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REMEDIAL PROJECT MANAGER MEETING 

FINAL MEETING MINUTES 

NAVAL AIR STATION FALLON 

MARCH 30, 2010 

 

Attendees    Affiliation 

Mike Quesada Naval Facilities Engineering Command, Southwest 
(NAVFAC SW) 

Robert Earney NAVFAC SW 

Chris Derscherl NAVFAC SW 

Ramon Naranjo Nevada Division of Environmental Protection (NDEP) 

Raj Krishnamoorthy Naval Air Station (NAS) Fallon 

Chuck Deverin NAS Fallon 

Dave Berestka Tetra Tech EM Inc. (Tetra Tech) 

Kathy Monks Tetra Tech 

MEETING SUMMARY 

A remedial project manager (RPM) meeting for NAS Fallon was held at the Navy Environmental 
Department office at NAS Fallon on Tuesday, March 30, 2010. 

The following summarizes the primary issues discussed during the meeting and lists the action items 
specified or the agreements reached.  Presentation materials are included in an attachment. 

SITE 18 LANDFILL 

Mike Quesada provided the presentation (see backup materials).  Aldrin was detected in groundwater in 
monitoring well MW-23 in 2003, but was not detected in 2004 and 2005.  The daughter product, dieldrin, 
has not been detected.  Ramon Naranjo asked if there was any reason that samples have not been analyzed 
for aldrin since 2005.  Mr. Quesada replied that the Navy did not sample for analysis of pesticides under 
the basewide groundwater monitoring program because hydrocarbons and organic solvent compounds 
were considered the contaminants of potential concern at the active Installation Restoration Program 
(IRP) sites.  Raj Krishnamoorthy recommended that a brief technical memorandum be prepared to 
memorialize the sampling for pesticides and to emphasize that pesticides were not detected during the 
2004 and 2005 sampling events.  Mr. Naranjo recalled that either the Bureau of Land Management 
(BLM) or the Bureau of Reclamation (BOR) had suggested the Navy monitor for aldrin at a RAB meeting 
(most likely before 2004).  Mike Quesada said the Navy could research past Administrative Record files 
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for previous RAB meeting minutes.   The Navy agreed to consider sampling for pesticides at one or more 
wells located near Site 18 during upcoming basewide monitoring events to confirm that pesticides are not 
being detected at concentrations above regulatory decision criteria.  

Action:   

The Navy will provide a brief technical memorandum to summarize the results of sampling at Site 
18 and also provide recommendations for further groundwater monitoring to confirm that 
pesticides do not exceed regulatory decision criteria in the vicinity of Site 18.   

The Navy will research past Administrative Record files for previous RAB meeting minutes 
relating to any suggestions on aldrin sampling from the BLM or BOR. 

SOIL GAS INVESTIGATION 

Mr. Quesada stated that the NDEP was reviewing the soil gas work plan and sampling and analysis plan 
(WP/SAP) that will be completed as part of the remedial investigation (RI).  Mr. Quesada asked Mr. 
Naranjo if he wanted to discuss or comment on the document during the meeting.  Mr. Naranjo replied 
that NDEP was reviewing the document and he had no comments to discuss during the meeting.   

SITES 2 AND 4 FREE PRODUCT COLLECTION 

Dave Berestka presented the activities conducted and the results for fuel product collection in 
groundwater at IRP Sites 2 and 4.  A product collection update is provided in the backup PowerPoint 
presentation material (see attached).  Product thicknesses have been reduced in most of the wells at the 
site.  On average, the SpillBuddy portable collection pump now collects from 22 wells a total of about 20 
to 30 gallons per week.  Recovery rates vary substantially from well to well, depending on the sediment 
permeability, the size of the borehole, the well diameter, and the initial product thickness.  Larger-
diameter wells have greater potential for product collection than do smaller-diameter wells. 

Most of the product in the two trenches has been recovered by the two SpillBuster fixed-base pumps.  
Once the fuel product is less than 1 inch thick, the SpillBusters will no longer pump.  As a result, the 
SpillBuster pumps are being removed and installed in different wells (wells RW-3 and FF-4).   

As a result of increased precipitation this winter, the water table has risen, and product thickness has 
decreased.  As precipitation decreases and the water table drops, product thickness will increase.  .  Mr. 
Naranjo asked if more trenches would be possible.  Mr. Berestka replied that it is likely to be more cost 
effective to install additional large-diameter wells than to conduct additional trenching, which is more 
limited by aboveground and underground utilities.  Mr. Naranjo then questioned whether horizontal 
drilling would be a viable option.  Mr. Berestka responded that horizontal drilling would not be 
practicable because the horizontal drilling would have to intercept and access a 1-foot product layer that 
fluctuates up and down with the water table.  Mr. Naranjo recommended reviewing previously collected 
Site Characterization and Analysis Penetrometer System (SCAPS) data to optimize additional product 
recovery well locations.  Mr. Quesada said that the Navy and Tetra Tech plan more detailed analysis of 
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the existing SCAPS and boring information to optimize the placement and construction of new product 
recovery wells.  Additionally, Mr. Quesada said that the Northern Operable Unit (OU) RI addendum 
report is being prepared to document the additional RI field effort at IRP Sites 2 and 4, and Site 3.  After 
the RI report, a feasibility study (FS) and record of decision will be prepared for the Northern OU. 
 
Mr. Naranjo said that NDEP has been developing a well tracking database and would like to acquire 
survey data for well and boring locations.  Mr. Naranjo requested shape and Excel files with well 
coordinates to assist in development of this database.  Mr. Quesada replied that the well coordinates and 
construction details have been tabulated in the NAS Fallon Well Utilization Plan (WUP) that was sent to 
Mr. Naranjo for review earlier in March 2010.  Kathy Monks suggested that Mr. Naranjo compile a “wish 
list” for data requests as he reviews the WUP and submit the data request to Mr. Quesada.  Mr. Quesada 
then asked Mr. Naranjo if he had any further comments on Sites 2 and 4; Mr. Naranjo had no additional 
comments. 

SITE 16 AIR SPARGE PILOT TEST 

Mr. Berestka went on to discuss the results of the air sparge and soil vapor extraction (SVE) pilot tests 
conducted east of Site 16 during October 2009.  PowerPoint presentation materials are attached.  The pilot 
tests were conducted to evaluate the feasibility of technologies for remediating chlorinated solvents in the 
subsurface.  Additionally, the pilot studies provided site-specific information on the design parameters for 
a potential full-scale system, including the SVE radius of influence (ROI), SVE air flow, SVE vacuum, 
air sparge ROI, air sparge flow, and air sparge pressure.  Mr. Berestka said that the SVE ROI was 
restricted by a shallow water table and thin vadose zone; as a result, the SVE ROI was limited to 15 feet.  
The SVE ROI would be larger if the ground surface were paved rather than natural ground cover.  Mr. 
Berestka concluded that the SVE test had no effect on groundwater temperature or levels in wells 
screened across the water table, and that a small (0.2-foot) decrease in water level was noted in wells 
screened below the water table.  SVE technology would not be cost effective to recover sparged vapors 
given the site conditions and the number of SVE wells and blowers necessary to cover the solvent plume.   

Alternatively, the pilot test demonstrates that a 25-foot air sparge ROI could be achieved.  Dissolved 
oxygen, helium tracer, and induced pressure indicated an air sparge ROI of approximately 25 feet.  Water 
levels, pressure transducers, temperature sensors, and velocity sensors indicated a larger air sparge ROI of 
70 feet or more.  However, these indicators measure groundwater movement, and not groundwater 
remediation via air sparging.  The helium tracer test provides the most definitive information, as it 
demonstrates the presence of sparged air bubbles at various distances from the sparge well.  The 
PowerPoint presentation slides (pages 10 through 18) show the relative changes per parameter measured 
at each well location.  More detailed information will be included in the Site 16 Air Sparge /SVE Pilot 
Test Technical Memorandum. 

The remainder of the discussion focused on potential solutions for remediating the solvent plume near 
well TT16-MW17 and mitigating the potential for contaminants to migrate to the E4X Drain.  Raj 
Krishnamoorthy said the Navy’s current method of using pressure transducer data to determine 
groundwater flow direction into or away from the E4X Drain is appropriate; however, the Navy should 
also reconcile pressure transducer data with groundwater elevation measurements. 
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Several ideas about modifying the E4X Drain were discussed.  Raj Krishnamoorthy said the wastewater 
treatment plant (WWTP) would be upgraded in the next few years and it is possible that the discharge 
location may be moved to the Lower Diagonal Drain; however, no definitive date for these possible 
changes was available at this time.   

Mr. Berestka also noted that a sheetpile barrier could be installed just upstream of the existing WWTP 
and that 2 feet of soil could be backfilled in the E4X Drain.  The increased ground surface elevation 
would prevent surface water from the WWTP and Lower Diagonal Drain from migrating upgradient 
toward Site 16.  The northern reach of the E4X Drain would then remain dry, eliminating it as a 
groundwater-to-surface-water pathway.  The shallower drain would still likely have enough capacity to 
provide storm drainage (similar to other shallower and dry drains present at NAS Fallon).  This change in 
surface elevation would return the groundwater flow patterns to the regional groundwater gradient.  
Stormwater flow calculations would be required to ensure that the new, shallower E4X Drain would have 
enough capacity to accommodate storm water flows.   

Mr. Naranjo also said that a weir could be installed at the southern end of the E4X Drain to maintain a 
higher water level in the drain, in effect creating a reservoir behind the weir using the WWTP discharge 
and forcing the E4X Drain to be a permanent losing stream.  If the WWTP discharge were to be moved to 
the Lower Diagonal Drain in the future, this weir would prevent surface water from the Lower Diagonal 
Drain from entering the E4X Drain.  Further consideration of any of these alternatives would require 
additional evaluation of stormwater runoff, open channel flow calculations, and a detailed evaluation of 
the impact of these changes to the direction and velocity of contaminant migration.  

Action:  Raj Krishnamoorthy requested that Chuck Deverin post the NAS Fallon Stormwater 
Drainage map on the Tetra Tech ftp site so that meeting attendees can download it for their 
information and use.   

BASEWIDE GROUNDWATER MONITORING UPDATE 

Ms. Monks presented an update on the 2008 and 2009 basewide groundwater and surface water 
monitoring at NAS Fallon.  (PowerPoint presentation materials are attached.)  The presentation included 
an overview of the basewide monitoring conducted in 2008 and 2009, distribution and a brief discussion 
of the results shown on organic compound and total dissolved solids (TDS) concentration maps, 
preliminary statistical trend analysis plots, and recommendations for future basewide monitoring. 

The maps show that TDS concentrations generally remained the same in 2008 and 2009.  Organic 
compound concentrations are most notable in the vicinity of the Southern OU.   

Ms. Monks presented a preliminary evaluation of basewide groundwater trends.  The trend evaluation is 
ongoing.  For the preliminary analysis, historical data collected in the early 2000s were compared with 
data collected in support of the RI and basewide investigation in the latter part of the decade.  Preliminary 
results are provided for 10 wells included in Battelle’s 2003 trend analysis and also include recent data 
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collected as part of Tetra Tech’s basewide monitoring.  A tabulated summary of historical and current 
trends for the 10 wells was distributed during the meeting and is attached.  Assessment of trends is 
complicated by variability in sampling methods over time, changes in detection limits, and variations in 
analytical methods.  Micropurge pumps were installed in all of the monitoring wells used for groundwater 
sampling for the RI and basewide monitoring conducted since 2006.  As a result, sampling 
methodologies, analytical methods, and required detection limits are all comparable for all sampling 
efforts conducted during the latter half of the decade and 2010. 

Tetra Tech used the Kendall Tau statistical test, which is similar to the Kendall Mann statistical 
evaluation applied by Battelle in 2003, in the preliminary trend analysis presented.  Although these two 
statistical methods are similar, the Kendall Tau test takes output from the Mann Kendall test (that is, the 
Kendal Score, or “S-statistic”) and further normalizes it against the number of samples used in each trend 
evaluation to report a correlation coefficient based on the data ranks (the “Tau” value).  The Kendall Tau 
correlation coefficients range between -1 and 1; negative values indicate decreasing trends, and positive 
values indicate increasing trends.   

Mr. Naranjo said that he is interested in a comparison between the results from both the Kendall Tau and 
the Kendall Mann statistical tests.  He mentioned that NDEP is currently developing a statistical guidance 
for use at contaminated sites, but it is not developed to the point that he could provide initial information, 
guidance, or a beta version at this time.  In response to Mr. Naranjo’s request, the Navy will provide both 
the Mann Kendall S-statistics and Kendall Tau values in subsequent reporting of trends, along with the 
associated probability values (p-values).  Mr. Naranjo is also interested in statistical trends that 
incorporate variations (increasing or decreasing) in concentrations of decay products for a given well.  For 
example, if TCE concentrations show a decreasing trend, he asked how it compares with the 
concentrations of cis-1,2-dichloroethene (c-1,2-DCE), 1,2- dichloroethane (1,2-DCA), or vinyl chloride.  
Additionally, both Navy and state representatives said they are interested in seeing plots that show 
distance decreasing away from a source as a function of time.  Mr. Krishnamoorthy cautioned against 
referring to a statistical trend as “confirmed” or “not confirmed;” results should be evaluated in terms of 
their relative significance, based on the level of uncertainty (departure of positive or negative value) from 
p>0.05. 

Mr. Naranjo further requested that the Kendall Mann test be used to calculate the spherical centroid of the 
plume boundary by doing a log transformation and then finding the centroid to assist in calculation of the 
slope of a line or leading edge of the plume.  He said that in their evaluations, Battelle plotted red dots for 
increasing and decreasing values.  He also suggested plotting micromole values for degradation analysis 
on a molar basis. 

As far as physical properties are concerned, Mr. Naranjo suggested plotting amplitude data (the largest 
value for the high and low temperature data) and contouring the amplitude of the high and low values for 
the SPZ- and DPZ-piezometers in the E4X Drain.  Mr. Naranjo identified two separate plumes:  one 
starting in the E4X Drain, and another TCE plume that is increasing in the upper end of the drain. 

Ms. Monks thanked Navy and NDEP personnel for their input on the preliminary statistical trend analysis 
and said that she and Dr. Mark Colsman (Tetra Tech) will incorporate as much of their input as possible 
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into the 2009 Basewide Groundwater and Surface Water Monitoring Report and into future statistical 
trend analysis presentations as additional data become available. 

Ms. Monks concluded with a brief discussion of the basewide monitoring that is currently being 
conducted in 2010.  The spring 2010 sampling round was conducted in March 2010 and included 
measuring monitoring water levels and temperatures, and downloading groundwater velocity data; 
collecting and analyzing surface water samples from 5 locations along the Lower Diagonal No. 1 and 
Lower Diagonal Drains; and collecting and analyzing groundwater quality samples from 38 monitoring 
wells in the basewide monitoring well network.  A surface water sample will be collected east 
(downstream) of the E4X Drain (sampling location SW-5) on a quarterly basis and analyzed for target 
volatile organic compounds during future sampling efforts.  For the fall 2010 sampling event, the Navy 
plans to limit the groundwater quality monitoring effort to selected wells along the E4X drain and Lower 
Diagonal Drain.   

Action:  Tetra Tech personnel will plan to incorporate as much of the NDEP and Navy’s input on 
the preliminary statistical trend analysis as possible into the 2009 Basewide Groundwater and 
Surface Water Monitoring Report and into future statistical trend analysis presentations as 
additional data become available.  
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Sites 2 and 4 Free Product Collection Update

Resumed product skimming at approximately 25 wells and twoResumed product skimming at approximately 25 wells and two 
recovery trenches

Started operation on August 25 2009Started operation on August 25, 2009

Wells skimmed every week with portable SpillBuddy skimmer

Two product recovery trenches skimmed continuously with permanent 
SpillBuster skimmers

2



Sites 2 and 4 Free Product Collection Update

Total of 1,785 gallons collected since August 25, 2010

•902 gallons from Eastern Trench SpillBuster

348 ll f W t T h S illB t•348 gallons from Western Trench SpillBuster

•527 gallons from portable SpillBuddy

3



Sites 2 and 4 Free Product Collection Update

4



Sites 2 and 4 Free Product Collection Update
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Sites 2 and 4 Free Product Collection Update
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Sites 2 and 4 Free Product Collection Update

VOLUME OF PRODUCT SKIMMED FROM EACH 
WELL VARIES GREATLY
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Sites 2 and 4 Free Product Collection Update

PRODUCTION RATES VARY WIDELY ACROSS THE SITE
LARGER DIAMETER WELLS HAVE HIGHER RECOVERY RATES
WELLS WITH HIGH PRODUCT THICKNESS PRODUCE MORE
WELLS WITH SAND AT THE PRODUCT/GROUNDWATER 

8

INTERFACE HAVE HIGHER RECOVERY RATES



Sites 2 and 4 Free Product Collection Update

SKIMMING OPERATIONS HAVE 
SIGNIFICANTLY REDUCED SIDEWIDE PRODUCT 
THICKNESS FROM 1.38 FEET TO  0.20 FEET

9



Sites 2 and 4 Free Product Collection Update

PRODUCT/GROUNDWATER ELEVATION HAS VARIED LESS THAN 1 
FOOT AT THE SITE

RECENT INCREASES IN PRODUCT/GROUNDWATER ELEVATION MAY 
HAVE A ROLE IN REDUCING APPARENT PRODUCT THICKNESS

10



Sites 2 and 4 Free Product Collection 
Future Plans

Continue to collect product with portable SpillBuddy and fixed 
SpillBuster pumps

May reduce skimming frequency to every other week if 
production continues to decline – or add more wells to skimming 
list

May move SpillBuster B from Western Trench to RW-3 if product 
thickness remains below 0.1 foot (below which the SpillBuster 
does not work)

11
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Site 16 Air Sparge / Soil Vapor Extraction (SVE) 
Pilot Test

Conducted pilot test to determine feasibility of technology forConducted pilot test to determine feasibility of technology for 
remediation of chlorinated solvents at Site 16 

Also used to determine design parameters for potential fullAlso used to determine design parameters for potential full 
scale system: SVE radius of influence (ROI), SVE air flow, SVE 
vacuum, air sparge ROI, air sparge flow, and air sparge pressure

Pilot test conducted in October 2009
Baseline measurements on Monday October 18, 2009
SVE-only test on Tuesday, October 19, 2009
Air sparge test on Wednesday, October 20, 2009

2



IRP Status Update – Site 16 Old Fuel Farm
Chlorinated Solvent Plumes  Air Sparge Pilot Test

Installation of 
new pilot testnew pilot test 
monitoring 
wells helped 
delineate the 
edge of the 
chlorinated 
solvent plume

PCE plumes 

3



Extents of TCE Plumes

4



SVE Pilot Test

Conducted SVE Step-Test at nine different air flow rates/vacuums
Achieved 0.1” water column response only in nearest well (15 ft) at high 
vacuum

5



SVE Pilot Test Results

ROI  of SVE was approximately 15 feet, but only at very high 
flowrates and vacuum, this inadvertently pumped 1 gpm of waterflowrates and vacuum, this inadvertently pumped 1 gpm of water 

Small ROI due to shallow water table / thin vadose; caused by 
atmopheric air short circuiting to SVE wellatmopheric air short circuiting to SVE well
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SVE Pilot Test Results

SVE test had no effect on 
groundwater temperature g p
as measured by 
temperature sensors

SVE test had no effect on 
groundwater elevations in 
wells screened across 
water table (TT16-MW17water table (TT16 MW17 
and TT16-MW19).  Small 
(0.2-foot) decrease in water 
level in wells screened 
b l t t bl (TT16below water table (TT16-
SMW01 through SMW04)

SVE test emissions during

7

SVE test emissions during 
the test were 0.055 lbs



SVE Pilot Test Conclusions

 Covering the PCE plume (>5 
ug/L) with SVE wells, would g ) ,
require 245 wells, and  
approximately 40 30-hp 
blowers  not cost effective

SVE generated 1 gpm of 
water at 29 scfm
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Air Sparge Pilot Test Results

Pilot test demonstrated 25-foot ROI at reasonable flowrate (8.5 
scfm) and pressure (7.5 psi)scfm) and pressure (7.5 psi)
25-foot ROI is very promising for a 13-foot thick aquifer
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Summary of Air Sparge Pilot Test Results

Parameter ROI Comments
Dissolved Oxygen 25 ft* *possible increases at TT16-MW17 (50 ft) and 

TT16-TW01 (70 ft)
Helium Tracer Test 25 ft Best direct measurement of ROI—indicates that 

air bubbles have traveled to the observation well

Induced Pressure 25 ft** **also detected at TT16-TW01 (70 ft)
Groundwater Elevation 196 ft Detected as far away as TT16-MW01 (196 ft), 

but not at TT16 MW09 (150 ft)but not at TT16-MW09 (150 ft)
Groundwater Velocity and 
Flow Direction

98 ft Detected at velocity sensor TT16-VS02 at 98 ft 
and on western side of E4X Drain

Groundwater Temperature 70 ft Detected by both pressure transducers and 
ibuttons

Contaminant 70 ft Changes may be a result of groundwater

10

Contaminant
Concentration Decrease

70 ft Changes may be a result of groundwater 
migration or variability in sampling and analyses, 
or both



Dissolved Oxygen Concentration During Air 
Sparge Testp g
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Groundwater Level Changes During Air Sparge 
Pilot Test
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Groundwater Temperature Changes During Air 
Sparge Pilot Testp g
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Air, Soil, Surface Water, and Groundwater 
Temperatures Near the E4X Drainp

Large 20 degree F changes in surface water temperature did not affect groundwater 
temperatures in TT16-TW01 or TT16-MW17, indicating a weak connection between 
surface water and groundwatersurface water and groundwater

14



Groundwater Temperature Changes During Air Sparge 
Pilot Test (pressure transducers vs. iButtons)

Correlation of temperature data from pressure transducers and iButtons was 
generally good
Pressure transducer temperature response was slower than iButtons likely becausePressure transducer temperature response was slower than iButtons, likely because 
of their larger size and thermal mass
Temperature changes were similar at different depths
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Groundwater Temperature Changes During Air Sparge 
Pilot Test (pressure transducers vs. iButtons)
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Groundwater Temperature Changes During Air Sparge 
Pilot Test (pressure transducers vs. iButtons)
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TT16-MW17 Temperature Data During Air Sparge Test
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Effect of Air Sparging on Groundwater Flow 
Direction and VelocityDirection and Velocity

At TT16-VS02, which is 98 feet from the sparge
well and on the western side of the E4X Drain, 

TT16-VS02

,
groundwater flow direction changed 11°, from east 
southeast to southeast

Groundwater velocity at this location decreased from 
16 4 ft/ t 11 ft/16.4 ft/year to 11 ft/year

At TT16 VS03 50 f t f th llAt TT16-VS03, 50 feet from the sparge well, 
groundwater flow direction changed 38°, from south 
southwest to west southwest 

Groundwater velocity at this location increased from

TT16-VS03

Groundwater velocity at this location increased from 
10.6 ft/year to 15 ft/year

At TT16-VS06, located 157 feet south of the air

18

At TT16 VS06, located 157 feet south of the air 
sparge well, flow direction remained unchanged to 
the southwest at 23 ft/year



Possible Effect of E4X Drain on Air Sparge Pilot 
Test

Lower overburden pressure caused by the E4X Drain 
excavation, may have resulted in a preferential pathway for , y p p y
sparge air to flow more easily toward the west

The la ered stratigraph ma also enhance the lateralThe layered stratigraphy may also enhance the lateral 
movement of sparged air 

Air 
TT16-SMW01

26 ug/L TT16-SMW04
ND

E4X Drain

Air 
Sparge 

Well
8.3 ug/L

TT16-MW17
49,000 ug/L

26 ug/L NDPCE concentrations in ug/L

TT16-TW01
24 ug/L
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Effect of Air Sparge Pilot Test on PCE Concentrations

20



Air Sparge Pilot Test Conclusions

Air Sparging was successful, ROI >25 feet 
Air Sparging affected groundwater flow velocity and directionAir Sparging affected groundwater flow velocity and direction 
at up to 98 feet away
Air Sparging affected groundwater levels and temperature 

Approximately 73 air sparge wells would be needed to treat the 
PCE plume footprint

A smaller, targeted air sparge system could be used to 
remediate that highest concentration >1,000 ug/L portions of the 
southeastern plume (approximately 12 air sparge wells)southeastern plume (approximately 12 air sparge wells)
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Site 18 - Background

• Southeast Runway landfill operated from 1943 to 1946
• Basewide municipal refuse and industrial wastep
• Approximately three acres in size
• Up to 18,000 tons of waste estimated to have been disposed
• Waste buried in trenches above the water tableaste bu ed t e c es abo e t e ate tab e
• Landfill closed
• Native soil cover in place

2



Site 18 – Southeast Runway Landfill

Sit  18

3

Site 18
Sampling Locations



Site 18 – Preliminary Investigations (1988 - 1991)

•1988 - PA/SI
–Visual inspection, on-site interviews, records search
–Recommended preliminary site characterization be conducted as 
part of the RI.

•1991 – Preliminary site characterization summary (PSCS) 
–10 grab groundwater samples (field screening for VOC)
–2 wells installed (MW-31, MW-32) – groundwater samples 
collected.

–1 soil sample collected
–Analyzed for VOCs, SVOCs, PCB/pesticides, and TPH

•PSCS resultsPSCS results
–Soil – only common lab contaminants detected.
–Groundwater – MW-32 contained toluene (2 ug/L).  MW-31 
had no detections

4

had no detections
–PSCS recommended no further investigation at Site 18



Site 18 - 1994 RI Recommendations

•PSCS data was used in baseline risk assessment in RI
•RI recommendationsRI recommendations

–No soil or groundwater contamination associated with Site 
18.
No quantitative risk assessment was completed as no–No quantitative risk assessment was completed as no 
contaminants exceeded screening levels.

5



Site 18 – NDEP response to Draft Decision 
document

•1999 – Based on 1994 RI results, Navy submitted draft final 
decision document

–Navy recommended no further action for Site 18
•2001 – NDEP provided comments on decision document and 
requested additional sampling and investigation at Site 18requested additional sampling and investigation at Site 18.

•2001  - Navy and NDEP jointly created statement of work to 
address data gaps
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Site 18 - Additional Investigation (2002)

•2002  - Navy completed site characterization investigation
–One soil boring drilled at eastern boundary of landfillOne soil boring drilled at eastern boundary of landfill 
(18001), 4 soil samples collected.  Analyzed for TPH, 
pesticides.

–One grab groundwater sample collected from boring OneOne grab groundwater sample collected from boring.  One 
groundwater sample collected from MW-32.  Analyzed for 
VOC, pesticides, metals, TDS

•2003 – Final summary report results2003 Final summary report results
– Aldrin was detected in grab groundwater sample (0.12 ug/L) 
and in well MW-32 (0.13 ug/L) 
Exceeded EPA Region 9 PRG (0 004 ug/L)–Exceeded EPA Region 9 PRG (0.004 ug/L)
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Site 18 – Additional Investigations (2004 – 2005)

•2004 – NDEP and Navy agreed to collect additional samples 
from well MW-32 before closure of Site 18 would be grantedg

•2004 and 2005 – Navy collected groundwater samples from well  
MW-32 (analyzed for pesticides)

–Fall 2004Fall 2004
–Spring 2005

•Results
F ll 2004 Ald i d di ld i t d t t d–Fall 2004 - Aldrin and dieldrin were not detected.

–Spring 2005 – Aldrin and dieldrin were not detected.
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2008 – Basewide Groundwater Sampling Plan

•Evaluated Aldrin data from 2002, 2004, and 2005
2002 lt l ti•2002 results evaluation

–Aldrin detections were likely false positives due to potential 
lab interferences

•Appropriate sample cleanup procedures were potentially not 
applied

•Potential interferences may be phthalate esters, commonly 
found in sampling tubing or lab equipment

–Aldrin data were validated
–Aldrin converts to dieldrin in the environment.  Aldrin 
detections without accompanying dieldrin detections are 
considered anomalous
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2008 – Basewide Groundwater Sampling Plan

•Evaluated Aldrin data from 2002, 2004, and 
20052005

•2004 and 2005 results evaluation
Ald i d di ld i t d t t d d i–Aldrin and dieldrin were not detected during 
either sampling event. 

–Aldrin data was validated and accepted withoutAldrin data was validated and accepted without 
qualifiers

–Because aldrin was not detected, it was not a 
t i t f t Sit 18contaminant of concern at Site 18

–Aldrin (pesticide analysis) was not included in the 
analyte list for basewide sampling

10
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Site 18 – Current and Upcoming Activities

•Spring 2010 - Submit Draft FS
•Summer 2010 - Finalize FSSummer 2010 - Finalize FS
•Fall 2010 - Preferred alternative will be presented in the 
proposed plan

•Winter 2010 Complete Decision Document•Winter 2010 – Complete Decision Document
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Basewide Groundwater and Surface Water Monitoring

Purpose
A l t bilit h t i ti d t d t ti it• Assess plume stability, characteristics, and trends at active sites

• Provide continued post-closure monitoring at closed sites

• Monitor groundwater and surface water quality near base boundaries

• Provide updates to the basewide conceptual site model

Scope
• Semiannual groundwater and annual surface water quality monitoring

• Quarterly data-logger downloads
 Continuous pressure transducer measurementsContinuous pressure transducer measurements

 Continuous groundwater flow sensor measurements

• Two years of basewide monitoring completed

2

• Basewide monitoring is dynamic – changes with time, trends, needs



Basewide Groundwater and Surface Water Monitoring
Monitoring in 2008

• Spring 2008 groundwater monitoring - sampled 24 wells 
 I t ll d d l d 16 b id ( ti l) ll Installed and sampled 16 new basewide (sentinel) wells
 Sampled 4 existing sentinel wells
 Installed and sampled 4 wells at active Installation Restoration Program (IRP) sites
 1 monitoring well at a closed landfill site 1 monitoring well at a closed landfill site
 Analyses included total dissolved solids (TDS), volatile organic compounds (VOC), 

polycyclic aromatic hydrocarbons (PAH)
 All samples collected before Lahontan Reservoir water released to irrigation drains 

(b fl diti )(baseflow conditions)

• Annual spring 2008 surface water monitoring – 5 locations along drains
• Fall 2008 groundwater monitoring – sampled 118 wells for TDS, VOC, PAH 
analysesanalyses
 86 monitoring wells at active IRP sites
 12 monitoring wells at closed landfill sites
 20 sentinel monitoring wells located near base boundaries

3

g
 Measured water levels and product thicknesses in ~150 monitoring wells
 Collected groundwater samples before irrigation season ends



Basewide Groundwater and Surface Water Monitoring

Monitoring in 2009
• Spring 2009 groundwater monitoring – sampled 80 wells for TDS, VOC, PAH 

lanalyses
 54 monitoring wells at active IRP sites
 6 monitoring wells at closed landfill sites
 20 sentinel monitoring wells located near base boundaries 20 sentinel monitoring wells located near base boundaries
 All samples collected prior to release of water from Lahontan Reservoir into irrigation 

drains (baseflow conditions) 

• Spring 2009 surface water monitoring – sampled 5 locations along drains

• Fall 2009 groundwater monitoring – sampled 38 wells
 17 monitoring wells at active IRP sites
 2 monitoring wells at closed landfill sites
 19 sentinel monitoring wells located near base boundaries
 Measured water levels and product thicknesses in ~150 monitoring wells
 Collected groundwater samples before irrigation season ends

4

 Collected groundwater samples before irrigation season ends

• Fall 2009 surface water monitoring – 1 location Lower Diagonal drain east of E4X 
drain



Groundwater and Surface Water Monitoring Results

2008 and 2009 organic and TDS concentration maps

Trend analysis
•Historical trends – comparison to Battelle resultsHistorical trends comparison to Battelle results
•Recent trends based on 2008 and 2009 basewide monitoring 
results

Recommendations for future basewide monitoring
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Basewide Groundwater Trend Evaluation

Trend evaluation for contaminants is ongoing
C i t hi t i l d t ifi ti f d t bilit• Comparisons to historical data; verification of data comparability

• Graphical and statistical trend evaluations 
Regression

Kendall Tau trend test (similar to Mann Kendall test applied
by Battelle, 2003)

• Preliminary results are provided for 10 wells included in Battelle’s 2003 
(trend analyses as well as Tetra Tech’s Basewide monitoring (see 

handout)

• Trend evaluations are being performed for the following VOCs of 
interestinterest:  

•Benzene
•1,2-Dichloroethene (1,2-DCA)
•cis-1,2-Dichloroethene (cis-1,2-DCE)

•Trichloroethene (TCE)
•Naphthalene (not previously assessed by Battelle)

6
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Preliminary Trend Evaluation Findings

Most Battelle 2003 findings are being confirmed
• Overall, few wells show definitive trends – COC concentrations are stable or 
variable

Assessment of trends is complicated by extreme variability in some of 
the older data sets

• Some monitoring events report consistently low values for COCs; reasons may 
include variation in sampling methods over time

—Some historical sampling methods (e.g., bailers) may reduce data comparability
N ll ll l d f b id h d di t d i—Now, all wells sampled for basewide have dedicated micropurge pumps

• Some events appear to exhibit high relative reporting limits or variation in analytical 
methods (e.g., standard vs. low-level VOC methods)

• Thus far no such data points have been removed from the data sets; however• Thus far, no such data points have been removed from the data sets; however, 
some older data (outliers that may bias trends) may be removed after further 
evaluation

Some example trend plots of the combined Battelle and Tetra Tech data 
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sets are shown on the following slides

(All data points after 2005 are collected by Tetra Tech.)



Well MW-16U – Site 1 (In Plume)Well MW 16U Site 1 (In Plume)

Benzene – decreasing trend (2003) 
confirmed by Tetra Tech (2007-09)

cis-1,2-DCE – decreasing trend 
(2003) not confirmed; no overall 
trendconfirmed by Tetra Tech (2007-09) trend
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95% Prediction interval 300

350 Linear fit (-156.7  +0.007002x)
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Well MW-19 – Site 14 (In Plume)

Benzene – increasing trend (2003) 
not confirmed; recent 
concentrations stable ( 4 000 g/L)

1,2-DCA – lack of trend (2003) 
confirmed; stable plume indicated 
( 600 g/L)concentrations stable (~4,000 ug/L) (~600 ug/L)
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Concentrations of Benzene and 1,2-DCA are also stable at another in-plume well, MW-22.  Furthermore, stable concentrations of 
Naphthalene are observed at both wells MW-19 and MW-22.



Well MW-54 – Site 14 (In Plume)( )
Benzene – lack of trend (2003) 
confirmed; stable low-level plume 
indicated ( 5 g/L)

1,2-DCA – lack of trend (2003) not 
confirmed; increasing trend 
indicatedindicated (~5 ug/L) indicated
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Concentrations of Benzene and 1,2-DCA show similar behavior in another in-plume well:  MW-73.  Stable, low-level 
(<1 ug/L) concentrations of TCE are also observed in these wells.



Well MW-75 – Site 14 (In Plume)( )

Benzene – increasing trend (2003) 
confirmed

1,2-DCA – lack of trend (2003) not 
confirmed; increasing trend 
indicatedconfirmed indicated
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Well MW-77 – Site 16 (Downgradient)
Benzene – lack of trend (2003) not 
confirmed; increasing trend 
indicated

cis-1,2-DCE – not evaluated in 
2003 increasing trend indicatedindicated 2003; increasing trend indicated
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Stable concentrations of 1,2-DCA and declining concentrations of naphthalene were also observed in this well.



Initial Conclusions Regarding Plume Stability

 Overall stable or declining concentrations are observed in many in-plume wells. 

Some wells are showing increasing trends for benzene and/or chlorinated VOCs.

Consistent application of micropurge methods with dedicated bladder pumps has 
reduced data variability over the last three years of sampling, and may have increased 
the reported concentrations relative to the historical data sets.
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Well TT16-MW17 – Site 16 (In Plume)

Well shows increasing chlorinated 
solvent VOCs over basewide 
monitoring e ents

Trends are not statistically 
significant at 95% confidence level 
d e to small data setsmonitoring events due to small data sets
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Well TT16-MW01 – Site 16 (In Plume)

Similar findings to TT16-MW17 but 
m ch lo er concentrations

•Like at TT16-MW17, trends 
are not significant d e tomuch lower concentrations are not significant due to 
limited data
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•Increasing concentrations 
at the northern end of the 
E4X d i li t4
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Basewide Monitoring in 2010

Monitoring Physical Properties – water levels, temperatures, velocities
• Established surface water level monitoring stations, based on state input
• Continue quarterly datalogger downloads
• Continue semiannual water level and floating product monitoring, adding 
surface water level monitoring stations

Water Quality Monitoring, Spring 2010
• Groundwater quality monitoring – same as Fall 2009
• Surface water quality monitoring – same as Spring 2009

Water Quality Monitoring, Fall 2010
G d t lit it i Li it t l t d ll l th E4X• Groundwater quality monitoring – Limit to selected wells along the E4X 
drain, Site 16 pilot study area wells, Lower Diagonal drain

• Surface water quality monitoring –1 location in Lower Diagonal drain east of 
E4X drain
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Summary of Historical and Current Trends in Selected Wells 
NAS Fallon Basewide Monitoring Program1 

Site2  Well  Location  COC  MCL/
Goal3 

Battelle Findings3  Tetra Tech Findings3  Trend Confirmed?6 

ug/L  Fall ‘024 Trend5 F ‘07 F ‘08 S ’09   

1  MW‐16U   In plume  Benzene  5  0.1U Decreasing 2.3 1.9 2.3  Yes – Decreasing

c‐1,2‐DCE  70  2.9 Decreasing 110 150 190  No – Stable7

38  MW‐43U  In plume  c‐1,2‐DCE  70  36 No trend 13 10 5.3  Yes – Stable9

TCE  5  95 No trend 22 17 9  Yes – Stable9

14 
 

MW‐19  In plume  Benzene  5  4,700J Increasing 4,400 4,600 3,700  No – Stable 
1,2‐DCA  5  2.3U 10 No trend 620 690 600  Yes – Stable 

Naphth.  0.14  81J Not det’n 39 67 46  No trend –Stable 

MW‐22  In plume  Benzene  5  130J No trend 140 130 120  Yes – Stable 

1,2‐DCA  5  0.1U No trend 1.5 1.1 1.1  Yes – Stable

Naphth.  0.14  6.4 Not det’n 6.5 2.9 4.8  No trend – Stable

MW‐54  In plume  Benzene  5  4.3 No trend 8.1 3.0 2.8  Yes – stable

1,2‐DCA  5  9.5 No trend 30 59 45  No – Increasing
TCE  5  1.5 No trend 0.2J 0.2J 0.2J  Yes – Stable11

MW‐73  In plume  Benzene  5  0.1U No trend 0.2U 0.2U 0.2U  Yes – Stable15

1,2‐DCA  5  31 Increasing 58 59 62  Yes – Increasing 

TCE  5  1.6 No trend 0.9J 0.6J 0.6J  Yes ‐ Stable11

MW‐27  Down‐
gradient  

1,2‐DCA  5  3.1 No trend 7.3 9.5 11  Yes – Stable

TCE  5  0.1U No trend 1.4 1.1 1.1  Yes – Stable11

MW‐75  In plume  Benzene  5  290 Increasing 75 110 130  Yes – Increasing 

1,2‐DCA  5  170 No trend 170 230 200  No – Increasing
Naphth.  0.14  0.6J Not det’n 0.02U 0.09 0.07  No trend – Stable 

TCE  5  0.9 No det’n 0.3 0.3 0.3  No trend – Stable11

16  MW‐63  In plume   Benzene  5  0.5J No trend 0.3J 0.2U 0.2U  No – Decreasing12

1,2‐DCA  5  50 No trend 24 37 25  Yes – Stable 

MW‐77  Down‐
gradient 

Benzene  5  11 No trend 11 18 12  No – Increasing
Naphth.  0.14  95 Not det’n 15 17 12  Trend ‐ Decreasing13

1,2‐DCA  5  1.6 No trend 3.8 6.3 4.4  Yes – Stable14

c‐1,2‐DCE  70  5.7 Not det’n 6.4 9 7.4  Trend ‐ Increasing14

 

Notes: 

1. This table shows only wells addressed by Battelle’s trend report (2003) that have also been included in 

Tetra Tech’s basewide monitoring program.  Chemicals of concern (COCs) include benzene, naphthalene 

(Naphth.), cis‐1,2‐dichloroethene (c‐1,2‐DCE), 1,2‐dichloroethane (1,2‐DCA), and trichloroethene (TCE).  

Only COCs of interest for specific sites and wells are presented.  Additional wells and potential chemicals 

of interest are still undergoing evaluation by Tetra Tech. 

2. No wells from Site 2 or Site 6 are presented due to the low levels of contamination at these sites.  Clean 

Site 2 wells (no COCs) sampled in both the Battelle and TT basewide programs include MW‐2, MW‐4, 

MW‐7, MW‐10, MW‐60.  Clean Site 6 wells sampled in both programs include MW‐45 and MW‐48. 

3. Maximum contaminant levels (MCL) are used as the comparison criteria for benzene, c‐1,2‐DCE, 1,2‐DCA, 

and TCE; because naphthalene does not have an established MCL, the EPA Region 9 tap water preliminary 

remediation goal is used as the comparison criterion.  Results exceeding comparison criteria are 

highlighted in red.  All concentrations reported in ug/L. 



4. Last sampling date evaluated in Battelle’s 2003 report.   

5. Assessed by Battelle qualitatively (graphically) and through Mann‐Kendall tests. 

6. Assessed qualitatively; TT data are being grouped with historical data for confirmatory Mann‐Kendall or 

Kendall‐tau testing.  This testing is still in progress.  As this testing progresses, increasing concentrations 

are being noted for some parameters and wells relative to the historical data sets; this may be due to 

differences in sampling or analytical methods (e.g., use of micropurge methods versus bailers).  Wells for 

which trend evaluation findings differ from the findings of Battelle’s 2003 trend report are presented in 

boldface type. 
7. Tetra Tech data show significant increases in concentration relative to the last few rounds of Battelle 

data; however, there appears to be no overall concentration trend for this well.  Moreover, the increases 

observed in the Tetra Tech c‐1,2‐DCE data are countered by declines in TCE concentrations (not assessed 

by Battelle), implying degradation. 

8. Site 3 wells MW‐42L and MW‐43L were not addressed by Battelle’s trend report, but appear to show 

increasing concentrations of TCE and c‐1,2‐DCE after 2002. 

9. Both c‐1,2‐DCE and TCE show qualitatively increasing trends from 1999‐2002, followed by concentration 

declines in 2007‐2009.  In‐growth of vinyl chloride is also occurring in this well, indicating that 

biodegradation mechanisms are operative for chlorinated VOCs. 

10. Extreme data fluctuations were observed in the Battelle data set for this well.  The previous round’s result 

for 1,2‐DCA (November 1999) was 470 ug/L. 

11. Same observations for c‐1,2‐DCE at this well. 

12. Qualitative decreasing trend in both Battelle and Tetra Tech data since 1998.   
13. Naphthalene trends were not assessed by Battelle (2003).  Qualitative declines from ~140 ug/L are 

observed in the Battelle data set beginning in 1998.   

14. Detections of chlorinated COCs are detected in well MW‐77 beginning in 2002.  TCE shows similar trends 

as c‐1,2‐DCE.  In‐growth of vinyl chloride is also occurring in this well, indicating that biodegradation 

mechanisms are operative for chlorinated VOCs. 

15. Well MW‐18L at Site 14 (not assessed in the Battelle trend report) is also showing qualitative declines in 

benzene concentrations in recent Tetra Tech sampling events relative to 1990s historical data sets. 

Definitions: 

  U    Undetected (numerical value is method detection limit) 

  J    Estimated concentration 

  Not det’n   Trend not assessed for this well and chemical by Battelle (2003). 

  Fall ’02    Fall 2002 

  F ’07    Fall 2007 

  F ’08    Fall 2008 

  S ’09    Spring 2009 

 

 




