135-0004AA

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:  0.0025 Liter(s)

Container ID: SC01701   

Initial Pressure (psig): -0.52 Final Pressure (psig): 3.72

Canister Dilution Factor: 1.30

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 130  ND 28  

127-18-4 Tetrachloroethene 140  130  21  19  

108-90-7 Chlorobenzene ND 130  ND 28  

100-41-4 Ethylbenzene ND 130  ND 30  

179601-23-1 m,p-Xylenes ND 260  ND 60  

75-25-2 Bromoform ND 130  ND 13  

100-42-5 Styrene ND 130  ND 31  

95-47-6 o-Xylene ND 130  ND 30  

111-84-2 n-Nonane ND 130  ND 25  

79-34-5 1,1,2,2-Tetrachloroethane ND 130  ND 19  

98-82-8 Cumene ND 130  ND 26  

80-56-8 alpha-Pinene ND 130  ND 23  

103-65-1 n-Propylbenzene ND 130  ND 26  

622-96-8 4-Ethyltoluene ND 130  ND 26  

108-67-8 1,3,5-Trimethylbenzene ND 130  ND 26  

95-63-6 1,2,4-Trimethylbenzene ND 130  ND 26  

100-44-7 Benzyl Chloride ND 130  ND 25  

541-73-1 1,3-Dichlorobenzene ND 130  ND 22  

106-46-7 1,4-Dichlorobenzene ND 130  ND 22  

95-50-1 1,2-Dichlorobenzene ND 130  ND 22  

5989-27-5 d-Limonene ND 130  ND 23  

96-12-8 1,2-Dibromo-3-chloropropane ND 130  ND 13  

120-82-1 1,2,4-Trichlorobenzene ND 130  ND 18  

91-20-3 Naphthalene ND 130  ND 25  

87-68-3 Hexachlorobutadiene ND 130  ND 12  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Stripper-DUP CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-001

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0030 Liter(s)

Test Notes:    

Container ID: SC01057   

Initial Pressure (psig): -0.77 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.31

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 220  ND 130  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 220  ND 44  

74-87-3 Chloromethane ND 220  ND 110  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 220  ND 31

 

75-01-4 Vinyl Chloride ND 220  ND 85  

106-99-0 1,3-Butadiene ND 220  ND 99  

74-83-9 Bromomethane ND 220  ND 56  

75-00-3 Chloroethane ND 220  ND 83  

64-17-5 Ethanol ND 2,200  ND 1,200  

75-05-8 Acetonitrile ND 220  ND 130  

107-02-8 Acrolein ND 870  ND 380  

67-64-1 Acetone ND 2,200  ND 920  

75-69-4 Trichlorofluoromethane ND 220  ND 39  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 2,200  ND 890  

107-13-1 Acrylonitrile ND 220  ND 100  

75-35-4 1,1-Dichloroethene 280  220  72  55  

75-09-2 Methylene Chloride 1,300  220  380  63  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 220  ND 70  

76-13-1 Trichlorotrifluoroethane 25,000  220  3,300  29  

75-15-0 Carbon Disulfide ND 2,200  ND 700  

156-60-5 trans-1,2-Dichloroethene ND 220  ND 55  

75-34-3 1,1-Dichloroethane ND 220  ND 54  

1634-04-4 Methyl tert-Butyl Ether ND 220  ND 61  

108-05-4 Vinyl Acetate ND 2,200  ND 620  

78-93-3 2-Butanone (MEK) ND 2,200  ND 740  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5007-Stripper-DUP CAS Project ID: P1203955

Client Project ID: GWTP Longhorn / 60256135-0004AA CAS Sample ID: P1203955-001

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0030 Liter(s)

Test Notes:    

Container ID: SC01057   

Initial Pressure (psig): -0.77 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.31

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 16,000  220  3,900  55  

141-78-6 Ethyl Acetate ND 440  ND 120  

110-54-3 n-Hexane ND 220  ND 62  

67-66-3 Chloroform ND 220  ND 45  

109-99-9 Tetrahydrofuran (THF) ND 220  ND 74  

107-06-2 1,2-Dichloroethane ND 220  ND 54  

71-55-6 1,1,1-Trichloroethane ND 220  ND 40  

71-43-2 Benzene ND 220  ND 68  

56-23-5 Carbon Tetrachloride ND 220  ND 35  

110-82-7 Cyclohexane ND 440  ND 130  

78-87-5 1,2-Dichloropropane ND 220  ND 47  

75-27-4 Bromodichloromethane ND 220  ND 33  

79-01-6 Trichloroethene 24,000  220  4,400  41  

123-91-1 1,4-Dioxane ND 220  ND 61  

80-62-6 Methyl Methacrylate ND 440  ND 110  

142-82-5 n-Heptane ND 220  ND 53  

10061-01-5 cis-1,3-Dichloropropene ND 220  ND 48  

108-10-1 4-Methyl-2-pentanone ND 220  ND 53  

10061-02-6 trans-1,3-Dichloropropene ND 220  ND 48  

79-00-5 1,1,2-Trichloroethane ND 220  ND 40  

108-88-3 Toluene ND 220  ND 58  

591-78-6 2-Hexanone ND 220  ND 53  

124-48-1 Dibromochloromethane ND 220  ND 26  

106-93-4 1,2-Dibromoethane ND 220  ND 28  

123-86-4 n-Butyl Acetate ND 220  ND 46  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1203955

Client Sample ID: LH18/24-Air-5007-Stripper-DUP CAS Sample ID: P1203955-001

Client Project ID: GWTP Longhorn / 60256135-0004AA

Test Code: EPA TO-15 Date Collected: 9/24/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 9/26/12

Analyst: Simon Cao Date Analyzed: 10/1/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0030 Liter(s)

Test Notes:    

Container ID: SC01057   

Initial Pressure (psig): -0.77 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.31

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 220  ND 47  

127-18-4 Tetrachloroethene 240  220  35  32  

108-90-7 Chlorobenzene ND 220  ND 47  

100-41-4 Ethylbenzene ND 220  ND 50  

179601-23-1 m,p-Xylenes ND 440  ND 100  

75-25-2 Bromoform ND 220  ND 21  

100-42-5 Styrene ND 220  ND 51  

95-47-6 o-Xylene ND 220  ND 50  

111-84-2 n-Nonane ND 220  ND 42  

79-34-5 1,1,2,2-Tetrachloroethane ND 220  ND 32  

98-82-8 Cumene ND 220  ND 44  

80-56-8 alpha-Pinene ND 220  ND 39  

103-65-1 n-Propylbenzene ND 220  ND 44  

622-96-8 4-Ethyltoluene ND 220  ND 44  

108-67-8 1,3,5-Trimethylbenzene ND 220  ND 44  

95-63-6 1,2,4-Trimethylbenzene ND 220  ND 44  

100-44-7 Benzyl Chloride ND 220  ND 42  

541-73-1 1,3-Dichlorobenzene ND 220  ND 36  

106-46-7 1,4-Dichlorobenzene ND 220  ND 36  

95-50-1 1,2-Dichlorobenzene ND 220  ND 36  

5989-27-5 d-Limonene ND 220  ND 39  

96-12-8 1,2-Dibromo-3-chloropropane ND 220  ND 23  

120-82-1 1,2,4-Trichlorobenzene ND 220  ND 29  

91-20-3 Naphthalene ND 220  ND 42  

87-68-3 Hexachlorobutadiene ND 220  ND 20  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – September 24, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

9/24/2012 8:00 Outside GWTP Office 3900 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear 68 degrees

9/24/2012 8:05 Downwind 3900 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 68 degrees

9/24/2012 2:00 Stripper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 20.2ppm    Steady State  7.0 ppm Clear  90 degrees

9/24/2012 2:15 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  90 degrees

9/24/2012 2:30 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  90 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – October 1, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on October 1, 2012 for 9.25 hours. The previous operation of 

GWTP was on September 27, 2012 (Thursday).  

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

recovery will continue to occur continuously.  

 104,926 gallons of water were processed from TK-140 (influent tank) and a total of 79,634 

gallons were transferred to the Burning Grounds No. 3 through the irrigation system.  

 The treatment flow rate averaged approximately 189 gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The blower flow 

rate was 3,800 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was pumped into the fluidized bed reactor (FBR) for treatment for 

perchlorate. The treated groundwater through the FBR was then transferred to the Burning 

Grounds No. 3 via the sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was cloudy and the temperature was 65oF.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.1 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 2:00 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 20.62 ppmv and then began to decline to a steady state 

concentration of 15.7 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 

 At 2:15 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:20 PM, a PID reading was collected from the downwind location.   
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 The PID at the GWTP registered 0.2 ppmv and the PID downwind registered 0.0 ppmv. 

 The air analytical results were received on October 10, 2012. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 0.937 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds.  

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 270 3.83E-03 1.68E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 135 U 9.58E-04 U 4.20E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1350 U 9.58E-03 U 4.20E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 135 U 9.58E-04 U 4.20E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1350 U 9.58E-03 U 4.20E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 15500 2.20E-01 9.63E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 1600 2.27E-02 9.95E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 135 U 9.58E-04 U 4.20E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 135 U 9.58E-04 U 4.20E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 24000 3.41E-01 1.49E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 135 1.92E-03 8.39E-03 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 135 U 9.58E-04 U 4.20E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 135 U 9.58E-04 U 4.20E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Propene (C3 H6) 115-07-1 135 U 9.58E-04 U 4.20E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 135 U 9.58E-04 U 4.20E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1400 U 9.93E-03 U 4.35E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 135 U 9.58E-04 U 4.20E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 21500 3.05E-01 1.34E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 135 U 9.58E-04 U 4.20E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 135 U 9.58E-04 U 4.20E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.937 U

(1) Sample collected on October 1, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,800 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3800 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 1, 2012
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Pollutant

Short Term 
ESL March 

2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3
μg/m3

μg/m3
μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.65 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.65 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.65 U PASS

Acetone 67-64-1 5900 NA 130 PASS 8.7 PASS

Benzene 71-43-2 170 575 0.69 U PASS 0.65 U PASS

Carbon disulfide 75-15-0 30 NA 6.9 U PASS 6.5 U PASS

Chloroform 67-66-3 100 98 0.69 U PASS 0.65 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 1.2 PASS 0.65 U PASS

Methylene chloride 75-09-2 3600 12158 0.69 U PASS 0.65 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.65 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.65 U PASS

Trichloroethene 79-01-6 540 537 2.5 PASS 0.65 U PASS

Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.65 U PASS

n-Hexane 110-54-3 5300 6336 0.69 U PASS 0.65 U PASS

Styrene 100-42-5 110 21725 1.4 PASS 0.99 PASS

Toluene 108-88-3 640 15074 0.69 U PASS 0.82 PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.69 U NA 0.65 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.2 PASS 2.4 PASS

Ethanol 64-17-5 18800 NA 6.9 U PASS 8.4 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.2 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 5.6 PASS 1.5 PASS

alpha-Pinene 80-56-8 60 3499 1.5 PASS 26 PASS

d-Limonene 5989-27-5 1100 NA 0.69 U PASS 6 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 1, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample concentration is 
compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 1, 2012 at 8:05 AM and ending on October 2, 2012 at 8:05 AM.

(1) Sample collected over an 8-hour period on October 1, 2012 between 8:00 AM and 4:00 PM
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Air Analytical Results – 

October 1, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-STRIPPER CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-001

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00129   

Initial Pressure (psig): -1.88 Final Pressure (psig): 3.76

Canister Dilution Factor: 1.44

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 140  ND 84  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 140  ND 29  

74-87-3 Chloromethane ND 140  ND 70  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 140  ND 21

 

75-01-4 Vinyl Chloride ND 140  ND 56  

106-99-0 1,3-Butadiene ND 140  ND 65  

74-83-9 Bromomethane ND 140  ND 37  

75-00-3 Chloroethane ND 140  ND 55  

64-17-5 Ethanol ND 1,400  ND 760  

75-05-8 Acetonitrile ND 140  ND 86  

107-02-8 Acrolein ND 580  ND 250  

67-64-1 Acetone ND 1,400  ND 610  

75-69-4 Trichlorofluoromethane ND 140  ND 26  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,400  ND 590  

107-13-1 Acrylonitrile ND 140  ND 66  

75-35-4 1,1-Dichloroethene 270  140  69  36  

75-09-2 Methylene Chloride 1,600  140  470  41  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 140  ND 46  

76-13-1 Trichlorotrifluoroethane 22,000  140  2,900  19  

75-15-0 Carbon Disulfide ND 1,400  ND 460  

156-60-5 trans-1,2-Dichloroethene ND 140  ND 36  

75-34-3 1,1-Dichloroethane ND 140  ND 36  

1634-04-4 Methyl tert-Butyl Ether ND 140  ND 40  

108-05-4 Vinyl Acetate ND 1,400  ND 410  

78-93-3 2-Butanone (MEK) ND 1,400  ND 490  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytical Results_L12100207 GEL Lab -Level 1 Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-STRIPPER CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-001

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00129   

Initial Pressure (psig): -1.88 Final Pressure (psig): 3.76

Canister Dilution Factor: 1.44

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 16,000  140  4,000  36  

141-78-6 Ethyl Acetate ND 290  ND 80  

110-54-3 n-Hexane ND 140  ND 41  

67-66-3 Chloroform ND 140  ND 29  

109-99-9 Tetrahydrofuran (THF) ND 140  ND 49  

107-06-2 1,2-Dichloroethane ND 140  ND 36  

71-55-6 1,1,1-Trichloroethane ND 140  ND 26  

71-43-2 Benzene ND 140  ND 45  

56-23-5 Carbon Tetrachloride ND 140  ND 23  

110-82-7 Cyclohexane ND 290  ND 84  

78-87-5 1,2-Dichloropropane ND 140  ND 31  

75-27-4 Bromodichloromethane ND 140  ND 22  

79-01-6 Trichloroethene 24,000  140  4,500  27  

123-91-1 1,4-Dioxane ND 140  ND 40  

80-62-6 Methyl Methacrylate ND 290  ND 70  

142-82-5 n-Heptane ND 140  ND 35  

10061-01-5 cis-1,3-Dichloropropene ND 140  ND 32  

108-10-1 4-Methyl-2-pentanone ND 140  ND 35  

10061-02-6 trans-1,3-Dichloropropene ND 140  ND 32  

79-00-5 1,1,2-Trichloroethane ND 140  ND 26  

108-88-3 Toluene ND 140  ND 38  

591-78-6 2-Hexanone ND 140  ND 35  

124-48-1 Dibromochloromethane ND 140  ND 17  

106-93-4 1,2-Dibromoethane ND 140  ND 19  

123-86-4 n-Butyl Acetate ND 140  ND 30  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytical Results_L12100207 GEL Lab -Level 1 Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204063

Client Sample ID: LH18/24-Air-5011-STRIPPER CAS Sample ID: P1204063-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00129   

Initial Pressure (psig): -1.88 Final Pressure (psig): 3.76

Canister Dilution Factor: 1.44

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 140  ND 31  

127-18-4 Tetrachloroethene ND 140  ND 21  

108-90-7 Chlorobenzene ND 140  ND 31  

100-41-4 Ethylbenzene ND 140  ND 33  

179601-23-1 m,p-Xylenes ND 290  ND 66  

75-25-2 Bromoform ND 140  ND 14  

100-42-5 Styrene ND 140  ND 34  

95-47-6 o-Xylene ND 140  ND 33  

111-84-2 n-Nonane ND 140  ND 27  

79-34-5 1,1,2,2-Tetrachloroethane ND 140  ND 21  

98-82-8 Cumene ND 140  ND 29  

80-56-8 alpha-Pinene ND 140  ND 26  

103-65-1 n-Propylbenzene ND 140  ND 29  

622-96-8 4-Ethyltoluene ND 140  ND 29  

108-67-8 1,3,5-Trimethylbenzene ND 140  ND 29  

95-63-6 1,2,4-Trimethylbenzene ND 140  ND 29  

100-44-7 Benzyl Chloride ND 140  ND 28  

541-73-1 1,3-Dichlorobenzene ND 140  ND 24  

106-46-7 1,4-Dichlorobenzene ND 140  ND 24  

95-50-1 1,2-Dichlorobenzene ND 140  ND 24  

5989-27-5 d-Limonene ND 140  ND 26  

96-12-8 1,2-Dibromo-3-chloropropane ND 140  ND 15  

120-82-1 1,2,4-Trichlorobenzene ND 140  ND 19  

91-20-3 Naphthalene ND 140  ND 27  

87-68-3 Hexachlorobutadiene ND 140  ND 14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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Verified By:____________________Date:______________
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-STRIPPER-Dup CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-002

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC01674   

Initial Pressure (psig): -0.54 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.29

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 130  ND 75  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 130  ND 26  

74-87-3 Chloromethane ND 130  ND 62  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 130  ND 18

 

75-01-4 Vinyl Chloride 130  130  52  50  

106-99-0 1,3-Butadiene ND 130  ND 58  

74-83-9 Bromomethane ND 130  ND 33  

75-00-3 Chloroethane ND 130  ND 49  

64-17-5 Ethanol ND 1,300  ND 680  

75-05-8 Acetonitrile ND 130  ND 77  

107-02-8 Acrolein ND 520  ND 230  

67-64-1 Acetone ND 1,300  ND 540  

75-69-4 Trichlorofluoromethane ND 130  ND 23  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,300  ND 530  

107-13-1 Acrylonitrile ND 130  ND 59  

75-35-4 1,1-Dichloroethene 270  130  68  33  

75-09-2 Methylene Chloride 1,600  130  450  37  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 130  ND 41  

76-13-1 Trichlorotrifluoroethane 21,000  130  2,800  17  

75-15-0 Carbon Disulfide ND 1,300  ND 410  

156-60-5 trans-1,2-Dichloroethene ND 130  ND 33  

75-34-3 1,1-Dichloroethane ND 130  ND 32  

1634-04-4 Methyl tert-Butyl Ether ND 130  ND 36  

108-05-4 Vinyl Acetate ND 1,300  ND 370  

78-93-3 2-Butanone (MEK) ND 1,300  ND 440  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-STRIPPER-Dup CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-002

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC01674   

Initial Pressure (psig): -0.54 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.29

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 15,000  130  3,800  33  

141-78-6 Ethyl Acetate ND 260  ND 72  

110-54-3 n-Hexane ND 130  ND 37  

67-66-3 Chloroform ND 130  ND 26  

109-99-9 Tetrahydrofuran (THF) ND 130  ND 44  

107-06-2 1,2-Dichloroethane ND 130  ND 32  

71-55-6 1,1,1-Trichloroethane ND 130  ND 24  

71-43-2 Benzene ND 130  ND 40  

56-23-5 Carbon Tetrachloride ND 130  ND 21  

110-82-7 Cyclohexane ND 260  ND 75  

78-87-5 1,2-Dichloropropane ND 130  ND 28  

75-27-4 Bromodichloromethane ND 130  ND 19  

79-01-6 Trichloroethene 24,000  130  4,400  24  

123-91-1 1,4-Dioxane ND 130  ND 36  

80-62-6 Methyl Methacrylate ND 260  ND 63  

142-82-5 n-Heptane ND 130  ND 31  

10061-01-5 cis-1,3-Dichloropropene ND 130  ND 28  

108-10-1 4-Methyl-2-pentanone ND 130  ND 31  

10061-02-6 trans-1,3-Dichloropropene ND 130  ND 28  

79-00-5 1,1,2-Trichloroethane ND 130  ND 24  

108-88-3 Toluene ND 130  ND 34  

591-78-6 2-Hexanone ND 130  ND 32  

124-48-1 Dibromochloromethane ND 130  ND 15  

106-93-4 1,2-Dibromoethane ND 130  ND 17  

123-86-4 n-Butyl Acetate ND 130  ND 27  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204063

Client Sample ID: LH18/24-Air-5011-STRIPPER-Dup CAS Sample ID: P1204063-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC01674   

Initial Pressure (psig): -0.54 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.29

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 130  ND 28  

127-18-4 Tetrachloroethene ND 130  ND 19  

108-90-7 Chlorobenzene ND 130  ND 28  

100-41-4 Ethylbenzene ND 130  ND 30  

179601-23-1 m,p-Xylenes ND 260  ND 59  

75-25-2 Bromoform ND 130  ND 12  

100-42-5 Styrene ND 130  ND 30  

95-47-6 o-Xylene ND 130  ND 30  

111-84-2 n-Nonane ND 130  ND 25  

79-34-5 1,1,2,2-Tetrachloroethane ND 130  ND 19  

98-82-8 Cumene ND 130  ND 26  

80-56-8 alpha-Pinene ND 130  ND 23  

103-65-1 n-Propylbenzene ND 130  ND 26  

622-96-8 4-Ethyltoluene ND 130  ND 26  

108-67-8 1,3,5-Trimethylbenzene ND 130  ND 26  

95-63-6 1,2,4-Trimethylbenzene ND 130  ND 26  

100-44-7 Benzyl Chloride ND 130  ND 25  

541-73-1 1,3-Dichlorobenzene ND 130  ND 21  

106-46-7 1,4-Dichlorobenzene ND 130  ND 21  

95-50-1 1,2-Dichlorobenzene ND 130  ND 21  

5989-27-5 d-Limonene ND 130  ND 23  

96-12-8 1,2-Dibromo-3-chloropropane ND 130  ND 13  

120-82-1 1,2,4-Trichlorobenzene ND 130  ND 17  

91-20-3 Naphthalene ND 130  ND 25  

87-68-3 Hexachlorobutadiene ND 130  ND 12  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-GWTP CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-003

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/8/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00869   

Initial Pressure (psig): -1.35 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.37

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.69  ND 0.40  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.2  0.69  0.45  0.14  

74-87-3 Chloromethane ND 0.69  ND 0.33  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.69  ND 0.098

 

75-01-4 Vinyl Chloride ND 0.69  ND 0.27  

106-99-0 1,3-Butadiene ND 0.69  ND 0.31  

74-83-9 Bromomethane ND 0.69  ND 0.18  

75-00-3 Chloroethane ND 0.69  ND 0.26  

64-17-5 Ethanol ND 6.9  ND 3.6  

75-05-8 Acetonitrile ND 0.69  ND 0.41  

107-02-8 Acrolein ND 2.7  ND 1.2  

67-64-1 Acetone 130  6.9  53  2.9  

75-69-4 Trichlorofluoromethane 1.1  0.69  0.20  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.9  ND 2.8  

107-13-1 Acrylonitrile ND 0.69  ND 0.32  

75-35-4 1,1-Dichloroethene ND 0.69  ND 0.17  

75-09-2 Methylene Chloride ND 0.69  ND 0.20  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.69  ND 0.22  

76-13-1 Trichlorotrifluoroethane 5.6  0.69  0.74  0.089  

75-15-0 Carbon Disulfide ND 6.9  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.69  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.69  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.69  ND 0.19  

108-05-4 Vinyl Acetate ND 6.9  ND 1.9  

78-93-3 2-Butanone (MEK) ND 6.9  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-GWTP CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-003

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/8/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00869   

Initial Pressure (psig): -1.35 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.37

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 1.2  0.69  0.29  0.17  

141-78-6 Ethyl Acetate ND 1.4  ND 0.38  

110-54-3 n-Hexane ND 0.69  ND 0.19  

67-66-3 Chloroform ND 0.69  ND 0.14  

109-99-9 Tetrahydrofuran (THF) ND 0.69  ND 0.23  

107-06-2 1,2-Dichloroethane ND 0.69  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.69  ND 0.13  

71-43-2 Benzene ND 0.69  ND 0.21  

56-23-5 Carbon Tetrachloride ND 0.69  ND 0.11  

110-82-7 Cyclohexane ND 1.4  ND 0.40  

78-87-5 1,2-Dichloropropane ND 0.69  ND 0.15  

75-27-4 Bromodichloromethane ND 0.69  ND 0.10  

79-01-6 Trichloroethene 2.5  0.69  0.47  0.13  

123-91-1 1,4-Dioxane ND 0.69  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.4  ND 0.33  

142-82-5 n-Heptane ND 0.69  ND 0.17  

10061-01-5 cis-1,3-Dichloropropene ND 0.69  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.69  ND 0.17  

10061-02-6 trans-1,3-Dichloropropene ND 0.69  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.69  ND 0.13  

108-88-3 Toluene ND 0.69  ND 0.18  

591-78-6 2-Hexanone ND 0.69  ND 0.17  

124-48-1 Dibromochloromethane ND 0.69  ND 0.080  

106-93-4 1,2-Dibromoethane ND 0.69  ND 0.089  

123-86-4 n-Butyl Acetate 1.1  0.69  0.22  0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204063

Client Sample ID: LH18/24-Air-5011-GWTP CAS Sample ID: P1204063-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/1/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/8/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00869   

Initial Pressure (psig): -1.35 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.37

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.69  ND 0.15  

127-18-4 Tetrachloroethene ND 0.69  ND 0.10  

108-90-7 Chlorobenzene ND 0.69  ND 0.15  

100-41-4 Ethylbenzene ND 0.69  ND 0.16  

179601-23-1 m,p-Xylenes 1.8  1.4  0.42  0.32  

75-25-2 Bromoform ND 0.69  ND 0.066  

100-42-5 Styrene 1.4  0.69  0.32  0.16  

95-47-6 o-Xylene ND 0.69  ND 0.16  

111-84-2 n-Nonane ND 0.69  ND 0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.69  ND 0.10  

98-82-8 Cumene ND 0.69  ND 0.14  

80-56-8 alpha-Pinene 1.5  0.69  0.27  0.12  

103-65-1 n-Propylbenzene ND 0.69  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.69  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.69  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene ND 0.69  ND 0.14  

100-44-7 Benzyl Chloride ND 0.69  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.69  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.69  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.69  ND 0.11  

5989-27-5 d-Limonene ND 0.69  ND 0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.69  ND 0.071  

120-82-1 1,2,4-Trichlorobenzene ND 0.69  ND 0.092  

91-20-3 Naphthalene ND 0.69  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.69  ND 0.064  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-Downwind CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-004

Test Code: EPA TO-15 Date Collected: 10/2/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01466   

Initial Pressure (psig): -0.47 Final Pressure (psig): 3.71

Canister Dilution Factor: 1.29

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.65  ND 0.37  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.4  0.65  0.49  0.13  

74-87-3 Chloromethane 0.66  0.65  0.32  0.31  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.65  ND 0.092

 

75-01-4 Vinyl Chloride ND 0.65  ND 0.25  

106-99-0 1,3-Butadiene ND 0.65  ND 0.29  

74-83-9 Bromomethane ND 0.65  ND 0.17  

75-00-3 Chloroethane ND 0.65  ND 0.24  

64-17-5 Ethanol 8.4  6.5  4.5  3.4  

75-05-8 Acetonitrile ND 0.65  ND 0.38  

107-02-8 Acrolein ND 2.6  ND 1.1  

67-64-1 Acetone 8.7  6.5  3.6  2.7  

75-69-4 Trichlorofluoromethane 1.2  0.65  0.21  0.11  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.5  ND 2.6  

107-13-1 Acrylonitrile ND 0.65  ND 0.30  

75-35-4 1,1-Dichloroethene ND 0.65  ND 0.16  

75-09-2 Methylene Chloride ND 0.65  ND 0.19  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.65  ND 0.21  

76-13-1 Trichlorotrifluoroethane 1.5  0.65  0.20  0.084  

75-15-0 Carbon Disulfide ND 6.5  ND 2.1  

156-60-5 trans-1,2-Dichloroethene ND 0.65  ND 0.16  

75-34-3 1,1-Dichloroethane ND 0.65  ND 0.16  

1634-04-4 Methyl tert-Butyl Ether ND 0.65  ND 0.18  

108-05-4 Vinyl Acetate ND 6.5  ND 1.8  

78-93-3 2-Butanone (MEK) ND 6.5  ND 2.2  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5011-Downwind CAS Project ID: P1204063

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204063-004

Test Code: EPA TO-15 Date Collected: 10/2/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01466   

Initial Pressure (psig): -0.47 Final Pressure (psig): 3.71

Canister Dilution Factor: 1.29

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.65  ND 0.16  

141-78-6 Ethyl Acetate ND 1.3  ND 0.36  

110-54-3 n-Hexane ND 0.65  ND 0.18  

67-66-3 Chloroform ND 0.65  ND 0.13  

109-99-9 Tetrahydrofuran (THF) ND 0.65  ND 0.22  

107-06-2 1,2-Dichloroethane ND 0.65  ND 0.16  

71-55-6 1,1,1-Trichloroethane ND 0.65  ND 0.12  

71-43-2 Benzene ND 0.65  ND 0.20  

56-23-5 Carbon Tetrachloride ND 0.65  ND 0.10  

110-82-7 Cyclohexane ND 1.3  ND 0.37  

78-87-5 1,2-Dichloropropane ND 0.65  ND 0.14  

75-27-4 Bromodichloromethane ND 0.65  ND 0.096  

79-01-6 Trichloroethene ND 0.65  ND 0.12  

123-91-1 1,4-Dioxane ND 0.65  ND 0.18  

80-62-6 Methyl Methacrylate ND 1.3  ND 0.32  

142-82-5 n-Heptane ND 0.65  ND 0.16  

10061-01-5 cis-1,3-Dichloropropene ND 0.65  ND 0.14  

108-10-1 4-Methyl-2-pentanone ND 0.65  ND 0.16  

10061-02-6 trans-1,3-Dichloropropene ND 0.65  ND 0.14  

79-00-5 1,1,2-Trichloroethane ND 0.65  ND 0.12  

108-88-3 Toluene 0.82  0.65  0.22  0.17  

591-78-6 2-Hexanone ND 0.65  ND 0.16  

124-48-1 Dibromochloromethane ND 0.65  ND 0.076  

106-93-4 1,2-Dibromoethane ND 0.65  ND 0.084  

123-86-4 n-Butyl Acetate ND 0.65  ND 0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204063

Client Sample ID: LH18/24-Air-5011-Downwind CAS Sample ID: P1204063-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/2/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/3/12

Analyst: Simon Cao Date Analyzed: 10/5/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01466   

Initial Pressure (psig): -0.47 Final Pressure (psig): 3.71

Canister Dilution Factor: 1.29

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.65  ND 0.14  

127-18-4 Tetrachloroethene ND 0.65  ND 0.095  

108-90-7 Chlorobenzene ND 0.65  ND 0.14  

100-41-4 Ethylbenzene ND 0.65  ND 0.15  

179601-23-1 m,p-Xylenes ND 1.3  ND 0.30  

75-25-2 Bromoform ND 0.65  ND 0.062  

100-42-5 Styrene 0.99  0.65  0.23  0.15  

95-47-6 o-Xylene ND 0.65  ND 0.15  

111-84-2 n-Nonane ND 0.65  ND 0.12  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.65  ND 0.094  

98-82-8 Cumene ND 0.65  ND 0.13  

80-56-8 alpha-Pinene 26  0.65  4.7  0.12  

103-65-1 n-Propylbenzene ND 0.65  ND 0.13  

622-96-8 4-Ethyltoluene ND 0.65  ND 0.13  

108-67-8 1,3,5-Trimethylbenzene ND 0.65  ND 0.13  

95-63-6 1,2,4-Trimethylbenzene ND 0.65  ND 0.13  

100-44-7 Benzyl Chloride ND 0.65  ND 0.12  

541-73-1 1,3-Dichlorobenzene ND 0.65  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.65  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.65  ND 0.11  

5989-27-5 d-Limonene 6.0  0.65  1.1  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.65  ND 0.067  

120-82-1 1,2,4-Trichlorobenzene ND 0.65  ND 0.087  

91-20-3 Naphthalene ND 0.65  ND 0.12  

87-68-3 Hexachlorobutadiene ND 0.65  ND 0.060  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – October 1, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

10/1/2012 8:00 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Cloudy 65 degrees

10/1/2012 8:05 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Cloudy 65 degrees

10/1/2012 2:00 Stripper 3750 ACFM MiniRAE 3000 Scott Beesinger Max. 20.6 ppm   Steady State 15.7 ppm Clear 80 degrees

10/1/2012 2:15 Outside GWTP Office 3750 ACFM MiniRAE 3000 Scott Beesinger 0.2 ppm Clear 80 degrees

10/1/2012 2:20 Downwind 3750 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 80 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – October 8, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on October 8, 2012 for 9.00 hours. The previous operation of 

GWTP occurred on October 4, 2012 (Thursday).  

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

groundwater extraction will continue to occur continuously.  

 99,811 gallons of water were processed from TK-140 (influent tank) and a total of 69,494 gallons 

were returned to the Burning Grounds No. 3 through the irrigation system.  

 The metals precipitation and air stripping treatment flow rate averaged approximately 185 

gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The blower flow 

rate was 3,850 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was treated in the fluidized bed reactor (FBR) for perchlorate. The 

treated groundwater through the FBR was then returned to the Burning Grounds No. 3 via the 

sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was clear and the temperature was 50oF.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.0 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 1:55 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 22.2 ppmv and then began to decline to a steady state 

concentration of 15.7 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 
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 At 1: 50 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:10 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.0 ppmv and the PID downwind registered 0.0 ppmv. 

 The air analytical results were received on October 10, 2012. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 0.905 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds. 

The average measured emission rate from the air stripper stack since September 6, 2012 is 

estimated at 0.90 lb/hr. 

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.67 U PASS 0.65 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.67 U PASS 0.65 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.67 U PASS 0.65 U PASS

Acetone 67-64-1 5900 NA 7.1 PASS 6.5 U PASS

Benzene 71-43-2 170 575 0.67 U PASS 0.65 U PASS

Carbon disulfide 75-15-0 30 NA 6.7 U PASS 6.5 U PASS

Chloroform 67-66-3 100 98 0.67 U PASS 0.65 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 7.2 PASS 0.65 U PASS

Methylene chloride 75-09-2 3600 12158 0.67 U PASS 0.65 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.67 U PASS 0.65 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.67 U PASS 0.65 U PASS

Trichloroethene 79-01-6 540 537 18 PASS 0.99 PASS

Vinyl chloride 75-01-4 20000 66460 0.67 U PASS 0.65 U PASS

n-Hexane 110-54-3 5300 6336 0.67 U PASS 0.65 U PASS

Styrene 100-42-5 110 21725 0.67 U PASS 0.65 U PASS

Toluene 108-88-3 640 15074 0.67 U PASS 0.65 U PASS

Ethylbenzene 100-41-4 740 86844 0.81 PASS 1.3 PASS

m,p-Xylenes 179601-23-1 180 7382 3.8 PASS 5.7 PASS

o-Xylene 95-47-6 1600 7382 1.5 PASS 1.9 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.92 PASS 0.65 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.67 U NA 1 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.1 PASS 2.1 PASS

Ethanol 64-17-5 18800 NA 6.7 U PASS 1600 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.1 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 33 PASS 2.2 PASS

alpha-Pinene 80-56-8 60 3499 0.67 U PASS 4.2 PASS

d-Limonene 5989-27-5 1100 NA 0.67 U PASS 1.7 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 8, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 8, 2012 at 6:15 AM and ending on October 9, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 8, 2012 between 6:15 AM and 2:15 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 205 2.95E-03 1.29E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 160 U 1.15E-03 U 5.04E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 160 U 1.15E-03 U 5.04E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 15000 2.16E-01 9.45E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 210 3.02E-03 1.32E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 160 U 1.15E-03 U 5.04E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 24000 3.45E-01 1.51E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 160 U 1.15E-03 U 5.04E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 160 U 1.15E-03 U 5.04E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 330 U 2.37E-03 U 1.04E-02 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 160 U 1.15E-03 U 5.04E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 160 U 1.15E-03 U 5.04E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 160 U 1.15E-03 U 5.04E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 160 U 1.15E-03 U 5.04E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 160 U 1.15E-03 U 5.04E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 19500 2.80E-01 1.23E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 160 U 1.15E-03 U 5.04E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 160 U 1.15E-03 U 5.04E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.905 U

(1) Sample collected on October 8, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 8, 2012
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Air Analytical Results – 

October 8, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Stripper CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-001

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00091   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.53

Canister Dilution Factor: 1.30

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 160  ND 94  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 160  ND 33  

74-87-3 Chloromethane ND 160  ND 79  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 160  ND 23

 

75-01-4 Vinyl Chloride ND 160  ND 64  

106-99-0 1,3-Butadiene ND 160  ND 73  

74-83-9 Bromomethane ND 160  ND 42  

75-00-3 Chloroethane ND 160  ND 62  

64-17-5 Ethanol ND 1,600  ND 860  

75-05-8 Acetonitrile ND 160  ND 97  

107-02-8 Acrolein ND 650  ND 280  

67-64-1 Acetone ND 1,600  ND 680  

75-69-4 Trichlorofluoromethane ND 160  ND 29  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,600  ND 660  

107-13-1 Acrylonitrile ND 160  ND 75  

75-35-4 1,1-Dichloroethene 210  160  52  41  

75-09-2 Methylene Chloride 210  160  60  47  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 160  ND 52  

76-13-1 Trichlorotrifluoroethane 20,000  160  2,600  21  

75-15-0 Carbon Disulfide ND 1,600  ND 520  

156-60-5 trans-1,2-Dichloroethene ND 160  ND 41  

75-34-3 1,1-Dichloroethane ND 160  ND 40  

1634-04-4 Methyl tert-Butyl Ether ND 160  ND 45  

108-05-4 Vinyl Acetate ND 1,600  ND 460  

78-93-3 2-Butanone (MEK) ND 1,600  ND 550  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytica Report_L12100422 ALS Report_Oct 8, 2012 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Stripper CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-001

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00091   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.53

Canister Dilution Factor: 1.30

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 15,000  160  3,800  41  

141-78-6 Ethyl Acetate ND 330  ND 90  

110-54-3 n-Hexane ND 160  ND 46  

67-66-3 Chloroform ND 160  ND 33  

109-99-9 Tetrahydrofuran (THF) ND 160  ND 55  

107-06-2 1,2-Dichloroethane ND 160  ND 40  

71-55-6 1,1,1-Trichloroethane ND 160  ND 30  

71-43-2 Benzene ND 160  ND 51  

56-23-5 Carbon Tetrachloride ND 160  ND 26  

110-82-7 Cyclohexane ND 330  ND 94  

78-87-5 1,2-Dichloropropane ND 160  ND 35  

75-27-4 Bromodichloromethane ND 160  ND 24  

79-01-6 Trichloroethene 24,000  160  4,500  30  

123-91-1 1,4-Dioxane ND 160  ND 45  

80-62-6 Methyl Methacrylate ND 330  ND 79  

142-82-5 n-Heptane ND 160  ND 40  

10061-01-5 cis-1,3-Dichloropropene ND 160  ND 36  

108-10-1 4-Methyl-2-pentanone ND 160  ND 40  

10061-02-6 trans-1,3-Dichloropropene ND 160  ND 36  

79-00-5 1,1,2-Trichloroethane ND 160  ND 30  

108-88-3 Toluene ND 160  ND 43  

591-78-6 2-Hexanone ND 160  ND 40  

124-48-1 Dibromochloromethane ND 160  ND 19  

106-93-4 1,2-Dibromoethane ND 160  ND 21  

123-86-4 n-Butyl Acetate ND 160  ND 34  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204172

Client Sample ID: LH18/24-Air-5012-Stripper CAS Sample ID: P1204172-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00091   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.53

Canister Dilution Factor: 1.30

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 160  ND 35  

127-18-4 Tetrachloroethene ND 160  ND 24  

108-90-7 Chlorobenzene ND 160  ND 35  

100-41-4 Ethylbenzene ND 160  ND 37  

179601-23-1 m,p-Xylenes ND 330  ND 75  

75-25-2 Bromoform ND 160  ND 16  

100-42-5 Styrene ND 160  ND 38  

95-47-6 o-Xylene ND 160  ND 37  

111-84-2 n-Nonane ND 160  ND 31  

79-34-5 1,1,2,2-Tetrachloroethane ND 160  ND 24  

98-82-8 Cumene ND 160  ND 33  

80-56-8 alpha-Pinene ND 160  ND 29  

103-65-1 n-Propylbenzene ND 160  ND 33  

622-96-8 4-Ethyltoluene ND 160  ND 33  

108-67-8 1,3,5-Trimethylbenzene ND 160  ND 33  

95-63-6 1,2,4-Trimethylbenzene ND 160  ND 33  

100-44-7 Benzyl Chloride ND 160  ND 31  

541-73-1 1,3-Dichlorobenzene ND 160  ND 27  

106-46-7 1,4-Dichlorobenzene ND 160  ND 27  

95-50-1 1,2-Dichlorobenzene ND 160  ND 27  

5989-27-5 d-Limonene ND 160  ND 29  

96-12-8 1,2-Dibromo-3-chloropropane ND 160  ND 17  

120-82-1 1,2,4-Trichlorobenzene ND 160  ND 22  

91-20-3 Naphthalene ND 160  ND 31  

87-68-3 Hexachlorobutadiene ND 160  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Stripper-DUP CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-002

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00638   

Initial Pressure (psig): -0.69 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.30

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 160  ND 94  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 160  ND 33  

74-87-3 Chloromethane ND 160  ND 79  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 160  ND 23

 

75-01-4 Vinyl Chloride ND 160  ND 64  

106-99-0 1,3-Butadiene ND 160  ND 73  

74-83-9 Bromomethane ND 160  ND 42  

75-00-3 Chloroethane ND 160  ND 62  

64-17-5 Ethanol ND 1,600  ND 860  

75-05-8 Acetonitrile ND 160  ND 97  

107-02-8 Acrolein ND 650  ND 280  

67-64-1 Acetone ND 1,600  ND 680  

75-69-4 Trichlorofluoromethane ND 160  ND 29  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,600  ND 660  

107-13-1 Acrylonitrile ND 160  ND 75  

75-35-4 1,1-Dichloroethene 200  160  50  41  

75-09-2 Methylene Chloride 210  160  59  47  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 160  ND 52  

76-13-1 Trichlorotrifluoroethane 19,000  160  2,500  21  

75-15-0 Carbon Disulfide ND 1,600  ND 520  

156-60-5 trans-1,2-Dichloroethene ND 160  ND 41  

75-34-3 1,1-Dichloroethane ND 160  ND 40  

1634-04-4 Methyl tert-Butyl Ether ND 160  ND 45  

108-05-4 Vinyl Acetate ND 1,600  ND 460  

78-93-3 2-Butanone (MEK) ND 1,600  ND 550  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Stripper-DUP CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-002

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00638   

Initial Pressure (psig): -0.69 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.30

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 15,000  160  3,700  41  

141-78-6 Ethyl Acetate ND 330  ND 90  

110-54-3 n-Hexane ND 160  ND 46  

67-66-3 Chloroform ND 160  ND 33  

109-99-9 Tetrahydrofuran (THF) ND 160  ND 55  

107-06-2 1,2-Dichloroethane ND 160  ND 40  

71-55-6 1,1,1-Trichloroethane ND 160  ND 30  

71-43-2 Benzene ND 160  ND 51  

56-23-5 Carbon Tetrachloride ND 160  ND 26  

110-82-7 Cyclohexane ND 330  ND 94  

78-87-5 1,2-Dichloropropane ND 160  ND 35  

75-27-4 Bromodichloromethane ND 160  ND 24  

79-01-6 Trichloroethene 24,000  160  4,400  30  

123-91-1 1,4-Dioxane ND 160  ND 45  

80-62-6 Methyl Methacrylate ND 330  ND 79  

142-82-5 n-Heptane ND 160  ND 40  

10061-01-5 cis-1,3-Dichloropropene ND 160  ND 36  

108-10-1 4-Methyl-2-pentanone ND 160  ND 40  

10061-02-6 trans-1,3-Dichloropropene ND 160  ND 36  

79-00-5 1,1,2-Trichloroethane ND 160  ND 30  

108-88-3 Toluene ND 160  ND 43  

591-78-6 2-Hexanone ND 160  ND 40  

124-48-1 Dibromochloromethane ND 160  ND 19  

106-93-4 1,2-Dibromoethane ND 160  ND 21  

123-86-4 n-Butyl Acetate ND 160  ND 34  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204172

Client Sample ID: LH18/24-Air-5012-Stripper-DUP CAS Sample ID: P1204172-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00638   

Initial Pressure (psig): -0.69 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.30

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 160  ND 35  

127-18-4 Tetrachloroethene ND 160  ND 24  

108-90-7 Chlorobenzene ND 160  ND 35  

100-41-4 Ethylbenzene ND 160  ND 37  

179601-23-1 m,p-Xylenes ND 330  ND 75  

75-25-2 Bromoform ND 160  ND 16  

100-42-5 Styrene ND 160  ND 38  

95-47-6 o-Xylene ND 160  ND 37  

111-84-2 n-Nonane ND 160  ND 31  

79-34-5 1,1,2,2-Tetrachloroethane ND 160  ND 24  

98-82-8 Cumene ND 160  ND 33  

80-56-8 alpha-Pinene ND 160  ND 29  

103-65-1 n-Propylbenzene ND 160  ND 33  

622-96-8 4-Ethyltoluene ND 160  ND 33  

108-67-8 1,3,5-Trimethylbenzene ND 160  ND 33  

95-63-6 1,2,4-Trimethylbenzene ND 160  ND 33  

100-44-7 Benzyl Chloride ND 160  ND 31  

541-73-1 1,3-Dichlorobenzene ND 160  ND 27  

106-46-7 1,4-Dichlorobenzene ND 160  ND 27  

95-50-1 1,2-Dichlorobenzene ND 160  ND 27  

5989-27-5 d-Limonene ND 160  ND 29  

96-12-8 1,2-Dibromo-3-chloropropane ND 160  ND 17  

120-82-1 1,2,4-Trichlorobenzene ND 160  ND 22  

91-20-3 Naphthalene ND 160  ND 31  

87-68-3 Hexachlorobutadiene ND 160  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-GWTP CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-003

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01887   

Initial Pressure (psig): -1.07 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.67  ND 0.39  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.1  0.67  0.43  0.14  

74-87-3 Chloromethane ND 0.67  ND 0.32  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.67  ND 0.096

 

75-01-4 Vinyl Chloride ND 0.67  ND 0.26  

106-99-0 1,3-Butadiene ND 0.67  ND 0.30  

74-83-9 Bromomethane ND 0.67  ND 0.17  

75-00-3 Chloroethane ND 0.67  ND 0.25  

64-17-5 Ethanol ND 6.7  ND 3.6  

75-05-8 Acetonitrile ND 0.67  ND 0.40  

107-02-8 Acrolein ND 2.7  ND 1.2  

67-64-1 Acetone 7.1  6.7  3.0  2.8  

75-69-4 Trichlorofluoromethane 1.1  0.67  0.19  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.7  ND 2.7  

107-13-1 Acrylonitrile ND 0.67  ND 0.31  

75-35-4 1,1-Dichloroethene ND 0.67  ND 0.17  

75-09-2 Methylene Chloride ND 0.67  ND 0.19  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.67  ND 0.21  

76-13-1 Trichlorotrifluoroethane 33  0.67  4.4  0.087  

75-15-0 Carbon Disulfide ND 6.7  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.67  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.67  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.67  ND 0.19  

108-05-4 Vinyl Acetate ND 6.7  ND 1.9  

78-93-3 2-Butanone (MEK) ND 6.7  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-GWTP CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-003

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01887   

Initial Pressure (psig): -1.07 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 7.2  0.67  1.8  0.17  

141-78-6 Ethyl Acetate ND 1.3  ND 0.37  

110-54-3 n-Hexane ND 0.67  ND 0.19  

67-66-3 Chloroform ND 0.67  ND 0.14  

109-99-9 Tetrahydrofuran (THF) ND 0.67  ND 0.23  

107-06-2 1,2-Dichloroethane ND 0.67  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.67  ND 0.12  

71-43-2 Benzene ND 0.67  ND 0.21  

56-23-5 Carbon Tetrachloride ND 0.67  ND 0.11  

110-82-7 Cyclohexane ND 1.3  ND 0.39  

78-87-5 1,2-Dichloropropane ND 0.67  ND 0.15  

75-27-4 Bromodichloromethane ND 0.67  ND 0.10  

79-01-6 Trichloroethene 18  0.67  3.4  0.12  

123-91-1 1,4-Dioxane ND 0.67  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.3  ND 0.33  

142-82-5 n-Heptane ND 0.67  ND 0.16  

10061-01-5 cis-1,3-Dichloropropene ND 0.67  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.67  ND 0.16  

10061-02-6 trans-1,3-Dichloropropene ND 0.67  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.67  ND 0.12  

108-88-3 Toluene ND 0.67  ND 0.18  

591-78-6 2-Hexanone ND 0.67  ND 0.16  

124-48-1 Dibromochloromethane ND 0.67  ND 0.079  

106-93-4 1,2-Dibromoethane ND 0.67  ND 0.087  

123-86-4 n-Butyl Acetate 2.4  0.67  0.50  0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytica Report_L12100422 ALS Report_Oct 8, 2012 - Sample (3) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:

00117092



COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204172

Client Sample ID: LH18/24-Air-5012-GWTP CAS Sample ID: P1204172-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/8/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01887   

Initial Pressure (psig): -1.07 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.67  ND 0.14  

127-18-4 Tetrachloroethene ND 0.67  ND 0.099  

108-90-7 Chlorobenzene ND 0.67  ND 0.15  

100-41-4 Ethylbenzene 0.81  0.67  0.19  0.15  

179601-23-1 m,p-Xylenes 3.8  1.3  0.87  0.31  

75-25-2 Bromoform ND 0.67  ND 0.065  

100-42-5 Styrene ND 0.67  ND 0.16  

95-47-6 o-Xylene 1.5  0.67  0.33  0.15  

111-84-2 n-Nonane ND 0.67  ND 0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.67  ND 0.098  

98-82-8 Cumene ND 0.67  ND 0.14  

80-56-8 alpha-Pinene ND 0.67  ND 0.12  

103-65-1 n-Propylbenzene ND 0.67  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.67  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.67  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene ND 0.67  ND 0.14  

100-44-7 Benzyl Chloride ND 0.67  ND 0.13  

541-73-1 1,3-Dichlorobenzene 0.92  0.67  0.15  0.11  

106-46-7 1,4-Dichlorobenzene ND 0.67  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.67  ND 0.11  

5989-27-5 d-Limonene ND 0.67  ND 0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.67  ND 0.069  

120-82-1 1,2,4-Trichlorobenzene ND 0.67  ND 0.090  

91-20-3 Naphthalene ND 0.67  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.67  ND 0.063  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Downwind CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-004

Test Code: EPA TO-15 Date Collected: 10/9/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.10 Liter(s)

Container ID: AS00194   

Initial Pressure (psig): -0.70 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.30

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 1.0  0.65  0.60  0.38  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.1  0.65  0.43  0.13  

74-87-3 Chloromethane ND 0.65  ND 0.31  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.65  ND 0.093

 

75-01-4 Vinyl Chloride ND 0.65  ND 0.25  

106-99-0 1,3-Butadiene ND 0.65  ND 0.29  

74-83-9 Bromomethane ND 0.65  ND 0.17  

75-00-3 Chloroethane ND 0.65  ND 0.25  

64-17-5 Ethanol 1,600  65  860  35  D

75-05-8 Acetonitrile ND 0.65  ND 0.39  

107-02-8 Acrolein ND 2.6  ND 1.1  

67-64-1 Acetone ND 6.5  ND 2.7  

75-69-4 Trichlorofluoromethane 1.1  0.65  0.19  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.5  ND 2.6  

107-13-1 Acrylonitrile ND 0.65  ND 0.30  

75-35-4 1,1-Dichloroethene ND 0.65  ND 0.16  

75-09-2 Methylene Chloride ND 0.65  ND 0.19  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.65  ND 0.21  

76-13-1 Trichlorotrifluoroethane 2.2  0.65  0.29  0.085  

75-15-0 Carbon Disulfide ND 6.5  ND 2.1  

156-60-5 trans-1,2-Dichloroethene ND 0.65  ND 0.16  

75-34-3 1,1-Dichloroethane ND 0.65  ND 0.16  

1634-04-4 Methyl tert-Butyl Ether ND 0.65  ND 0.18  

108-05-4 Vinyl Acetate ND 6.5  ND 1.8  

78-93-3 2-Butanone (MEK) ND 6.5  ND 2.2  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5012-Downwind CAS Project ID: P1204172

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204172-004

Test Code: EPA TO-15 Date Collected: 10/9/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.10 Liter(s)

Container ID: AS00194   

Initial Pressure (psig): -0.70 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.30

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.65  ND 0.16  

141-78-6 Ethyl Acetate ND 1.3  ND 0.36  

110-54-3 n-Hexane ND 0.65  ND 0.18  

67-66-3 Chloroform ND 0.65  ND 0.13  

109-99-9 Tetrahydrofuran (THF) ND 0.65  ND 0.22  

107-06-2 1,2-Dichloroethane ND 0.65  ND 0.16  

71-55-6 1,1,1-Trichloroethane ND 0.65  ND 0.12  

71-43-2 Benzene ND 0.65  ND 0.20  

56-23-5 Carbon Tetrachloride ND 0.65  ND 0.10  

110-82-7 Cyclohexane ND 1.3  ND 0.38  

78-87-5 1,2-Dichloropropane ND 0.65  ND 0.14  

75-27-4 Bromodichloromethane ND 0.65  ND 0.097  

79-01-6 Trichloroethene 0.99  0.65  0.18  0.12  

123-91-1 1,4-Dioxane ND 0.65  ND 0.18  

80-62-6 Methyl Methacrylate ND 1.3  ND 0.32  

142-82-5 n-Heptane ND 0.65  ND 0.16  

10061-01-5 cis-1,3-Dichloropropene ND 0.65  ND 0.14  

108-10-1 4-Methyl-2-pentanone ND 0.65  ND 0.16  

10061-02-6 trans-1,3-Dichloropropene ND 0.65  ND 0.14  

79-00-5 1,1,2-Trichloroethane ND 0.65  ND 0.12  

108-88-3 Toluene ND 0.65  ND 0.17  

591-78-6 2-Hexanone ND 0.65  ND 0.16  

124-48-1 Dibromochloromethane ND 0.65  ND 0.076  

106-93-4 1,2-Dibromoethane ND 0.65  ND 0.085  

123-86-4 n-Butyl Acetate ND 0.65  ND 0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204172

Client Sample ID: LH18/24-Air-5012-Downwind CAS Sample ID: P1204172-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/9/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/10/12

Analyst: Chris Cornett Date Analyzed: 10/11/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.10 Liter(s)

Container ID: AS00194   

Initial Pressure (psig): -0.70 Final Pressure (psig): 3.52

Canister Dilution Factor: 1.30

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.65  ND 0.14  

127-18-4 Tetrachloroethene ND 0.65  ND 0.096  

108-90-7 Chlorobenzene ND 0.65  ND 0.14  

100-41-4 Ethylbenzene 1.3  0.65  0.31  0.15  

179601-23-1 m,p-Xylenes 5.7  1.3  1.3  0.30  

75-25-2 Bromoform ND 0.65  ND 0.063  

100-42-5 Styrene ND 0.65  ND 0.15  

95-47-6 o-Xylene 1.9  0.65  0.43  0.15  

111-84-2 n-Nonane ND 0.65  ND 0.12  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.65  ND 0.095  

98-82-8 Cumene ND 0.65  ND 0.13  

80-56-8 alpha-Pinene 4.2  0.65  0.76  0.12  

103-65-1 n-Propylbenzene ND 0.65  ND 0.13  

622-96-8 4-Ethyltoluene ND 0.65  ND 0.13  

108-67-8 1,3,5-Trimethylbenzene ND 0.65  ND 0.13  

95-63-6 1,2,4-Trimethylbenzene ND 0.65  ND 0.13  

100-44-7 Benzyl Chloride ND 0.65  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.65  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.65  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.65  ND 0.11  

5989-27-5 d-Limonene 1.7  0.65  0.31  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.65  ND 0.067  

120-82-1 1,2,4-Trichlorobenzene ND 0.65  ND 0.088  

91-20-3 Naphthalene ND 0.65  ND 0.12  

87-68-3 Hexachlorobutadiene ND 0.65  ND 0.061  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – October 8, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

10/8/2012 8:00 Outside GWTP Office 3950 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  50 degrees

10/8/2012 8:00 Downwind 3950 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  50 degrees

10/8/2012 13:55 Stripper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 22.2 ppm   Steady State 15.7 ppm Clear  65 degrees

10/8/2012 13:50 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  65 degrees

10/8/2012 14:10 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear  65 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – October 15, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on October 15, 2012 for 9.00 hours. The previous operation of 

GWTP occurred on October 11, 2012 (Thursday).  

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

groundwater extraction will continue to occur continuously.  

 104,729 gallons of water were processed from TK-140 (influent tank) and a total of 70,337 

gallons were returned to the Burning Grounds No. 3 through the irrigation system.  

 The metals precipitation and air stripping treatment flow rate averaged approximately 194 

gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The blower flow 

rate was 3,850 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was treated in the fluidized bed reactor (FBR) for perchlorate. The 

treated groundwater through the FBR was then returned to the Burning Grounds No. 3 via the 

sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was clear and the temperature was 60oF.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.1 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 1:55 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 26.3 ppmv and then began to decline to a steady state 

concentration of 20.0 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 

00117100



 At 1: 50 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:10 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.1 ppmv and the PID downwind registered 0.0 ppmv. The 

weather was clear and the temperature was 80oF. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 1.00 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds. 

The average measured emission rate from the air stripper stack since September 6, 2012 is 

estimated at 0.91 lb/hr. 

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.73 U PASS 6.1 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.73 U PASS 6.1 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.73 U PASS 6.1 U PASS

Acetone 67-64-1 5900 NA 11 PASS 61 U PASS

Benzene 71-43-2 170 575 1.1 PASS 6.1 U PASS

Carbon disulfide 75-15-0 30 NA 7.3 U PASS 61 U Pass

Chloroform 67-66-3 100 98 0.73 U PASS 6.1 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 5.7 PASS 6.1 U PASS

Methylene chloride 75-09-2 3600 12158 0.73 U PASS 6.1 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.73 U PASS 6.1 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.73 U PASS 6.1 U PASS

Trichloroethene 79-01-6 540 537 14 PASS 6.1 U PASS

Vinyl chloride 75-01-4 20000 66460 0.73 U PASS 6.1 U PASS

n-Hexane 110-54-3 5300 6336 1.6 PASS 6.1 U PASS

Styrene 100-42-5 110 21725 0.89 PASS 6.1 U PASS

Toluene 108-88-3 640 15074 2.3 PASS 6.1 U PASS

Ethylbenzene 100-41-4 740 86844 27 PASS 36 PASS

m,p-Xylenes 179601-23-1 180 7382 100 PASS 160 PASS

o-Xylene 95-47-6 1600 7382 33 PASS 62 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.73 U PASS 6.1 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.88 NA 6.1 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 6.1 U PASS

Ethanol 64-17-5 18800 NA 48 PASS 3700 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 6.1 U PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 19 PASS 6.1 U PASS

alpha-Pinene 80-56-8 60 3499 3.7 PASS 22 PASS

d-Limonene 5989-27-5 1100 NA 1.3 PASS 21 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 15, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 15, 2012 at 6:20 AM and ending on October 16, 2012 at 6:20 AM.

(1) Sample collected over an 8-hour period on October 15, 2012 between 6:15 AM and 2:15 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 240 3.45E-03 1.51E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 180 U 1.29E-03 U 5.67E-03 U 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1600 U 1.15E-02 U 5.04E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 180 U 1.29E-03 U 5.67E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1800 U 1.29E-02 U 5.67E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 16500 2.37E-01 1.04E+00 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 580 8.34E-03 3.65E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 180 U 1.29E-03 U 5.67E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 29500 4.24E-01 1.86E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 180 U 1.29E-03 U 5.67E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 180 U 1.29E-03 U 5.67E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 360 U 2.59E-03 U 1.13E-02 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 180 U 1.29E-03 U 5.67E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 180 U 1.29E-03 U 5.67E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 180 U 1.29E-03 U 5.67E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 180 U 1.29E-03 U 5.67E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1800 U 1.29E-02 U 5.67E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 180 U 1.29E-03 U 5.67E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 18500 2.66E-01 1.17E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 180 U 1.29E-03 U 5.67E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 180 U 1.29E-03 U 5.67E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 1.002 U

(1) Sample collected on October 15, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 15, 2012
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Air Analytical Results – 

October 15, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Stripper CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-001

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00206   

Initial Pressure (psig): -1.06 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 170  ND 97  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 170  ND 34  

74-87-3 Chloromethane ND 170  ND 81  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 170  ND 24

 

75-01-4 Vinyl Chloride ND 170  ND 66  

106-99-0 1,3-Butadiene ND 170  ND 76  

74-83-9 Bromomethane ND 170  ND 43  

75-00-3 Chloroethane ND 170  ND 64  

64-17-5 Ethanol ND 1,700  ND 890  

75-05-8 Acetonitrile ND 170  ND 100  

107-02-8 Acrolein ND 670  ND 290  

67-64-1 Acetone ND 1,700  ND 710  

75-69-4 Trichlorofluoromethane ND 170  ND 30  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,700  ND 680  

107-13-1 Acrylonitrile ND 170  ND 77  

75-35-4 1,1-Dichloroethene 250  170  63  42  

75-09-2 Methylene Chloride 580  170  170  48  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 170  ND 54  

76-13-1 Trichlorotrifluoroethane 19,000  170  2,500  22  

75-15-0 Carbon Disulfide ND 1,700  ND 540  

156-60-5 trans-1,2-Dichloroethene ND 170  ND 42  

75-34-3 1,1-Dichloroethane ND 170  ND 41  

1634-04-4 Methyl tert-Butyl Ether ND 170  ND 46  

108-05-4 Vinyl Acetate ND 1,700  ND 480  

78-93-3 2-Butanone (MEK) ND 1,700  ND 570  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytical Result_L12100686 ALS Report_Oct 15, 2012 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Stripper CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-001

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00206   

Initial Pressure (psig): -1.06 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 16,000  170  4,000  42  

141-78-6 Ethyl Acetate ND 340  ND 93  

110-54-3 n-Hexane ND 170  ND 48  

67-66-3 Chloroform ND 170  ND 34  

109-99-9 Tetrahydrofuran (THF) ND 170  ND 57  

107-06-2 1,2-Dichloroethane ND 170  ND 41  

71-55-6 1,1,1-Trichloroethane ND 170  ND 31  

71-43-2 Benzene ND 170  ND 52  

56-23-5 Carbon Tetrachloride ND 170  ND 27  

110-82-7 Cyclohexane ND 340  ND 97  

78-87-5 1,2-Dichloropropane ND 170  ND 36  

75-27-4 Bromodichloromethane ND 170  ND 25  

79-01-6 Trichloroethene 30,000  170  5,600  31  

123-91-1 1,4-Dioxane ND 170  ND 46  

80-62-6 Methyl Methacrylate ND 340  ND 82  

142-82-5 n-Heptane ND 170  ND 41  

10061-01-5 cis-1,3-Dichloropropene ND 170  ND 37  

108-10-1 4-Methyl-2-pentanone ND 170  ND 41  

10061-02-6 trans-1,3-Dichloropropene ND 170  ND 37  

79-00-5 1,1,2-Trichloroethane ND 170  ND 31  

108-88-3 Toluene ND 170  ND 44  

591-78-6 2-Hexanone ND 170  ND 41  

124-48-1 Dibromochloromethane ND 170  ND 20  

106-93-4 1,2-Dibromoethane ND 170  ND 22  

123-86-4 n-Butyl Acetate ND 170  ND 35  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytical Result_L12100686 ALS Report_Oct 15, 2012 - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204276

Client Sample ID: LH18/24-Air-5014-Stripper CAS Sample ID: P1204276-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00206   

Initial Pressure (psig): -1.06 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.34

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 170  ND 36  

127-18-4 Tetrachloroethene ND 170  ND 25  

108-90-7 Chlorobenzene ND 170  ND 36  

100-41-4 Ethylbenzene ND 170  ND 39  

179601-23-1 m,p-Xylenes ND 340  ND 77  

75-25-2 Bromoform ND 170  ND 16  

100-42-5 Styrene ND 170  ND 39  

95-47-6 o-Xylene ND 170  ND 39  

111-84-2 n-Nonane ND 170  ND 32  

79-34-5 1,1,2,2-Tetrachloroethane ND 170  ND 24  

98-82-8 Cumene ND 170  ND 34  

80-56-8 alpha-Pinene ND 170  ND 30  

103-65-1 n-Propylbenzene ND 170  ND 34  

622-96-8 4-Ethyltoluene ND 170  ND 34  

108-67-8 1,3,5-Trimethylbenzene ND 170  ND 34  

95-63-6 1,2,4-Trimethylbenzene ND 170  ND 34  

100-44-7 Benzyl Chloride ND 170  ND 32  

541-73-1 1,3-Dichlorobenzene ND 170  ND 28  

106-46-7 1,4-Dichlorobenzene ND 170  ND 28  

95-50-1 1,2-Dichlorobenzene ND 170  ND 28  

5989-27-5 d-Limonene ND 170  ND 30  

96-12-8 1,2-Dibromo-3-chloropropane ND 170  ND 17  

120-82-1 1,2,4-Trichlorobenzene ND 170  ND 23  

91-20-3 Naphthalene ND 170  ND 32  

87-68-3 Hexachlorobutadiene ND 170  ND 16  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Air Analytical Result_L12100686 ALS Report_Oct 15, 2012 - Sample 

Verified By:____________________Date:______________
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Stripper-Dup CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-002

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0035 Liter(s)

Test Notes:    

Container ID: SC00653   

Initial Pressure (psig): -0.82 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.32

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 190  ND 110  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 190  ND 38  

74-87-3 Chloromethane ND 190  ND 91  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 190  ND 27

 

75-01-4 Vinyl Chloride ND 190  ND 74  

106-99-0 1,3-Butadiene ND 190  ND 85  

74-83-9 Bromomethane ND 190  ND 49  

75-00-3 Chloroethane ND 190  ND 71  

64-17-5 Ethanol ND 1,900  ND 1,000  

75-05-8 Acetonitrile ND 190  ND 110  

107-02-8 Acrolein ND 750  ND 330  

67-64-1 Acetone ND 1,900  ND 790  

75-69-4 Trichlorofluoromethane ND 190  ND 34  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,900  ND 770  

107-13-1 Acrylonitrile ND 190  ND 87  

75-35-4 1,1-Dichloroethene 230  190  58  48  

75-09-2 Methylene Chloride 580  190  170  54  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 190  ND 60  

76-13-1 Trichlorotrifluoroethane 18,000  190  2,400  25  

75-15-0 Carbon Disulfide ND 1,900  ND 610  

156-60-5 trans-1,2-Dichloroethene ND 190  ND 48  

75-34-3 1,1-Dichloroethane ND 190  ND 47  

1634-04-4 Methyl tert-Butyl Ether ND 190  ND 52  

108-05-4 Vinyl Acetate ND 1,900  ND 540  

78-93-3 2-Butanone (MEK) ND 1,900  ND 640  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Stripper-Dup CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-002

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0035 Liter(s)

Test Notes:    

Container ID: SC00653   

Initial Pressure (psig): -0.82 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.32

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 15,000  190  3,900  48  

141-78-6 Ethyl Acetate ND 380  ND 100  

110-54-3 n-Hexane ND 190  ND 54  

67-66-3 Chloroform ND 190  ND 39  

109-99-9 Tetrahydrofuran (THF) ND 190  ND 64  

107-06-2 1,2-Dichloroethane ND 190  ND 47  

71-55-6 1,1,1-Trichloroethane ND 190  ND 35  

71-43-2 Benzene ND 190  ND 59  

56-23-5 Carbon Tetrachloride ND 190  ND 30  

110-82-7 Cyclohexane ND 380  ND 110  

78-87-5 1,2-Dichloropropane ND 190  ND 41  

75-27-4 Bromodichloromethane ND 190  ND 28  

79-01-6 Trichloroethene 29,000  190  5,400  35  

123-91-1 1,4-Dioxane ND 190  ND 52  

80-62-6 Methyl Methacrylate ND 380  ND 92  

142-82-5 n-Heptane ND 190  ND 46  

10061-01-5 cis-1,3-Dichloropropene ND 190  ND 42  

108-10-1 4-Methyl-2-pentanone ND 190  ND 46  

10061-02-6 trans-1,3-Dichloropropene ND 190  ND 42  

79-00-5 1,1,2-Trichloroethane ND 190  ND 35  

108-88-3 Toluene ND 190  ND 50  

591-78-6 2-Hexanone ND 190  ND 46  

124-48-1 Dibromochloromethane ND 190  ND 22  

106-93-4 1,2-Dibromoethane ND 190  ND 25  

123-86-4 n-Butyl Acetate ND 190  ND 40  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204276

Client Sample ID: LH18/24-Air-5014-Stripper-Dup CAS Sample ID: P1204276-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0035 Liter(s)

Test Notes:    

Container ID: SC00653   

Initial Pressure (psig): -0.82 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.32

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 190  ND 40  

127-18-4 Tetrachloroethene ND 190  ND 28  

108-90-7 Chlorobenzene ND 190  ND 41  

100-41-4 Ethylbenzene ND 190  ND 43  

179601-23-1 m,p-Xylenes ND 380  ND 87  

75-25-2 Bromoform ND 190  ND 18  

100-42-5 Styrene ND 190  ND 44  

95-47-6 o-Xylene ND 190  ND 43  

111-84-2 n-Nonane ND 190  ND 36  

79-34-5 1,1,2,2-Tetrachloroethane ND 190  ND 27  

98-82-8 Cumene ND 190  ND 38  

80-56-8 alpha-Pinene ND 190  ND 34  

103-65-1 n-Propylbenzene ND 190  ND 38  

622-96-8 4-Ethyltoluene ND 190  ND 38  

108-67-8 1,3,5-Trimethylbenzene ND 190  ND 38  

95-63-6 1,2,4-Trimethylbenzene ND 190  ND 38  

100-44-7 Benzyl Chloride ND 190  ND 36  

541-73-1 1,3-Dichlorobenzene ND 190  ND 31  

106-46-7 1,4-Dichlorobenzene ND 190  ND 31  

95-50-1 1,2-Dichlorobenzene ND 190  ND 31  

5989-27-5 d-Limonene ND 190  ND 34  

96-12-8 1,2-Dibromo-3-chloropropane ND 190  ND 20  

120-82-1 1,2,4-Trichlorobenzene ND 190  ND 25  

91-20-3 Naphthalene ND 190  ND 36  

87-68-3 Hexachlorobutadiene ND 190  ND 18  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-GWTP CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-003

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01863   

Initial Pressure (psig): -2.06 Final Pressure (psig): 3.66

Canister Dilution Factor: 1.45

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 0.88  0.73  0.51  0.42  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.3  0.73  0.47  0.15  

74-87-3 Chloromethane 0.80  0.73  0.39  0.35  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.73  ND 0.10

 

75-01-4 Vinyl Chloride ND 0.73  ND 0.28  

106-99-0 1,3-Butadiene ND 0.73  ND 0.33  

74-83-9 Bromomethane ND 0.73  ND 0.19  

75-00-3 Chloroethane ND 0.73  ND 0.27  

64-17-5 Ethanol 48  7.3  25  3.8  

75-05-8 Acetonitrile ND 0.73  ND 0.43  

107-02-8 Acrolein ND 2.9  ND 1.3  

67-64-1 Acetone 11  7.3  4.6  3.1  

75-69-4 Trichlorofluoromethane 1.1  0.73  0.20  0.13  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 7.3  ND 3.0  

107-13-1 Acrylonitrile ND 0.73  ND 0.33  

75-35-4 1,1-Dichloroethene ND 0.73  ND 0.18  

75-09-2 Methylene Chloride ND 0.73  ND 0.21  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.73  ND 0.23  

76-13-1 Trichlorotrifluoroethane 19  0.73  2.5  0.095  

75-15-0 Carbon Disulfide ND 7.3  ND 2.3  

156-60-5 trans-1,2-Dichloroethene ND 0.73  ND 0.18  

75-34-3 1,1-Dichloroethane ND 0.73  ND 0.18  

1634-04-4 Methyl tert-Butyl Ether ND 0.73  ND 0.20  

108-05-4 Vinyl Acetate ND 7.3  ND 2.1  

78-93-3 2-Butanone (MEK) ND 7.3  ND 2.5  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-GWTP CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-003

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01863   

Initial Pressure (psig): -2.06 Final Pressure (psig): 3.66

Canister Dilution Factor: 1.45

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 5.7  0.73  1.4  0.18  

141-78-6 Ethyl Acetate 1.7  1.5  0.47  0.40  

110-54-3 n-Hexane 1.6  0.73  0.44  0.21  

67-66-3 Chloroform ND 0.73  ND 0.15  

109-99-9 Tetrahydrofuran (THF) ND 0.73  ND 0.25  

107-06-2 1,2-Dichloroethane ND 0.73  ND 0.18  

71-55-6 1,1,1-Trichloroethane ND 0.73  ND 0.13  

71-43-2 Benzene 1.1  0.73  0.35  0.23  

56-23-5 Carbon Tetrachloride ND 0.73  ND 0.12  

110-82-7 Cyclohexane ND 1.5  ND 0.42  

78-87-5 1,2-Dichloropropane ND 0.73  ND 0.16  

75-27-4 Bromodichloromethane ND 0.73  ND 0.11  

79-01-6 Trichloroethene 14  0.73  2.7  0.13  

123-91-1 1,4-Dioxane ND 0.73  ND 0.20  

80-62-6 Methyl Methacrylate ND 1.5  ND 0.35  

142-82-5 n-Heptane 0.83  0.73  0.20  0.18  

10061-01-5 cis-1,3-Dichloropropene ND 0.73  ND 0.16  

108-10-1 4-Methyl-2-pentanone ND 0.73  ND 0.18  

10061-02-6 trans-1,3-Dichloropropene ND 0.73  ND 0.16  

79-00-5 1,1,2-Trichloroethane ND 0.73  ND 0.13  

108-88-3 Toluene 2.3  0.73  0.61  0.19  

591-78-6 2-Hexanone ND 0.73  ND 0.18  

124-48-1 Dibromochloromethane ND 0.73  ND 0.085  

106-93-4 1,2-Dibromoethane ND 0.73  ND 0.094  

123-86-4 n-Butyl Acetate ND 0.73  ND 0.15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204276

Client Sample ID: LH18/24-Air-5014-GWTP CAS Sample ID: P1204276-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/15/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01863   

Initial Pressure (psig): -2.06 Final Pressure (psig): 3.66

Canister Dilution Factor: 1.45

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.73  ND 0.16  

127-18-4 Tetrachloroethene ND 0.73  ND 0.11  

108-90-7 Chlorobenzene ND 0.73  ND 0.16  

100-41-4 Ethylbenzene 27  0.73  6.3  0.17  

179601-23-1 m,p-Xylenes 100  1.5  24  0.33  

75-25-2 Bromoform ND 0.73  ND 0.070  

100-42-5 Styrene 0.89  0.73  0.21  0.17  

95-47-6 o-Xylene 33  0.73  7.6  0.17  

111-84-2 n-Nonane 0.90  0.73  0.17  0.14  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.73  ND 0.11  

98-82-8 Cumene ND 0.73  ND 0.15  

80-56-8 alpha-Pinene 3.7  0.73  0.67  0.13  

103-65-1 n-Propylbenzene ND 0.73  ND 0.15  

622-96-8 4-Ethyltoluene ND 0.73  ND 0.15  

108-67-8 1,3,5-Trimethylbenzene ND 0.73  ND 0.15  

95-63-6 1,2,4-Trimethylbenzene ND 0.73  ND 0.15  

100-44-7 Benzyl Chloride ND 0.73  ND 0.14  

541-73-1 1,3-Dichlorobenzene ND 0.73  ND 0.12  

106-46-7 1,4-Dichlorobenzene ND 0.73  ND 0.12  

95-50-1 1,2-Dichlorobenzene ND 0.73  ND 0.12  

5989-27-5 d-Limonene 1.3  0.73  0.23  0.13  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.73  ND 0.075  

120-82-1 1,2,4-Trichlorobenzene ND 0.73  ND 0.098  

91-20-3 Naphthalene ND 0.73  ND 0.14  

87-68-3 Hexachlorobutadiene ND 0.73  ND 0.068  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Downwind CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-004

Test Code: EPA TO-15 Date Collected: 10/16/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 Liter(s)

Test Notes:    

Container ID: AC00656   

Initial Pressure (psig): 0.49 Final Pressure (psig): 3.79

Canister Dilution Factor: 1.22

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 6.1  ND 3.5  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 6.1  ND 1.2  

74-87-3 Chloromethane ND 6.1  ND 3.0  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 6.1  ND 0.87

 

75-01-4 Vinyl Chloride ND 6.1  ND 2.4  

106-99-0 1,3-Butadiene ND 6.1  ND 2.8  

74-83-9 Bromomethane ND 6.1  ND 1.6  

75-00-3 Chloroethane ND 6.1  ND 2.3  

64-17-5 Ethanol 3,700  61  2,000  32  

75-05-8 Acetonitrile ND 6.1  ND 3.6  

107-02-8 Acrolein ND 24  ND 11  

67-64-1 Acetone ND 61  ND 26  

75-69-4 Trichlorofluoromethane ND 6.1  ND 1.1  

67-63-0 2-Propanol (Isopropyl Alcohol) 160  61  65  25  

107-13-1 Acrylonitrile ND 6.1  ND 2.8  

75-35-4 1,1-Dichloroethene ND 6.1  ND 1.5  

75-09-2 Methylene Chloride ND 6.1  ND 1.8  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 6.1  ND 1.9  

76-13-1 Trichlorotrifluoroethane ND 6.1  ND 0.80  

75-15-0 Carbon Disulfide ND 61  ND 20  

156-60-5 trans-1,2-Dichloroethene ND 6.1  ND 1.5  

75-34-3 1,1-Dichloroethane ND 6.1  ND 1.5  

1634-04-4 Methyl tert-Butyl Ether ND 6.1  ND 1.7  

108-05-4 Vinyl Acetate ND 61  ND 17  

78-93-3 2-Butanone (MEK) ND 61  ND 21  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5014-Downwind CAS Project ID: P1204276

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204276-004

Test Code: EPA TO-15 Date Collected: 10/16/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 Liter(s)

Test Notes:    

Container ID: AC00656   

Initial Pressure (psig): 0.49 Final Pressure (psig): 3.79

Canister Dilution Factor: 1.22

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 6.1  ND 1.5  

141-78-6 Ethyl Acetate ND 12  ND 3.4  

110-54-3 n-Hexane ND 6.1  ND 1.7  

67-66-3 Chloroform ND 6.1  ND 1.2  

109-99-9 Tetrahydrofuran (THF) ND 6.1  ND 2.1  

107-06-2 1,2-Dichloroethane ND 6.1  ND 1.5  

71-55-6 1,1,1-Trichloroethane ND 6.1  ND 1.1  

71-43-2 Benzene ND 6.1  ND 1.9  

56-23-5 Carbon Tetrachloride ND 6.1  ND 0.97  

110-82-7 Cyclohexane ND 12  ND 3.5  

78-87-5 1,2-Dichloropropane ND 6.1  ND 1.3  

75-27-4 Bromodichloromethane ND 6.1  ND 0.91  

79-01-6 Trichloroethene ND 6.1  ND 1.1  

123-91-1 1,4-Dioxane ND 6.1  ND 1.7  

80-62-6 Methyl Methacrylate ND 12  ND 3.0  

142-82-5 n-Heptane ND 6.1  ND 1.5  

10061-01-5 cis-1,3-Dichloropropene ND 6.1  ND 1.3  

108-10-1 4-Methyl-2-pentanone ND 6.1  ND 1.5  

10061-02-6 trans-1,3-Dichloropropene ND 6.1  ND 1.3  

79-00-5 1,1,2-Trichloroethane ND 6.1  ND 1.1  

108-88-3 Toluene ND 6.1  ND 1.6  

591-78-6 2-Hexanone ND 6.1  ND 1.5  

124-48-1 Dibromochloromethane ND 6.1  ND 0.72  

106-93-4 1,2-Dibromoethane ND 6.1  ND 0.79  

123-86-4 n-Butyl Acetate ND 6.1  ND 1.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204276

Client Sample ID: LH18/24-Air-5014-Downwind CAS Sample ID: P1204276-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/16/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/17/12

Analyst: Simon Cao Date Analyzed: 10/22/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 Liter(s)

Test Notes:    

Container ID: AC00656   

Initial Pressure (psig): 0.49 Final Pressure (psig): 3.79

Canister Dilution Factor: 1.22

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 6.1  ND 1.3  

127-18-4 Tetrachloroethene ND 6.1  ND 0.90  

108-90-7 Chlorobenzene ND 6.1  ND 1.3  

100-41-4 Ethylbenzene 36  6.1  8.4  1.4  

179601-23-1 m,p-Xylenes 160  12  37  2.8  

75-25-2 Bromoform ND 6.1  ND 0.59  

100-42-5 Styrene ND 6.1  ND 1.4  

95-47-6 o-Xylene 62  6.1  14  1.4  

111-84-2 n-Nonane ND 6.1  ND 1.2  

79-34-5 1,1,2,2-Tetrachloroethane ND 6.1  ND 0.89  

98-82-8 Cumene ND 6.1  ND 1.2  

80-56-8 alpha-Pinene 22  6.1  4.0  1.1  

103-65-1 n-Propylbenzene ND 6.1  ND 1.2  

622-96-8 4-Ethyltoluene ND 6.1  ND 1.2  

108-67-8 1,3,5-Trimethylbenzene ND 6.1  ND 1.2  

95-63-6 1,2,4-Trimethylbenzene ND 6.1  ND 1.2  

100-44-7 Benzyl Chloride ND 6.1  ND 1.2  

541-73-1 1,3-Dichlorobenzene ND 6.1  ND 1.0  

106-46-7 1,4-Dichlorobenzene ND 6.1  ND 1.0  

95-50-1 1,2-Dichlorobenzene ND 6.1  ND 1.0  

5989-27-5 d-Limonene 21  6.1  3.7  1.1  

96-12-8 1,2-Dibromo-3-chloropropane ND 6.1  ND 0.63  

120-82-1 1,2,4-Trichlorobenzene ND 6.1  ND 0.82  

91-20-3 Naphthalene ND 6.1  ND 1.2  

87-68-3 Hexachlorobutadiene ND 6.1  ND 0.57  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – October 15, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

10/15/2012 8:00 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear 60 degrees

10/15/2012 8:00 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 60 degrees

10/15/2012 13:55 Stripper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 26.3 ppm   Steady State 20.0 ppm Clear 80 degrees

10/15/2012 13:50 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear 80 degrees

10/15/2012 14:10 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 80 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – October 22, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on October 22, 2012 for 9.00 hours. The previous operation of 

GWTP occurred on October 18, 2012 (Thursday).  

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

groundwater extraction will continue to occur continuously.  

 100,883 gallons of water were processed from TK-140 (influent tank) and a total of 67,543 

gallons were returned to the Burning Grounds No. 3 through the irrigation system.  

 The metals precipitation and air stripping treatment flow rate averaged approximately 187 

gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The blower flow 

rate was 3,850 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was treated in the fluidized bed reactor (FBR) for perchlorate. The 

treated groundwater through the FBR was then returned to the Burning Grounds No. 3 via the 

sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was clear, the temperature was 69oF, and the wind was southerly.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.1 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 1:55 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 19.5 ppmv and then began to decline to a steady state 

concentration of 13.0 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 
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 At 1: 50 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:10 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.1 ppmv and the PID downwind registered 0.0 ppmv. The 

weather was clear and the temperature was 82oF. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 0.622 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds. 

The average measured emission rate from the air stripper stack since September 6, 2012 is 

estimated at 0.89 lb/hr. 

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.69 U PASS 0.81 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.69 U PASS 0.81 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.69 U PASS 0.81 U PASS

Acetone 67-64-1 5900 NA 12 PASS 35 PASS

Benzene 71-43-2 170 575 1.1 PASS 0.91 PASS

Carbon disulfide 75-15-0 30 NA 6.9 U PASS 8.1 U Pass

Chloroform 67-66-3 100 98 0.69 U PASS 0.81 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 14 PASS 0.81 U PASS

Methylene chloride 75-09-2 3600 12158 0.95 PASS 0.81 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.69 U PASS 0.81 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.69 U PASS 0.81 U PASS

Trichloroethene 79-01-6 540 537 40 PASS 0.81 U PASS

Vinyl chloride 75-01-4 20000 66460 0.69 U PASS 0.81 U PASS

n-Hexane 110-54-3 5300 6336 1.3 PASS 2.3 PASS

Styrene 100-42-5 110 21725 0.69 U PASS 2.3 PASS

Toluene 108-88-3 640 15074 2.1 PASS 3 PASS

Ethylbenzene 100-41-4 740 86844 2.1 PASS 6.4 PASS

m,p-Xylenes 179601-23-1 180 7382 10 PASS 29 PASS

o-Xylene 95-47-6 1600 7382 4.2 PASS 12 PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.69 U PASS 0.81 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 1.2 NA 33 NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.2 PASS 2.3 PASS

Ethanol 64-17-5 18800 NA 86 PASS 15000 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.1 PASS 1.7 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 61 PASS 3.7 PASS

alpha-Pinene 80-56-8 60 3499 2.2 PASS 7.9 PASS

d-Limonene 5989-27-5 1100 NA 1 PASS 5.9 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 22, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 22, 2012 at 6:15 AM and ending on October 23, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 22, 2012 between 6:15 AM and 2:15 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 140 2.01E-03 8.82E-03 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 140 2.01E-03 8.82E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 135 U 9.71E-04 U 4.25E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 9950 1.43E-01 6.27E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 245 3.52E-03 1.54E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 135 U 9.71E-04 U 4.25E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 18500 2.66E-01 1.17E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 135 U 9.71E-04 U 4.25E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 135 U 9.71E-04 U 4.25E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 275 U 1.98E-03 U 8.66E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 135 U 9.71E-04 U 4.25E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 135 U 9.71E-04 U 4.25E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 135 U 9.71E-04 U 4.25E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 135 U 9.71E-04 U 4.25E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1350 U 9.71E-03 U 4.25E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 135 U 9.71E-04 U 4.25E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 11000 1.58E-01 6.93E-01 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 135 U 9.71E-04 U 4.25E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 135 U 9.71E-04 U 4.25E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.622 U

(1) Sample collected on October 22, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,850 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3850 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 22, 2012
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Air Analytical Results – 

October 22, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Stripper CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-001

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00121   

Initial Pressure (psig): -1.03 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.34

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 130  ND 78  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 130  ND 27  

74-87-3 Chloromethane ND 130  ND 65  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 130  ND 19

 

75-01-4 Vinyl Chloride ND 130  ND 52  

106-99-0 1,3-Butadiene ND 130  ND 61  

74-83-9 Bromomethane ND 130  ND 35  

75-00-3 Chloroethane ND 130  ND 51  

64-17-5 Ethanol ND 1,300  ND 710  

75-05-8 Acetonitrile ND 130  ND 80  

107-02-8 Acrolein ND 540  ND 230  

67-64-1 Acetone ND 1,300  ND 560  

75-69-4 Trichlorofluoromethane ND 130  ND 24  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,300  ND 550  

107-13-1 Acrylonitrile ND 130  ND 62  

75-35-4 1,1-Dichloroethene 140  130  36  34  

75-09-2 Methylene Chloride 250  130  72  39  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 130  ND 43  

76-13-1 Trichlorotrifluoroethane 11,000  130  1,400  17  

75-15-0 Carbon Disulfide ND 1,300  ND 430  

156-60-5 trans-1,2-Dichloroethene ND 130  ND 34  

75-34-3 1,1-Dichloroethane ND 130  ND 33  

1634-04-4 Methyl tert-Butyl Ether ND 130  ND 37  

108-05-4 Vinyl Acetate ND 1,300  ND 380  

78-93-3 2-Butanone (MEK) ND 1,300  ND 450  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Stripper CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-001

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00121   

Initial Pressure (psig): -1.03 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.34

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 9,900  130  2,500  34  

141-78-6 Ethyl Acetate ND 270  ND 74  

110-54-3 n-Hexane ND 130  ND 38  

67-66-3 Chloroform ND 130  ND 27  

109-99-9 Tetrahydrofuran (THF) ND 130  ND 45  

107-06-2 1,2-Dichloroethane 140  130  34  33  

71-55-6 1,1,1-Trichloroethane ND 130  ND 25  

71-43-2 Benzene ND 130  ND 42  

56-23-5 Carbon Tetrachloride ND 130  ND 21  

110-82-7 Cyclohexane ND 270  ND 78  

78-87-5 1,2-Dichloropropane ND 130  ND 29  

75-27-4 Bromodichloromethane ND 130  ND 20  

79-01-6 Trichloroethene 18,000  130  3,400  25  

123-91-1 1,4-Dioxane ND 130  ND 37  

80-62-6 Methyl Methacrylate ND 270  ND 65  

142-82-5 n-Heptane ND 130  ND 33  

10061-01-5 cis-1,3-Dichloropropene ND 130  ND 30  

108-10-1 4-Methyl-2-pentanone ND 130  ND 33  

10061-02-6 trans-1,3-Dichloropropene ND 130  ND 30  

79-00-5 1,1,2-Trichloroethane ND 130  ND 25  

108-88-3 Toluene ND 130  ND 36  

591-78-6 2-Hexanone ND 130  ND 33  

124-48-1 Dibromochloromethane ND 130  ND 16  

106-93-4 1,2-Dibromoethane ND 130  ND 17  

123-86-4 n-Butyl Acetate ND 130  ND 28  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204376

Client Sample ID: LH18/24-Air-5017-Stripper CAS Sample ID: P1204376-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00121   

Initial Pressure (psig): -1.03 Final Pressure (psig): 3.58

Canister Dilution Factor: 1.34

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 130  ND 29  

127-18-4 Tetrachloroethene ND 130  ND 20  

108-90-7 Chlorobenzene ND 130  ND 29  

100-41-4 Ethylbenzene ND 130  ND 31  

179601-23-1 m,p-Xylenes ND 270  ND 62  

75-25-2 Bromoform ND 130  ND 13  

100-42-5 Styrene ND 130  ND 31  

95-47-6 o-Xylene ND 130  ND 31  

111-84-2 n-Nonane ND 130  ND 26  

79-34-5 1,1,2,2-Tetrachloroethane ND 130  ND 20  

98-82-8 Cumene ND 130  ND 27  

80-56-8 alpha-Pinene ND 130  ND 24  

103-65-1 n-Propylbenzene ND 130  ND 27  

622-96-8 4-Ethyltoluene ND 130  ND 27  

108-67-8 1,3,5-Trimethylbenzene ND 130  ND 27  

95-63-6 1,2,4-Trimethylbenzene ND 130  ND 27  

100-44-7 Benzyl Chloride ND 130  ND 26  

541-73-1 1,3-Dichlorobenzene ND 130  ND 22  

106-46-7 1,4-Dichlorobenzene ND 130  ND 22  

95-50-1 1,2-Dichlorobenzene ND 130  ND 22  

5989-27-5 d-Limonene ND 130  ND 24  

96-12-8 1,2-Dibromo-3-chloropropane ND 130  ND 14  

120-82-1 1,2,4-Trichlorobenzene ND 130  ND 18  

91-20-3 Naphthalene ND 130  ND 26  

87-68-3 Hexachlorobutadiene ND 130  ND 13  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Stripper-Dup CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-002

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00519   

Initial Pressure (psig): -1.48 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.38

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 140  ND 80  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 140  ND 28  

74-87-3 Chloromethane ND 140  ND 67  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 140  ND 20

 

75-01-4 Vinyl Chloride ND 140  ND 54  

106-99-0 1,3-Butadiene ND 140  ND 62  

74-83-9 Bromomethane ND 140  ND 36  

75-00-3 Chloroethane ND 140  ND 52  

64-17-5 Ethanol ND 1,400  ND 730  

75-05-8 Acetonitrile ND 140  ND 82  

107-02-8 Acrolein ND 550  ND 240  

67-64-1 Acetone ND 1,400  ND 580  

75-69-4 Trichlorofluoromethane ND 140  ND 25  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,400  ND 560  

107-13-1 Acrylonitrile ND 140  ND 64  

75-35-4 1,1-Dichloroethene 140  140  35  35  

75-09-2 Methylene Chloride 240  140  70  40  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 140  ND 44  

76-13-1 Trichlorotrifluoroethane 11,000  140  1,400  18  

75-15-0 Carbon Disulfide ND 1,400  ND 440  

156-60-5 trans-1,2-Dichloroethene ND 140  ND 35  

75-34-3 1,1-Dichloroethane ND 140  ND 34  

1634-04-4 Methyl tert-Butyl Ether ND 140  ND 38  

108-05-4 Vinyl Acetate ND 1,400  ND 390  

78-93-3 2-Butanone (MEK) ND 1,400  ND 470  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Stripper-Dup CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-002

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00519   

Initial Pressure (psig): -1.48 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.38

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 10,000  140  2,500  35  

141-78-6 Ethyl Acetate ND 280  ND 77  

110-54-3 n-Hexane ND 140  ND 39  

67-66-3 Chloroform ND 140  ND 28  

109-99-9 Tetrahydrofuran (THF) ND 140  ND 47  

107-06-2 1,2-Dichloroethane ND 140  ND 34  

71-55-6 1,1,1-Trichloroethane ND 140  ND 25  

71-43-2 Benzene ND 140  ND 43  

56-23-5 Carbon Tetrachloride ND 140  ND 22  

110-82-7 Cyclohexane ND 280  ND 80  

78-87-5 1,2-Dichloropropane ND 140  ND 30  

75-27-4 Bromodichloromethane ND 140  ND 21  

79-01-6 Trichloroethene 19,000  140  3,500  26  

123-91-1 1,4-Dioxane ND 140  ND 38  

80-62-6 Methyl Methacrylate ND 280  ND 67  

142-82-5 n-Heptane ND 140  ND 34  

10061-01-5 cis-1,3-Dichloropropene ND 140  ND 30  

108-10-1 4-Methyl-2-pentanone ND 140  ND 34  

10061-02-6 trans-1,3-Dichloropropene ND 140  ND 30  

79-00-5 1,1,2-Trichloroethane ND 140  ND 25  

108-88-3 Toluene ND 140  ND 37  

591-78-6 2-Hexanone ND 140  ND 34  

124-48-1 Dibromochloromethane ND 140  ND 16  

106-93-4 1,2-Dibromoethane ND 140  ND 18  

123-86-4 n-Butyl Acetate ND 140  ND 29  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204376

Client Sample ID: LH18/24-Air-5017-Stripper-Dup CAS Sample ID: P1204376-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0050 Liter(s)

Test Notes:    

Container ID: SC00519   

Initial Pressure (psig): -1.48 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.38

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 140  ND 30  

127-18-4 Tetrachloroethene ND 140  ND 20  

108-90-7 Chlorobenzene ND 140  ND 30  

100-41-4 Ethylbenzene ND 140  ND 32  

179601-23-1 m,p-Xylenes ND 280  ND 64  

75-25-2 Bromoform ND 140  ND 13  

100-42-5 Styrene ND 140  ND 32  

95-47-6 o-Xylene ND 140  ND 32  

111-84-2 n-Nonane ND 140  ND 26  

79-34-5 1,1,2,2-Tetrachloroethane ND 140  ND 20  

98-82-8 Cumene ND 140  ND 28  

80-56-8 alpha-Pinene ND 140  ND 25  

103-65-1 n-Propylbenzene ND 140  ND 28  

622-96-8 4-Ethyltoluene ND 140  ND 28  

108-67-8 1,3,5-Trimethylbenzene ND 140  ND 28  

95-63-6 1,2,4-Trimethylbenzene ND 140  ND 28  

100-44-7 Benzyl Chloride ND 140  ND 27  

541-73-1 1,3-Dichlorobenzene ND 140  ND 23  

106-46-7 1,4-Dichlorobenzene ND 140  ND 23  

95-50-1 1,2-Dichlorobenzene ND 140  ND 23  

5989-27-5 d-Limonene ND 140  ND 25  

96-12-8 1,2-Dibromo-3-chloropropane ND 140  ND 14  

120-82-1 1,2,4-Trichlorobenzene ND 140  ND 19  

91-20-3 Naphthalene ND 140  ND 26  

87-68-3 Hexachlorobutadiene ND 140  ND 13  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-GWTP CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-003

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00999   

Initial Pressure (psig): -1.46 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.38

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 1.2  0.69  0.72  0.40  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.2  0.69  0.45  0.14  

74-87-3 Chloromethane ND 0.69  ND 0.33  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.69  ND 0.099

 

75-01-4 Vinyl Chloride ND 0.69  ND 0.27  

106-99-0 1,3-Butadiene ND 0.69  ND 0.31  

74-83-9 Bromomethane ND 0.69  ND 0.18  

75-00-3 Chloroethane ND 0.69  ND 0.26  

64-17-5 Ethanol 86  6.9  46  3.7  

75-05-8 Acetonitrile ND 0.69  ND 0.41  

107-02-8 Acrolein ND 2.8  ND 1.2  

67-64-1 Acetone 12  6.9  5.0  2.9  

75-69-4 Trichlorofluoromethane 1.1  0.69  0.19  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.9  ND 2.8  

107-13-1 Acrylonitrile ND 0.69  ND 0.32  

75-35-4 1,1-Dichloroethene ND 0.69  ND 0.17  

75-09-2 Methylene Chloride 0.95  0.69  0.27  0.20  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.69  ND 0.22  

76-13-1 Trichlorotrifluoroethane 61  0.69  8.0  0.090  

75-15-0 Carbon Disulfide ND 6.9  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.69  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.69  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.69  ND 0.19  

108-05-4 Vinyl Acetate ND 6.9  ND 2.0  

78-93-3 2-Butanone (MEK) ND 6.9  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-GWTP CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-003

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00999   

Initial Pressure (psig): -1.46 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.38

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 14  0.69  3.4  0.17  

141-78-6 Ethyl Acetate ND 1.4  ND 0.38  

110-54-3 n-Hexane 1.3  0.69  0.37  0.20  

67-66-3 Chloroform ND 0.69  ND 0.14  

109-99-9 Tetrahydrofuran (THF) ND 0.69  ND 0.23  

107-06-2 1,2-Dichloroethane ND 0.69  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.69  ND 0.13  

71-43-2 Benzene 1.1  0.69  0.35  0.22  

56-23-5 Carbon Tetrachloride ND 0.69  ND 0.11  

110-82-7 Cyclohexane ND 1.4  ND 0.40  

78-87-5 1,2-Dichloropropane ND 0.69  ND 0.15  

75-27-4 Bromodichloromethane ND 0.69  ND 0.10  

79-01-6 Trichloroethene 40  0.69  7.4  0.13  

123-91-1 1,4-Dioxane ND 0.69  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.4  ND 0.34  

142-82-5 n-Heptane 0.86  0.69  0.21  0.17  

10061-01-5 cis-1,3-Dichloropropene ND 0.69  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.69  ND 0.17  

10061-02-6 trans-1,3-Dichloropropene ND 0.69  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.69  ND 0.13  

108-88-3 Toluene 2.1  0.69  0.56  0.18  

591-78-6 2-Hexanone ND 0.69  ND 0.17  

124-48-1 Dibromochloromethane ND 0.69  ND 0.081  

106-93-4 1,2-Dibromoethane ND 0.69  ND 0.090  

123-86-4 n-Butyl Acetate ND 0.69  ND 0.15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204376

Client Sample ID: LH18/24-Air-5017-GWTP CAS Sample ID: P1204376-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/22/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00999   

Initial Pressure (psig): -1.46 Final Pressure (psig): 3.62

Canister Dilution Factor: 1.38

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.69  ND 0.15  

127-18-4 Tetrachloroethene ND 0.69  ND 0.10  

108-90-7 Chlorobenzene ND 0.69  ND 0.15  

100-41-4 Ethylbenzene 2.1  0.69  0.49  0.16  

179601-23-1 m,p-Xylenes 10  1.4  2.3  0.32  

75-25-2 Bromoform ND 0.69  ND 0.067  

100-42-5 Styrene ND 0.69  ND 0.16  

95-47-6 o-Xylene 4.2  0.69  0.97  0.16  

111-84-2 n-Nonane 1.0  0.69  0.19  0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.69  ND 0.10  

98-82-8 Cumene ND 0.69  ND 0.14  

80-56-8 alpha-Pinene 2.2  0.69  0.39  0.12  

103-65-1 n-Propylbenzene ND 0.69  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.69  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.69  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene 0.85  0.69  0.17  0.14  

100-44-7 Benzyl Chloride ND 0.69  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.69  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.69  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.69  ND 0.11  

5989-27-5 d-Limonene 1.0  0.69  0.18  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.69  ND 0.071  

120-82-1 1,2,4-Trichlorobenzene ND 0.69  ND 0.093  

91-20-3 Naphthalene ND 0.69  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.69  ND 0.065  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Downwind CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-004

Test Code: EPA TO-15 Date Collected: 10/23/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25 - 10/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.050 Liter(s)

Container ID: AC01210   

Initial Pressure (psig): -3.38 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.61

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 33  0.81  19  0.47  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.3  0.81  0.46  0.16  

74-87-3 Chloromethane ND 0.81  ND 0.39  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.81  ND 0.12

 

75-01-4 Vinyl Chloride ND 0.81  ND 0.32  

106-99-0 1,3-Butadiene ND 0.81  ND 0.36  

74-83-9 Bromomethane ND 0.81  ND 0.21  

75-00-3 Chloroethane ND 0.81  ND 0.31  

64-17-5 Ethanol 15,000  160  7,800  85  D

75-05-8 Acetonitrile ND 0.81  ND 0.48  

107-02-8 Acrolein ND 3.2  ND 1.4  

67-64-1 Acetone 35  8.1  15  3.4  

75-69-4 Trichlorofluoromethane 1.7  0.81  0.30  0.14  

67-63-0 2-Propanol (Isopropyl Alcohol) 130  8.1  55  3.3  

107-13-1 Acrylonitrile ND 0.81  ND 0.37  

75-35-4 1,1-Dichloroethene ND 0.81  ND 0.20  

75-09-2 Methylene Chloride ND 0.81  ND 0.23  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.81  ND 0.26  

76-13-1 Trichlorotrifluoroethane 3.7  0.81  0.48  0.11  

75-15-0 Carbon Disulfide ND 8.1  ND 2.6  

156-60-5 trans-1,2-Dichloroethene ND 0.81  ND 0.20  

75-34-3 1,1-Dichloroethane ND 0.81  ND 0.20  

1634-04-4 Methyl tert-Butyl Ether ND 0.81  ND 0.22  

108-05-4 Vinyl Acetate ND 8.1  ND 2.3  

78-93-3 2-Butanone (MEK) ND 8.1  ND 2.7  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5017-Downwind CAS Project ID: P1204376

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204376-004

Test Code: EPA TO-15 Date Collected: 10/23/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25 - 10/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.050 Liter(s)

Container ID: AC01210   

Initial Pressure (psig): -3.38 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.61

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.81  ND 0.20  

141-78-6 Ethyl Acetate 11  1.6  3.1  0.45  

110-54-3 n-Hexane 2.3  0.81  0.66  0.23  

67-66-3 Chloroform ND 0.81  ND 0.16  

109-99-9 Tetrahydrofuran (THF) 1.4  0.81  0.48  0.27  

107-06-2 1,2-Dichloroethane ND 0.81  ND 0.20  

71-55-6 1,1,1-Trichloroethane ND 0.81  ND 0.15  

71-43-2 Benzene 0.91  0.81  0.29  0.25  

56-23-5 Carbon Tetrachloride ND 0.81  ND 0.13  

110-82-7 Cyclohexane ND 1.6  ND 0.47  

78-87-5 1,2-Dichloropropane ND 0.81  ND 0.17  

75-27-4 Bromodichloromethane ND 0.81  ND 0.12  

79-01-6 Trichloroethene ND 0.81  ND 0.15  

123-91-1 1,4-Dioxane ND 0.81  ND 0.22  

80-62-6 Methyl Methacrylate ND 1.6  ND 0.39  

142-82-5 n-Heptane ND 0.81  ND 0.20  

10061-01-5 cis-1,3-Dichloropropene ND 0.81  ND 0.18  

108-10-1 4-Methyl-2-pentanone ND 0.81  ND 0.20  

10061-02-6 trans-1,3-Dichloropropene ND 0.81  ND 0.18  

79-00-5 1,1,2-Trichloroethane ND 0.81  ND 0.15  

108-88-3 Toluene 3.0  0.81  0.80  0.21  

591-78-6 2-Hexanone ND 0.81  ND 0.20  

124-48-1 Dibromochloromethane ND 0.81  ND 0.095  

106-93-4 1,2-Dibromoethane ND 0.81  ND 0.10  

123-86-4 n-Butyl Acetate 1.3  0.81  0.28  0.17  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12100929 ALS Report - Sample (4) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:

00117135



COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204376

Client Sample ID: LH18/24-Air-5017-Downwind CAS Sample ID: P1204376-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/23/12

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 10/24/12

Analyst: Chris Cornett Date Analyzed: 10/25 - 10/26/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  0.050 Liter(s)

Container ID: AC01210   

Initial Pressure (psig): -3.38 Final Pressure (psig): 3.56

Canister Dilution Factor: 1.61

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.81  ND 0.17  

127-18-4 Tetrachloroethene ND 0.81  ND 0.12  

108-90-7 Chlorobenzene ND 0.81  ND 0.17  

100-41-4 Ethylbenzene 6.4  0.81  1.5  0.19  

179601-23-1 m,p-Xylenes 29  1.6  6.7  0.37  

75-25-2 Bromoform ND 0.81  ND 0.078  

100-42-5 Styrene 2.3  0.81  0.54  0.19  

95-47-6 o-Xylene 12  0.81  2.7  0.19  

111-84-2 n-Nonane 3.6  0.81  0.69  0.15  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.81  ND 0.12  

98-82-8 Cumene ND 0.81  ND 0.16  

80-56-8 alpha-Pinene 7.9  0.81  1.4  0.14  

103-65-1 n-Propylbenzene ND 0.81  ND 0.16  

622-96-8 4-Ethyltoluene ND 0.81  ND 0.16  

108-67-8 1,3,5-Trimethylbenzene ND 0.81  ND 0.16  

95-63-6 1,2,4-Trimethylbenzene 1.7  0.81  0.34  0.16  

100-44-7 Benzyl Chloride ND 0.81  ND 0.16  

541-73-1 1,3-Dichlorobenzene ND 0.81  ND 0.13  

106-46-7 1,4-Dichlorobenzene ND 0.81  ND 0.13  

95-50-1 1,2-Dichlorobenzene ND 0.81  ND 0.13  

5989-27-5 d-Limonene 5.9  0.81  1.1  0.14  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.81  ND 0.083  

120-82-1 1,2,4-Trichlorobenzene ND 0.81  ND 0.11  

91-20-3 Naphthalene ND 0.81  ND 0.15  

87-68-3 Hexachlorobutadiene ND 0.81  ND 0.075  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – October 22, 2012 
 

 

 

00117137



Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

10/22/2012 8:00 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear 69 degrees

10/22/2012 8:05 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 69 degrees

10/22/2012 13:55 Stripper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 19.5 ppm   Steady State 13.0 ppm Clear 82 degrees

10/22/2012 13:50 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Clear 82 degrees

10/22/2012 14:10 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 82 degrees

00117138
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – October 29, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on October 29, 2012 for 10.5 hours. The previous operation of 

GWTP occurred on October 22, 2012 (Monday).  No operation occurred on Thursday (October 

25, 2012) because of insufficient volume of water in TK-140. 

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

groundwater extraction will continue to occur continuously.  

 122,612 gallons of water were processed from TK-140 (influent tank) and a total of 40,333 

gallons were returned to the Burning Grounds No. 3 through the irrigation system.  

 The metals precipitation and air stripping treatment flow rate averaged approximately 195 

gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The average 

blower flow rate was 3,950 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was treated in the fluidized bed reactor (FBR) for perchlorate. The 

treated groundwater through the FBR was then returned to the Burning Grounds No. 3 via the 

sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was clear, the temperature was 40oF, and the wind was northerly.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.0 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 1:55 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 21.1 ppmv and then began to decline to a steady state 

concentration of 12.6 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 

00117140



 At 1: 50 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:10 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.0 ppmv and the PID downwind registered 0.0 ppmv. The 

weather was clear and the temperature was 60oF. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 0.745 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds. 

The average measured emission rate from the air stripper stack since September 6, 2012 is 

estimated at 0.86 lb/hr. 

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Cocnentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.67 U PASS 0.75 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.67 U PASS 0.75 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.67 U PASS 0.75 U PASS

Acetone 67-64-1 5900 NA 6.7 U PASS 7.5 U PASS

Benzene 71-43-2 170 575 1.4 PASS 0.86 PASS

Carbon disulfide 75-15-0 30 NA 6.7 U PASS 7.5 U Pass

Chloroform 67-66-3 100 98 0.67 U PASS 0.75 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 3.8 PASS 0.75 U PASS

Methylene chloride 75-09-2 3600 12158 0.67 U PASS 0.75 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.67 U PASS 0.75 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.67 U PASS 0.75 U PASS

Trichloroethene 79-01-6 540 537 11 PASS 0.75 U PASS

Vinyl chloride 75-01-4 20000 66460 0.67 U PASS 0.75 U PASS

n-Hexane 110-54-3 5300 6336 1.4 PASS 0.87 PASS

Styrene 100-42-5 110 21725 0.67 U PASS 0.75 U PASS

Toluene 108-88-3 640 15074 0.96 PASS 0.75 U PASS

Ethylbenzene 100-41-4 740 86844 0.67 U PASS 0.75 U PASS

m,p-Xylenes 179601-23-1 180 7382 1.9 PASS 1.5 U PASS

o-Xylene 95-47-6 1600 7382 0.83 PASS 0.75 U PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.67 U PASS 0.75 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.86 NA 0.75 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.3 PASS 2.3 PASS

Ethanol 64-17-5 18800 NA 42 PASS 35 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.3 PASS 1.1 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 17 PASS 0.81 PASS

alpha-Pinene 80-56-8 60 3499 13 PASS 16 PASS

d-Limonene 5989-27-5 1100 NA 2.3 PASS 2.5 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - October 29, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on October 29, 2012 at 6:20 AM and ending on October 30, 2012 at 6:15 AM.

(1) Sample collected over an 8-hour period on October 29, 2012 between 6:15 AM and 2:15 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 195 2.88E-03 1.26E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 130 1.92E-03 8.40E-03 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 10500 1.55E-01 6.78E-01 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 130 1.92E-03 8.40E-03 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 21500 3.17E-01 1.39E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 180 U 1.33E-03 U 5.82E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1255 U 9.26E-03 U 4.05E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 15000 2.21E-01 9.69E-01 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 125.5 U 9.26E-04 U 4.05E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 0.745 U

(1) Sample collected on October 29, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,950 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3950 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - October 29, 2012
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Air Analytical Results – 

October 29, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Stripper CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-001

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0070 Liter(s)

Test Notes:  0.0050 Liter(s)

Container ID: SC00069   

Initial Pressure (psig): -0.34 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.27

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 91  ND 53  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 91  ND 18  

74-87-3 Chloromethane ND 91  ND 44  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 91  ND 13

 

75-01-4 Vinyl Chloride ND 91  ND 36  

106-99-0 1,3-Butadiene ND 91  ND 41  

74-83-9 Bromomethane ND 91  ND 23  

75-00-3 Chloroethane ND 91  ND 34  

64-17-5 Ethanol ND 910  ND 480  

75-05-8 Acetonitrile ND 91  ND 54  

107-02-8 Acrolein ND 360  ND 160  

67-64-1 Acetone ND 910  ND 380  

75-69-4 Trichlorofluoromethane ND 91  ND 16  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 910  ND 370  

107-13-1 Acrylonitrile ND 91  ND 42  

75-35-4 1,1-Dichloroethene 200  91  51  23  

75-09-2 Methylene Chloride 130  91  36  26  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 91  ND 29  

76-13-1 Trichlorotrifluoroethane 15,000  91  2,000  12  

75-15-0 Carbon Disulfide ND 910  ND 290  

156-60-5 trans-1,2-Dichloroethene ND 91  ND 23  

75-34-3 1,1-Dichloroethane ND 91  ND 22  

1634-04-4 Methyl tert-Butyl Ether ND 91  ND 25  

108-05-4 Vinyl Acetate ND 910  ND 260  

78-93-3 2-Butanone (MEK) ND 910  ND 310  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12110076 ALS Level 1 Report (2) - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Stripper CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-001

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0070 Liter(s)

Test Notes:  0.0050 Liter(s)

Container ID: SC00069   

Initial Pressure (psig): -0.34 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.27

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 11,000  91  2,700  23  

141-78-6 Ethyl Acetate ND 180  ND 50  

110-54-3 n-Hexane ND 91  ND 26  

67-66-3 Chloroform ND 91  ND 19  

109-99-9 Tetrahydrofuran (THF) ND 91  ND 31  

107-06-2 1,2-Dichloroethane 130  91  33  22  

71-55-6 1,1,1-Trichloroethane ND 91  ND 17  

71-43-2 Benzene ND 91  ND 28  

56-23-5 Carbon Tetrachloride ND 91  ND 14  

110-82-7 Cyclohexane ND 180  ND 53  

78-87-5 1,2-Dichloropropane ND 91  ND 20  

75-27-4 Bromodichloromethane ND 91  ND 14  

79-01-6 Trichloroethene 22,000  130  4,000  24  D

123-91-1 1,4-Dioxane ND 91  ND 25  

80-62-6 Methyl Methacrylate ND 180  ND 44  

142-82-5 n-Heptane ND 91  ND 22  

10061-01-5 cis-1,3-Dichloropropene ND 91  ND 20  

108-10-1 4-Methyl-2-pentanone ND 91  ND 22  

10061-02-6 trans-1,3-Dichloropropene ND 91  ND 20  

79-00-5 1,1,2-Trichloroethane ND 91  ND 17  

108-88-3 Toluene ND 91  ND 24  

591-78-6 2-Hexanone ND 91  ND 22  

124-48-1 Dibromochloromethane ND 91  ND 11  

106-93-4 1,2-Dibromoethane ND 91  ND 12  

123-86-4 n-Butyl Acetate ND 91  ND 19  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

D = The reported result is from a dilution.

 

 

 

 

L12110076 ALS Level 1 Report (2) - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204485

Client Sample ID: LH18/24-Air-5019-Stripper CAS Sample ID: P1204485-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0070 Liter(s)

Test Notes:  0.0050 Liter(s)

Container ID: SC00069   

Initial Pressure (psig): -0.34 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.27

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 91  ND 19  

127-18-4 Tetrachloroethene ND 91  ND 13  

108-90-7 Chlorobenzene ND 91  ND 20  

100-41-4 Ethylbenzene ND 91  ND 21  

179601-23-1 m,p-Xylenes ND 180  ND 42  

75-25-2 Bromoform ND 91  ND 8.8  

100-42-5 Styrene ND 91  ND 21  

95-47-6 o-Xylene ND 91  ND 21  

111-84-2 n-Nonane ND 91  ND 17  

79-34-5 1,1,2,2-Tetrachloroethane ND 91  ND 13  

98-82-8 Cumene ND 91  ND 18  

80-56-8 alpha-Pinene ND 91  ND 16  

103-65-1 n-Propylbenzene ND 91  ND 18  

622-96-8 4-Ethyltoluene ND 91  ND 18  

108-67-8 1,3,5-Trimethylbenzene ND 91  ND 18  

95-63-6 1,2,4-Trimethylbenzene ND 91  ND 18  

100-44-7 Benzyl Chloride ND 91  ND 18  

541-73-1 1,3-Dichlorobenzene ND 91  ND 15  

106-46-7 1,4-Dichlorobenzene ND 91  ND 15  

95-50-1 1,2-Dichlorobenzene ND 91  ND 15  

5989-27-5 d-Limonene ND 91  ND 16  

96-12-8 1,2-Dibromo-3-chloropropane ND 91  ND 9.4  

120-82-1 1,2,4-Trichlorobenzene ND 91  ND 12  

91-20-3 Naphthalene ND 91  ND 17  

87-68-3 Hexachlorobutadiene ND 91  ND 8.5  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12110076 ALS Level 1 Report (2) - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Stripper-Dup CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-002

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00823   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.31

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 160  ND 95  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 160  ND 33  

74-87-3 Chloromethane ND 160  ND 79  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 160  ND 23

 

75-01-4 Vinyl Chloride ND 160  ND 64  

106-99-0 1,3-Butadiene ND 160  ND 74  

74-83-9 Bromomethane ND 160  ND 42  

75-00-3 Chloroethane ND 160  ND 62  

64-17-5 Ethanol ND 1,600  ND 870  

75-05-8 Acetonitrile ND 160  ND 98  

107-02-8 Acrolein ND 660  ND 290  

67-64-1 Acetone ND 1,600  ND 690  

75-69-4 Trichlorofluoromethane ND 160  ND 29  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,600  ND 670  

107-13-1 Acrylonitrile ND 160  ND 75  

75-35-4 1,1-Dichloroethene 190  160  48  41  

75-09-2 Methylene Chloride ND 160  ND 47  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 160  ND 52  

76-13-1 Trichlorotrifluoroethane 15,000  160  1,900  21  

75-15-0 Carbon Disulfide ND 1,600  ND 530  

156-60-5 trans-1,2-Dichloroethene ND 160  ND 41  

75-34-3 1,1-Dichloroethane ND 160  ND 40  

1634-04-4 Methyl tert-Butyl Ether ND 160  ND 45  

108-05-4 Vinyl Acetate ND 1,600  ND 470  

78-93-3 2-Butanone (MEK) ND 1,600  ND 560  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12110076 ALS Level 1 Report (2) - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:

00117148



COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Stripper-Dup CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-002

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00823   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.31

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 10,000  160  2,600  41  

141-78-6 Ethyl Acetate ND 330  ND 91  

110-54-3 n-Hexane ND 160  ND 46  

67-66-3 Chloroform ND 160  ND 34  

109-99-9 Tetrahydrofuran (THF) ND 160  ND 56  

107-06-2 1,2-Dichloroethane ND 160  ND 40  

71-55-6 1,1,1-Trichloroethane ND 160  ND 30  

71-43-2 Benzene ND 160  ND 51  

56-23-5 Carbon Tetrachloride ND 160  ND 26  

110-82-7 Cyclohexane ND 330  ND 95  

78-87-5 1,2-Dichloropropane ND 160  ND 35  

75-27-4 Bromodichloromethane ND 160  ND 24  

79-01-6 Trichloroethene 21,000  160  3,900  30  

123-91-1 1,4-Dioxane ND 160  ND 45  

80-62-6 Methyl Methacrylate ND 330  ND 80  

142-82-5 n-Heptane ND 160  ND 40  

10061-01-5 cis-1,3-Dichloropropene ND 160  ND 36  

108-10-1 4-Methyl-2-pentanone ND 160  ND 40  

10061-02-6 trans-1,3-Dichloropropene ND 160  ND 36  

79-00-5 1,1,2-Trichloroethane ND 160  ND 30  

108-88-3 Toluene ND 160  ND 43  

591-78-6 2-Hexanone ND 160  ND 40  

124-48-1 Dibromochloromethane ND 160  ND 19  

106-93-4 1,2-Dibromoethane ND 160  ND 21  

123-86-4 n-Butyl Acetate ND 160  ND 34  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

L12110076 ALS Level 1 Report (2) - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204485

Client Sample ID: LH18/24-Air-5019-Stripper-Dup CAS Sample ID: P1204485-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00823   

Initial Pressure (psig): -0.85 Final Pressure (psig): 3.50

Canister Dilution Factor: 1.31

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 160  ND 35  

127-18-4 Tetrachloroethene ND 160  ND 24  

108-90-7 Chlorobenzene ND 160  ND 36  

100-41-4 Ethylbenzene ND 160  ND 38  

179601-23-1 m,p-Xylenes ND 330  ND 75  

75-25-2 Bromoform ND 160  ND 16  

100-42-5 Styrene ND 160  ND 38  

95-47-6 o-Xylene ND 160  ND 38  

111-84-2 n-Nonane ND 160  ND 31  

79-34-5 1,1,2,2-Tetrachloroethane ND 160  ND 24  

98-82-8 Cumene ND 160  ND 33  

80-56-8 alpha-Pinene ND 160  ND 29  

103-65-1 n-Propylbenzene ND 160  ND 33  

622-96-8 4-Ethyltoluene ND 160  ND 33  

108-67-8 1,3,5-Trimethylbenzene ND 160  ND 33  

95-63-6 1,2,4-Trimethylbenzene ND 160  ND 33  

100-44-7 Benzyl Chloride ND 160  ND 32  

541-73-1 1,3-Dichlorobenzene ND 160  ND 27  

106-46-7 1,4-Dichlorobenzene ND 160  ND 27  

95-50-1 1,2-Dichlorobenzene ND 160  ND 27  

5989-27-5 d-Limonene ND 160  ND 29  

96-12-8 1,2-Dibromo-3-chloropropane ND 160  ND 17  

120-82-1 1,2,4-Trichlorobenzene ND 160  ND 22  

91-20-3 Naphthalene ND 160  ND 31  

87-68-3 Hexachlorobutadiene ND 160  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-GWTP CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-003

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01940   

Initial Pressure (psig): -0.99 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.34

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene 0.86  0.67  0.50  0.39  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.3  0.67  0.47  0.14  

74-87-3 Chloromethane ND 0.67  ND 0.32  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.67  ND 0.096

 

75-01-4 Vinyl Chloride ND 0.67  ND 0.26  

106-99-0 1,3-Butadiene ND 0.67  ND 0.30  

74-83-9 Bromomethane ND 0.67  ND 0.17  

75-00-3 Chloroethane ND 0.67  ND 0.25  

64-17-5 Ethanol 42  6.7  22  3.6  

75-05-8 Acetonitrile ND 0.67  ND 0.40  

107-02-8 Acrolein ND 2.7  ND 1.2  

67-64-1 Acetone ND 6.7  ND 2.8  

75-69-4 Trichlorofluoromethane 1.3  0.67  0.23  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.7  ND 2.7  

107-13-1 Acrylonitrile ND 0.67  ND 0.31  

75-35-4 1,1-Dichloroethene ND 0.67  ND 0.17  

75-09-2 Methylene Chloride ND 0.67  ND 0.19  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.67  ND 0.21  

76-13-1 Trichlorotrifluoroethane 17  0.67  2.2  0.087  

75-15-0 Carbon Disulfide ND 6.7  ND 2.2  

156-60-5 trans-1,2-Dichloroethene ND 0.67  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.67  ND 0.17  

1634-04-4 Methyl tert-Butyl Ether ND 0.67  ND 0.19  

108-05-4 Vinyl Acetate ND 6.7  ND 1.9  

78-93-3 2-Butanone (MEK) ND 6.7  ND 2.3  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-GWTP CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-003

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01940   

Initial Pressure (psig): -0.99 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.34

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 3.8  0.67  0.95  0.17  

141-78-6 Ethyl Acetate ND 1.3  ND 0.37  

110-54-3 n-Hexane 1.4  0.67  0.39  0.19  

67-66-3 Chloroform ND 0.67  ND 0.14  

109-99-9 Tetrahydrofuran (THF) ND 0.67  ND 0.23  

107-06-2 1,2-Dichloroethane ND 0.67  ND 0.17  

71-55-6 1,1,1-Trichloroethane ND 0.67  ND 0.12  

71-43-2 Benzene 1.4  0.67  0.43  0.21  

56-23-5 Carbon Tetrachloride ND 0.67  ND 0.11  

110-82-7 Cyclohexane ND 1.3  ND 0.39  

78-87-5 1,2-Dichloropropane ND 0.67  ND 0.15  

75-27-4 Bromodichloromethane ND 0.67  ND 0.10  

79-01-6 Trichloroethene 11  0.67  2.0  0.12  

123-91-1 1,4-Dioxane ND 0.67  ND 0.19  

80-62-6 Methyl Methacrylate ND 1.3  ND 0.33  

142-82-5 n-Heptane 0.69  0.67  0.17  0.16  

10061-01-5 cis-1,3-Dichloropropene ND 0.67  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.67  ND 0.16  

10061-02-6 trans-1,3-Dichloropropene ND 0.67  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.67  ND 0.12  

108-88-3 Toluene 0.96  0.67  0.26  0.18  

591-78-6 2-Hexanone ND 0.67  ND 0.16  

124-48-1 Dibromochloromethane ND 0.67  ND 0.079  

106-93-4 1,2-Dibromoethane ND 0.67  ND 0.087  

123-86-4 n-Butyl Acetate ND 0.67  ND 0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204485

Client Sample ID: LH18/24-Air-5019-GWTP CAS Sample ID: P1204485-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/29/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01940   

Initial Pressure (psig): -0.99 Final Pressure (psig): 3.61

Canister Dilution Factor: 1.34

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.67  ND 0.14  

127-18-4 Tetrachloroethene ND 0.67  ND 0.099  

108-90-7 Chlorobenzene ND 0.67  ND 0.15  

100-41-4 Ethylbenzene ND 0.67  ND 0.15  

179601-23-1 m,p-Xylenes 1.9  1.3  0.43  0.31  

75-25-2 Bromoform ND 0.67  ND 0.065  

100-42-5 Styrene ND 0.67  ND 0.16  

95-47-6 o-Xylene 0.83  0.67  0.19  0.15  

111-84-2 n-Nonane ND 0.67  ND 0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.67  ND 0.098  

98-82-8 Cumene ND 0.67  ND 0.14  

80-56-8 alpha-Pinene 13  0.67  2.3  0.12  

103-65-1 n-Propylbenzene ND 0.67  ND 0.14  

622-96-8 4-Ethyltoluene ND 0.67  ND 0.14  

108-67-8 1,3,5-Trimethylbenzene ND 0.67  ND 0.14  

95-63-6 1,2,4-Trimethylbenzene ND 0.67  ND 0.14  

100-44-7 Benzyl Chloride ND 0.67  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.67  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.67  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.67  ND 0.11  

5989-27-5 d-Limonene 2.3  0.67  0.42  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.67  ND 0.069  

120-82-1 1,2,4-Trichlorobenzene ND 0.67  ND 0.090  

91-20-3 Naphthalene ND 0.67  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.67  ND 0.063  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Downwind CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-004

Test Code: EPA TO-15 Date Collected: 10/30/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01945   

Initial Pressure (psig): -2.52 Final Pressure (psig): 3.57

Canister Dilution Factor: 1.50

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.75  ND 0.44  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.3  0.75  0.46  0.15  

74-87-3 Chloromethane ND 0.75  ND 0.36  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.75  ND 0.11

 

75-01-4 Vinyl Chloride ND 0.75  ND 0.29  

106-99-0 1,3-Butadiene ND 0.75  ND 0.34  

74-83-9 Bromomethane ND 0.75  ND 0.19  

75-00-3 Chloroethane ND 0.75  ND 0.28  

64-17-5 Ethanol 35  7.5  19  4.0  

75-05-8 Acetonitrile ND 0.75  ND 0.45  

107-02-8 Acrolein ND 3.0  ND 1.3  

67-64-1 Acetone ND 7.5  ND 3.2  

75-69-4 Trichlorofluoromethane 1.1  0.75  0.20  0.13  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 7.5  ND 3.1  

107-13-1 Acrylonitrile ND 0.75  ND 0.35  

75-35-4 1,1-Dichloroethene ND 0.75  ND 0.19  

75-09-2 Methylene Chloride ND 0.75  ND 0.22  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.75  ND 0.24  

76-13-1 Trichlorotrifluoroethane 0.81  0.75  0.11  0.098  

75-15-0 Carbon Disulfide ND 7.5  ND 2.4  

156-60-5 trans-1,2-Dichloroethene ND 0.75  ND 0.19  

75-34-3 1,1-Dichloroethane ND 0.75  ND 0.19  

1634-04-4 Methyl tert-Butyl Ether ND 0.75  ND 0.21  

108-05-4 Vinyl Acetate ND 7.5  ND 2.1  

78-93-3 2-Butanone (MEK) ND 7.5  ND 2.5  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5019-Downwind CAS Project ID: P1204485

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204485-004

Test Code: EPA TO-15 Date Collected: 10/30/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01945   

Initial Pressure (psig): -2.52 Final Pressure (psig): 3.57

Canister Dilution Factor: 1.50

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.75  ND 0.19  

141-78-6 Ethyl Acetate ND 1.5  ND 0.42  

110-54-3 n-Hexane 0.87  0.75  0.25  0.21  

67-66-3 Chloroform ND 0.75  ND 0.15  

109-99-9 Tetrahydrofuran (THF) ND 0.75  ND 0.25  

107-06-2 1,2-Dichloroethane ND 0.75  ND 0.19  

71-55-6 1,1,1-Trichloroethane ND 0.75  ND 0.14  

71-43-2 Benzene 0.86  0.75  0.27  0.23  

56-23-5 Carbon Tetrachloride ND 0.75  ND 0.12  

110-82-7 Cyclohexane ND 1.5  ND 0.44  

78-87-5 1,2-Dichloropropane ND 0.75  ND 0.16  

75-27-4 Bromodichloromethane ND 0.75  ND 0.11  

79-01-6 Trichloroethene ND 0.75  ND 0.14  

123-91-1 1,4-Dioxane ND 0.75  ND 0.21  

80-62-6 Methyl Methacrylate ND 1.5  ND 0.37  

142-82-5 n-Heptane ND 0.75  ND 0.18  

10061-01-5 cis-1,3-Dichloropropene ND 0.75  ND 0.17  

108-10-1 4-Methyl-2-pentanone ND 0.75  ND 0.18  

10061-02-6 trans-1,3-Dichloropropene ND 0.75  ND 0.17  

79-00-5 1,1,2-Trichloroethane ND 0.75  ND 0.14  

108-88-3 Toluene ND 0.75  ND 0.20  

591-78-6 2-Hexanone ND 0.75  ND 0.18  

124-48-1 Dibromochloromethane ND 0.75  ND 0.088  

106-93-4 1,2-Dibromoethane ND 0.75  ND 0.098  

123-86-4 n-Butyl Acetate ND 0.75  ND 0.16  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204485

Client Sample ID: LH18/24-Air-5019-Downwind CAS Sample ID: P1204485-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 10/30/12

Instrument ID: Tekmar AUTOCAN/HP5973/HP6890/MS3 Date Received: 10/31/12

Analyst: Elsa Moctezuma Date Analyzed: 11/2/12

Sampling Media: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01945   

Initial Pressure (psig): -2.52 Final Pressure (psig): 3.57

Canister Dilution Factor: 1.50

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.75  ND 0.16  

127-18-4 Tetrachloroethene ND 0.75  ND 0.11  

108-90-7 Chlorobenzene ND 0.75  ND 0.16  

100-41-4 Ethylbenzene ND 0.75  ND 0.17  

179601-23-1 m,p-Xylenes ND 1.5  ND 0.35  

75-25-2 Bromoform ND 0.75  ND 0.073  

100-42-5 Styrene ND 0.75  ND 0.18  

95-47-6 o-Xylene ND 0.75  ND 0.17  

111-84-2 n-Nonane ND 0.75  ND 0.14  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.75  ND 0.11  

98-82-8 Cumene ND 0.75  ND 0.15  

80-56-8 alpha-Pinene 16  0.75  2.9  0.13  

103-65-1 n-Propylbenzene ND 0.75  ND 0.15  

622-96-8 4-Ethyltoluene ND 0.75  ND 0.15  

108-67-8 1,3,5-Trimethylbenzene ND 0.75  ND 0.15  

95-63-6 1,2,4-Trimethylbenzene ND 0.75  ND 0.15  

100-44-7 Benzyl Chloride ND 0.75  ND 0.14  

541-73-1 1,3-Dichlorobenzene ND 0.75  ND 0.12  

106-46-7 1,4-Dichlorobenzene ND 0.75  ND 0.12  

95-50-1 1,2-Dichlorobenzene ND 0.75  ND 0.12  

5989-27-5 d-Limonene 2.5  0.75  0.46  0.13  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.75  ND 0.078  

120-82-1 1,2,4-Trichlorobenzene ND 0.75  ND 0.10  

91-20-3 Naphthalene ND 0.75  ND 0.14  

87-68-3 Hexachlorobutadiene ND 0.75  ND 0.070  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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PID Readings and Calibration 

Log – October 29, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

10/29/2012 8:00 Outside GWTP Office 4000 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 40 degrees

10/29/2012 8:05 Downwind 4000 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 40 degrees

10/29/2012 13:55 Stripper 3900 ACFM MiniRAE 3000 Scott Beesinger Max. 21.1 ppm   Steady State 12.6 ppm Clear 60 degrees

10/29/2012 13:50 Outside GWTP Office 3900 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 60 degrees

10/29/2012 14:10 Downwind 3900 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Clear 60 degrees
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Longhorn Army Ammunition Plant (LHAAP) 

Groundwater Treatment Plant 

Operating Air Results – November 5, 2012 

 

The following information provides a discussion of the groundwater treatment plant (GWTP) operating 

conditions, air sampling, air analytical results, and presents a brief discussion of the results. 

Groundwater extraction at LHAAP-18/24 has been operational since September 19, 2012. 

 Operation of GWTP occurred on November 5, 2012 for 10.25 hours. The previous operation of 

GWTP occurred on October 29, 2012 (Monday).  No operation occurred on Thursday (November 

1, 2012) because of insufficient volume of water in TK-140. 

 Operation of the GWTP will continue to occur on Monday and Thursday of every week while 

groundwater extraction will continue to occur continuously.  

 121,807 gallons of water were processed from TK-140 (influent tank) and a total of 42,857 

gallons were returned to the Burning Grounds No. 3 through the irrigation system.  

 The metals precipitation and air stripping treatment flow rate averaged approximately 198 

gallons per minute (gpm).  

 Groundwater from TK-140 was treated for metals and for the VOCs via the air stripper. The air 

was vented using vents available on the fiber glass line connecting the stripper to the Catox unit. 

The approximate elevation of the emission point is 20 feet above ground level. The average 

blower flow rate was 3,875 ambient cubic feet per minute (acfm). 

 The treated groundwater was then collected in tank TK-630 which has a capacity of 120,000 

gallons.  

 The water from TK-630 was treated in the fluidized bed reactor (FBR) for perchlorate. The 

treated groundwater through the FBR was then returned to the Burning Grounds No. 3 via the 

sprinkler system. 

 A photoionization detector (PID) equipped with an 11.7 electron volt (eV) lamp was calibrated 

using 100 part per million (ppm) isobutylene.  

 PID readings were collected at 8:00 AM outside the GWTP office and at 8:05 AM downwind. The 

weather was cloudy, the temperature was 56oF, and the wind was southerly.  

 At the same time, sampling via Summa canisters began for collection of an 8-hr composite 

sample for the ambient air at the GWTP and a 24-hour composite sample for the ambient air 

downwind of the GWTP at the closest downwind property boundary. 

 The PID at the GWTP registered 0.0 parts per million by volume (ppmv) and the PID downwind 

registered 0.0 ppmv. 

 A PID reading was collected from the stripper stack air at 1:55 PM.  

 First, the air line was purged using the PID pump. The PID concentration began to increase 

immediately and peaked at 38.6 ppmv and then began to decline to a steady state 

concentration of 29.8 ppmv. At this time, the line was deemed purged, and a duplicate grab air 

sample using Summa® canisters was collected. 
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 At 1: 50 PM, a PID reading was collected from outside the GWTP office (while the treatment 

plant was operational) and at 2:10 PM, a PID reading was collected from the downwind location.   

 The PID at the GWTP registered 0.1 ppmv and the PID downwind registered 0.0 ppmv. The 

weather was cloudy and the temperature was 72oF. 

 The ambient air data at the GWTP and downwind, were compared to the Air Monitoring 

Comparison Values (AMCVs) protective of human health. For chemicals with no published 

AMCVs, the short term Effects Screening Levels (ESLs) were used for comparison. All ambient air 

concentrations were lower than the AMCVs or ESLs. 

 The stripper stack sample concentrations were used to calculate emission rates in pounds per 

hour (lbs/hr) and tons per year (tpy). The calculated emission rates in lbs/hr were then 

compared to the allowable emission rates per 30 TAC 106.533(f)(1). All emission rates were 

lower than the allowable emission rates to the conservatively-selected off-site receptor1.  The 

distance used to the downwind receptor was 2,000 feet. The calculated emission rate in tpy was 

compared to the allowable limit of 5 tpy per chemical.  All emission rates were lower than the 

allowable emission rates. 

 The total stack emission rate was determined to be 1.144 lb/hr, which is in line with the result 

reported by Shaw in September/October 2010 of 0.64 lb/hr based on average chemical 

concentrations or 0.988 lb/hr based on maximum potential to emit for concentrations in TK-300 

(feed tank to air stripper), which assumed complete volatilization of volatile organic compounds. 

The average measured emission rate from the air stripper stack since September 6, 2012 is 

estimated at 0.9 lb/hr. 

                                                           
1 Off-site receptor--Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 

used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 

of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 

that a notification is filed with the commission. 
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Pollutant
Short Term ESL 

March 2012
AMCVs  (ST 

Health)

GWTP Ambient 

Air 

Concentrations 

(1) Status (3)

Downwind 

Ambient Air 

Concentrations 

(2) Status (3)

CAS μg/m3 μg/m3 μg/m3 μg/m3

1,1-Dichloroethane 75-34-3 4000 4047 0.66 U PASS 0.83 U PASS

1,1-Dichloroethene 75-35-4 210 714 0.66 U PASS 0.83 U PASS

1,2-Dichloroethane 107-06-2 160 162 0.66 U PASS 0.83 U PASS

Acetone 67-64-1 5900 NA 7.1 PASS 11 PASS

Benzene 71-43-2 170 575 0.82 PASS 0.83 U PASS

Carbon disulfide 75-15-0 30 NA 6.6 U PASS 8.3 U Pass

Chloroform 67-66-3 100 98 0.66 U PASS 0.83 U PASS

cis-1,2-Dichloroethene 540-59-0 7900 NA 3.5 PASS 0.83 U PASS

Methylene chloride 75-09-2 3600 12158 0.66 U PASS 0.83 U PASS

Tetrachloroethene 127-18-4 2000 6782 0.66 U PASS 0.83 U PASS

trans-1,2-Dichloroethene 540-59-0 7900 NA 0.66 U PASS 0.83 U PASS

Trichloroethene 79-01-6 540 537 9 PASS 0.83 U PASS

Vinyl chloride 75-01-4 20000 66460 0.66 U PASS 0.83 U PASS

n-Hexane 110-54-3 5300 6336 0.93 PASS 0.83 U PASS

Styrene 100-42-5 110 21725 0.66 U PASS 0.83 U PASS

Toluene 108-88-3 640 15074 0.67 PASS 0.83 U PASS

Ethylbenzene 100-41-4 740 86844 0.66 U PASS 0.83 U PASS

m,p-Xylenes 179601-23-1 180 7382 2.5 PASS 1.7 U PASS

o-Xylene 95-47-6 1600 7382 0.88 PASS 0.83 U PASS

1,3-Dichlorobenzene 541-73-1 720 NA 0.66 U PASS 0.83 U PASS

Propene (C3 H6) 115-07-1 Asphyxiant Asphyxiant 0.66 U NA 0.83 U NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 50000 49452 2.4 PASS 2.4 PASS

Ethanol 64-17-5 18800 NA 54 PASS 56 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 28000 56184 1.2 PASS 1.2 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 38000 NA 17 PASS 7 PASS

alpha-Pinene 80-56-8 60 3499 2.3 PASS 7 PASS

d-Limonene 5989-27-5 1100 NA 0.83 PASS 1.3 PASS

Longhorn Army Ammunition Plant

Ambient Air Data - November 5, 2012

Groundwater Treatment Plant

(3) Status based on comparison of air sample result to Air Monitoring Comparison Values (AMCVs). When there is no AMCV value for a chemical, the air sample 

concentration is compared to the short-term ESL.

(2) Sample collected over a 24-hour period beginning on November 5, 2012 at 6:20 AM and ending on November 6, 2012 at 6:20 AM.

(1) Sample collected over an 8-hour period on November 5, 2012 between 6:15 AM and 2:15 PM
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Pollutant

Measured Air 

Stripper Stack 

Concentrations 

(1)

Air Stripper 

Emission 

Rates (2)

Air Stripper 

Emission 

Rates

Allowable 

Annual 

Emission (3) Status (4) TLV (L) TLV Reference Compliance section

Distance 

Downwind to 

nearest off-site 

Receptor (D) (K) value

Allowable Maximum Hourly 

Emission Limit at Nearest off-

site Receptor (6)(7)

 (E) = L/K Status (8)

CAS μg/m
3

lb/hr tpy tpy mg/m3
ft lb/hr

1,1-Dichloroethane 75-34-3 160 U 1.16E-03 U 5.07E-03 U 5 PASS 405 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,1-Dichloroethene 75-35-4 335 4.85E-03 2.12E-02 5 PASS 20 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.4 PASS

1,2-Dichloroethane 107-06-2 165 2.39E-03 1.05E-02 5 PASS 40 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.9 PASS

Acetone 67-64-1 1600 U 1.16E-02 U 5.07E-02 U 5 PASS 590 106.262 List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Benzene 71-43-2 160 U 1.16E-03 U 5.07E-03 U 5 PASS 3 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.21 PASS

Carbon disulfide 75-15-0 1600 U 1.16E-02 U 5.07E-02 U 5 PASS 31 ACGIH List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.2 PASS

Chloroform 67-66-3 160 U 1.16E-03 U 5.07E-03 U 5 PASS 10 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.71 PASS

cis-1,2-Dichloroethene 540-59-0 17000 2.46E-01 1.08E+00 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Methylene chloride 75-09-2 160 2.32E-03 1.01E-02 5 PASS 26 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.9 PASS

Tetrachloroethene 127-18-4 160 U 1.16E-03 U 5.07E-03 U 5 PASS 33.5 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 2.4 PASS

trans-1,2-Dichloroethene 540-59-0 160 U 1.16E-03 U 5.07E-03 U 5 PASS 793 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichloroethene 79-01-6 31000 4.49E-01 1.96E+00 5 PASS 135 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 6.0 PASS

Vinyl chloride 75-01-4 160 U 1.16E-03 U 5.07E-03 U 5 PASS 2 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 0.14 PASS

n-Hexane 110-54-3 160 U 1.16E-03 U 5.07E-03 U 5 PASS 1800 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Styrene 100-42-5 160 U 1.16E-03 U 5.07E-03 U 5 PASS 21 106.262 List 30 TAC 106.533(f)(1)(A)(ii) 2000 14 1.5 PASS

Toluene 108-88-3 160 U 1.16E-03 U 5.07E-03 U 5 PASS 188 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 6.0 PASS

Ethylbenzene 100-41-4 160 U 1.16E-03 U 5.07E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

m,p-Xylenes 179601-23-1 325 U 2.35E-03 U 1.03E-02 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

o-Xylene 95-47-6 160 U 1.16E-03 U 5.07E-03 U 5 PASS 434 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

1,3-Dichlorobenzene 541-73-1 160 U 1.16E-03 U 5.07E-03 U 5 PASS 60 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 4.3 PASS

Propene (C3 H6) 115-07-1 160 U 1.16E-03 U 5.07E-03 U 5 PASS (5) ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 NA NA

Dichlorodifluoromethane (CCl2F2) 75-71-8 160 U 1.16E-03 U 5.07E-03 U 5 PASS 4950 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Ethanol 64-17-5 1600 U 1.16E-02 U 5.07E-02 U 5 PASS 1880 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorofluoromethane (CCl3F) 75-69-4 160 U 1.16E-03 U 5.07E-03 U 5 PASS 5620 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

Trichlorotrifluoroethane (C2Cl3F3) 76-13-1 26500 3.83E-01 1.68E+00 5 PASS 7670 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

alpha-Pinene 80-56-8 160 U 1.16E-03 U 5.07E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

d-Limonene 5989-27-5 160 U 1.16E-03 U 5.07E-03 U 5 PASS 557 ACGIH List 30 TAC 106.533(f)(1)(A)(i) 2000 14 1.0 PASS

TOTAL 1.144 U

(1) Sample collected on November 5, 2012 at 2:00 PM

(2) Based on a blower flow rate of 3,875 cfm.

(3) Per 30TAC 106.533(f)(1)(B)

(4) Based on comparing the calculated air stripper stack sample emission rate in tons per year (tpy) to the allowable annual emission limit per chemical of 5 tpy.

(5) No TLVs for these chemicals

(6) The maximum hourly limit allowed by 30 TAC 106.262, per pollutant, is 6 lbs/hr per "Figure 1: 30 TAC 106.262(a)".  The E value was overridden with 6 lb/hr when the calculated E was higher.

(7) The maximum hourly emission rate allowed by 30 TAC 106.261(a)(3) for chemicals with an limit value (L) greater than 200 mg/m
3 

is 1 lb/hr.

(8) Based on comparing the calculated air stripper stack sample emission rate in pounds per hour (lb/hr) to the allowable maximum emission limit per chemical based on distance downwind to nearest off-site receptor.

Blower flowrate = 3875 cfm

Longhorn Army Ammunition Plant

Groundwater Treatment Plant

Emission Stack Air Data - November 5, 2012
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Air Analytical Results – 

November 5, 2012 
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Stripper CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-001

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00916   

Initial Pressure (psig): -0.44 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.28

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 160  ND 93  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 160  ND 32  

74-87-3 Chloromethane ND 160  ND 78  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 160  ND 23

 

75-01-4 xane ND 160  ND 63  

106-99-0 1,3-Butadiene ND 160  ND 72  

74-83-9 Bromomethane ND 160  ND 41  

75-00-3 Chloroethane ND 160  ND 61  

64-17-5 Ethanol ND 1,600  ND 850  

75-05-8 Acetonitrile ND 160  ND 95  

107-02-8 Acrolein ND 640  ND 280  

67-64-1 Acetone ND 1,600  ND 670  

75-69-4 Trichlorofluoromethane ND 160  ND 28  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,600  ND 650  

107-13-1 Acrylonitrile ND 160  ND 74  

75-35-4 1,1-Dichloroethene 350  160  88  40  

75-09-2 Methylene Chloride ND 160  ND 46  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 160  ND 51  

76-13-1 Trichlorotrifluoroethane 27,000  160  3,500  21  

75-15-0 Carbon Disulfide ND 1,600  ND 510  

156-60-5 trans-1,2-Dichloroethene ND 160  ND 40  

75-34-3 1,1-Dichloroethane ND 160  ND 40  

1634-04-4 Methyl tert-Butyl Ether ND 160  ND 44  

108-05-4 Vinyl Acetate ND 1,600  ND 450  L

78-93-3 2-Butanone (MEK) ND 1,600  ND 540  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.

 

 

 

 
GWTP Air Analytical Results_Nov 5, 2012_L12110272 Level 1 Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Stripper CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-001

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00916   

Initial Pressure (psig): -0.44 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.28

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 17,000  160  4,400  40  

141-78-6 Ethyl Acetate ND 320  ND 89  

110-54-3 n-Hexane ND 160  ND 45  

67-66-3 Chloroform ND 160  ND 33  

109-99-9 Tetrahydrofuran (THF) ND 160  ND 54  

107-06-2 1,2-Dichloroethane 170  160  42  40  

71-55-6 1,1,1-Trichloroethane ND 160  ND 29  

71-43-2 Benzene ND 160  ND 50  

56-23-5 Carbon Tetrachloride ND 160  ND 25  

110-82-7 Cyclohexane ND 320  ND 93  

78-87-5 1,2-Dichloropropane ND 160  ND 35  

75-27-4 Bromodichloromethane ND 160  ND 24  

79-01-6 Trichloroethene 32,000  160  5,900  30  

123-91-1 1,4-Dioxane ND 160  ND 44  

80-62-6 Methyl Methacrylate ND 320  ND 78  

142-82-5 n-Heptane ND 160  ND 39  

10061-01-5 cis-1,3-Dichloropropene ND 160  ND 35  

108-10-1 4-Methyl-2-pentanone ND 160  ND 39  

10061-02-6 trans-1,3-Dichloropropene ND 160  ND 35  

79-00-5 1,1,2-Trichloroethane ND 160  ND 29  

108-88-3 Toluene ND 160  ND 42  

591-78-6 2-Hexanone ND 160  ND 39  

124-48-1 Dibromochloromethane ND 160  ND 19  

106-93-4 1,2-Dibromoethane ND 160  ND 21  

123-86-4 n-Butyl Acetate ND 160  ND 34  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_Nov 5, 2012_L12110272 Level 1 Report - Sample 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204578

Client Sample ID: LH18/24-Air-5021-Stripper CAS Sample ID: P1204578-001

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00916   

Initial Pressure (psig): -0.44 Final Pressure (psig): 3.60

Canister Dilution Factor: 1.28

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 160  ND 34  

127-18-4 Tetrachloroethene ND 160  ND 24  

108-90-7 Chlorobenzene ND 160  ND 35  

100-41-4 Ethylbenzene ND 160  ND 37  

179601-23-1 m,p-Xylenes ND 320  ND 74  

75-25-2 Bromoform ND 160  ND 15  

100-42-5 Styrene ND 160  ND 38  

95-47-6 o-Xylene ND 160  ND 37  

111-84-2 n-Nonane ND 160  ND 31  

79-34-5 1,1,2,2-Tetrachloroethane ND 160  ND 23  

98-82-8 Cumene ND 160  ND 33  

80-56-8 alpha-Pinene ND 160  ND 29  

103-65-1 n-Propylbenzene ND 160  ND 33  

622-96-8 4-Ethyltoluene ND 160  ND 33  

108-67-8 1,3,5-Trimethylbenzene ND 160  ND 33  

95-63-6 1,2,4-Trimethylbenzene ND 160  ND 33  

100-44-7 Benzyl Chloride ND 160  ND 31  

541-73-1 1,3-Dichlorobenzene ND 160  ND 27  

106-46-7 1,4-Dichlorobenzene ND 160  ND 27  

95-50-1 1,2-Dichlorobenzene ND 160  ND 27  

5989-27-5 d-Limonene ND 160  ND 29  

96-12-8 1,2-Dibromo-3-chloropropane ND 160  ND 17  L

120-82-1 1,2,4-Trichlorobenzene ND 160  ND 22  

91-20-3 Naphthalene ND 160  ND 31  

87-68-3 Hexachlorobutadiene ND 160  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.

 

 

 

 
GWTP Air Analytical Results_Nov 5, 2012_L12110272 Level 1 Report - Sample 

Verified By:____________________Date:______________
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Stripper-DUP CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-002

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00773   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.54

Canister Dilution Factor: 1.30

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 160  ND 94  

75-71-8 Dichlorodifluoromethane (CFC 12) ND 160  ND 33  

74-87-3 Chloromethane ND 160  ND 79  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 160  ND 23

 

75-01-4 Vinyl Chloride ND 160  ND 64  

106-99-0 1,3-Butadiene ND 160  ND 73  

74-83-9 Bromomethane ND 160  ND 42  

75-00-3 Chloroethane ND 160  ND 62  

64-17-5 Ethanol ND 1,600  ND 860  

75-05-8 Acetonitrile ND 160  ND 97  

107-02-8 Acrolein ND 650  ND 280  

67-64-1 Acetone ND 1,600  ND 680  

75-69-4 Trichlorofluoromethane ND 160  ND 29  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 1,600  ND 660  

107-13-1 Acrylonitrile ND 160  ND 75  

75-35-4 1,1-Dichloroethene 320  160  80  41  

75-09-2 Methylene Chloride ND 160  ND 47  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 160  ND 52  

76-13-1 Trichlorotrifluoroethane 26,000  160  3,400  21  

75-15-0 Carbon Disulfide ND 1,600  ND 520  

156-60-5 trans-1,2-Dichloroethene ND 160  ND 41  

75-34-3 1,1-Dichloroethane ND 160  ND 40  

1634-04-4 Methyl tert-Butyl Ether ND 160  ND 45  

108-05-4 Vinyl Acetate ND 1,600  ND 460  L

78-93-3 2-Butanone (MEK) ND 1,600  ND 550  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Stripper-DUP CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-002

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00773   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.54

Canister Dilution Factor: 1.30

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 17,000  160  4,300  41  

141-78-6 Ethyl Acetate ND 330  ND 90  

110-54-3 n-Hexane ND 160  ND 46  

67-66-3 Chloroform ND 160  ND 33  

109-99-9 Tetrahydrofuran (THF) ND 160  ND 55  

107-06-2 1,2-Dichloroethane 160  160  40  40  

71-55-6 1,1,1-Trichloroethane ND 160  ND 30  

71-43-2 Benzene ND 160  ND 51  

56-23-5 Carbon Tetrachloride ND 160  ND 26  

110-82-7 Cyclohexane ND 330  ND 94  

78-87-5 1,2-Dichloropropane ND 160  ND 35  

75-27-4 Bromodichloromethane ND 160  ND 24  

79-01-6 Trichloroethene 30,000  160  5,700  30  

123-91-1 1,4-Dioxane ND 160  ND 45  

80-62-6 Methyl Methacrylate ND 330  ND 79  

142-82-5 n-Heptane ND 160  ND 40  

10061-01-5 cis-1,3-Dichloropropene ND 160  ND 36  

108-10-1 4-Methyl-2-pentanone ND 160  ND 40  

10061-02-6 trans-1,3-Dichloropropene ND 160  ND 36  

79-00-5 1,1,2-Trichloroethane ND 160  ND 30  

108-88-3 Toluene ND 160  ND 43  

591-78-6 2-Hexanone ND 160  ND 40  

124-48-1 Dibromochloromethane ND 160  ND 19  

106-93-4 1,2-Dibromoethane ND 160  ND 21  

123-86-4 n-Butyl Acetate ND 160  ND 34  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

GWTP Air Analytical Results_Nov 5, 2012_L12110272 Level 1 Report - Sample (2) 

Verified By:____________________Date:______________
TO15SCAN.XLS - 75 Compounds - PageNo.:

00117169



COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204578

Client Sample ID: LH18/24-Air-5021-Stripper-DUP CAS Sample ID: P1204578-002

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.0040 Liter(s)

Test Notes:    

Container ID: SC00773   

Initial Pressure (psig): -0.66 Final Pressure (psig): 3.54

Canister Dilution Factor: 1.30

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 160  ND 35  

127-18-4 Tetrachloroethene ND 160  ND 24  

108-90-7 Chlorobenzene ND 160  ND 35  

100-41-4 Ethylbenzene ND 160  ND 37  

179601-23-1 m,p-Xylenes ND 330  ND 75  

75-25-2 Bromoform ND 160  ND 16  

100-42-5 Styrene ND 160  ND 38  

95-47-6 o-Xylene ND 160  ND 37  

111-84-2 n-Nonane ND 160  ND 31  

79-34-5 1,1,2,2-Tetrachloroethane ND 160  ND 24  

98-82-8 Cumene ND 160  ND 33  

80-56-8 alpha-Pinene ND 160  ND 29  

103-65-1 n-Propylbenzene ND 160  ND 33  

622-96-8 4-Ethyltoluene ND 160  ND 33  

108-67-8 1,3,5-Trimethylbenzene ND 160  ND 33  

95-63-6 1,2,4-Trimethylbenzene ND 160  ND 33  

100-44-7 Benzyl Chloride ND 160  ND 31  

541-73-1 1,3-Dichlorobenzene ND 160  ND 27  

106-46-7 1,4-Dichlorobenzene ND 160  ND 27  

95-50-1 1,2-Dichlorobenzene ND 160  ND 27  

5989-27-5 d-Limonene ND 160  ND 29  

96-12-8 1,2-Dibromo-3-chloropropane ND 160  ND 17  L

120-82-1 1,2,4-Trichlorobenzene ND 160  ND 22  

91-20-3 Naphthalene ND 160  ND 31  

87-68-3 Hexachlorobutadiene ND 160  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-GWTP CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-003

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01181   

Initial Pressure (psig): -0.96 Final Pressure (psig): 3.49

Canister Dilution Factor: 1.32

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.66  ND 0.38  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.4  0.66  0.49  0.13  

74-87-3 Chloromethane ND 0.66  ND 0.32  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.66  ND 0.094

 

75-01-4 Vinyl Chloride ND 0.66  ND 0.26  

106-99-0 1,3-Butadiene ND 0.66  ND 0.30  

74-83-9 Bromomethane ND 0.66  ND 0.17  

75-00-3 Chloroethane ND 0.66  ND 0.25  

64-17-5 Ethanol 54  6.6  29  3.5  

75-05-8 Acetonitrile ND 0.66  ND 0.39  

107-02-8 Acrolein ND 2.6  ND 1.2  

67-64-1 Acetone 7.1  6.6  3.0  2.8  

75-69-4 Trichlorofluoromethane 1.2  0.66  0.22  0.12  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 6.6  ND 2.7  

107-13-1 Acrylonitrile ND 0.66  ND 0.30  

75-35-4 1,1-Dichloroethene ND 0.66  ND 0.17  

75-09-2 Methylene Chloride ND 0.66  ND 0.19  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.66  ND 0.21  

76-13-1 Trichlorotrifluoroethane 17  0.66  2.2  0.086  

75-15-0 Carbon Disulfide ND 6.6  ND 2.1  

156-60-5 trans-1,2-Dichloroethene ND 0.66  ND 0.17  

75-34-3 1,1-Dichloroethane ND 0.66  ND 0.16  

1634-04-4 Methyl tert-Butyl Ether ND 0.66  ND 0.18  

108-05-4 Vinyl Acetate ND 6.6  ND 1.9  L

78-93-3 2-Butanone (MEK) ND 6.6  ND 2.2  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-GWTP CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-003

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01181   

Initial Pressure (psig): -0.96 Final Pressure (psig): 3.49

Canister Dilution Factor: 1.32

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene 3.5  0.66  0.88  0.17  

141-78-6 Ethyl Acetate ND 1.3  ND 0.37  

110-54-3 Ethyl Acetate 0.93  0.66  0.26  0.19  

67-66-3 Chloroform ND 0.66  ND 0.14  

109-99-9 Tetrahydrofuran (THF) 0.75  0.66  0.25  0.22  

107-06-2 1,2-Dichloroethane ND 0.66  ND 0.16  

71-55-6 1,1,1-Trichloroethane ND 0.66  ND 0.12  

71-43-2 Benzene 0.82  0.66  0.26  0.21  

56-23-5 Carbon Tetrachloride ND 0.66  ND 0.10  

110-82-7 Cyclohexane ND 1.3  ND 0.38  

78-87-5 1,2-Dichloropropane ND 0.66  ND 0.14  

75-27-4 Bromodichloromethane ND 0.66  ND 0.099  

79-01-6 Trichloroethene 9.0  0.66  1.7  0.12  

123-91-1 1,4-Dioxane ND 0.66  ND 0.18  

80-62-6 Methyl Methacrylate ND 1.3  ND 0.32  

142-82-5 n-Heptane ND 0.66  ND 0.16  

10061-01-5 cis-1,3-Dichloropropene ND 0.66  ND 0.15  

108-10-1 4-Methyl-2-pentanone ND 0.66  ND 0.16  

10061-02-6 trans-1,3-Dichloropropene ND 0.66  ND 0.15  

79-00-5 1,1,2-Trichloroethane ND 0.66  ND 0.12  

108-88-3 Toluene 0.67  0.66  0.18  0.18  

591-78-6 2-Hexanone ND 0.66  ND 0.16  

124-48-1 Dibromochloromethane ND 0.66  ND 0.078  

106-93-4 1,2-Dibromoethane ND 0.66  ND 0.086  

123-86-4 n-Butyl Acetate ND 0.66  ND 0.14  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204578

Client Sample ID: LH18/24-Air-5021-GWTP CAS Sample ID: P1204578-003

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 11/5/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC01181   

Initial Pressure (psig): -0.96 Final Pressure (psig): 3.49

Canister Dilution Factor: 1.32

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.66  ND 0.14  

127-18-4 Tetrachloroethene ND 0.66  ND 0.097  

108-90-7 Chlorobenzene ND 0.66  ND 0.14  

100-41-4 Ethylbenzene ND 0.66  ND 0.15  

179601-23-1 m,p-Xylenes 2.5  1.3  0.57  0.30  

75-25-2 Bromoform ND 0.66  ND 0.064  

100-42-5 Styrene ND 0.66  ND 0.16  

95-47-6 o-Xylene 0.88  0.66  0.20  0.15  

111-84-2 n-Nonane ND 0.66  ND 0.13  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.66  ND 0.096  

98-82-8 Cumene ND 0.66  ND 0.13  

80-56-8 alpha-Pinene 2.3  0.66  0.42  0.12  

103-65-1 n-Propylbenzene ND 0.66  ND 0.13  

622-96-8 4-Ethyltoluene ND 0.66  ND 0.13  

108-67-8 1,3,5-Trimethylbenzene ND 0.66  ND 0.13  

95-63-6 1,2,4-Trimethylbenzene ND 0.66  ND 0.13  

100-44-7 Benzyl Chloride ND 0.66  ND 0.13  

541-73-1 1,3-Dichlorobenzene ND 0.66  ND 0.11  

106-46-7 1,4-Dichlorobenzene ND 0.66  ND 0.11  

95-50-1 1,2-Dichlorobenzene ND 0.66  ND 0.11  

5989-27-5 d-Limonene 0.83  0.66  0.15  0.12  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.66  ND 0.068  L

120-82-1 1,2,4-Trichlorobenzene ND 0.66  ND 0.089  

91-20-3 Naphthalene ND 0.66  ND 0.13  

87-68-3 Hexachlorobutadiene ND 0.66  ND 0.062  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 1 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Downwind CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-004

Test Code: EPA TO-15 Date Collected: 11/6/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00714   

Initial Pressure (psig): -3.63 Final Pressure (psig): 3.64

Canister Dilution Factor: 1.66

  

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

115-07-1 Propene ND 0.83  ND 0.48  

75-71-8 Dichlorodifluoromethane (CFC 12) 2.4  0.83  0.49  0.17  

74-87-3 Chloromethane ND 0.83  ND 0.40  

76-14-2
1,2-Dichloro-1,1,2,2-

tetrafluoroethane (CFC 114)
ND 0.83  ND 0.12

 

75-01-4 Vinyl Chloride ND 0.83  ND 0.32  

106-99-0 1,3-Butadiene ND 0.83  ND 0.38  

74-83-9 Bromomethane ND 0.83  ND 0.21  

75-00-3 Chloroethane ND 0.83  ND 0.31  

64-17-5 Ethanol 56  8.3  30  4.4  

75-05-8 Acetonitrile ND 0.83  ND 0.49  

107-02-8 Acrolein ND 3.3  ND 1.4  

67-64-1 Acetone 11  8.3  4.7  3.5  

75-69-4 Trichlorofluoromethane 1.2  0.83  0.21  0.15  

67-63-0 2-Propanol (Isopropyl Alcohol) ND 8.3  ND 3.4  

107-13-1 Acrylonitrile ND 0.83  ND 0.38  

75-35-4 1,1-Dichloroethene ND 0.83  ND 0.21  

75-09-2 Methylene Chloride ND 0.83  ND 0.24  

107-05-1 3-Chloro-1-propene (Allyl Chloride) ND 0.83  ND 0.27  

76-13-1 Trichlorotrifluoroethane 7.0  0.83  0.91  0.11  

75-15-0 Carbon Disulfide ND 8.3  ND 2.7  

156-60-5 trans-1,2-Dichloroethene ND 0.83  ND 0.21  

75-34-3 1,1-Dichloroethane ND 0.83  ND 0.21  

1634-04-4 Methyl tert-Butyl Ether ND 0.83  ND 0.23  

108-05-4 Vinyl Acetate ND 8.3  ND 2.4  L

78-93-3 2-Butanone (MEK) ND 8.3  ND 2.8  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 2 of 3

Client: Microbac Laboratories

Client Sample ID: LH18/24-Air-5021-Downwind CAS Project ID: P1204578

Client Project ID: Longhorn GWTP / 60256135.0004AA CAS Sample ID: P1204578-004

Test Code: EPA TO-15 Date Collected: 11/6/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00714   

Initial Pressure (psig): -3.63 Final Pressure (psig): 3.64

Canister Dilution Factor: 1.66

     CAS # Compound Result MRL  Result MRL  Data

µg/m³ µg/m³  ppbV ppbV  Qualifier

156-59-2 cis-1,2-Dichloroethene ND 0.83  ND 0.21  

141-78-6 Ethyl Acetate ND 1.7  ND 0.46  

110-54-3 n-Hexane ND 0.83  ND 0.24  

67-66-3 Chloroform ND 0.83  ND 0.17  

109-99-9 Tetrahydrofuran (THF) ND 0.83  ND 0.28  

107-06-2 1,2-Dichloroethane ND 0.83  ND 0.21  

71-55-6 1,1,1-Trichloroethane ND 0.83  ND 0.15  

71-43-2 Benzene ND 0.83  ND 0.26  

56-23-5 Carbon Tetrachloride ND 0.83  ND 0.13  

110-82-7 Cyclohexane ND 1.7  ND 0.48  

78-87-5 1,2-Dichloropropane ND 0.83  ND 0.18  

75-27-4 Bromodichloromethane ND 0.83  ND 0.12  

79-01-6 Trichloroethene ND 0.83  ND 0.15  

123-91-1 1,4-Dioxane ND 0.83  ND 0.23  

80-62-6 Methyl Methacrylate ND 1.7  ND 0.41  

142-82-5 n-Heptane ND 0.83  ND 0.20  

10061-01-5 cis-1,3-Dichloropropene ND 0.83  ND 0.18  

108-10-1 4-Methyl-2-pentanone ND 0.83  ND 0.20  

10061-02-6 trans-1,3-Dichloropropene ND 0.83  ND 0.18  

79-00-5 1,1,2-Trichloroethane ND 0.83  ND 0.15  

108-88-3 Toluene ND 0.83  ND 0.22  

591-78-6 2-Hexanone ND 0.83  ND 0.20  

124-48-1 Dibromochloromethane ND 0.83  ND 0.097  

106-93-4 1,2-Dibromoethane ND 0.83  ND 0.11  

123-86-4 n-Butyl Acetate ND 0.83  ND 0.17  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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COLUMBIA ANALYTICAL SERVICES, INC.

Now Part of the ALS Group

RESULTS OF ANALYSIS

Page 3 of 3

Client: Microbac Laboratories CAS Project ID: P1204578

Client Sample ID: LH18/24-Air-5021-Downwind CAS Sample ID: P1204578-004

Client Project ID: Longhorn GWTP / 60256135.0004AA

Test Code: EPA TO-15 Date Collected: 11/6/12

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 11/7/12

Analyst: Wida Ang Date Analyzed: 11/8/12

Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:    

Container ID: AC00714   

Initial Pressure (psig): -3.63 Final Pressure (psig): 3.64

Canister Dilution Factor: 1.66

Result MRL  Result MRL  Data

     CAS # Compound µg/m³ µg/m³  ppbV ppbV  Qualifier

111-65-9 n-Octane ND 0.83  ND 0.18  

127-18-4 Tetrachloroethene ND 0.83  ND 0.12  

108-90-7 Chlorobenzene ND 0.83  ND 0.18  

100-41-4 Ethylbenzene ND 0.83  ND 0.19  

179601-23-1 m,p-Xylenes ND 1.7  ND 0.38  

75-25-2 Bromoform ND 0.83  ND 0.080  

100-42-5 Styrene ND 0.83  ND 0.20  

95-47-6 o-Xylene ND 0.83  ND 0.19  

111-84-2 n-Nonane ND 0.83  ND 0.16  

79-34-5 1,1,2,2-Tetrachloroethane ND 0.83  ND 0.12  

98-82-8 Cumene ND 0.83  ND 0.17  

80-56-8 alpha-Pinene 7.0  0.83  1.3  0.15  

103-65-1 n-Propylbenzene ND 0.83  ND 0.17  

622-96-8 4-Ethyltoluene ND 0.83  ND 0.17  

108-67-8 1,3,5-Trimethylbenzene ND 0.83  ND 0.17  

95-63-6 1,2,4-Trimethylbenzene ND 0.83  ND 0.17  

100-44-7 Benzyl Chloride ND 0.83  ND 0.16  

541-73-1 1,3-Dichlorobenzene ND 0.83  ND 0.14  

106-46-7 1,4-Dichlorobenzene ND 0.83  ND 0.14  

95-50-1 1,2-Dichlorobenzene ND 0.83  ND 0.14  

5989-27-5 d-Limonene 1.3  0.83  0.23  0.15  

96-12-8 1,2-Dibromo-3-chloropropane ND 0.83  ND 0.086  L

120-82-1 1,2,4-Trichlorobenzene ND 0.83  ND 0.11  

91-20-3 Naphthalene ND 0.83  ND 0.16  

87-68-3 Hexachlorobutadiene ND 0.83  ND 0.078  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

L = Laboratory control sample recovery outside the specified limits, results may be biased high.
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PID Readings and Calibration 

Log – November 5, 2012 
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Date Time Location Air Flow Rate at Blower Instrument ID Person Collecting PID Reading Weather Conditions

11/5/2012 8:00 Outside GWTP Office 3900 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Cloudy 56 degrees

11/5/2012 8:05 Downwind 3900 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Cloudy 56 degrees

11/5/2012 13:55 Stripper 3850 ACFM MiniRAE 3000 Scott Beesinger Max. 38.6 ppm   Steady State 29.8 ppm Cloudy 72 degrees

11/5/2012 13:50 Outside GWTP Office 3850 ACFM MiniRAE 3000 Scott Beesinger 0.1 ppm Cloudy 72 degrees

11/5/2012 14:10 Downwind 3850 ACFM MiniRAE 3000 Scott Beesinger 0.0 ppm Cloudy 72 degrees
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THE U.S ARMY ANNOUNCES THE PROPOSED PLAN FOR  

LONGHORN ARMY AMMUNITION PLANT LHAAP-04  

(FORMER PILOT WASTEWATER TREATMENT PLANT)  

 

1.0 INTRODUCTION 

The U.S Army is issuing this Proposed Plan for 

public comment and participation in accordance 

with Section 117(a) of the Comprehensive 

Environmental Response, Compensation and 

Liability Act (CERCLA) of 1980, as amended, 

and Sections 300.430(f)(2) and (f)(3) of the 

National Oil and Hazardous Substances 

Pollution Contingency Plan (NCP) (40 CFR Part 

300). 

The primary purpose of the Proposed Plan is to 

facilitate public involvement in the remedy 

selection process for environmentally impacted 

sites. It provides the public with basic 

background about Longhorn Army Ammunition 

Plant (LHAAP) and site LHAAP-04, the 

rationale for selecting the Preferred Alternative, 

and summaries of other alternatives considered 

for protecting human health and the environment 

from the chemical of concern, perchlorate, 

detected in groundwater. The Preferred 

Alternative for the LHAAP-04 site is Alternative 

3: In-situ bioremediation and land use controls 

(LUCs). 

The U.S. Army, the lead agency for 

environmental response actions at LHAAP, is 

acting in partnership with United States 

Environmental Protection Agency (USEPA) 

Region 6 and Texas Commission on 

Environmental Quality (TCEQ). As the lead 

agency, the U.S. Army is charged with planning 

and implementing remedial actions at the 

LHAAP. Regulatory agencies assist the U.S. 

Army by providing technical support, project 

review, project comment, and oversight in 

accordance with the CERCLA and Superfund 

Amendments and Reauthorization Act (SARA) 

and the LHAAP Federal Facilities Agreement 

(FFA).  

 

 

 

 

 

 

 

 

 

 

DATES TO REMEMBER 

PUBLIC COMMENT PERIOD: 

January 1, 2013 to January 31, 2013 

The U.S. Army invites you to participate during the public 

comment period by submitting comments on the 

LHAAP-04 Proposed Plan. The U.S. Army will accept 

written comments on the Proposed Plan during the public 

comment period. 

PUBLIC MEETING: The U.S. Army will hold a public 

meeting to explain the Proposed Plan for LHAAP-04. Oral 

and written comments will be accepted at the meeting. The 

meeting will be held on January 9, 2013 from 6:00 p.m. to 

7:00 p.m. at Karnack Community Center.  

                     

For more information, see the Administrative Record at the 

following location: 

Marshall Public Library 

300 S. Alamo 

Marshall, Texas 75670 

Business Hours: Monday – Thursday (10.00 a.m. – 8.00 

p.m.) 

Friday – Saturday (10.00 a.m. – 5.00 p.m.) 

 

 

For further information on LHAAP-04, please 

contact: 

 

Dr. Rose M. Zeiler 

Site Manager 

Longhorn Army Ammunition Plant 

P.O. Box 220 

Ratcliff, Arkansas 72951 

Phone No.: 479-635-0110 

E-mail address: rose.zeiler@us.army.mil 
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Contaminated soil at the LHAAP-04 site was 

removed in 2009 under CERCLA removal 

authority, eliminating the principal threat at the 

site. This Plan addresses groundwater 

contamination and is the planned final remedy 

for contamination at the LHAAP-04 site.  

The U.S. Army, in consultation with USEPA 

Region 6 and TCEQ, will select a final remedy 

for the site after reviewing and considering all 

information submitted during the 30-day public 

comment period. The U.S. Army may modify 

the Preferred Alternative or select another 

response action presented in the Proposed Plan 

based on new information or public comments. 

Therefore, the public is encouraged to review 

and comment on all alternatives presented in the 

Proposed Plan.  

This Proposed Plan summarizes LHAAP-04 site 

information contained in the Administrative 

Record file for LHAAP-04. Relevant 

information in this Proposed Plan is presented in 

the following sections: 

1.0 Introduction 

2.0 Site Background 

3.0 Site Characteristics 

4.0 Scope and Role 

5.0 Risk Summary  

6.0 Remedial Action Objectives  

6.0 Summary of Remedial Alternatives  

8.0 Evaluation of Alternatives 

9.0 Summary of the Preferred Alternative 

10.0 Community Participation 

11.0 References 

2.0 SITE BACKGROUND 

The LHAAP is located in central-east Texas in 

the northeastern corner of Harrison County 

(Figure 1). The installation occupies 

approximately 1,400 of its former 8,416 acres 

between State Highway 43 at Karnack, Texas, 

and the western shore of Caddo Lake. The 

nearest cities are Marshall, Texas, approximately 

14 miles to the southwest, and Shreveport, 

Louisiana, approximately 40 miles to the 

southeast. 

Figure 1 – LHAAP Location 

Caddo Lake, a large freshwater lake situated on 

the Texas-Louisiana border, bounds LHAAP to 

the north and east. 

The U.S. Army has transferred nearly 7,000 

acres to the U.S. Fish and Wildlife Service 

(USFWS) for management as Caddo Lake 

National Wildlife Refuge. The property transfer 

process is continuing as response is completed at 

individual sites. The Longhorn Restoration 

Advisory Board has been kept informed of 

investigations and progress at Longhorn and site 

LHAAP-04 through regular quarterly meetings. 

Additionally, the Administrative Record is 

updated at least twice per year and is available at 

the Marshall Public Library. 

Due to releases of chemicals from operations at 

the facility, LHAAP was placed on the 

Superfund National Priorities List (NPL) on 

August 9, 1990. Activities to remediate 

contamination associated with the listing of 

LHAAP as a NPL site began in 1990. The U.S. 

Army, the USEPA, and the Texas Water 

Commission (currently known as TCEQ) have 
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entered into a CERCLA Section 120 FFA since 

that time for remedial activities at LHAAP. The 

FFA became effective December 30, 1991. 

LHAAP operated until 1997 when it was placed 

on inactive status and classified by the U.S. 

Army Armament, Munitions, and Chemical 

Command as excess property. 

A site description of LHAAP-04, site 

characteristics, and a summary of site risks are 

provided below followed by a discussion of 

remedial alternatives and the Preferred 

Alternative recommendation. 

LHAAP-04 

LHAAP-04, known as Site 04 or the former pilot 

wastewater treatment plant, is approximately 0.5 

acres and is located in the central portion of 

LHAAP at the northwest corner of 6
th
 and 60

th
 

Streets near the former fire station (Figure 2). 

Industrial wastewater treatment operations 

began at LHAAP-04 in 1984. Industrial 

wastewater from sumps throughout LHAAP was 

trucked to the plant for treatment. After the 

wastewater settled, it was transferred to one of 

two storage tanks, and then was pumped through 

a heat exchanger to an evaporation tower. Solids 

were shipped offsite for disposal. Sludge from 

the settling tanks was dewatered and drummed 

weekly, then burned at Burning Ground No. 3 

(LHAAP-18/24) (Plexus, 2005). 

The demolition of the former pilot wastewater 

treatment facility structures, tanks, and piping, 

and the disposal of associated wastes were 

completed in the summer of 1997 as part of 

Resource Conservation and Recovery Act 

(RCRA) closure of the plant.  

Various sampling events were conducted at 

LHAAP-04 from 1993 through 2008 to assess 

contamination from past operations and its 

impact to the soil and/or groundwater 

(Shaw, 2012). A Remedial Investigation (RI) for 

the LHAAP-04 was completed in 2002 (Jacobs, 

2002). Following RCRA closure of LHAAP-04, 

soil sampling was conducted and LHAAP-04 

was approved for closure according to 30 Texas 

Administrative Code 335 Subchapter S, Risk 

Reduction Rule Standard 2 in 1998 with the 

stipulation that the remaining soil contamination 

Figure 2 - LHAAP-04 Site Location 
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be addressed under CERCLA (Shaw, 2009a). 

Within the perchlorate contaminated soil area at 

LHAAP-04 there was an isolated area of 

mercury contamination that was above the soil 

medium specific concentration (MSC) for 

industrial use based on inhalation, ingestion, and 

dermal contact (TCEQ, 2006).  

An Engineering Evaluation/Cost Analysis and 

an Action Memorandum were prepared for the 

LHAAP-04 site (Shaw, 2009b). The removal of 

soil contaminated with perchlorate and mercury 

was conducted in 2009 under CERCLA removal 

authority eliminating the principal threat at the 

site. The contaminated soil was excavated in 

2009 along the southern edge of the slab, which 

formerly housed storage tanks for the former 

pilot wastewater treatment facility.  A total of 

approximately 3,406 cubic yards of 

contaminated soil was removed and disposed 

off-site (Shaw, 2011). The perchlorate 

contaminated soil clean-up was based on the 

TCEQ MSC for the protection of industrial 

groundwater standard. Removal of the 

perchlorate and mercury contaminated soil 

eliminated the risk of soil migration to 

groundwater pathway.  

Because of the inflow of groundwater into the 

excavation, soil confirmation samples from the 

floor of two confirmation grids (FL09 and FL11) 

could not be collected to document clean closure 

of the site. Perchlorate levels were unconfirmed 

within these grids. 

In summary, the industrial wastewater treatment 

plant was demolished in 1997 and soil 

contaminated with perchlorate and mercury was 

removed in 2009. A Feasibility Study (FS) to 

address groundwater contaminated with 

perchlorate was completed in 2012 (Shaw, 

2012). 

3.0 SITE CHARACTERISTICS 

The LHAAP-04 site is situated on the outcrop of 

Wilcox Group which generally consists of a few 

feet of residually derived soils overlying 

interbedded silts and clays (Shaw, 2012). 

Shallow groundwater at LHAAP-04 has been 

assessed via seven monitoring wells installed 

near LHAAP-04 to depths of approximately 20 

feet below ground surface. Based on the 

potentiometric surface map for LHAAP -04, the 

groundwater flow direction in the shallow 

saturated zone is to the northeast (Figure 3).  

The former pilot wastewater treatment plant was 

Figure 3 – LHAAP-04 Perchlorate Plume in Groundwater 
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the most likely source of contaminants that were 

released into the environment. Perchlorate was 

likely released into the environment via 

overflows, spills, and discharges to soil.  

The perchlorate impacts in shallow groundwater 

are limited to an area in the vicinity of well 

04WW04, located closest to the former pilot 

wastewater treatment plant (Figure 3). Although 

contaminated soil was confirmed removed to 

levels at or below the TCEQ soil MSC for 

protection of groundwater based on industrial 

use of 7.2 milligrams per kilogram (mg/kg) in all 

except two grids (FL09 and FL11), residual 

perchlorate levels in these two areas are 

unconfirmed.  The well with the highest 

perchlorate detection is situated at the location 

of these two grids (Shaw, 2011). 

Goose Prairie Creek is located approximately 

700 feet to the south of the LHAAP-04 site. It is 

not expected that the LHAAP-04 site will 

contribute to surface water perchlorate 

contamination since the perchlorate 

contaminated soil has been removed (Shaw, 

2012). 

4.0 SCOPE AND ROLE OF THE 
PROPOSED REMEDY 

This is the second and final planned Remedial 

Action for the LHAAP-04 site.  The 

groundwater COC is perchlorate. The Preferred 

Alternative of completing In-situ 

Bioremediation with LUCs will reduce the level 

of perchlorate in groundwater toward the 

Remedial Action Objectives (RAOs), prevent 

migration of the plume, and reduce or eliminate 

exposure to contaminated groundwater. LUCs 

may be terminated when groundwater COC 

concentrations are reduced to levels to that allow 

for unlimited use and unrestricted exposure. 

5.0 SUMMARY OF LHAAP-04 SITE 
RISKS 

A Baseline Human Health and Screening 

Ecological Risk Assessment were performed for 

LHAAP-04 in 2003 (Jacobs, 2003), and 

presented the human health risks and hazards to 

a hypothetical future maintenance worker under 

an industrial scenario for soil and groundwater 

and a screening level ecological risk assessment. 

Subsequently, a baseline ecological risk 

assessment was also conducted and concluded 

that there is no impact to ecological receptors 

(Shaw, 2007). For the human health risk 

assessment, soil and groundwater data were used 

to calculate the aggregate risk values, which 

were then compared to the USEPA target risk 

range of 1 x 10
-4

 to 1 x 10
-6

 for the excess 

lifetime cancer risk and a hazard index (HI) of 1. 

The risks were: 

Soil 

For the hypothetical future maintenance worker 

exposure to soil at LHAAP-04, the carcinogenic 

risk and non-carcinogenic hazard were 1.2 x 10-

6 with HI below 1 (0.28). 

Groundwater 

For the hypothetical future maintenance worker 

exposure to the groundwater at LHAAP-04 the 

carcinogenic risk and non-carcinogenic hazard 

were 4.5x10-5 with HI below 1 (0.19). 

Since the completion of risk assessments, 

additional soil and groundwater data has been 

collected and analyzed. Soil samples collected 

after the risk assessment contained perchlorate 

and mercury concentrations that posed 

unacceptable risk or hazards to human health. 

These soils with high perchlorate and mercury 

concentrations were removed and sent to an off-

site landfill in 2009 (Shaw, 2011). The 

remaining soil after completion of the removal 

activity does not pose unacceptable risk or 

hazard to human health based on exposure 

pathway for an industrial worker (Shaw, 2012). 

Additional groundwater data collected after the 

risk assessment indicated that well 04WW04 

had perchlorate concentrations exceeding the 

groundwater MSC for industrial use (GW-Ind) 

level of 72 micrograms per liter (µg/L). The 

perchlorate concentrations in the groundwater 

exceed the GW-Ind value, so are presumed to 

pose an unacceptable risk to human health. 

The baseline ecological risk assessment 

concluded that no unacceptable risk was present 

in the Industrial Sub-Area which LHAAP-04 is a 

part of, and therefore, no further action is needed 

at LHAAP-04 for protection of ecological 

receptors (Shaw, 2007). 
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LHAAP-04 is not expected to contribute to 

surface water contamination since the 

contaminated soil has been removed (Shaw, 

2011).  Groundwater modeling also concluded 

that there was no impact to surface water from 

groundwater (Shaw, 2007).  The modeling 

report considered a perchlorate concentration in 

groundwater (78,200 μg/L) more than ten times 

the highest measured groundwater concentration 

at LHAAP-04 (5,410 μg/L).  The only pathway 

considered complete for remediation is the 

future industrial groundwater use and the GW-

Ind value for perchlorate (72 µg/L) is the 

proposed cleanup level for perchlorate in 

groundwater. 

Based on the groundwater risk, the U.S. Army’s 

current judgment is that the Preferred 

Alternative identified in this Proposed Plan or 

one of the other active measures considered, is 

necessary to protect public health, welfare, or 

the environment from actual or threatened 

impacts from perchlorate in groundwater. 

6.0 REMEDIAL ACTION 
OBJECTIVES 

Remedial Action Objectives (RAOs) are 

established to protect human health and the 

environment while also meeting Applicable or 

Relevant and Appropriate Requirements 

(ARARs). The identification of RAOs must 

consider the environmental issues at the site and 

the receptors that are affected. As identified in 

the conceptual site model (CSM), the primary 

environmental issue at LHAAP-04 is 

groundwater that exceeds the GW-Ind value for 

perchlorate and has the potential to adversely 

impact human health. Ecological risk is not a 

concern at LHAAP-04. Based on these 

considerations, the RAOs for LHAAP-04 are as 

follows: 

 Protect human health by preventing 

ingestion of groundwater contaminated 

with perchlorate; 

 Return groundwater to its potential 

beneficial use, wherever practicable, 

within a reasonable time period given 

the particular site circumstances; 

 Prevent groundwater contaminated with 

perchlorate from migrating into nearby 

surface water. 

7.0 SUMMARY OF REMEDIAL 
ALTERNATIVES 

LUCs, long-term monitoring (LTM), and Five-

Year Reviews are common elements for all the 

action alternatives.  These common elements 

are described below.  

Land Use Controls 

LUCs are any restriction or control, arising 

from the need to protect human health and the 

environment, that limits the use of and/or 

exposure to any portion of that property, 

including water resources. 

Proposed LUCs as part of the action 

alternatives are: 

 LUC to restrict land use to non-

residential use until it is demonstrated 

that the COCs in soil and groundwater 

are at levels that allow for unlimited use 

and unrestricted exposure. 

 LUC prohibiting potable use of 

groundwater above cleanup levels until it 

is demonstrated that the COCs are at 

levels that allow for unlimited use and 

unrestricted exposure. 

Long Term Monitoring 

LTM is the monitoring conducted after a 

remedy is selected and implemented, and is 

used to evaluate the degree to which the 

remedial measure achieves its objectives. 

Alternatives 2 through 5 at the LHAAP-04 site 

include long-term groundwater monitoring 

activities. LTM would include monitoring of a 

select number of groundwater wells to evaluate 

contaminant migration, ensure that the 

groundwater COC plume continues to degrade 

and verify that COC levels do not exceed the 

cleanup levels.  

The LTM would be continued as required to 

demonstrate effectiveness of the remedy, and 

compliance with ARARs, until RAOs are 

achieved. 
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Five-Year Reviews 

Five-Year Reviews are intended to evaluate 

whether the response action remains protective 

of human health and the environment, is 

functioning as designed, and necessary 

operation and maintenance is being performed. 

For the LHAAP-04 site, the Five-Year Review 

would focus on effectiveness of the remedial 

action and achievement of specific performance 

levels established in the Record of Decision 

(ROD). Five-Year Reviews would include 

document reviews, review of cleanup standards, 

inspections, technology reviews, and 

preparation of a report summarizing the 

findings and recommendations. Five-Year 

Reviews would be performed until site 

conditions allow for unlimited use and 

unrestricted exposure. 

The unique elements of each remedial 

alternative are identified below.  

Alternative 1 – No Action  

The No Action Alternative is required by 

CERCLA and serves as a baseline for 

comparison to other alternatives.  Under this 

alternative, contaminated groundwater would 

remain in place without implementation of any 

contaminant removal, treatment, containment, 

or monitoring. The No Action Alternative 

would not eliminate risks or achieve RAOs.  

The No Action alternative is required to be 

listed for baseline comparison purposes, but 

will not be considered as a realistic alternative. 

There are no costs associated with the No 

Action alternative.  

Estimated Total Present Worth (PW) Cost: $0 

Alternative 2 – Monitored Natural 

Attenuation (MNA), LUCs 

This Alternative relies on monitoring the 

natural attenuation of contaminant 

concentrations in groundwater under an MNA 

program, combined with maintenance of LUCs 

as described in the common elements above. 

Groundwater monitoring would be performed 

to monitor whether the perchlorate 

concentrations in groundwater remain stable 

and continue to degrade via naturally occurring 

processes.  The estimated cleanup time is 

12 years and is based on a half life of 1.9 years 

using limited data from other LHAAP 

monitoring wells with similar perchlorate 

concentrations. Actual cleanup time could be 

higher or lower than this estimate.   

The estimated PW costs for this Alternative 

were based on LTM of five wells for 15 years 

and use a 30-year evaluation period.  

Estimated Total Direct Capital Cost: $121,000 

Estimated Total Operation and Maintenance 

(O&M) Cost: $444,000 

Estimated Total PW Cost: $565,000 

Alternative 3 – In-situ Bioremediation, LUCs 

This is the Preferred Alternative and is designed 

to reduce contamination in the area of highest 

perchlorate concentrations in the groundwater 

plume.  It relies on In-situ Bioremediation using 

bioaugmentation, to reduce concentrations to 

acceptable values in a shorter time than MNA. 

LUCs would be maintained as described in the 

common elements above.  

ISB is a technology that encourages growth and 

reproduction of indigenous microorganisms to 

enhance biodegradation of organic constituents 

such as perchlorate in the saturated groundwater 

zone. A substrate will be injected into the target 

treatment area via injection points/wells. 

Bioaugmentation will be performed if necessary 

to introduce the appropriate kind of microbial 

culture into the subsurface environment. A 

groundwater monitoring program includes the 

installation of additional groundwater 

monitoring wells in addition to sampling of the 

well located at the Fire Station. Groundwater 

sampling of these wells will be implemented as 

necessary to monitor the effectiveness and 

progress of in-situ bioremediation in reducing 

perchlorate concentrations in groundwater. 

The estimated PW costs for this Alternative 

were based on LTM for 8 years and use a 30-

year evaluation period.  

Estimated Total Direct Capital Cost: $233,000 

Estimated Total O&M Cost: $405,000 

Estimated Total PW Cost: $638,000 
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Alternative 4 – Extraction and Treatment, 

LUCs 

This alternative is designed to reduce 

perchlorate contamination in the area of highest 

concentrations in the groundwater plume via 

extraction (using extraction wells) and treatment 

of groundwater to achieve the cleanup level.  

Plume areas outside the extraction system are 

also expected to attain the cleanup level in a 

shorter duration after the highest perchlorate 

concentrations are removed.  It is estimated that 

the perchlorate cleanup level in the groundwater 

would be achieved in approximately 15 months 

of treatment, provided extraction and treatment 

results are favorable. A trailer mounted 

treatment system will be used to remove 

perchlorate from the extracted groundwater 

using ion exchange resin technology. The treated 

effluent would be re-injected via four temporary 

wells back into the shallow zone at the site.   

LUCs would be maintained as described in the 

common elements above.  

It is estimated that the extraction and treatment 

of perchlorate contaminated groundwater will be 

performed for a period of 15 months and LTM 

would continue for 5 years and include costs 

associated with maintenance of LUCs for that 

period.  

Estimated Total Direct Capital Cost: $312,000 

Estimated Total O&M Cost: $418,000 

Estimated Total PW Cost:  $730,000 

Alternative 5 – Interceptor Collection 

Trenches, Extraction and Treatment, MNA, 

LUCs 

This alternative is designed to reduce 

perchlorate contamination in the area of highest 

concentrations in the groundwater plume via 

extraction using interceptor collection trenches 

followed by treatment of the extracted 

groundwater to achieve the perchlorate cleanup 

level. The extracted water will be treated using 

an ion exchange resin technology and the treated 

groundwater will be re-injected into the shallow 

zone at the site. Because the groundwater in the 

area with highest perchlorate concentration is 

removed and treated, perchlorate in portion of 

the plume located outside the influence of the 

extraction system is also expected to naturally 

attain the clean up level in a shorter duration 

(Shaw, 2012).   

LUCs will be maintained as described in the 

common elements above.  

The extraction and treatment portion of this 

alternative is estimated to take approximately six 

months. The LTM would continue for 5 years 

and include costs associated with maintenance 

of LUCs for that period.  

Estimated Total Direct Capital Cost: $389,000 

Estimated Total O&M Cost:  $394,000 

Estimated Total PW Cost: $783,000 

8.0 EVALUATION OF 
ALTERNATIVES 

Nine criteria identified in the NCP, 

300.430(f)(1)(i), are used to evaluate the 

different remediation alternatives individually 

and against each other in order to select a 

remedy. The evaluation includes threshold 

criteria (requirements that must be met) and 

balancing criteria (used to weigh trade-offs). The 

modifying criteria (anticipated agency and 

public acceptance) will be evaluated based on 

comments received on this Proposed Plan.  

1. Overall Protection of Human Health and 

the Environment 

Overall protection of human health and the 

environment is the primary objective of a 

Remedial Action.  The No Action Alternative 

does not achieve the RAOs and provides no 

reduction in risks to the human health or the 

environment. The other four alternatives achieve 

the RAOs. Alternative 2 relies most heavily on 

LUCs combined with MNA and does not 

provide contaminant removal or treatment in 

groundwater other than from natural processes. 

Alternatives 3, 4, and 5 also provide overall 

protection of human health and the environment 

and the ARARs for these alternatives are 

expected to be achieved in a shorter time frame 

due to active treatment components.  
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2. Compliance with ARARs 

ARARs are environmental laws that are 

identified on a site-specific basis. Alternative 1 

does not comply with chemical-specific ARARs 

as no remedial action would be implemented. 

The action-specific ARAR does not apply to 

Alternative 1 since no remedial activities would 

be conducted. Alternatives 2, 3, 4, and 5 are 

expected to comply with chemical-specific 

ARARs and action-specific ARARs. There are 

no location-specific ARARs. 

3. Long-Term Effectiveness and 

Permanence 

Alternative 1 would be least effective and 

permanent because no contaminant removal or 

treatment would take place and no active 

measures would be implemented to control 

exposure risks posed by contaminated site. 

Alternative 2 offers long-term effectiveness 

through implementation of MNA with LUCs, 

which would minimize the hazard posed by 

contaminated groundwater, albeit in a longer 

time than Alternatives 3, 4 and 5.  Alternatives 

3, 4, and 5 will provide long-term effectiveness 

and permanence and in addition, they are 

designed to reduce groundwater contaminant 

concentrations and achieve clean up levels in a 

shorter duration.  LUCs associated with 

Alternatives 2, 3, 4, and 5 will be in place until 

levels that allow for unlimited use and 

unrestricted exposure are achieved. 

4. Reduction in Toxicity, Mobility, or 

Volume Through Treatment 

Alternative 1 does not include a remedy, so there 

is no documentation of reduction in toxicity, 

mobility or volume.  Alternative 2 does not 

employ active treatment and will rely on 

naturally occurring processes to achieve 

reduction in toxicity, mobility, and volume as 

contaminants are reduced to concentrations 

below risk criteria. Alternative 3 provides a 

reduction in toxicity, mobility, and volume via 

bioremediation of perchlorate. Alternatives 4 

and 5 will reduce the volume of contamination 

via extraction of impacted groundwater and will 

provide reduction in toxicity and mobility via 

treatment of impacted groundwater. The degree 

of reduction in toxicity and mobility will depend 

upon the treatment processes.   

5. Short-Term Effectiveness 

Short-term effectiveness is used to evaluate the 

length of time needed to implement an 

alternative for a risk to on-site workers and the 

nearby community during remedial action 

implementation.   

Alternative 1 does not involve any remedial 

actions, so no short-term risk to workers, the 

community or the environment would exist. 

The implementation of Alternative 3, 4, or 5 

would require more time than alternative 2 due 

to requirement for pre-design activities. LUCs 

associated with Alternatives 2, 3, 4, and 5 will 

be in place until levels that allow for unlimited 

use and unrestricted exposure are achieved. 

Alternatives 4 and 5 are also operation and 

maintenance (O&M) intensive, with greater 

potential for short-term physical safety risks to 

on-site workers, and refuge visitors. 

6. Implementability 

Under alternative 1, no remedial action would be 

taken.  Therefore, no difficulties or uncertainties 

would be associated with its implementation.  

Alternatives 2, 3, 4, and 5 can be easily 

implemented from a technical standpoint as all 

equipment, materials, and services required are 

readily available.  Alternative 3 would be 

slightly more difficult to implement than 

Alternative 2 from a technical standpoint due to 

the specialized expertise required to design and 

construct the In-situ Bioremediation treatment 

elements.  Administratively, all of the 

alternatives are implementable. 

7. Cost 

Cost Estimates are used in the CERCLA FS 

process to eliminate those remedial alternatives 

that are significantly more expensive than 

competing alternatives without offering 

commensurate increases in performance or 

overall protection of human health or the 

environment. For each alternative addressed in 

the comparative analysis, a total PW cost was 

developed including both capital and long-term 
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O&M costs.  These costs are estimates with an 

intended accuracy range of +50% to -30% of the 

estimates. Of the action alternatives, Alternative 

2 is the least expensive, followed by Alternative 

3, Alternative 4, and Alternative 5, which is the 

most expensive Alternative.  

Alternative 1 Total PW Cost: $0 

Alternative 2 Total PW Cost: $565,000 

Alternative 3 (Preferred Alternative)  

Total PW Cost: $638,000 

Alternative 4 Total PW Cost: $730,000 

Alternative 5 Total PW Cost: $783,000 

8. State/Support Agency Acceptance 

The TCEQ and the EPA concur with the 

Preferred Alternative. 

9. Community Acceptance 

Community acceptance of the Preferred 

Alternative will be evaluated based on 

comments received during the public comment 

period for this Proposed Plan.  A 

Responsiveness Summary will be included in 

the LHAAP-04 Decision Document (DD). 

9.0 SUMMARY OF THE 
PREFERRED ALTERNATIVE 

Based on the evaluation of alternatives, 

Alternative 3 (In-situ Bioremediation, LUCs) is 

the Preferred Alternative for the LHAAP-04 

because it: 

 Is protective of human health and the 

environment; 

 Complies with ARARs; 

 Is expected to achieve RAOs; 

 Has been shown to be both efficient and 

effective at other sites with similar 

contamination; 

 Is easy to implement with no adverse short-

term impacts; 

 Is more cost-effective than Alternatives 4 

and 5.  

The Preferred Alternative involves In-situ 

Bioremediation to reduce perchlorate 

concentrations in groundwater to achieve the 

cleanup level, and maintenance of LUCs until it 

is demonstrated that the COCs are at levels that 

allow for unlimited use and unrestricted 

exposure. Groundwater in the hot spot area in 

the vicinity of monitor well 04WW04 will be 

targeted by In-situ Bioremediation. Additional 

site investigation is proposed to better define the 

area of treatment, and delineate perchlorate 

extent and obtain geochemistry information. In-

situ Bioremediation would be performed in the 

target treatment area using a substrate which 

would be injected via direct push technology 

injection points.  

Introduction of the appropriate microbial culture 

via bioaugmentation will be performed to assist 

in In-situ Bioremediation. It is anticipated that 

the substrate would be injected in the first year, 

and that the injection would occur in the shallow 

zone, at no deeper than 25 feet bgs. Performance 

monitoring will be performed to monitor the 

effectiveness of this Preferred Alternative. 

Additional applications may be needed based on 

in situ effectiveness of the In-situ 

Bioremediation technology. Performance 

monitoring would be performed on a quarterly 

basis for a period of two years and will include 

analysis of perchlorate and other geochemical 

parameters. LTM would begin in year 3 after 

treatment and would be conducted semiannually 

for 3 years (through Year 5), then annually for 

years 6 through 8.  

The U.S. Army will implement LUCs under this 

alternative through the Remedial Design.  

The Preferred Alternative can change in 

response to public comments or new 

information. 

Based on information currently available, the 

U.S. Army believes the Preferred Alternative 

meets the threshold criteria and provides the best 

balance of tradeoffs among the alternatives with 

respect to the balancing and modifying criteria.  

The U.S. Army expects the Preferred Alternative 

to satisfy the following requirements of 

CERCLA Section 121(b): 

 be protective of human health and the 

environment;  

 comply with ARARs; and  

 be cost effective.  
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10.0 COMMUNITY PARTICIPATION 

The U.S. Army, USEPA, and TCEQ provide 

information regarding LHAAP-04 through 

public meetings and the Administrative Record 

file for the facility. The public is encouraged to 

gain a more comprehensive understanding of 

the sites.  

The public comment period for this Proposed 

Plan offers the public an opportunity to provide 

input to the LHAAP-04 remedial action 

planning process.  The Proposed Plan is 

available in the Administrative Record (see 

“Dates to Remember” on page 1 of this 

Proposed Plan for location).  The public 

comment period will begin on January 1, 2013 

and end on January 31, 2013.   

After the public has had an opportunity to 

review this Proposed Plan during the public 

comment period and the U.S. Army reviews the 

public comments received on it, the U.S. Army 

will publish the selected remedy for the 

LHAAP-04, the basis for its selection, the 

associated RAOs, and any contingency planning 

in a DD.  The U.S. Army will also incorporate a 

Responsiveness Summary addressing public 

comments in the DD. 
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GLOSSARY OF TERMS 

Specialized terms used in this Proposed Plan are defined below: 

Administrative Record File:  A file which is maintained and contains all information used to make a 

decision on the selection of a response action under CERCLA. 

Applicable or Relevant and Appropriate Requirements (ARARs):  The federal and state 

environmental laws and regulations that must be complied with when undertaking a selected remedy.  

These requirements may vary among sites and alternatives. 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA):  A law that 

establishes a program to identify hazardous waste sites and procedures for cleaning up sites to be 

protective of human health and the environment, and evaluate damages to natural resources. 

Conceptual Site Models (CSMs):  a description of a site and its environment that is based on 

existing knowledge and is updated regularly 

Decision Document (DD):  A public document that identifies the selected remedy, the final remedial 

action objectives (RAOs), measures to achieve RAOs, the basis for the decision, remedial action 

performance expectations, and metrics to assess remedial progress.  The DD is based on the information 

and technical analysis generated during the remedial investigation/feasibility study, consideration of 

ARARs, and consideration of public comments.  All information used to make a final remedy decision 

must be documented in the site Administrative Record. 

Feasibility Study (FS):  An investigation stage in the CERCLA clean-up process to identify the 

alternatives available to address contamination at a site, including an analysis of cost and how each 

alternative will protect human health and the environment    

Five-year Review:  A process that evaluates the protectiveness of the remedy and determines whether 

conditions remain protective of human health and the environment.  CERCLA Section 121(c) and the 

National Contingency Plan at 40 CFR Section 300.430(f)(4)(ii) require that remedial actions that result in 

hazardous substances, pollutants, or contaminants remaining at a site above levels that allow for unlimited 

use and unrestricted exposure be reviewed every 5 years to ensure protection of human health and the 

environment. 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP):  Also referred to as the 

National Contingency Plan, it is a plan required by CERCLA and codified at 40 CFR Section 300 that 

provides a framework for responding to releases or threats of release of hazardous substances and oil 

discharges. 

Present Worth (PW) Analysis:  A method to evaluate expenditures that occur over different time 

periods.  By discounting all costs to a common base year, the costs for different remedial action 

alternatives can be compared.  When calculating present worth costs for Superfund sites, capital as well as 

operation & maintenance costs are included. 

Proposed Plan:  A public participation requirement of CERCLA Section 117 in which the lead federal 

agency summarizes the preferred cleanup strategy, the rationale for the preference, the 

alternatives evaluated in the remedial investigation/feasibility study, and any ARAR waivers proposed for 

site cleanup.  The Proposed Plan is issued to the public to solicit public review and comment on all 

alternatives under consideration. 

Public Comment Period:  A prescribed period during which the public may comment on the Proposed 

Plan. 
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Remedial Action:  The means selected to achieve RAOs; also, the construction or implementation phase 

that follows the remedial design of the selected cleanup alternative at an NPL site. 

Remedial Action Objective (RAO):  The goals established for a remedy that ensure protection of human 

health and the environment. 

Remedial Investigation (RI):  An investigation stage in the CERCLA clean-up process in which the 

nature and extent of contamination (types of chemicals and how far they have travelled vertically and 

horizontally) is determined  

Resource Conservation and Recovery Act (RCRA):  The Resource Conservation and Recovery Act 

(RCRA), enacted in 1976, is the principal Federal law in the United States governing the disposal of solid 

waste and hazardous waste 

Risk Assessment: An Analysis of the potential adverse health effects (current and future) caused by 

hazardous substances. The assessment contributes to decisions regarding appropriate response 

alternatives. 
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ACRONYMS 

ARARs  applicable or relevant and appropriate requirements 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

COC  contaminant of concern 

DD  Decision Document 

FFA  Federal Facilities Agreement 

FS  Feasibility Study 

GW-Ind Groundwater Medium Specific Concentration for Industrial Use 

HI  Hazard Index 

LHAAP Longhorn Army Ammunition Plant 

LUC  Land Use Control 

LTM  Long-term Monitoring 

µg/L  micrograms per liter 

mg/kg  milligrams per kilogram 

MNA  Monitored Natural Attenuation 

MSC  medium specific concentration 

NCP  National Oil and Hazardous Substances Pollution Contingency Plan 

NPL  National Priorities List 

O&M  operation and maintenance 

PW  present worth 

RAO  remedial action objective 

RCRA  Resource Conservation and Recovery Act 

RI  remedial investigation 

ROD  Record of Decision 

SARA  Superfund Amendments and Reauthorization Act 

TCEQ  Texas Commission on Environmental Quality 

USEPA  United States Environmental Protection Agency 

USFWS United States Fish and Wildlife Service 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

MONTHLY MANAGERS’ MEETING 
 

 Agenda  
 

DATE: December 11, 2012 

TIME: 10:00 a.m.  

PLACE:       Teleconference – Call 866-203-6896, 1759304791 courtesy of AECOM 

 

Welcome   RMZ 
 

Action Items 

AECOM 

 Share a groundwater quality meter SOP with the group in advance of December 2012 

sampling event.  Completed 

 Provide LHAAP-04 Proposed Plan public notice and any meeting materials to EPA and 

TCEQ for review after Army comments are incorporated.  Completed 

 Email the RAB to determine whether there is a preference to have the LHAAP-47 PP public 

meeting and the RAB meeting on separate nights during the same week, separate nights 

during separate weeks, or on the same night.  Interim discussion held with RAB members 

identified Jan 8 and 9 for RAB and Public Meeting, Completed  

 Provide Ms. Duke with tracking numbers for TCEQ hard copies as she has not received 

them.  Completed 

 Update PMP table with respect to submittals of DRAFTS – add one hard copy each to 

USFWS, EPA and TCEQ, with a hard copy of electronic transmittal included.  A revised 

table has been developed and will be added to the upcoming PMP update, Completed 

 Add Mr. Torcoletti and Mr. Becher to the distribution for electronic documents, along with 

ensuring Mr. Bruckwicki is included on the distribution.  Completed 

 Send surface water sampling results to RAB or be prepared to present to the RAB during the 

next meeting. 

 Update the master sampling schedule to add LHAAP-12 to be done late in the first quarter to 

try to capture seasonal water level changes. 

 Provide information to EPA on which wells were bailed vs. pumped for the September 

LHAAP-18/24 monitoring event. Completed 

 Compile and submit GWTP volatiles emission data for review by the PBR group.  

 Upload draft documents to SharePoint, and maintain that site as a repository for manager 

reference. 

 

Army 

 Arrange for Ms. Coats, EPA to receive a password for the CRP/CIP website. Completed 

 Army will check the LHAAP database for 1,1,1-TCA and 1,4-dioxane sampling results in 

both groundwater and soils to determine whether it has been evaluated. Completed 

 

EPA 

 Mr. Becher will provide the list of documents developed as referenced in various reports, 

but not found in the AR. 

 Provide copy of USEPA 2007 Longhorn well inventory. 
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 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA.  

 Determine what documents should be in the AR as part of the update supporting LHAAP-

18/24 work. 

 

TCEQ 

 Determine what documents should be in the AR as part of the update supporting LHAAP-

18/24 work. 

 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA 

AEC 

 None 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators (see Document and Issue Tracking table) 

 Upcoming field work  

 Monthly data  

 Quarterly reports  

 Groundwater Treatment Plant 

o Air Monitoring  

o INF Pond Topsoil and erosion control status 

o Repairs and replacements 

o GWTP Longer-Term Plan 

 

Other DERA Program Update     Army 

 Status of Supplemental BERA 

 Decision Document for multiple sites 

 Five Year Review Report Update   

 Sitewide LUC Management Plan – annual update 
  

MMRP Update     Army 

 Update          

Other Environmental Restoration     Army 

 CRP/CIP Update  

 Site 19 Decision Document update  

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute 
 

USFWS Update    RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact 

 USFWS Comments on Documents 

 

Schedule Next Managers’ Meeting 
 

Adjourn 

 

 

ACRONYM LIST 
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1,1,1-TCA 1,1,1-Trichloroethane 

AEC United Stated Army Environmental Command 

AR Administrative Record 

BERA Baseline Environmental Risk Assessment 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CRP/CIP Community Relations Plan / Community Involvement Plan 

DERA Defense Environmental Restoration Act 

DERP Defense Environmental Restoration Program 

EE/CA Engineering Evaluation / Cost Analysis 

EPA United States Environmental Protection Agency 

FD Fay Duke 

GWTP Ground Water Treatment Plant 

INF Intermediate-Range Nuclear Forces 

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Controls 

MMRP Military Munitions Response Program 

PB Paul Bruckwicki 

PBR Permit By Rule 

PMP Project Management Plan 

RAB Restoration Advisory Board 

RM Rich Mayer 

RMZ Rose M. Zeiler 

RTC Response to Comments  

SOP Standard Operating Procedure 

TCEQ Texas Commission on Environmental Quality 

USACE United States Army Corps of Engineers 

USEPA United States Environmental Protection Agency 

USFWS  United States Fish and Wildlife Service 
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LONGHORN ARMY AMMUNITION PLANT 

Karnack, Texas 
   

MONTHLY MANAGERS’ MEETING 
 

 Minutes  
 

DATE: December 11, 2012 

TIME: 10:00 a.m.  

PLACE:       Teleconference – Call 866-203-6896, 1759304791 courtesy of AECOM 

 

Welcome   RMZ 
Attendees:   

USEPA:   Rich Mayer, Kent Becher (USGS)  

TCEQ:   Fay Duke, April Palmie 

USACE:   John Lambert, Wendy Lanier, Aaron Williams 

AEC:    Marilyn Plitnik, Robin Paul 

AECOM:   Dave Wacker, Gretchen McDonnell 

 

Action Items 

AECOM 

 Share a groundwater quality meter SOP with the group in advance of December 2012 

sampling event.  Completed 

 Provide LHAAP-04 Proposed Plan public notice and any meeting materials to EPA and 

TCEQ for review after Army comments are incorporated.  Completed 

 Email the RAB to determine whether there is a preference to have the LHAAP-47 PP public 

meeting and the RAB meeting on separate nights during the same week, separate nights 

during separate weeks, or on the same night.  Interim discussion held with RAB members 

identified Jan 8 and 9 for RAB and Public Meeting, Completed  

 Provide Ms. Duke with tracking numbers for TCEQ hard copies as she has not received 

them.  Completed 

 Update PMP table with respect to submittals of DRAFTS – add one hard copy each to 

USFWS, EPA and TCEQ, with a hard copy of electronic transmittal included.  A revised 

table has been developed and will be added to the upcoming PMP update, Completed 

 Add Mr. Torcoletti and Mr. Becher to the distribution for electronic documents, along with 

ensuring Mr. Bruckwicki is included on the distribution.  Completed 

 Send surface water sampling results to RAB or be prepared to present to the RAB during the 

next meeting.  Completed.  AECOM will be prepared to present data not previously 

presented at the next RAB.  TCEQ reminded the group that all data must be reviewed by 

regulators before it goes to the RAB. 

 Update the master sampling schedule to add LHAAP-12 to be done late in the first quarter to 

try to capture seasonal water level changes.  In progress. 

 Provide information to EPA on which wells were bailed vs. pumped for the September 

LHAAP-18/24 monitoring event. Completed 

 Compile and submit GWTP volatiles emission data for review by the Air Quality permit-by-

rule group.  In Progress 

 Upload draft documents to SharePoint, and maintain that site as a repository for manager 

reference.  In Progress 

 Add April Palmie, TCEQ to all distribution lists that Fay Duke is on. 

 Give April Palmie, TCEQ to SharePoint access. 
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 Provide RAB Meeting minutes for the 08 January meeting to the MMM group before the 

meeting for input.   

 

Army 

 Arrange for Ms. Coats, EPA to receive a password for the CRP/CIP website. Completed 

 Army will check the LHAAP database for 1,1,1-TCA and 1,4-dioxane sampling results in 

both groundwater and soils to determine whether it has been evaluated. Completed 

 Army will prepare an email outlining the categories of documents within the MFRS and 

providing a recommendation on whether they should be added to the AR and why.  

Completed 

EPA 

 Mr. Becher will provide the list of documents developed as referenced in various reports, 

but not found in the AR.  In Progress 

 Provide copy of USEPA 2007 Longhorn well inventory.  In Progress 

 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA.  Completed 

 Determine what documents from the recent Army MFRs should be in the AR as part of the 

update supporting LHAAP-18/24 work.  In Progress, waiting on advisory email from 

Army. 
 

TCEQ 

 Determine what documents from the recent Army MFRs should be in the AR as part of the 

update supporting LHAAP-18/24 work.  In Progress, waiting on advisory email from 

Army. 

 Provide comment/concurrence for the RTCs for the revised LHAAP-03 EE/CA.  In 

Progress, TCEQ will concur with USEPA Comments and provide response today. 

AEC 

 None 

 

Defense Environmental Restoration Program (DERP) PBR Update    AECOM 

 Upcoming document submissions to regulators (see Document and Issue Tracking table) 

 

-Item 1 LHAAP-04 Proposed Plan.  Public meeting date changed to 09 January based on 

comments from the RAB.  PP and public notice have been modified to reflect the meeting 

date change and public notice will be republished with the new meeting date.   

 

-Item 2 LHAAP-47 Proposed Plan.  Agency RTCs are with the Army for review and 

agencies will receive for RTC review in the next few days.  The current thought is to hold 

the LHAAP-47 PP public meeting on 09 January, immediately after the LHAAP-04 PP 

public meeting.  

 

-Item 3 LHAAP-18/24 PSI WP and CSM – AECOM is waiting on TCEQ comments on the 

PSI WP.  EPA comments were received and AECOM will submit responses to EPA 

comments for Army review soon.  TCEQ will submit an extension request letter to cover the 

delay in their comments.  

 

-Items 4 and 5 LHAAP-46 RAWP and LHAAP-67 RAWP – EPA comments received.  

TCEQ stated that they will provide comments, primarily related to how some Shaw DPT 
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data is planned for use.  AECOM stated that the DPT data was used qualitatively to assist in 

placing new wells and will address the comment in the RTC. 

 

-Item 6 LHAAP-03 RI/FS – AECOM sending draft document to Army for review today.  

The document is planned for submittal to the agencies for comment before the end of the 

month. 

 

-Item 7 – GWTP O&M/Air Monitoring - Air monitoring continues.  All pumps are now 

operating at LHAAP-16 so more water being treated from that site.  Replaced 7 pumps at 

LHAAP-18/24 and performed other repair work there to improve operation of that system.   

 

Required INF Pond repairs were evaluated with the decision being to upgrade the entire 

margin of the pond instead of just patchwork on current areas of erosion.  The plan is to 

regrade the clay on the sides and top of the slope, add topsoil and hydroseed.  This work is 

planned to occur in December.   

 

GWTP yesterday lost power due to tree damage to electric pole at northeast edge of 

LHAAP-29 (18
th

 and Avenue D).  The pole and cross-arms were replaced as well as a cross-

arm on the adjacent pole.  Stringing new wire today, so power should be restored by 1PM 

today.  Generators have been used to keep certain GWTP components warm and circulate 

the FBR while power was out.   

 

The GWTP groundwater monitoring report will be in AECOM final review this week, then 

to Army, and finally to agencies.   

 

-Item 8 – 5 Year Review – AECOM is developing the report draft and will be completing 

site visits the week of 17 December.  EPA will contact Ms. Zeiler regarding a possible 

showing of an EPA video about 5-year reviews at the RAB meeting.   

 

-Items 9 thru 12 – Placeholders for AECOM items in the works.  No major comments on 

these. 

 

Item 13 – RAB and MMM - RAB meeting now scheduled for the evening of 08 January.  

Meeting minutes will be provided to group before the meeting for input.  Next MMM 

scheduled for 07 January at 1000, by teleconference.  AECOM will send an invitation. 

 

Item 14 – CIP - Army received EPAs comments.  TCEQ stated they will not comment and 

will provide Army with a “no comment” statement.  Ms. Paul needs to clarify one item with 

Ms. Zeiler and then the draft CIP should be ready to go back to EPA for review. 

 

Items 15 – BERA Data Gap Memo – Mr. Williams stated that comments on surface water 

and sediments were received, but inquired whether any comments would be provided on 

soil.  Mr. Mayer will check on the status of EPA comments for this document.   

 

Items 16-18 – Nothing additional on these items. 

 

 Upcoming field work  

· Compliance sampling for LHAAP-12, LHAAP-16 and surface water were completed 

in December.  

· AECOM 5-Year Review site visits will take place the week of 17 December 2012. 
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· Joint Army/Regulator/AECOM 5-Year Review site inspections will be conducted 

08-09 January 2013.  Plan is to meet at 2PM on 08 January at Army trailer and begin 

by completing the site visits for the full 5-Year Review sites (18/24, 12, 16, 49 and 

Pistol Range).  On 09 January, we would meet in the morning to complete the full 5-

Year Review sites and conduct drive-bys for the remainder of the sites.   

 Monthly data – Additional data attached to the minutes.  Data collected by AECOM to date 

includes compliance sampling at LHAAP-18/24 and perimeter wells, compliance sampling 

for LHAAP-12 and LHAAP-16, and GWTP water and air monitoring sampling. 

 Quarterly reports  

 Groundwater Treatment Plant – See discussion under Item 7 of Document and Issue 

Tracking document. 

o Air Monitoring  

o INF Pond Topsoil and erosion control status  

o Repairs and replacements  

o GWTP Longer-Term Plan 

 

Other DERA Program Update     Army 

 Status of Supplemental BERA 

 Decision Document for multiple sites – In internal Army review 

 Five-Year Review Report Update – field work planned for week of 17 December ; drafting 

of document is on-going 

 Sitewide LUC Management Plan – annual update – In internal Army review 
  

MMRP Update     Army 

 Update – Cannot move forward until resolution of the final ROD.  EPA will provide updates 

as developments occur.          

Other Environmental Restoration     Army 

 CRP/CIP Update – Army responses to EPA comments will be returned to EPA soon. 

 Site 19 Decision Document update  - In Army internal review.   

 

Programmatic Issues      RMZ/RM/FD 

 Status of Dispute – No updates 
 

USFWS Update    RMZ/PB 

 Environmental Restoration Issues with Transfer Schedule Impact – No USFWS 

representative on the call 

 USFWS Comments on Documents – No USFWS representative on the call 

 

Next Managers’ Meeting scheduled as a teleconference at 1000 on 07 January 2013.  AECOM will 

provide an invite. 
 

Adjourn 

 

Attachments 

December 10, 2012 Document and Issue Tracking Table 
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ACRONYM LIST 

 

1,1,1-TCA 1,1,1-Trichloroethane 

 

AEC United States Army Environmental Command 

AR Administrative Record 

BERA Baseline Environmental Risk Assessment 

CRP/CIP Community Relations Plan / Community Involvement Plan 

CSM Conceptual Site Model 

DERA Defense Environmental Restoration Act 

DERP Defense Environmental Restoration Program 

DPT Direct Push Technology 

EE/CA Engineering Evaluation / Cost Analysis 

EPA United States Environmental Protection Agency 

FBR Fluidized Bed Reactor 

FD Fay Duke 

GWTP Ground Water Treatment Plant 

INF Intermediate-Range Nuclear Forces 

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Controls 

O&M  Operation & Maintenance 

MFR Memorandum for the Record 

MMM Monthly Managers’ Meeting 

MMRP Military Munitions Response Program 

PB Paul Bruckwicki 

PBR Performance-Based Remediation 

PMP Project Management Plan 

PP Proposed Plan 

PSI WP Post-Screening Investigation Work Plan 

RAB Restoration Advisory Board 

RM Rich Mayer 

RMZ Rose M. Zeiler 

ROD Record of Decision 

RTC Response to Comments  

SOP Standard Operating Procedure 

TCEQ Texas Commission on Environmental Quality 

USACE United States Army Corps of Engineers 

USEPA United States Environmental Protection Agency 

USFWS  United States Fish and Wildlife Service 

00117204



Document and Issue Tracking 

Longhorn Army Ammunition Plant  

December 10, 2012 
 

 1 

 

Item Description Next Action 

 

Due Date 

 

Status Remarks 

1 LHAAP-04 Proposed Plan 
Re-schedule 

Meeting date and ad 
12/11/12 Finalize Dec 11 Due to EPA/TCEQ as F 12/31 

2 LHAAP-47 Proposed Plan 

Army review RTC 

for EPA and TCEQ 

comments  

12/03/12 

Looking to schedule in 

conjunction with LHAAP-04 

January Meeting 

Due to EPA/TCEQ as DF 12/31 

3 
LHAAP-18/24 PSI WP and 

CSM 

AECOM responding 

to EPA comments, 

awaiting TCEQ 

comments 

12/03/12 
Expecting comments or 

concurrence from TCEQ 
 

4 LHAAP-46 RAWP 

AECOM responding 

to EPA comments, 

awaiting TCEQ 

comments 

12/03/12 
Expecting comments or 

concurrence from TCEQ 

 

Due to EPA/TCEQ as DF 12/31 

5 LHAAP-67 RAWP 

AECOM responding 

to EPA comments, 

awaiting TCEQ 

comments 

12/03/12 In-progress 

 

Due to EPA/TCEQ as DF 12/31 

6 LHAAP-03RI/FS 
AECOM develop 

Army Draft 
12/10/12 

In-progress, Army submittal 

12/10 
 

7 GWTP O&M/Air Monitoring 

AECOM submits 

Monthly and interim  

Report 

Continued 

 

Continued air monitoring in 

progress and repairs 

documented in weekly summary 

  

INF Pond Additional soil cover and 

erosion control matting planned for 

December 

8 5 Year Review Complete Site Visit 12/20/12 Develop Army draft 5 Year Review 
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Document and Issue Tracking 

Longhorn Army Ammunition Plant  

December 10, 2012 
 

 2 

Item Description Next Action 

 

Due Date 

 

Status Remarks 

9 LHAAP-16 RD WP 
AECOM Submit 

Army Draft 
January 

 

In-progress  

10 LHAAP-17 RD WP 
AECOM Submit 

Army Draft 

 

January 

 

In-progress  

11 LHAAP-29 PSI WP 
AECOM submits 

draft 

January  

In-progress 
Soil and groundwater sampling, aquifer 

testing planned similar to 18/24 

12 

LTM Plan Memo LHAAP-12, 

LTM Plan Memo LHAAP-

16/LHAAP-001-R-01 

AECOM Submits 

Draft 

 

January 

 

In-progress  

13 RAB and MMM 

Army review and 

AECOM submits to 

regulators 

12/07/12 

 

Complete  

14 

 

CIP 

 

EPA/TCEQ  

Comment 

 

11/26/2012 

 

Submitted 10/25/2012 

 

DF Due to EPA/TCEQ 12/26/2012 

15 

 

BERA Data Gap Memo 

 

 

EPA/TCEQ  

Comment 

 

12/5/2012 

 

 

Submitted 11/5/2012 

 

DF Due to EPA/TCEQ 1/7/2013 

16 

 

BERA Addendum Work Plan 

 

 

Submit Army  

Draft 

 

12/21/2012 

 

  

17 

 

BERA Field Work 

 

Initiate Field  

Work 

 

3/25/2013 

  

18 

 

BERA Addendum   

 

 

Submit Army 

Draft 

 

6/20/2013 
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