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1.0 Introduction

This Closure Decision Document describes the rationale for the proposed closure of Solid
Waste Management Unit (SWMU) Hawthorne Army Ammunition Plant (HWAAP) J03,
Building 70 Diesel Fuel Leak, hereafter referred to as SWMU ]03, at Hawthorne Army Depot
(HWAD), Hawthorne, Nevada (Figure 1).

A Final Corrective Action Plan (CAP) was prepared for SWMU J03 (CH2M HILL, 2007) and
approved by the Nevada Division of Environmental Protection (NDEP) on October 12, 2007
(NDEP, 2007). The Final CAP stated that the remedy is in place for SWMU J03, and
recommended additional site characterization be performed to confirm that only low levels
of total petroleum hydrocarbons (TPH) exist at the site and that the site is ready for closure.
The additional site characterization activities have been completed, the presence of free
product remains at less than 0.5 inches in all wells, and the site is ready for closure. The
following paragraphs provide a brief overview of the site history, physical setting,
investigation history, summary of the additional site characterization activities, conclusions,
and decommissioning activities completed at the site. Additional background information is
provided in the Final CAP for SWMU J03 (CH2M HILL, 2007).

2.0 Site History

SWMU ]03 is located near the west corner of the central magazine area of HWAD,
approximately 2 miles east of the U.S. 95 gate near Building 70 (Figure 2). In the early 1940s,
two 100,000-gallon aboveground storage tanks (ASTs) were installed at SWMU ]J03 to
provide diesel fuel to boilers at Building 70 (USAEHA, 1988). Releases of fuel from the
piping connecting the two ASTs, or related piping, were reported in 1991 during an
inspection.

3.0 Physical Setting

The site is presented in detail on Figure 2. With the exception of its proximity to the paved
road just to the west and northwest, the site is in a relatively remote area of HWAD. A
bioventing system and one downgradient groundwater quality monitoring well still operate
onsite, but no other structures remain. The site is covered with sparsely vegetated earth.

In July 1997, the depth to groundwater in the downgradient monitoring well was measured
at 200 feet below ground surface (bgs), but no other instances of this depth were noted.
Depth to groundwater at the site has consistently ranged from approximately 104 to 128 feet
bgs. The most recent groundwater levels, measured in February 2009, indicate that
groundwater at the site is between 103.99 and 105.00 feet bgs. Given the basewide
groundwater flow pattern, the groundwater flow at the site is estimated to be toward the
northwest (Secor, 2005).

Soil beneath the backfilled excavations consists of sands, silts, and sandy silts.

Water supply well #7 (currently used as a non-potable water source because the water
quality is inadequate for use as a potable water source) is 1.2 miles to the north
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(sidegradient to groundwater flow) and water supply well #1 (infrequently used as a
potable water source for HWAD) is 2.9 miles to the northwest (sidegradient to groundwater
flow) (Figure 1).

4.0 Investigation History

During an inspection conducted in 1991, a diesel release was discovered and reported at J03
from piping connecting the two ASTs (Secor, 2005). For an undetermined period of time
from the 1940s to 1991, an unknown quantity of diesel fuel was released at this site. In 1991,
the piping and approximately 34,000 cubic yards of soil between the two ASTs were
removed to 35 feet bgs. Approximately 250 cubic yards of the impacted excavated soil were
stockpiled onsite and later used for backfill; however, the disposition of the remaining
33,750 cubic yards of impacted excavated soil is not known. The ASTs were removed from
the site along with surrounding soil in 1997. Approximately 500 cubic yards of soil from the
AST excavation were used to backfill the main excavation, but disposition of the remaining
excavated soil is unknown.

By 1994, erosion and sloughing reduced the depth of the pit to 25 feet bgs, prohibiting
collection of soil samples at the floor of the excavation. However, after removing exposed
and weathered soils from near the sidewalls of the excavation, sidewall soil samples (SS01
through SS08) were collected at approximately 15 to 25 feet bgs. Two additional sidewall
samples (BG70-SS01-2-S and BG70-SS02-2-S) were collected from an observed stained area at
approximately 15 feet bgs. To define the vertical extent of soil contamination, subsurface soil
samples were collected from hollow-stem auger soil borings SB01 through SB09. To
investigate the potential for groundwater contamination, hydropunch groundwater samples
were collected from SB07, SB08, and SB09; SB08 was completed as groundwater monitoring
well BLDG70MWO01.

The excavation was backfilled with a mixture of woodchips and stockpiled contaminated
soils from 12 leaking underground storage tank (LUST) sites (Tetra Tech, 1998). Vertical air
injection wells were installed to passively remediate the impacted soil beneath the
excavation. The active bioremediation system was converted to a passive system after the
2-month pilot test. Results from the pilot test were used to estimate the time necessary to
complete remediation in the shallow and deep soils. Remediation in the shallow soils was
calculated to be 0.4 years, while remediation in the deep soils was estimated at 7.5 years
(Tetra Tech, 1998). The passive bioremediation system was decommissioned in March 2009
at the direction of NDEP as stated in the Final Closure Report/Decision Document approval
letter dated December 12, 2008.

5.0 Additional Site Characterization Activities

Additional site characterization activities were performed at SWMU ]03 from September 20
through December 5, 2007. Geoprobe push sampling was performed at boring J03-SB1 in
September to a depth of 46 feet bgs where refusal was encountered. Sample collection at
boring J03-5B1 was resumed and completed in November using a rotosonic drilling rig.
Nine borings (J03-SB1, J03-SB2, J03-S5B3, J03-SB4, J03-SB5, J03-5B6, J03-SB7, J03-SB8, and J03-
SBY) were advanced using rotosonic drilling technology at the locations shown on Figure 2.
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Continuous soil cores were collected at each location from ground surface to the total depth
of the boring. Each soil core was observed for visual staining and field-screened using a
photoionization detector (PID) and flame ionization detector (FID). At least one soil sample
was collected at every 10-foot interval and directly above groundwater (if groundwater was
reached) based upon PID and FID measurements and visual observations. Each soil sample
was submitted to TestAmerica, Inc. (formerly Severn Trent Laboratories, Inc.) in Denver,
Colorado, for TPH-diesel, TPH-gasoline, and TPH-motor oil analyses.

Borings J03-SB1 through J03-SB3 and J03-SB5 were completed as temporary groundwater
gauging wells. All of the temporary gauging wells were designed to intersect groundwater
and were installed using 2-inch-diameter Schedule 40 polyvinyl chloride (PVC) well risers
and 10-foot, flush-threaded, 10-slot PVC well screen sections. Annular materials such as a
filter pack and a bentonite seal were not installed. Depth to water was measured 12 hours
following installation using an interface probe. Product was not detected in any of the
temporary gauging wells. All temporary wells were abandoned according to Nevada
regulations following soil sampling and/or groundwater gauging activities.

On November 27-28, 2007, borings J03-SB4 and J03-SB6 were advanced and completed as
permanent gauging wells. Boring J03-SB4 was selected as a monitoring well to represent the
most downgradient extent of contamination at J03. Boring J03-5B6 was selected as a
monitoring well to represent a well within the former source area for SWMU J03. Both
borings were observed for visual staining and field screened from ground surface to
groundwater using PID and FID instruments. Both borings were completed by installing
2-inch-diameter Schedule 40 PVC well risers and 10-foot, flush-threaded, 10-slot PVC well
screen sections. Following installation, water level measurements were collected at each
boring using an interface probe.

Borings J03-SB7 through J03-SB9 were advanced to the base of a former excavation or 10 feet
past evidence of contamination. Boring J03-SB9 was advanced to 76 feet bgs, 16 feet past the
last evidence of contamination. Boring J03-SB7 had no evidence of contamination
throughout the entire boring but was advanced to 75 feet bgs for verification. J03-SB8 was
advanced to 107 feet bgs, 12 feet past the last evidence of contamination. All borings were
abandoned following sampling activities.

In December 2006, free product was measured at 3.8 inches in BLDG70MWO01, but remained
under 0.5 inches from February 2007 to April 2008. At the request of NDEP, wells
BLDG70MWO01, J03-SB4, and J03-SB6 were gauged for the presence of free product on
February 4, 2009. Well BLDG70MWO01 observed 0.04 feet (0.48 inches) of free product during
the February 2009 gauging event; although this product was at a thickness of less than 0.50
inches, it was removed on April 7, 2009, during a subsequent site visit to HWAD when the
product was measured at a thickness of 0.44 inches. Wells J03-SB4 and J03-SB6 were
monitored for free product in January, February, March, and April 2008, and none was
detected. In addition, no free product was observed in these two wells during the gauging
event completed on February 4, 2009. As a result, groundwater samples were collected and
submitted for volatile organic compound (VOC) analysis by U.S. Environmental Protection
Agency (USEPA) Method 8260B as directed by NDEP.
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6.0 Additional Site Characterization Results

Soil lithology and field screening results are summarized on the boring logs (Appendix A)
and cross sections (Figures 3 and 4). The soil samples collected at SWMU ]J03 exhibited
visual staining and petroleum odors. The two highest FID readings at SWMU J03 were
1,804 parts per million (ppm) from boring J03-SB2 at 66.5 to 68 feet bgs, and 1,063 ppm from
J03-SB8 at 44 to 45 feet bgs. Elevated FID readings were not detected at the groundwater
table. Visual staining was only noted in boring J03-SB1 at 36 to 38 feet bgs.

Temporary wells J03-SB1 through J03-SB3 and J03-SB5 were gauged following installation
activities and allowed to stabilize before abandoning. Soil samples were collected
throughout the depth of each borehole and at the water table. Free product was not detected
in any of the temporary gauging wells. Groundwater levels in the temporary gauging wells
ranged from 102.93 to 104.99 feet bgs.

Permanent gauging wells J03-SB4 and J03-SB6 were gauged following installation activities,
allowed to stabilize, and gauged monthly since January 2008. Free product has never been
detected in either permanent well. Groundwater levels ranged from 103.72 to 104.94 feet
bgs. Depth-to-water measurements for these wells are summarized on Table 1. Depth-to-
water measurements were not taken for borings J03-SB7 through J03-SB9 because they were
not drilled to groundwater.

Analytical soil sample results are summarized in Table 2 and the laboratory and data
validation reports are included in Appendix B.

Tier 2 Site-Specific Target Levels (SSTLs) for soil samples collected deeper than 10 feet bgs
are based on conservative fuel saturation values, which vary depending on particle size. The
methods and assumptions used to derive these SSTLs are provided in the Final CAP for J03
(CH2M HILL, 2007), which was approved by NDEP on October 12, 2007 (NDEP, 2007). If
sample-specific particle size information is not collected, then the sampling results for soil
samples collected deeper than 10 feet bgs are compared against the minimum SSTL
concentration (i.e., 2,000 milligrams per kilogram [mg/kg] for TPH-gasoline; 3,000 mg/kg
for TPH-diesel; and 5,000 mg/kg for TPH-motor oil). Notes on Table 2 indicate whether the
minimum SSTL is exceeded for samples deeper than 10 feet bgs without associated particle-
size measurements.

Eight soil samples were collected from 44 to 71 feet bgs from borings J03-SB1, J03-SB2,
J03-SB5, J03-SB6, J03-SB8, and J03-SB9 from a range of soil types and analyzed for particle
size (American Society for Testing and Materials [ASTM] Method D422 [2007]). The particle
sizes were used to select the appropriate SSTL. In addition to the eight soil samples where
SSTLs were developed, a total of 96 samples were collected from all nine boring locations.

TPH-gasoline and TPH-motor oil were not detected above their respective SSTLs or
minimum SSTLs in any of the soil samples collected at SWMU J03. The maximum TPH-
gasoline result of 510 mg/kg was collected from J03-SB5 from 70 to 71 feet bgs, significantly
below the SSTL for gasoline. The maximum TPH-motor oil result of 2,500 mg/kg was
collected from J03-SB1 at a depth from 46 to 47 feet bgs, significantly below the 5,000-mg/kg
SSTL for motor oil.
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TPH-diesel was detected above the minimum SSTL of 3,000 mg/kg in borings J03-SB1,
J03-SB6, J03-SB7, and J03-SB9. The highest TPH-diesel concentration was 38,000 mg/kg
detected at J03-SB9 from 53.5 to 54 feet bgs. The deepest occurrence of TPH-diesel above the
minimum SSTL was detected at 3,600 mg/kg in boring J03-S5B6 at 55 to 56 bgs. Although
these TPH-diesel concentrations are above the minimum SSTL for TPH-diesel, as shown on
Cross Sections A-A” and B-B” (Figures 3 and 4), the concentrations drop to below the
minimum SSTL for the remainder of the borehole depth. There are no exceedances of the
minimum SSTL within 10 feet of groundwater.

Groundwater samples collected from wells J03-SB4 and J03-SB6 reported estimated
concentrations of tetrachloroethene (PCE) below the 5-micrograms-per-liter (ug/L) action
level. The highest level of PCE (0.91] pg/L) was detected in the sample collected from well
J03-SB4 (the estimated PCE concentration of the field duplicate collected at this location was
0. 81J ng/L). PCE was detected in the sample collected from well J03-5B6 at an estimated
concentration of 0.29] pg/L. No other analytes were detected in the samples collected from
these two wells (Appendix B).

Seven of the 10 samples collected from 0 to 10 feet bgs were below the Tier 1 action level of
100 mg/kg. No TPH-gasoline results exceeded 100 mg/kg. Borings with TPH
concentrations above 100 mg/kg were J03-SB1 (TPH-diesel of 810 ] mg/kg and TPH-motor
oil of 960 ] mg/kg), J03-SB5 (TPH-diesel of 430 ] mg/kg and TPH-motor oil of 340 ] mg/kg),
and J03-SB8 (TPH-diesel of 220 ] mg/kg and TPH-motor oil of 170 ] mg/kg). However, none
of samples collected from the 0 to 10-foot bgs depth interval exceeds the minimum Tier 2
SSTL value samples (2,000 mg/kg for TPH-gasoline; 3,000 mg/kg for TPH-diesel; and

5,000 mg/kg for TPH-motor oil; see Table 2). The maximum concentrations in the 0 to 10-
foot bgs depth interval were collected from J03-SB1: TPH-gasoline of 3.5 mg/kg; TPH-diesel
of 810 ] mg/kg; and TPH-motor oil/Bunker C of 960 ] mg/kg (Table 2).

7.0 Conclusions

Based on historical and additional site characterization data, closure criteria have been
satisfied for SWMU J03. Closure of SWMU J03 is requested following Nevada
Administrative Code (NAC) 445A.227 guidelines, under which the following issues were
addressed:

a. Depth of groundwater: 103.99 to 105.00 feet bgs (February 2009).

b. Distance to irrigation or drinking water wells: Water supply well #7 (currently used as a
non-potable water source because the water quality is inadequate for use as a potable
water source) is 1.2 miles to the north (sidegradient to groundwater flow) and water
supply well #1 (infrequently used as a potable water source for HWAD) is 2.9 miles to
the northwest (sidegradient to groundwater flow).

c. Type of contaminated soil: Sands and silty sands.

d. Annual precipitation: 4.6 inches (evapotranspiration potential is 48 inches per year
[USAEHA, 1988]).

e. Type of waste/substance released: Diesel fuel.
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f. Extent of contamination: In December 2006, 0.32 feet of product was detected in
monitoring well BLDG70MWO01. Monthly gauging has been performed at the well from
January 2007 through April 2008. Product measurements have been less than 0.5 inches
during those months. Well BLDG70MWO01 was gauged for the presence of free product
on February 4, 2009; the well observed 0.04 feet (0.48 inches) of free product at that time.
Although not removed at the time of gauging, this product was removed on April 7,
2009, during a subsequent site visit to HWAD; 0.44 inches of product was observed at
that time.

In September and December 2007, additional soil sampling was performed at nine
borings. The soil sampling confirms that there are only isolated detections of TPH-diesel
above the Tier 2 SSTL. There are no exceedances of the TPH-diesel SSTL within 50 feet of
groundwater. From the results, the extent of contamination primarily appears in the
soils located above the groundwater table with minimum contamination located from

0 to 10 feet bgs at J03-SB1 (TPH-diesel of 810 ] mg/kg and TPH-motor oil of

960 ] mg/kg), J03-SB5 (TPH-diesel of 430 ] mg/kg and TPH-motor oil of 340 ] mg/kg),
and J03-SB8 (TPH-diesel of 220 ] mg/kg and TPH-motor oil of 170 ] mg/kg). There are
no exceedances of the TPH-diesel SSTL within the 0 to 10-foot bgs depth interval. No
product was observed at the two borings advanced to the water table, and no product
was observed at the water table during the first 4 months of 2008. Groundwater samples
from monitoring wells J03-SB4 and J03-SB6 collected in February 2009 reported
estimated detections of PCE at 0.91] pg/L and 0.29] pg/L, respectively. These estimated
PCE concentrations are below the groundwater action level. No other analytes were
detected in the samples collected from these two wells.

g. Present and potential use of the land: Industrial (present and future).

h. Preferred routes of migration: Downward migration of fuel in soil into groundwater and
lateral movement in groundwater.

i. Structures and impediments: With the exception of the vapor extraction wells and
associated equipment, no structures exist onsite. Railroad tracks run along the western
edge of the site.

j. Potential fire, vapor, or explosion: None.

k. Other factors: Since 1998, a passive and active bioremediation system has been
remediating soil at this site. Oxygen utilization data collected in 2001 indicated that
bioremediation was still occurring. Due to the relatively flat gradient and low
groundwater velocity at the site, a thin layer of free product appears to have slowly
moved from the tank area to the northwest until it was discovered in well
BLDG70MWO01 in December 2006. Slightly elevated levels of dissolved TPH in late 2001
and early 2002 may have provided some indication that product was approaching this
well, which is located approximately 140 feet from the tank area. The lack of product
thickness and free product recovery from this well from January 2007 through April
2008 monthly free product sampling events indicates that the extent and magnitude of
free product are limited and appear to be below the 0.5-inch action level.

An evaluation of the NAC 445A site assessment factors indicates that SWMU J03 does not
require additional corrective action. Free product levels continue to be below 0.5 inches in
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well BLDG70MWO01 and no product has ever been observed in wells J03-SB4 and J03-SB6.
Closure at SWMU ]03 is, therefore, recommended. It is further recommended that wells JO3-
SB4 and J03-SB6 be abandoned in accordance with State of Nevada Division of Water
Resources regulations.

8.0 Decommissioning Activities

Decommissioning activities at SWMU ]03 were performed on March 10, 11, 16, and 17, 2009,
and included the abandonment of four air injection wells, seven vapor monitoring wells,
one soil moisture probe, approximately 384 feet of subsurface horizontal air injection line,
the removal of eight aboveground passive vent stack pipes, the removal of the 2-inch-
diameter surface conveyance piping, and the dismantling of the treatment system
components and concrete pad. Decommissioning activities were performed by WDC
Exploration and Wells, Zamora, California, in accordance with the Well Decommissioning
Variance approved by the Division of Water Resources in September 2008 (Appendix C).
Walker Lake Disposal, Inc., Mineral County, Nevada, was subcontracted to transport and
dispose of all debris generated during decommissioning activities.

The grout-in-place abandonment method was used to abandon the four air injection wells
(AIW-1, AIW-2, AIW-3, and AIW-4) and the 384 feet of subsurface horizontal air injection
line at SWMU J03. The grout-in-place method was performed by placing a tremie pipe (1.5-
inch-diameter) inside the well casing and pumping grout composed of a bentonite mixture
through the tremie pipe to the bottom of the well. The tremie pipe was slowly withdrawn
keeping the bottom of the pipe below the level of the grout until the well casing was filled to
ground surface. Following grout placement within the casing, a backhoe was used to
excavate/remove the concrete pads, well vaults, and well casings (to at least 1 foot bgs) on
the air injection wells, the seven vapor monitoring wells, and the soil moisture probe. Once
the surface completions were removed, the tops of the remaining well casings were capped
with concrete and backfilled with surrounding clean soil. Photographs of SWMU J03 before
and after the decommissioning activities were completed are presented in Figure 5.

The grout-in-place method was used to abandon the subsurface horizontal air injection lines
connecting the passive vent stack pipes to the treatment system. The grout-in-place method
was performed by using a fitting to connect the grout hose to the end of the piping and
pumping a volume of bentonite grout into the line based on the approximate length and
diameter of the piping. Following grout placement within the piping, a backhoe was used to
excavate/remove the exposed end of the pipe and the resulting excavation was backfilled
with surrounding clean soil. The concrete pad (treatment system foundation) was broken
into manageable pieces using the backhoe bucket and placed into the debris roll-off.
Following the completion of decommissioning activities at SWMU ]J03, the backhoe was
used to grade the site to match the surrounding area.

Prior to the start of treatment system dismantling activities at SWMU ]03, all electric power
to the system was shut off and the electric cable was severed and capped. The treatment
system was dismantled by first unbolting the blower assembly from the concrete pad and
then cutting and removing the PVC conveyance piping connecting the blower to the air
stripper. The blower assembly was removed intact and placed into bunker 101-129 for
storage. The backhoe was then used to remove the plastic shed housing, the treatment
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system, the remaining treatment system components, the 2-inch-diameter surface
conveyance piping, and the eight passive vent stack pipes for placement into the debris roll-
off container.

The debris generated during decommissioning activities at SWMU J03 (PVC pipe, concrete,
rubber hoses, and plastic) was placed into one of two 20-cubic-yard roll-off containers with
similar debris generated during decommissioning activities conducted at four other sites at
HWAD (B20, K03a, K03d, and K05). Upon completion of the decommissioning activities at
all of the sites, the debris roll-off containers were transported by truck to the HWAD
construction-debris landfill for disposal, while the roll-off container with the metal debris
was transported by truck to a local metal recycler.

Prior to CH2M HILL demobilizing from the facility, HWAD conducted a site inspection of
SWMU ]J03 and found no outstanding issues at that time. Therefore, based on the above-
described decommissioning activities conducted at SWMU J03 in addition to the request for
closure, Response Complete is requested for this site.

9.0 References

ASTM International, 2007. ASTM D422-63(2007) Standard Test Method for Particle-Size
Analysis of Soils.

CH2M HILL, 2007. Final Corrective Action Plan for J03: Building 70 Diesel Fuel Leak. September.

Nevada Division of Environmental Protection (NDEP), 2007. “ Approval of Final Corrective
Action Plan for SWMU ]03: Building 70 Diesel Fuel Leak, Hawthorne Army Depot,
Hawthorne, Nevada, September 2007.” Letter dated October 12, 2007.

SECOR, International Inc., 2005. Final Work Plan Additional Site Investigation at SWMU J03,
Hawthorne Army Depot, Hawthorne, Nevada. August.

Tetra Tech, Inc., 1998. Final Report Enhanced Bioremediation Pilot Test Building 70 Diesel Spill
Site, Hawthorne Army Depot, Hawthorne, Nevada. April.

U.S. Army Environmental Health Agency (USAEHA), 1988. Evaluation of Solid Waste
Management Units. HWAAP, Hawthorne, Nevada. Final Report. Ground Water Contamination
Survey No. 38-26-0850-88. May 12-19 and August 1-5.

Guidance for Dermal Risk Assessment). Final. USEPA /540/R/99/005. NTIS
No. PB99-963312. Office of Emergency and Remedial Response, Washington, D.C. July.

DEN/ES112006001.D0C



Tables

DEN/ES112006001.D0C



STX'10090021 +SI/NIA

paIaunoous JoN :IN
painseauw JoN AN
auoz Buiyieaiq ul pajoajep JoN AN

J10j08}9p UOlEZIUOIOIOY
uoyjiw Jad sped :wdd

suojeb :|ef

Buiseo jo doj mojaq 199) :001q I

|oA8] BaS UeaW SAOQE 193} (S )

jusosad g0 aroqe anisojdxa auljoseB Jemo Buiosiep jo sjqedes sel-Hinw e yim paulelqo aue sbuipess 137,

eq Buunp uiom aie abpled ojuebio ue yum siojelidsey “uol|iw sad sued o1z 8aoge (sOOA) spunodwod olueblo 8|ie|oA 108)ep UeD Jey} 8el-lHNW yim painsesw ale auoz buiyjeaiq ul sbuipesl q|d deed ,
pejoslep si jonpoud 881y usym apew Ajuo st juswisnipe ay go"0 Ansuap jonpoud sy Aq jonpoud aa1) 8y} Jo ssausIy} auy} BurAidiinw Aq paulejqo ale suoneAs|e Jejempunolb paisnipy

1004 |00 ¥s@Jeau ay) 0} Bulinseaw jo a|qedeo aqoid @oepslUI UB UM painsesw aie Jejempunolf pue jonpoid 88y 0} yideq

S9JoN
NN N an umouun umouyun 66'€0L aN an umowsiun 6002/v/2 v-eor 2Ins0|Q
AN 00 an umousiun umouun Y6701 an an umouxun 8002/L41v v-eor Auop
N 00 an umouyun umouyun 1870} an aN umowsiun 8002/92/€ y-eor Alupuon
N 00 an umouun umouun LLYOL an an umouwsiun 8002/.2/2 v-eor Alupuon
N 60 an umouyun umouun 98701 an an umousiun 800Z/€Z/L y-eor Alpuop
N WN an umouyun umouun 00°50L an aN umouwsiun 6002/v/2 9-€0r 2Ins0[Q
N 00 an umouyun umouun 8L°€0L an an umouwsiun 800Z/LLI¥ 9-€0r Aluon
N 00 an umouun umouun zLe0L an an umouwsiun 8002/92/€ 9-€or Ao
N 00 an umousiun umouiun £8°€0} an aN umouxun 8002/.2/2 9-€0r Auop
N ol an umouyun umouun 68°€0) an aN umowiun 8002/€Z/L 9-€0r Alyuop
N N umousiun umousiun 6,701 $0'0 SLp0L umouwsiun 6002/¥/T LO-MIN 2insoQ
N 00 umousiun umowsiun £L7701 €00 0L'v0b umouwsiun 800Z/L4/¥ LO-MIN Alpuop
N €0 umousiun umousiun 65701 200 1G04 umouwsiun 8002/92/€ LO-MIN Ajpuop
N 00 umouwsiun umowsiun ¥570L €00 15701 umousiun 8002/.2/2 LO-MI Aluon
N oL umouun umouyun S5H0L 200 €5%01 umouxun 8002/€2/} LO-MI Auop
N 0 umouyun umousiun 9r'v0L 100 SY'p0L umousiun 2002/S/Z} LO-MIN Alupuon
N 50 umouyun umouyun 67701 200 Ly'v0L umowiun L00Z/SH/LL LO-MIN Aluop
N S0 umouyun umouyun or'oL 200 prpoL umouwsiun L00Z/€Z/0L LO-MIN Alupuon
N 8l umouyun umouun 29101 200 09401 umowsiun £002/82/8 LO-MIN Alupuop
N N umouyun umouxun 05'70L 100 6 %01 umouwsiun 2002/v2IL LO-MIN Ao
N WN umousiun umouwsiun SG70L 200 €501 umouwsiun 2002/92/9 LO-MI Ao
N WN umouwsiun umouyun 65701 100 85701 umouxun £002/€2/S LO-MIN Auop
“Bujuonounyjew Josuss usBAXQ “eel umousiun umousiun 95701 100 S5'P0L umowiun 2002/v2ly LO-MIN Alupuon
Inw Buluoounyew o} anp painsesw jou J|d/137 euoz Buiyjesig N N
“Apumm Ko\ “oel AN AN umousun umouun z5H0L 100 LG0L umouwsiun 2002/L2/€ LO-MI Ajpuop
Inw Buluonounjjew o} enp painsesw jou qld/ 137 auoz Buiyjeaig

"suojjeb Gz'0 pelieg "pajeInbeod ‘jesalp pasayieam pIo an an 520 umouwsiun umowsiun $570L 100 €504 umouwsiun £00Z/EV/T LO-MIN Ajupuop
*S8LUY) BAY UMOP JB|leq UeyY “[lem woJ 1onpoid Jo dnd Z/| p: an an dnoz/p umousiun umousiun 19701 - N umouwsiun £00Z/€2/L LO-MIN Ao
an an umowiun umouiun 20901 2€0 o' ¥0L umowiun 9002/02/ZL LO-MI Ao

) (widd) (1=B) ey ) (001 )

sjuswwon p(8uoz Buiyjeasg) (suoz Buiyieasg) paianoday quonesld (0019 3) 4 ssawyoIyL Jonpoud ea14 (1sw ) ajeq ajdweg IPM oInpatas
Buipeoy 191 BuIpesy ald jonpoud J19)EMpPUNOID «491eM 03 yideg . o1 yadag Buise jo doy Bupoyuowy  Buuoyuop
0 Ayyuenp pajsnipy

epensp ‘Jodaq Aty auioyme ‘SIS yue, aBeiojs puncibiapun ‘SOr NWMS o) Juawnoog Uojsioad/oday ainsoj)

6002 Ateniga - 9002 129 a ‘ejeq buy 1019
L elqeL




§7X'100900Z1 LSF/NIA

LSS uw > ON 000G z6 1SS uw > ON 000 08l LSS ulw > ON 000T 8l - 100z ‘Gl JoqeNON  G'08-08  §-ES
ON 00008 0zs oN 0000} 006'6 oN 000G 0lg (Puesouy)zL'0  L00Z ‘vl 4oqWanoN LL0L ER:S
ON 0000 099 oN 0005} 000'7} oN 005°L i34 (Pues AJIS) G900 L0OZ 'Y} JoquisnoN /96’99 S-ES
(ON) 1SS "uw > (aN) oN 000G Ly (aN) LSS "uw > (aN) oN .000'€ Lp> (an) (aN) oN 0007 zl> - 1002 ‘p1 JoquanoN 09-65 s-gs
(aN) 1SS "uw > (aN) oN 4000'S 8> (aN) LSS "uw > (aN) oN -000'€ 8b> (an) (aN) oN 0007 s> - 1002 ‘p1 JoquanoN 056 5-gs
(aN) LSS unw > (an) oN 000’ V> (aN) 1Lss “uw > (an) oN :000'¢ V> (an) (an) oN 000 T - £00T ‘1 JoquianoN ov-6€ 5-8s
(aN) LSS “uw > (an) oN 000G Tr> (aN) 1Lss “uw > (an) oN 000 Tr> (aN) 1LsS U > (an) oN 000 zi> - 2002 ‘| JoquianoN 0g-62 s-8s
(aN) LSS uw > (aN) oN 000G 99> 1SS uw > ON 000 ) (aN) 1LsS "uw > (an) oN 000 81> - 2002 ‘p| JoquianoN 0z-6L s-8s
ON 000G rove oN 000 roey (an) oN 40007 €l - £00Z ‘b1 JoquenoN 016 5-gs
(aN) LSS uw > (an) oN 000'G 8> (aN) 1Lss “uw > (an) oN 000'€ gv> (aN) 1LsS "uw > (an) oN 0007 61> - 100Z ‘1z J0qWONON  L0L-90L  p-8S
LSS uw > ON 000'G roz (aN) 1Lss “uw > (an) oN 000 LI'v> (aN) 1LsS U > (an) oN 000 1> - 100Z ‘[z J0QWONON 00166 +-8S
LSS uw > (an) oN 000G rzs> 1SS uw > (an) oN 000 rze> (aN) 1LsS "uw > (an) oN 000T z> - £00Z ‘22 JoquenoN 0668 r-as
(aN) 1SS uw > (an) oN 000G zr> (aN) 11ss "uw > (an) oN 2000 Tr> (aN) LSS "uw > (aN) oN 000T z> - £00Z ‘L2 JoqWenoN 0862 r-as
(aN) 11SS "uw > (an) oN 000’ R (aN) 11SS "uw > (aN) oN .000'€ L'p> LSS “ulw > OoN 0002 z - 1002 ‘LT J8quenoN 0469 v-gs
LSS uw > ON 000'S rrL (aN) 1Lss “uw > (an) oN 000 Tr> (aN) LSS "uw > (aN) oN 000 T - 2002 ‘22 JoquenoN 0965 [a:S]
(aN) LSS unw > (an) oN 000'G 1> (aN) 1Lss “uw > (an) oN :000'€ V> (aN) LSS "uw > (an) oN 000 zi> - £00T ‘12 JoquianoN 056 r-8s
(aN) LSS uw > (an) oN 000'G er> (aN) 1Lss “uw > (an) oN 2000'¢ £p> (aN) 1LsS "uw > (an) oN 0007 €l> - 2002 ‘2 JoquanoN ov-6€ s
(aN) LSS uw > (an) oN 000G 6> (aN) 1Lss “uw > (an) oN 000'€ 6> (aN) LSS "uw > (an) oN 0007 gl> - 100z ‘[z 10qWONON  §Tgrlz  vES
(aN) LSS uw > (aN) oN 000G 6v> (aN) LSS "unw > (an) oN 000 6> (aN) 1LsS "uw > (an) oN 000 gl> - £00Z ‘22 JoquenoN 0z-6L v-as
ON 000'S V> (an) oN 000 Vb oN 40007 € - 2002 ‘2z JequenoN o01-8 v-as
(aN) 11sS "uw > (aN) oN 000'S 9> (aN) LSS Ui > (an) oN 2000'€ 9> (an) (an) oN 20002 vi> - 2002 ‘0 J9qWanON #0L-€0L €8s
(aN) LSS uw > (aN) oN 000G er> (aN) 1Lss “uw > (an) oN 000 £p> (aN) (an) oN 000 €l> - 2002 ‘61 JoquianoN 9616 €8s
(aN) LSS uw > (an) oN 000G 6v> (aN) LSS "uw > (an) oN 000 6> (aN) (an) oN 000 gl> - £00Z ‘61 JoquanoN 18-98 €8s
(aN) 11SS "uw > (an) oN .000'S o> (aN) 7LSS U > (aN) oN .000'€ V> (aN) 11SS uw > (aN) oN 0002 81> - 1002 ‘61 JequenoN €Lzl €-gs
(aN) 1SS “uw > (an) oN 000'S 6v> (aN) 1Lss “uw > oN 000 ret (aN) 1LsS "uw > (aN) oN 000 Si> - 200Z ‘6} JoquenoN 69-89 €8s
LSS uw > ON 000'S 8 1SS uw > oN 000 oL (aN) 1LsSs "uw > (aN) oN 000 > - £00Z ‘6} JoquenoN 8515 €8s
(aN) LSS uw > (an) oN 2000'G 1G> (aN) 1SS "unw > ON 2000'€ rve (aN) 1SS "unw > (an) oN 20002 §l> - £00Z ‘61 J3quianoN 05-6% €8s
(aN) LSS "uw > (an) oN £000'G > (aN) 1SS "unw > (an) oN 2000'€ Tr> (aN) 1SS "unw > (an) oN :000'C > - 2002 ‘61 J3qusnoN ob-6€ €8s
(aN) LSS "uw > (an) oN 000G 8> (aN) 1Lss “uw > (an) oN 000 8v> (aN) 1LsS "uw > (an) oN 000 7> - 2002 ‘61 JoquanoN 0g-62 €8s
(QN) LSS “uiw > (aN) oN 000G Vo> (aN) 11ss "uw > (aN) oN 000 Vo> (aN) 1LsS "uw > (an) oN 000T T - £00Z ‘61 JoquanoN 0z-6L €8s
ON 000'S V> (an) oN {000 Vb (an) oN 4000 T - 2002 ‘6} JequenoN 016 €8s
(aN) LSS “uw > (an) oN 000G rov> (aN) 1Lss “uw > (an) oN 000 r Ly (aN) 1LsS "uw > (an) oN 000 7> - 2002 ' 4oqwiaosq L0L-00L  z-@S
LSS uw > ON 000G ryL 1SS uw > oN 000 8y (aN) 1LsS "uw > (an) oN 000T €l - £00Z ‘¥ 40qwadaq 2818 z-8s
1SS “uw > ON 000G re (aN) 11ss "uw > (an) oN 000 1> (aN) 1LsS "uw > (an) oN 000T g'l> - £00Z ‘¥ 42qwadaq LL0L z-gs
ON 00008 09L oN 200004 0or'y oN oN 000'S L (Pues euy) G/€°0  £00Z ‘¥ 4eqwieoaq 8929 z-gs
(aN) 1SS "uw > (aN) oN £000'G Ly> (aN) LSS "uw > (aN) oN .000'€ Ly> (an) 1Lss (aN) oN 0007 zl> - 1002 'y Jequiedeq 09-65 z-gs
(aN) 1SS "uw > (aN) oN 4000'G Th> (aN) LSS "uw > (aN) oN 2000'€ T (an) 1Lss (aN) oN 40007 £1> - 1002 'y Jequiedeq 056 z-gs
LSS uw > ON 000'S 9 1SS uw > ON 000 ret (an) 1Lss (an) oN 000T £l - 002 ‘¥ 4oqwiadaq 6€-8¢ z-8s
LSS uw > ON 000G zs 1SS “uw > ON 000 ret (an) 1Lss (an) oN 000T zi> - £00Z ‘¥ 4oqwadaq vZ-€T [2:5
(aN) LSS "uw > (aN) oN 000 > (aN) 11ss “uw > (an) oN 000 > (aN) 1LsS "uw > (an) oN 000 zi> - £00Z ‘¥ 40qwadag 0z-6L z-gs
(an) oN 000G Lp> (an) oN 4000 Vo> (an) oN 40007 zi> - £00Z ‘¥ 40qwadag 016 z-gs
(aN) LSS uw > (an) oN 67> (aN) 1SS "unw > (an) oN 2000'€ 6> (aN) 1SS "unw > (an) oN 20002 §l> - 2002 ‘61 J9qWaNON  GOL-¥OL 1-8S
(aN) 1SS “uw > (an) oN V> (aN) 11ss “uw > (an) oN 000 Vo> (aN) 1LsS "uw > (an) oN 0002 zi> - 2002 ‘61 JqWBAON 00166 1-8s
(aN) LSS uw > (aN) oN gv> 1SS uw > oN 000 re (aN) 1LsS "uw > (an) oN 000T el - £00Z ‘61 JoquanoN 0668 1-8s
(aN) LSS uw > (aN) oN Ly> 1SS uw > oN 000 rre (GN) LSS "uw > (aN) oN 000 7> - 2002 ‘6} JequenoN 0862 1-8s
(aN) LSS “unw > (aN) oN 8p> 1SS uw > oN 000 roz (aN) 1LsSs "uw > (aN) oN 000 vi> - 200Z ‘6} JoquenoN 0269 1-8s
ON osk oN 000'02 0oL's oN 0000} zL (skep/siis) 00> £00Z ‘6} JoquenoN 1598 1-8s
LSS uw > ON 0052 LSS Ul < SaA 000 000'e€ LSS uw > oN 000T 0sz - £00Z ‘6} JoquenoN 1179 1-8s
LSS uw > ON 002 LSS "ulw < N 000 000'22 1SS uw > ON 000T s - £00Z ‘6} JoquenoN ov-6€ 1-8s
LSS uw > ON v 1SS “uw > oN 000 oLl (aN) 1LsS "uw > (an) oN 000T zi> £00Z ‘61 JoquianoN 0g-62 1-8s
1SS uw > ON roez 1SS uw > oN 000 rosy (aN) 1LsS "uw > (an) oN 000T zi> £00Z ‘61 JoquanoN piLEL 1-8s
ON r 096 oN {000 rois oN oN 40007 s - 2002 ‘6} JequenoN 1-9 1-8s
LSS uw > ON r 000’ LSS "ulw < S9A 000 005'6 oN 0007 sz - 200z ‘Lz soqueidas L9ty 1-8s
LSS "uiw > ON rosk LSS “ulw > OoN £000'€ 00L'L (an) oN £000'C Tl - 2002 ‘12 Joquisides 8€-9¢ 1-8s
LSS uw > ON r0z6 LSS Ul < SoA 000 00€'S (an) oN 000T 52> - 200z ‘0z Joqueides 0g-82 1-8s
1SS uw > ON ro6 1SS uw > oN 000 05§ (an) oN 0007 [ - 200z ‘0z Jequieides 82T 1-8s
LSS uw > ON roze 1SS uw > oN 000 008'z 1SS uw > oN 000 Le - 200z ‘0z Jequieides 202 1-88
ON ree oN 4000'€ 15 (an) oN 40002 £1> - 200z ‘0z Jequieides 0i-9 1-8s
110 J010N-HdL PRITY 2T (B/Bu) 19591G-Hd L LSS ZJaIL (BB (By/Bw) uI0SeD-HdL LSS Z oIl (BB (Boy/Buw) {wiw) s6q709)
10} sejoN < uopesuesU) 10 10J0I-HdL 10} sejoN < uopenuecU0) 19S910-HdL  19591Q-HdL 10§ sajoN <UOEHUSIUOD ,OUIIOSED-HAL  OUNOSED-HdL 0sa ydeg
110 4030I-HdL 195910-Hd L 1SS Z oIl auljosen-HdL LSS Z 491 ‘o715 ajoned

epensp ‘odaq Auuy auioymer eaT [an- [9saiq 02 BUIpINg ‘SO NINMS J0f JUBWINI0Q UOISIBQ/U0d8Y 8inSo[)
2002 a- ‘syinsay Buy 110§ UoyezIIB}ORIRYD BYIS [EUORIPPY
zalqeL




§7X'100900Z1 LSF/NIA

wesboyy Jad weibiiw :6x/6w

9oeuns punoib mojaq :sbq

JBlBWIfIW W

“Jwi| uonoelep poyisw ey} pue ywil Buniodas Aiojeioqe| ay) usemiaq enjeA pajewns3 i

“Jwi) Buiiodal ay) eAoge pajosiep JoN (AN 10 >

PaJONPUOD JOU BJOM LSS 9y} 0} suosliedwod ay) ‘aio0jaiay) 9|dwes Sy} 10} S|e|IBAE JOU SJE Bep aZIS-9|dIed -

o215 ajoiped [0S UBIPA 1050
“0G-6v-GES-€0r 18 pa1oa)|oo ajdwes sjealidna :20/6L/LL-LdNA
“By/Bui 000' 'O 4eung-HdL pue
B34/Bu 000'E ‘19S8IP-Hd L ‘BY/BW 000°Z ‘0uljoseB-Hd L 81 San[eA UojeINnyes [0S uo paseq STLSS win ayL
‘senfen UONeINIES (108 UO Peseq TLSS WU 8y 1suleBe peiedwiod el ssa| Jo 6 109} 0} Peoa]i0o selduwies [0S 10} STLSS,
)L ozis-ajoned I noypm sbq 199) 0| uey) Jodaap |10s Joj paljdde aie s71SS Wi
(£00Z “T1IH WgHO) 8zis ajoied uo Bujpuadap AEA Yoiym ‘SanjeA UOIEINIES [8N) SAIIBAISSUOD UO paseq a.e sBq 199} 0| Uey) Jojealb pajos||oo sejdwes [0S Joj STLSS [eAeT 19bie] olyeds-i
“JAQWIBAON Ul pawinsas uayy pue sbq 18a) 9 Je panunuoosIp a1om |-gs Je san

6,400 1SS Ul < 'ON 6LJ0¢€l LSS “ulw < ON 6,400 “1LSS "ulw < 'ON
81400 (ezis 81400 {(ez1s 81400 (o215 opIMEd
ied YiM) 1LSS < ON Ied YIM) TLSS < ON W) TLSS < ON
(aN) 1SS uw > (an) oN 000G 01> 1SS uw > oN 000 3 LSS Ul > oN .000T ve - 200Z ¥} JoquenoN 9L-5L 6-6S
ON 00008 oey oN 0000} 002'9 oN oN 000'S 8l (Pues ouy) G0 2007 ‘vl JSQWBAON  §'0909  68S
LSS uw > ON 000'S 0ot LSS Ul < SaA 000 000'8E 1SS uw > oN 000 [ - 100Z ‘Pl JOQWONON  ¥S-GES  6-ES
LSS uw > ON 000G 08 LSS "ulw < SaA 000 000'74 1SS uw > oN 000 06 - £00Z ‘p} JoquenoN 056 6-8S
LSS uw > ON 000'S 006't LSS Ul < N 000 000°08 1SS ulw > oN 0007 44 - 100Z ‘Pl JOQWONON  GE-SVE  6-8S
LSS “uw > ON 000G 002 LSS Ul < BN 000 000°04 LSS ulw > oN 000T 24 - 100Z ‘bl JoqWONON  G'lzlz  68S
(aN) 1SS “uw > (aN) oN 000G £9> 1SS uw > oN 000 I (aN) 1LsSs "uw > (an) oN 000T 7> - £00Z ‘p1 JoquenoN 0z-6L 6-8S
ON 000'S Sv> (an) oN 4000 Sb> (aN) oN 40007 > 2002 P} JoquenoN 016 6-8S
(QN) LSS “uiw > (an) oN 2000' V> (aN) 1LSs “uw > (an) oN 000'¢ Vo> (aN) 1LsS U > (an) oN 0007 zi> - 2002 ' 49qwisosq 001-66 ER:S
(aN) 1SS “uw > (an) oN 000G vy 1SS uw > oN 000 rue LSS ulw > oN 000T 9l - £00Z ‘¥ 40qwa0aq 98-58 8-gs
1SS “uw > ON 000G rez 1SS uw > oN 000 r09€e LSS ulw > oN 000T x4 - L00Z ‘¥ 40qwadaq eL2L 8-gs
1SS uw > ON 000'S re 1SS uw > oN 000 [ (aN) LSS "uw > (aN) oN 0007 > - 2002 ‘¥ 4equisoaq 0269 ER:S]
LSS uw > ON 000'S ree 1SS uw > oN 000 9 (aN) 1LsS "ulw > (aN) oN 000 > - 2002 *p 4equieoaq 0965 ER:S
ON 00008 08l ON 0000} 009's oN oN 000'S 09l (pues euy) z'0 2002 ‘¥ 1eqwieoaq Stvb ER:S
LSS uw > ON 000'S o0zz SaA 000 00€'2 1SS uw > oN 000T [\[24 - 002 ‘¥ 4eqwiadaq 66-8¢ ER:S
LSS uw > ON 000G [ oN 000 00v'L 1SS ulw > oN 000T 't - 2002 ‘¥ 40qwa0aq 0g-62 ER:S
1SS uw > ON 000G osy BN 000 000'+} LSS uw > oN 000T 99 - 100z ‘p4oqweoed  §'0Z-56L 8-S
oN 000G oLl oN 4000 o0ze (aN) oN 40007 [ - L00Z ‘¥ 40qwadag 016 -8
(aN) LSS uw > (an) oN 000'G ri> (aN) 1Lss “uw > (an) oN 000'€ o> (aN) 1LsS "uw > (an) oN 000 €l> - 2002 ‘Gl JoquianoN SLvL JR: S
(aN) LSS uw > (an) oN 000G Tr> (aN) 1Lss “uw > (an) oN 000 Tp> (aN) 1LsS "uw > (an) oN 000 €l> - 2002 ‘Gl JoquianoN 0965 JR: S
(aN) 1SS “uw > (aN) oN 000G eh> (aN) 1Lss "uw > (an) oN 000 > (aN) 1Lss "uw > (aN) oN 000T el - £00Z ‘G1 JoquianoN 05-6 R: S
(aN) 1SS "uw > (an) oN 000G V> (aN) 11ss “uw > (aN) oN 000 Vo> (aN) LSS "uw > (aN) oN 000T zi> - 2002 ‘G} JequisnoN o6 1-8s
(aN) 1SS “uw > (an) oN L000'S Sv> (aN) 11ss “uw > (an) oN 000 Sb> (aN) 1LsS "uw > (aN) oN 000 vi> - 2002 'S} JequenoN 0£-62 JR: N
LSS uw > ON 000'S rrL 1SS uw > oN 000 rie (aN) 1LsS "uw > (aN) oN 000 €l 2002 ‘S} JoquenoN 0z-6L 188
(an) oN 4000°G > (aN) oN 4000°€ > (aN) oN 4000 €1> 2002 ‘Gl JoquianoN 0L-6 1-8s
(aN) 11SS "uw > (an) oN .000'S 16> (aN) 11SS "uw > (aN) oN .000'€ 16> (aN) 11SS uw > (aN) oN 0002 L - 1002 '8Z J18qWaNON  GOL-#O0L 9-gs
LSS uw > ON 000'S re 1SS uw > oN 000 rot (aN) LSS "uw > (aN) oN 000 z> - 100Z ‘82 JoqWeNON  001-66  9-8S
LSS uw > ON 000'S ro 1SS uw > oN 000 95 (aN) 1LsSs "uw > (aN) oN 000T 12> - £00Z ‘8Z JoquenoN 0668 o-8s
LSS uw > ON 000'S rve 1SS uw > oN 000 r0es 1SS uw > oN 000T 76 - 100Z ‘87 J0qWONON €467, 9-ES
ON 00002 08L oN 000 00z'y oN oN 000'€ 5 (pues ‘paw) 290 2007 ‘87 JOQWAAON  G'8989  9-ES
1SS uw > ON 000G 08l ss - BN 000 009'e 1SS uw > oN 000T vz - £00Z ‘8Z JoquanoN 9555 ogs
ON 00008 oLy oN 0000} 0ov'8 oN oN 000G 091 (puesouy) €0 L00Z ‘8Z49QWAAON  6Y-G'8y  9-ES
1SS uw > ON 000'S oes8 LSS Ul < N 000 000'5H 1SS ulw > oN 000 42 - 100z '8z JoqWerON  G'8e-gE  9-8S
LSS uw > ON L000'S ove LSS Ul < LN 000 00v'9 1SS uw > oN 000 €l - 100Z ‘87 JoqWONON  /2G'9Z  9-8S
LSS uw > ON 000'S rois 1SS uw > - 000 rosl LSS uw > oN 000 ze - 100z ‘82 J0qWONON  pi-G'EL  9-ES
ON 000 8z oN 40006 1z oN 0007 X4 - £00Z ‘8Z JoquenoN 016 ER:S
(QN) 1SS "uw > (an) oN 8> (QN) LSS "uiw > (aN) oN £000°€ 8> (QN) LSS "ulw > (aN) oN 4000 > - £00Z ‘p1 4oquianoN L0/wLiLL 5-9s
-1ldna
(QN) LSS "uw > (aN) oN €G> (aN) LSS "uiw > (aN) oN .000'€ €G> (QN) LSS "ulw > (aN) oN 0007 9> - 1002 ‘Gl JequianoN 0bL-601 s-gs
(QN) 1SS “uw > (aN) oN > (aN) 11ss “uw > (an) oN 000 Vb LSS ulw > oN 000 6l - 1002 'S} JoqWeroN 00166 S-HS
110 1010I-Hd L 1SS ZBIL (B/Bu) 19591G-Hd L LSS ZJaIL (BB (By/Bw) uI0SeD-HdL LSS Z oIl (BB (Boy/Buw) {wiw)
10} sajON < uoyesyuRUOY 10 10J0W-Hd L 1o} sajoN < uopeyuedUOY 4el@S910-HdL  19591-HdL 10} sajoN <uoy 0 qePull Hdl I Hdl 0sa
110 4030I-HdL 195910-Hd L 1SS Z oIl auljosen-HdL LSS Z 491 ‘o715 ajoned

epensp ‘odaq Auuy auioymer eaT [an- [9saiq 02 BUIpINg ‘SO NINMS J0f JUBWINI0Q UOISIBQ/U0d8Y 8inSo[)
2002 a- ‘syinsay Buy 110§ UoyezIIB}ORIRYD BYIS [EUORIPPY
zalqeL




Figures

DEN/ES112006001.D0C



Walker Lake

2 O
O» 7
9/;;1(
'9;9‘5

# @
)
SWMU K03d Vool
ivon
# @
Former Town
of Babbitt
#He I \‘ ‘,‘
|
il
T
| #He
]
I
:gﬁmiﬂ
SWMU J03
# e
¢
%

)

Legend:
® Water Supply Well

—_— Regional Groundwater Flow Direction (Draft Annual 2005 Groundwater
Monitoring Report, Tetra Tech, 2005)

s Hige 9

#3

4

0 3000 6000

Approximate Scale in feet

FIGURE 1
SITE LOCATION

CLOSURE REPORT/DECISION DOCUMENT, SWMU J03

HAWTHORNE ARMY DEPOT
Hawthorne, Nevada

DEN/ES112006001/Figure1-1_SWMU_J03_rev2.ail4-2008

CH2MHILL—



J03-S 4

o A0W 2y

¢

SB08/BLDG70MW0N

J03-S 3

[ J
SBO1/VMW-1

J03-S 2

Approximate Scale in Feet

Backfilled Excavation \

[ J
SB06/VMW-6
""l’v —
10 '.S ?.m
J03-S —~ o
/
/ Blower System
[ J
SEOSNINED 3 D e
IR AN\ O Y S Electrical L
SB09
@ / (O—+—Fire Hydrant
J03-S
SB05/VMW-5
~ s ®

A%
:g
4
}.4
b‘(
).4
K
N o

4 Estimated Groundwater

“ Flow Direction
P
0 20 40 [
[ — — < SBO4/NMW-4

SBO7
~ 60’

SB02/VMW-2
[ ]

LEGEND

-+ R.R. Tracks
—X—% Fence

Air Injection Monitoring Well (AIW) Location

[ J
04
$ Groundwater Monitoring Well Location
®  Groundwater Sample Location (Hydropunch)
E Soil Moisture Probe (SMP) Location
Former Aboveground Storage Tank (AST)
EZE3 Approximate Location of Former AST Excavation
u Approximate Soil Sample Location
A A Cross Section

f Soil Boring Location to base of excavation or 10 feet beyond
deepest observed contamination

Boring Location to Groundwater

Approximate Soil Boring (SB)/Vapor Monitoring Well (VMW) Location

FIGURE 2
SITE LAYOUT AND SAMPLE LOCATIONS
CLOSURE REPORT/DECISION DOCUMENT, SWMU J03

HAWTHORNE ARMY DEPOT
Hawthorne, Nevada

ES112006001DEN/ a  re_Figure_ -2_r e g ai _SWMU_JO3_ rev /4-2008

CH2MHILL—



epeAsN ‘auloyimeH

10430 AWYHY INHOHLMVH

€0r NNMS

NOILVZId3LOVHVYHO 31IS TvNOolLIdavy
V-V NOILO3S SSOHD

€ bNOI4

es- S
® 3 9l I | B | ®BE -p
onesb e e IS-M WS
ki 0 aneib e )
S1> e 91 3 4
61> 52 s ee N
V> 501501 | — | ) N
Fi> — SL 66 11 W — ooz
s e 6/ o1 ®- — ome
oot (24 66 sag —| noovt
00166 s T
v 11 x;
9l Sr> [ aes 6 aQ
fee £l> <INERER
L 9868 re'v
0668 S
e o
8> rLe o> z
aww& 7 V> 086L e 810>
. 9z 5z o M_u
0269 L
re 9L-GL SGL
Tl>
20> W 0 N
N 0269 - 3l el
o 160>
90> r5e N 0029 99
_ [ 29 [* S 08} 180> .5'09-09 110>
€L0> = g [ 7 e
o “r 0965 o0e : [ 53
£90>  [—° Nwz - 1695 £ 509
595 0> ;
95 005°C ooﬁm —
g6 0se 056> -
091 000°6E
: N 085
009° L9y v
T 1000'69 06
= Ly 0007}
02z 0567
01z 00£' _.QMF -
0082 B . e
i ; 006°)
o oo 6688 00022 roov'e o o0e
N o 68 59 @
o lo b3 SL - 000°'0¢ 8€
E ¢ Ty & SESVE T
: 00r') cl> V20> N
0862 o o0 N T
0£6C Oe 08
9> 0000} S€_
[ roeg e e S0z -
nie 99 Tl> P _ooo'e o1
N 0001 rogy Se £9>
105 K
ooy —1® <zp S 02561 €L P > 85&
) rorg n 50 ,
oLk " 0761 @
= 71> 91 >
0z 1096 St> N
016 N 3 i 0089
Toora | | TITT_ro8 5> S
1114 000}y L9 016
S 14
ny
= =< g gr gk o
T = D S ® = @
L — T nwId = N T g = =
\vA i A m nd - ES
‘ a %) l T w3 =
"0 m @ [%2] a &3
m m 1]

0ct

0T

09

0¢

oapels mojog 1094



epeAsN ‘euloyimeH 0 IR 1@o aral - e | e es-msws OO 1w — 0002
10d30 AWHY INYOHLMYH es- s amlb e e ISom WS mm\ A :%m”m
B 8 9l B | eR - onelf e e 91 9 - /! a —
€or NAIMS om_HHINv . ! ! M oy
NOILVZI43LOVHVYHO 31IS T¥NOILLIdavy o ve M« hm_ A \;
8-9 NOILD3S SSOHO T NN b aq
¥ 3dNoId 1 [ EEE [« \EREN]

0ct

0T -¥0T

%
- [ 10]
i [ V]
750
j [ 9]
v -
T :
9 : 2
x4 i
-1 - - -

¢ S-€0C € s-eor
8 18 9 e

|
i
@ | %
~|

IS
<

)|

| |
o i

)

|
o

. = 3| 3
2|
o o o

Sl |
= o S RS
[ o & 5 N =
N

=
8
3
g |g
8
EEE

s

g

5
I
3
o

B
gl[€
8l
=18

Hé
S

o
=
<

o
|
|

<~

o
|

)
|

[ o]
et ]
o]
[ 09- |
[ o | o
]
v
[ 0-7]
1 ]
]
]

1=
|
o]

o
—| o) o | ev| oo e | el
<
- < ¥ ~| | <

o
4
<
‘g
o =3
S| 23

=
I
I
S
N
o
N5
ol
o
N =<1
3

o
3
‘

i
&

™|~

<

i
<
I
o
Il

=l

- 8 © ©
D N B B e IR T B o) o 2 | ) ol o=l <lleo || | ) A
—| < <| il < <| < < <| <l < ARSIE of = | | i &f < | = <[ S| <| < <] || <] =
- ~ o E B| i 8
g
S
[N NN -
| | <f v—«_( | o~

7

b Y I I
B ey R
=i

S

<
<ol =ll ] <]
| -

=

&

S

apein mojag 1994



Figure 5: Photographs of SWMU J03 before (top photograph) and after (bottom
photograph) decommissioning activities were completed.
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APPENDIX B

Soil Sampling Analytical Results and Data
Quality Validation Reports
(Presented on CD)
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Well Decommissioning Variance
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STATE OF NEVADA
JIM GIBBONS ALLEN BIAGGI

Governor Drrector

TRACY TAYLOR, P.E,
State Engineer

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF WATER RESOURCES
901 S. Stewart Street, Suite 2002
Carson City, Nevada 89701
(775) 684-2800 * Fax (775) 684-2811

water.nv.gov
Waiver Correspondence 2008

September 19, 2008

CH2MHILL

Attn: Oscar Sorensen
9193 So. Jamaica Street
Englewood, CO 80112

RE: Vadose Zone Well Plugging, Hawthorne Army Depot
Dear Mr. Sorensen:

This will acknowledge your waiver request, dated September 8, 2008, received by this
office September 15, 2008

Division of Water Resources Staff have reviewed your proposal and, as Provided in
Section 534.450 of the Regulation for Water Well and Related Drilling as adopted under Chapter
534 of the Nevada Administrative Code, and for good cause shown, authorization is herewith

granted to complete the subject well plugging and abandonment as described in your September
8. 2008 letter.

It is expressly understood this authorization does not relieve the operator of the permitting
requirements of other state, federal and local agencies.

If you have any questions, please contact this office, (775) 684-2800.

Sincerely,

Wm Hamilton Redd, RPG, PE
Staff Engineer

WHR/sg



CH2M HILL

9193 8. Jamaica Street
Englewood, CO 80112
Tel 720.286.0241

‘ CH2Z2WMHILL Fax 720.286.9230

September 8, 2008

Division of Water Resources
Attn: Hamilton Reed

901 S. Stewart Street, Suite 2002
Carson City Nevada 89701

Subject: Well Decommissioning Variance Request
Hawthorne Army Depot
Hawthorne, Nevada

Dear Mr. Reed:

This well-abandonment variance request has been prepared based on discussions between
Rebecca Rewey (CH2M HILL) and yourself on June 4, 2008 regarding required well
abandonment procedures for a project at the Hawthorne Army Depot (HWAD) in
Hawthorne, Nevada. During the phone call, well abandonment options for passive vent
wells at Solid Waste Management Unit (SWMU) K05 were discussed. This letter expands
the request for a variance to Nevada Administrative Code (NAC) 534.420 to include wells
associated with remediation systems in SWMUSs B20, J03, K03d in addition to SWMU K05,
which was specifically discussed on the June 4 phone call.

The remediation systems consist of passive vent wells, vapor monitoring wells, air injection
wells, horizontal injection lines, background vadose zone monitoring wells, and soil
moisture probes. The remediation system wells either (1) do not meet the definition of a
“well” as defined in Nevada Administrative Code (NAC) 534.220 as they were not used for
“measuring, testing or sampling the underground strata or producing groundwater” or (2)
do not pose a threat to groundwater. This letter presents well-construction details for the

various remediation systems and proposes alternate decommissioning activities to those
described in NAC 534.420.

Remediation System Design Summary
SWMU B20 Passive Vapor Extraction Well System Design

The passive vapor extraction well system at SWMU B20 consists of four vertical passive
vent wells constructed of 2-inch-diameter PVC casing and 0.010-inch slotted screen to a
maximum depth of 100-feet below grade (Figure 1). Aboveground, each passive vent well
is connected to a ball valve, a sample port, and an 8-inch-diameter PVC stack pipe with a
wind-driven turbine. The groundwater at this site ranges from approximately 129-feet to
134-feet below ground surface (bgs).



SWMU J03 Enhanced Bioremediation System Design

The enhanced bioremediation system at SWMU ]03 consists of horizontal and vertical air
injection lines, vapor monitoring wells, and soil moisture probes. The groundwater at this
site is approximately 104-feet bgs.

Horizontal injection lines (Figure 2), each approximately 80 feet in length, consist of 1-inch
diameter schedule-40 PVC screen with 0.010-inch-diameter slots; two lines are located at 10-
feet bgs and two are located at 22-feet bgs. Vertical air-injection wells (Figures 3 and 4) at
SWMU ]03 are constructed of 2-inch diameter, schedule-40 PVC casing with 0.010-inch slot
screen; screens are set at various target depths.

Each vapor monitoring well (Figure 5) consists of three ¥s-inch diameter polyethylene
piping with a 6-inch long schedule-40, 0.010-inch slotted, 1-inch diameter PVC screen, set at
59.5-, 30-, and 15-feet bgs.

Soil-moisture probes (Figure 6) consist of wire leads attached to 7/8-inch diameter gypsum
soil-moisture blocks. The soil-moisture probes were installed in 8-inch diameter boreholes
at depths of 5-, 15-, and 30-feet bgs. The boreholes were backfilled with native material,
finished with a 3-foot tall, two-inch-diameter PVC pipe and cemented in place.

SWMU K03d Enhanced Bioremediation System Design

The enhanced bioremediation system at SWMU K03d consists of horizontal manifold lines,
an air-injection well, a background vadose zone monitoring well, and a vapor-monitoring
well. The groundwater at this site is approximately 121-feet bgs.

The horizontal manifold lines (Figure 7) are constructed of 1-inch diameter schedule-40
PVC screened pipe with 0.010-inch slots at approximately 10 feet below grade. Each
screened horizontal manifold is connected to a 1-inch-diameter solid PVC riser pipe (Figure
8). Each riser pipe is connected to the main air injection well via above ground piping.

The main air injection well (similar to Figure 4) is constructed of 2-inch-diameter schedule-
40 PVC casing with 0.010-inch slot screen from 15-to 60-feet bgs. The well was sealed with
bentonite chips and bentonite/cement grout and finished with a flush-mount steel cover.

The background vadose zone monitoring well (Figure 9) was constructed of 1-inch diameter
schedule-40 PVC and 0.010-inch slot screen from 33-to 38-feet bgs. The well was sealed
with bentonite chips and bentonite/cement grout and finished with a stickup steel cover.

The vapor monitoring well (similar to Figure 5) consists of three ¥s-inch diameter
polyethylene tubes with a 6-inch long schedule-40, 0.010-inch slot, 1-inch-diameter PVC
screen, set at 16-, 31-, and 46-feet bgs.

SWMU K05 Passive Bioventing System Design

The passive bioventing system at SWMU K05 consists of pairs of vertical passive vent wells
which may be connected by horizontal perforated pipe. Each vent well is constructed of 4-
to 6-inch diameter PVC casing and screen. The depths of the wells range from 13- to 15-feet
bgs; the screen interval and slot size are not known (Figure 10). The groundwater at this
site is approximately 19-feet bgs.

WGECKOWPROJIPLEXUSSCIENTIFICI350552HWADI30. WORKSPACEWELL_ABANDONMENT\HWAD_ABANDONMENT_WAIVER _080408.D0C 2



Decommissioning Activities

Passive Vent Wells, Horizontal Injection Lines, Air Injection Wells, and
Background Vadose Zone Monitoring Wells

Due to the distance between the bottom of the perforated PVC casing and groundwater
table at each of the SWMUs, CH2M HILL proposes to abandon the passive vent wells
(including horizontal conveyance pipe if present at SWMU KO05), horizontal injection lines,
air injection wells, and background vadose zone monitoring wells by:

1. Injecting bentonite grout or concrete into the PVC casing,

2. Removing the above ground conveyance piping (if any), removing the flush mount or
stick up protective cover, and removing the PVC casing to at least 1 foot below grade,
and

3. Placing a concrete cap/seal over the vertical opening.

Vapor Monitoring Well Decomissioning Activities

Due to the narrow diameter (Ys-inch diameter flexible tubing) and shallow depths of the
vapor monitoring wells at SWMUs J03 and K03d, CH2M HILL proposes to abandon these
wells by removing the flush mount cover and piping to 1-foot bgs and placing a concrete
seal/cap over the vertical openings.

Soil Moisture Probe Decomissioning Activities

Due to the shallow depths and type of construction of the soil moisture monitoring points at
SWMU J03 (lead wires buried in native-soil-filled PVC casing [Figure 6]), CH2M HILL
proposes to remove the 3-foot stickup, but to leave the casing and buried wire in place.

Please contact me at 720-286-0241 or via email (oscar.sorensen@ch2m.com) with approval of
this plan or if you have any questions or comments.

Sincerely,

CH2M HILL

Project Manager
Oscar Sorensen

WGECKO\PROMPLEXUSSCIENTIFIC\350552HWADI30. WORKSPACEWELL_ABANDONMENTIHWAD_ABANDONMENT _WAIVER_080408.00C 3



r:\New\, 10324\ VoporREVA.dwg = 02/12/01 ~ MMM

100-0" MAX

" THROAT,
OGALVANIZED STEEL
TURBINE

5 DIAMETER
PVC STACK PIPE,
PAINTED YELLOW
ARTIGHT SEAL
SAMPLE PORT -x 2 3
A
THREADED SALL VALVE N
CAPFED FITTING —\
= )
- -3
&' ABOVE GRADE ‘T | Kl:cwcas’r'E
‘ql_*!!%; Igi‘ ér; E' ; ‘ﬁ . t | ‘{
,;I—J—‘Ff R A == < '
2 CEMENT/ ——= -, HIF ’ w
= BENTONITE _Ee L €y ¢ <
5  GROUT ¥ ] ‘ £
ih "
¢ ¢, l-r 4 r4 g
' o R A -
ke :
Al o g
é ; e 57 ] Fa 1 Een 5 L "
S BENTOMITE | Py
& SEAL -
‘% \ 240" MIN
2" DIAMETER < =L
0.01-INCH \\ SO ——
SLOTTED PVC \: :
CASING L. =
#212FLTER | M
PACK ~—__} - - [

Note: Drawing Nat 1o Scals

Passive Vapor Extraction Well System Design

“ CH2MVIHILL
il

Hawthorne Army Depot
Hawthorne, Nevada

FIGURE 1




R:\D128\02\Vent.dwg — (layer 01) — 1/13/98 - BC

Rood“‘“

.¢-MW01

Backfilled Excavation

SB0I @

N
I
0 20

h:h:ﬁu b

Approximate Scale in Feet < VMW-4

®
SB07
~60 ft. /
VMW-2
o>

/ Approximate fq
location of AS]
excavation

_ ®
VMW-6
Removed
Fire Hydrant j

Blower
System

——

/ ™~ Approximate former

location of AST
excavation

e

LEGEND
mudomucien AR, trocks
~¥—¥—¥— Fence

Underground PVC Line
(slotted, 0.01 inch slots)

Vapor Monitoring Welt
Air Injection Well
Soil Moisture Monitoring Probe

@$ OB

——————  Aboveground PVC Line - -
B A Fiow Contial’ Vaive Sod Boring Instolled In 1994
AUA: Cross Section (Figure 3-2)

Note: Only four of the eight total horizontal lines are shown.

Enhanced Bioremediation System Layout

Hawthorne Army Depot
Hawthome, Nevada

‘ CHZ2MHILL
e

FIGURE 2




- 1/21/98 - BC

R:A0082\5\Attic.cdr

8 inch Throat, Turbine———=
Galvanized Steel

Sch. 80 8-inch PVC —
Stack Pipe, Painted
Yellow

/ (2-foot diameter minimum)

1-inch diameter PVE piping for
horizontal system and 2-inch diameter
PCE piping when attached to vertical
well casing.

Attic Turbine Wind Powered Bioventing System Design

o CH2Z2RIHILL
R4

Hawthome Army Depot
Hawthorne. Nevada

FIGURE 3




/—Protective PVC cap
e
Ground surface
2 2 Cement/bentonite grout
2 Bentonite seal
-3
1l
10/20 Sand filter pack
Interval of
TPH-d impacted
soi
Schedule 40 - 0.010" slot size
PVC screen (2-inch dia.)

PVC threaded cap

Not to Scale

Note: Construction depths for
each of the air iniection wells vary.

Typical Air Injection Well Construction

Hawthorne Army Depot
CH2VIHILL Hawthorne, Nevada
-

FIGURE 4




Protective flush to grade
Well cover

Ground surface

Cement/bentonite grout

Protective steel casing
(8-inch diameter)

1/4-inch flexible
polyethylene tubing

15’

Bentonite seal

Schedule 40 - 0.610' slotted
1-inch ID PVC screen
(6-inch length))

~30'

Bentonite

59.5'-88' Cement/bentonite grout

Bentonite seal

Sand pack

Bentonite

Cement/bentonite grout

Bentonite seal

10/20 Sand pack

Not to Scale
Note: Construction depths for a " . 5 »
e, SR Typical Soil Vapor Monitoring Well Construction
» Hawthome Army Depot
‘ CH2MHILL Hawthome, Nevada

-
FIGURE 5




r: \0128\02\Soilprob.dwg — 1/13/98 — BC

)

i 2* diameter PVC
riser and cap

o
o
<

s\
Y

HE—=TT=—""
i

=

2" Diameter Sch.40
PVC Pipe

Cement / Bentonite
5  Grout

/— Native Backfill

AT T

N G A N N N N N R RN RN

| Lead Wire

T T O N L T

SOV NNNNNIANNANNNNNANNNNNATIN

NN TR

AN

__— Soil Moisture Block

4
|

Not to Scale

Soil Moisture Probe Construction

e = i Hawthorne Army Depot
Hawthorne, Nevada

0 CH2MHILL
- FIGURE 6




RMOTad\plan2 odr - /13/88 - HC

Note: The background monitoring well (BMW-1) is
located 212 feet north-northwes! of AIW-1
oncrete pad with
blower system
utline of
filled excavation
Line 1 S
___________________________________ 1
]
b 4 E
1)
AlW-1
oo Mme2 . .
YMW-1
' S
Line 3
€
Note: Surface of filled excavation was covered
with plastic sheeting, and the sheeting
was overlaid with six inches of clean soil.
0 15
N Approxmale Scale in Feet
I
Legend: &AW1 Airinjection well .« »
OVMWJ Vapor manitoring well . }quenéilzaaumut(ar
5 Airflow discion Enhanced Bioremediation System
=====-  Underground PVC line
e Above ground PVC line Hawthome Army Depot
cﬂzM HILL N Air flow control valve Hawthome,NeVada

v

FIGURE 7




RAD74d\schemal.or - B/1296 - HC

6 inches ol imported
clean soil

To Blower

Backfilled clean soil

Polyethylene
liner, 10 mil.

e
% : :. e 1-in. PVC (T)‘p.] i . 4 leet
/ LTl B ST (Approx.)
_‘ - = e +
> .
SO\ L = s s e 2 e e a2
g = e ey T W el e et S ey e B feet
~ . . -=- 1-in.Schedule d0PVC . —=. = .Z. 7 o2y (Approx.)
Undisturted soll -2 T (0.0%-in. ) slolted Pipe = "vom t . T -
Tt B T TN TR N T Y
i ! — — . — - — - — T — Sy FOfms_f
‘ . Excavalion
Contaminated soil 3
mixed with compost -
material = h 4

A

R LR L L
Ve PVC threaded cap

Note: View is looking to the south.
Not to scale.

60 Feet
(Approx.)

J
|

Horizontal Enhanced Bioremediation System Schematic

@ crzmvib
B

Hawthorne Army Depot
Hawthorne, Nevada

FIGURE 8




"~ Stick-Up Cover

ground surface

bentonite chips and
bentonite/cement grout

1-inch diameter PVC

0.010-inch slot screen

unknown material

unknown
diameter

borehols

e CH2MHILL
-

Figure 9 - Background Vadose Zone Monitoring Well




Wind Turbine

\-._._._.-/ \\-..__.-/
Stick-Up PVC | — Stick-Up PVC
[ dalmcevaies —
ground surfnce
Y r
unknown unknown
materfal material
unknown I
! 13- to 15-fea:|
4-to B-inch 4-to 6-inch
diameter diameter
A d
unknown unknown
slot size slot size
v
unknown unknown
1 [ [0 P material
; |

| |
unknown unknown
diameter diameter

‘ CH2MHILL
-

Figure 10 - Passive Bioventing System at SWMU K05




