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November 24,2010 

Att: Mr. Stacin Martin 
NAVFAC Atlantic 
6506 Hampton Blvd 
Bldg A 
Norfolk, VA 23508 

Subject: NSA Mid-South - Area of Concern A 

Engineering & Environmental Services 

Document Transmittal- 2010 Interim Measures Progress Report; Area of Concern A; NSA 
Mid-South; Revision 1, November 2010 

Dear Mr. Martin: 

This letter is provided to document submittal of the 2010 Interim Measures Progress Report - Area 
of Concern A - NSA Mid-South; Revision 1, November 2010. The extra enclosed report is for 
forwarding to Mr. Elwood Edwards, the offsite property owner that has been providing us with 
access for downgradient AOC A groundwater monitoring (Ben Brantley with EnSafe has forwarded 
his address information). If you have any questions or need any additional information, please do 
not hesitate to contact me. 

Sincerely, 

Paul Gentry 
Project Manager 

Enclosure - 2 copies 

Cc: David Criswell - Navy (1 copy) 
Roger Donovan - TDEC (1 copy and CD) 
Charles Burroughs - TDEC (1 copy) 
Jack Carmichael- USGS (1 copy) 
Jim Heide - NSA Mid-South (1 copy 
Ben Brantley- EnSa/e (cover letter only) 

132 Jefferson Court • Oak Ridge, Tennessee 37830 (865)483-7210 • (865)483-7262 (fax) 
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1.0 INTRODUCTION 

2010 Interim Measures Progress Report 
Naval Support Activity Mid-South 

Aoe A - Northside Fluvial Deposits Groundwater 
Section 1: Introduction 

Revision: 1-November 2010 

This is the sixth interim measures (1M) progress report submitted for Area of Concern A (AOC A) since a 

remedy was implemented in May 2004 to address chlorinated solvent contamination in the 

fluvial deposits aquifer beneath the Naval Support Activity (NSA) Mid-South's Northside. AOC A is 

shown on Figure 1-1 along with the NSA Mid-South Northside and Southside base boundaries. This 

report updates remedial activities and the long-term groundwater monitoring conducted in 2009 and the 

four quarters of monitoring for the newly constructed Sub-Plume D optimization wells with the 

latest event being in May 2010. 

The AOC A 1M consisted of enhanced bioremediation, which entailed the monthly injection of 

carbon substrate into the fluvial deposits aquifer to stimulate the reductive dechlorination of 

chlorinated solvents. Figure 1-2 shows the injection wells, the four AOC A sub-plumes, and monitoring 

wells (MWs) in and near the treatment areas. The base cleanup team (BeT) agreed to suspend 

carbon substrate injections at the October 2009 meeting while the Navy evaluates the feasibility of 

transitioning to the monitoring natural attenuation (MNA) portion of the remedy. The remedial 

treatment goal of 100 j.JgjL trichloroethylene (TCE) had been achieved in all but seven source-area MWs 

and continued injections were posited to have had limited effectiveness in further reductions in the 

non-compliant wells. The BCT agreed to suspending carbon substrate injections to evaluate 

contaminant rebound and determine whether untreated source areas were present upgradient of the 

injection wells. 

During the contaminant rebound evaluation period, the BCT agreed to evaluate multiple lines of 

evidence that support transitioning to the MNA only, including (1) volatile organic compound (VOC) 

reductions associated with the former enhanced bioremediation efforts, (2) outputs from a 

two-dimensional empirical groundwater solute transport model that shows whether the maximum 

contaminant levels (MCLs) can be achieved at the offsite property boundary with residual TCE 

concentrations remaining in the treatment zones, (3) a microbiological analyses of plume areas 

downgradient of the treatment zones, and (4) install additional MWs in Sub-PI ume A to demonstrate the 

absence of additional source areas and verify the conceptual plume model. The data collection 

associated with these multiple lines of evidence is currently underway and reporting is anticipated in 

2011. 

The contaminated groundwater within AOC A is divided into four sub-plumes (shown in Figure 1-2). 

Sub-Plume A is immediately east of Hangar N-126 and has had the highest TCE concentrations within 

AOC A (historical maximum of 4,400 micrograms per liter [j.JgjL]). 

1-1 
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2010 Interim Measures Progress Report 
Naval Support Activity Mid-South 

AGe A - Northside Fluvial Deposits Groundwater 
Section 1: Introduction 

Revision: l-November 2010 

Three other areas historically exhibiting relatively high TCE concentrations include Sub-Plume B, located 

northeast of Sub-Plume A in the area of MW 007G22LF; Sub-Plume C, located south of Sub-Plume A in 

the area of MW 007G03LF; and Sub-Plume D, located east of Sub-Plume B and near the 

former Hangar N-6. Eight additional MWs were installed at Sub-Plume D as part of the AOC A 

optimization in July 2009. The objective of the additional wells was to verify the TeE conceptual model 

before expanding the Sub-Plume D treatment zone. The new Sub-Plume D wells have undergone 

four quarters of monitoring and data are presented for the first time in Section 4.0 of this 

progress report. 

Section 2.0 of this report summarizes the 1M remediation and monitoring activities. Section 3.0 presents 

a summary of the monitoring data for the AOe A Sub-Plumes A through D. An analysis of the data is in 

Section 4.0. Section 5.0 contains a status summary of the IMs and recommendations going forward. 

A table summarizing historical VOC detections for all AOe A is provided in Appendix A. 

Laboratory reports are in Appendix B that is electronically formatted on the enclosed compact disc. 

Appendix C contains the voe trend analysis associated with IMs treatment of the sub-plumes. 

Groundwater sampling forms are in Appendix D. 

1-4 
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2.0 SUMMARY OF FIELD ACTlVmES 

2010 Interim Measures Progress Report 
Naval Support Activity Mid-South 

Aoe A - Northside Fluvial Deposits Groundwater 
Section 2: Summary of Field Activities 

Revision: 1-November 2010 

This section summarizes the carbon substrate injections and groundwater monitoring conducted at 

AOC A during 2009. 

2.1 Substrate Injections 

In accordance with the Long-Term Groundwater Monitoring Work Plan, NSA Mid-South, 

Millington, Tennessee, sodium acetate was injected into the fluvial deposits aquifer through selected 

wells between May 2004 and November 2009 to create the reducing geochemical conditions necessary 

for TCE biodegradation. As described in the Interim Measures Work Plan (EnSafe, 2003), 50 pounds of 

sodium acetate and 0.5 pound of diammonium phosphate were dissolved in 100 gallons of 

potable water, and added monthly to each injection well. Mixing and injection activities were performed 

in about a 4-day span and recorded in a field logbook. Fifty-four injection events occurred throughout 

Sub-Plumes A, B, and C from the time IMs began (May 2004) to the end of the last injection period 

(November 2009). A total of 2,700 pounds of sodium acetate were introduced into each injection well. 

2.2 Interim Measures Effectiveness and MNA Monitoring 
Data from the May 2009 and November 2009 sampling events and the four quarters of Sub-Plume 

optimization wells are provided in this report. A total of twenty-siX MWs were sampled in the 

May 2009 event, focusing primarily in and downgradient of the airport tarmac and taxiway areas where 

Sub-Plumes A through D have been undergoing treatment. Monitoring wells downgradient of the 

treatment areas and along the former base perimeter are also monitored to evaluate plume stability. 

MWs in the treatment areas are sampled for VOCs and the geochemical/natural attenuation parameters 

listed in Table 2-1. These wells were also sampled in November 2009 along with thirty-four other MWs 

from various Northside solid waste management units (SWMUs) that undergo annual monitoring as part 

of AOC A. These include Northside SWMUs 5, 15, 18,21, and 60 (shown on Figure 1-1). Fourteen of 

these wells are also analyzed for the geochemical/natural attenuation parameters listed in Table 2-1 as 

a result of their proximity to the Sub-Plume A through D treatment areas. 

Figure 2-1 shows the AOC A wells undergoing monitoring as part of the IMs associated with Sub-Plumes 

A through D. Tabulated results from the long-term VOC monitoring associated with the effectiveness 

monitoring are presented in Section 3.0, while Appendix A contains a summary (hits only) for all the 

AOC A well data, including AOC A SWMUs 5, 15, 18, 21, and 60 (well locations for these SMWUs are 

shown in Section 4.6 with the data presentation). 
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Aoe A - Northside Fluvial Deposits Groundwater 

Section 2: Summary of Reid Activities 
Revision: 1 -November 2010 --- . 

Field 

Notes: 
Cal = 
Cbl = 

Table 2-1 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third Edition, USEPA, 1996 
Methods for Chemical Analysis of Water and Wastes, USEPN600/4-79.020, USEPA, March 1983 

To assess groundwater flow direction, water levels are measured during each monitoring event and 

water-level data from the comprehensive event in November 2009 was used to construct a 

potentiometric map that is provided in Figure 2-1. From Figure 2-1, groundwater flow directions are 

consistent with those historically calculated, and show flow generally in a north-northwest direction; 

however, evidence of groundwater mounding is noted in the treatment area wells which is likely a result 

of the years of injections and possibly also the generation of microbes that may have lessened the 

hydraulic conductivity of the aquifer. 
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3.0 SUMMARY OF DATA 
This section tabulates the field and laboratory data collected in 2009. Tables 3-1(a) to 3-4(c) are 

presented based upon individual sub-plume areas for the analytical, geochemical, and metabolic acids. 

Monitoring wells are listed in order, based upon their location within the sub-plumes, from upgradient to 

downgradient. Laboratory analytical results from 2009 are in Appendix A. Trends in 

parameters/analytes concentrations measured in groundwater samples from individual MWs are in 

Appendix C. The significance of these results as it relates to the progress of remediation is presented in 

Section 4.0. 

3-1 



Table 3-1 (b) 
Sub-Plume A Groundwater Geochemical Results 

OxIdation Percent of 
Dissolved Reduction Ferrous Ferrous Iron in Total Organic 
Oxygen Potential Hydrogen Methane Iron Total Iron Total Iron Carbon 

Well ID Sample Date (mgfL) (mY) (nN) (llIJfL) (lI9fL) (lI9fL) (%) (mgfL) 
oo7G62LF May-tl4 2.68 -272 3.4 94 1550 6050 26 6U 

~ug-tl4 1.26 -179.4 1.3 3500 3000 10500 29 IOU 
Nov-tl4 1.32 -85.5 13 480 4680 

II 
43 10 U 

Feb-OS 1.54 -97.6 3.2 8100 NA NA 410 
~y-05 0.32 -115.8 3.1 11 000 1450 15 700 
Aug-05 0 -89.9 2.4 6000 5880 73 10 
Jun-06 0.79 -77.4 1.3 3200 4380 7130 61 0.81 
Nov-06 0.2 -99 2.1 4600 1760 9070 19 1.2 
May-07 0.4 -157 2 7200 3090 7940 39 1.3 
N0v-07 2.07 -81 1.9 2500 950 7860 12 0.9 
May-Q8 0.7 -65.2 9.6 12000 5640 9580 59 0.8J 
Nov-oB 0.56 -112 8.6 9000 1890 9120 21 1U 
May-09 2.81 -179.5 1 5000 590 6350 9 1.2 
Nov-09 0.28 -76.8 1.5 6199 1,140 6,440 18 1.2 

oo7G63LF May-tl4 1.16 -95.3 4.4 330 3210 7750 41 6U 
Aug-()4 0.5 -172.4 1.3 1200 3000 11200 27 10 U 
Nov-tl4 1.99 -84.7 1.3 350 2630 13000 20 10 U 
Feb-05 0.19 -119.5 1.2 9000 NA 7720 NA 19 
May-(l5 0.29 -109.5 1 <0.015 NA 13600 NA 35 
Aug-05 0.48 -161.7 2.9 5900 3460 13300 26 10 
Jun-06 0.68 -65.7 1.1 5100 2.580 14100 18 1.1 
Nov-06 0.17 -80.9 4.2 10000 1080 10100 11 1.2 
~-o7 0.3 -169 1.6 6900 3290 9870 33 1.4 
Nov-07 1.37 -92 1.9 9800 1020 9880 10 0.79 
t1ay-oB 0.52 -94.7 1.5 12000 3090 10700 29 O.98J 
Nov-oB 0.24 -129 36 12000 2200 6480 34 2.1 
~ 0.55 41.7 0.83 7700 780 B,070 10 lU 
Nov-09 0.57 -132.7 1.7 7,799 880 7,260 12 2.5 

oo7G66LF May-()4 0.5 -264.8 49 150 50 6020 1 30 
~ 0.37 214.6 4.2 1.300 3110 1!,J00 28 10 U 
Nov-Q4 0.46 -172.4 2.3 2,800 4860 17600 28 10 U 
Feb-05 0.32 -167.7 1.1 1100 3070 • 17 10 U 
May-05 0.3 -147.2 1.8 1500 5420 24 IOU 
AU!Ml5 0 -137.7 2.4 2900 2760 31 IOU 
Jun-06 0.39 -78 0.84 7800 3240 6680 49 0.73 
Nov-06 0.23 -89.3 1.3 10,000 1,050 5,720 18 1 
May-07 0.55 -78 1.3 7600 3050 6940 44 1.5 
Nov-07 0.34 -152 1.6 15000 510 10300 5 0.61 
May-oB 0.59 -65 1 13000 2.570 6160 42 O.58J 
Nov-oB 0.57 -132 65 15000 2620 10400 25 1.2 
May-09 1.13 -133.6 2.2 10000 1,360 5860 23 1U 
Nov-09 0.17 -102.2 1.6 6599 940 6590 14 1U 

Not!es: 
00 concontratfons were delermlned by tile YSI ..-rrmm May 2001 to May 200S. 00 concentratfonstn August 200S were delermlned using tile WInlder titration method. 
l _value 
U Not_ IIboveIaboratoly method -. Rmlts 
mgJ\. milligrams per liter 
mV mlUlvob 
nM 

% 
(I) 

NA 

NRD 
< 

.. noMoIar 
micrograms per liter 
pen::ent 
_ reodIng due to equipment malfunction 

Not analyzed due to """"""" of dye In monitoring well 
No reodIng available due to \n$IJUmetIt malliJnctIon 
__ at tile limit Indicated 

Sulfate Sulfide Alkalinity 
(mgfL) (mgfL) (mgfL) 

2 0.007 165 
24 0.053 200 
2 0.036 340 

NA NA NA 
26 0.065 520 
10 0.078 160 
13 0.028 160 
10 0.022 180 
11 0.013 180 
18 0.044 48 
17 0.082 180 
5 0.043 180 
0 0.097 240 
6 0.071 180 
1 0.006 225 

70 0.049 300 
7 0.021 180 

NA NA NA 
NA NA NA 
23 0.035 NA 
7 0.109 140 
6 0.027 200 

76 0.019 160 
6 0.07 54 
8 0.023 300 
9 0.D35 320 
4 0.018 280 
0 0.134 280 
0 0.009 230 
70 0.027 260 
18 0.015 220 
6 0 220 
0 0.024 220 
9 0.007 180 
0 0 140 
7 0.01 220 
9 0.017 160 
9 0 48 
11 0.004 160 
0 0.005 180 
3 0.000 200 
54 0.024 180 
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Chloride Ethane Ethene 
(mgfL) (lI9fL) (lI9fL) 

15 0.035 5.8 
20 0.017 6.4 
15 0.019 3.6 
NA <0.005 3.3 
10 <0.01 3.6 
5 <0.01 0.48 
10 <0.010 0.19 
10 <0.010 0.31 
10 <0.01 0.4 
10 0.Q15 0.18 
15 <0.01 0.51 
10 <0.01 1.1 
10 <0.01 0.12 
10 <0.01 0.15 
15 0.28 15 
20 0.047 18 
15 0.049 28 
NA 0.034 6.4 
NA <0.01 <0.01 
NA <0.01 0.3 
5 <0.010 1.6 
5 <0.010 0.4 
10 <0.01 0.47 
5 <0.01 0.79 
10 <0.01 0.25 
10 <0.01 0.26 
10 0.054 <0.01 
10 <0.01 0.18 
5 26 42 

20 12 32 
15 4.8 21 
15 0.12 12 
15 0.42 4.8 
15 <0.010 2 
10 <0.010 1.6 
10 <0.010 0.92 
10 <0.01 0.64 
10 <0.01 1.1 
10 <0.01 0.71 
10 <0.01 0.93 
10 <0.01 0.43 
10 <0.01 0.43 



Table 3-1 (b) 
Sub-Plume A Groundwater Geochemical Results 

Oxidation Pen:entof 
DIssolved Reduction Ferrous Ferrous Iron in Total Organic 
Oxygen Potential Hydrogen Methane Iron Total Iron Total Iron Carbon SUlfate SUlfide 

WellID Sample Date (mg/L) (mY) (nM) (""/L) (1I9/L) ( ... g/L) (%) (mg/L) (mg/L) (mg/L) 

oo7G58lF May-04 1.02 -254.2 2.1 36 1180 12100 10 6U 14 0.085 
Aug-()4 5.95'" -71 1 7 0 9800 0 45 70 0.119 
Nov-04 1.44 -103.8 1.2 24 4720 6260 75 10 U 19 0.011 
feb.05 0.51 3.2 0.82 28 2,670 8010 33 10 U 18 0 
May-DS 0.4 -72 1.1 140 3780 9620 39 10 U 14 0.045 
AuQ-05 0 -1113 1.6 1600 3200 7730 41 10 U 8 0.006 
Jun-06 0.52 -91.6 1 5600 3270 8100 40 0.71 1 0.01 
Nov-06 0.27 -70.2 1.4 8200 1160 9050 13 0.89 0 0.009 
Mav-D7 1.93 -86 1.1 10000 2830 NA NA NS 14 0.086 
Nov-D7 0.54 -121 17 4600 670 22.soo 3 0.84 14 0.022 
May-oB 0.22 -90.3 1.3 11 000 4860 11800 41 0.76J 19 0.016 
Nov-oB 0.82 -102.2 72 11 000 1940 9680 20 1.4 5 0 
May-Q9 0.92 -132.7 1.9 7900 1240 6780 18 1.2 6 0 
Nov-D9 0.29 -49.1 1.6 9,899 580 5,810 10 1.2 17 0.037 

oo7G59LF May-D4 1.08 -56.2 2 3 2,640 4160 63 6U 17 0 
Aug-()4 0.57 -95.7 0.85 3 3070 4370 70 10 U 47 0.014 
Nov-04 0.44 -73.3 1.7 3 4560 5130 89 10 U 1 0.006 
feb.05 0.52 -53.3 0.92 2 2240 4280 52 10 U 0 0 
May-DS 0.27 -57.9 1 3 5420 4300 126 lOU 2 0.002 
Aug-05 0 -126.2 2.2 670 830 4940 57 lOU 0 0.007 
Jun-06 0.44 -45.5 5.5 7900 3200 7420 43 1.1 8 0.004 
Nov-06 6.49''' -71.8 1.4 1300 90 4970 2 1.1 0 0.009 
May-07 0.4 -101 4 7900 4 7500 0 0.87 13 0.003 
N0v-07 0.39 -121 2.1 12000 1000 13000 8 0.98 6 0 
Mav-os 0.44 -70.4 31 9200 5.300 7370 72 0.8J 9 0.01 
Nov-oB 0.55 -106 74 5200 3060 10700 29 1.3 10 0.007 
May-D9 7.77 89.9 0.6) 250 0 4.030 0 1.2 4 0 
Nov-D9 0.45 -73.6 2.2 5099 140 6810 2 1U 15 0 

oo7G04LF MaV-Il'I 1.46 205.3 9.2 1 0 98.4J NA 6U 1 0.007 
Aug-04 0.33 -47.4 2.8 31 2.490 3250 77 39 70 0.026 
Nov-04 0.39 -109 1.2 37 5960 15200 39 lOU 7 0.007 
feb.05 1.19 -32.5 1.2 21 2560 4410 58 10 U 0 0 
May-D5 1.94 -49.9 1.4 100 2450 5270 46 28 2 0.007 

. Aug-Os 0.2 -15.9 1.7 450 830 982 85 10 U 1 0.005 
Jun-06 0.38 63.4 1.2 6100 140 273 51 0.47 0 0 
Nov-06 0.85 -7.2 1 9800 470 1470 32 1.6 0 0.035 
Mav-(l7 0.42 -29 1.7 9100 0 515 NA 1.2 0 0.032 
Nov-D7 0.29 -167 2 9900 490 9460 5 2.1 3 0.036 
Mav-os 0.78 -74.8 3.8 14000 3620 6320 57 28 5 0.074 
Nov-oB 0.52 -187 150 14000 6140 11300 54 64 0 0.021 
Mav-D9 0.41 13.5 0.85 750 1180 5490 21 34 0 0.027 
Nov-09 0.56 -120.4 !.6 I 6.999 1560 2.800 56 9 23 0.023 

Notes: 
DO concentrations were determined by the YSI meter from May 2004 to May 2005. DO concentrations in August 2005 were determined using the Winkler titration method. 
J EstImated value 
U Not detected above laboratory method detection "mils 
mgfl milligrams per liter 
mV mllivolls 
oM nanoMoIar 
IJ9Il micrograms per liter 
% percent 
(I) Erroneous reading due to equipment malfunction 
NA Not analyzed due to presence of dye in monitoring well 
NRD No reading available due to Instrument malfunction 
< undetected at the Omit Indicated 

Alkalinity 
(mg/L) 

255 
240 
200 
280 
240 
180 
160 
200 
240 
66 
220 
200 
220 
200 
200 
300 
180 
180 
200 
200 
160 
200 
160 
60 

220 
200 
220 
200 
370 
200 
200 
160 
180 
200 
80 
180 
200 
90 

380 
1000 
760 
620 
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Chloride Ethane Ethene 
(mg/L) (1I9/L) (1I9/L) 

10 0.16 3.3 
20 0.026 0.63 
10 0.1 0.64 
15 0.067 0.15 
10 0.057 0.19 
10 0.047 2.2 
10 0.034 2.5 
10 <0.010 1.4 
10 <0.01 0.77 
10 < 0.01 0.81 
10 <0.01 0.45 
10 <0.01 1 
10 <0.01 0.62 
10 <0.01 0.32 
20 0.067 0.27 
20 0.062 0.23 
10 0.061 0.16 
10 0.038 0.1 
15 0.044 0.14 
15 0.014 0.12 
10 <0.010 3.7 
15 <0.010 0.27 
10 <0.01 1.7 
7.5 < 0.01 2.1 
10 <0.01 1.4 
10 <0.01 0.71 
10 0.01 U 0.018 
10 0.01 U 0.26 
15 0.041 0.067 
20 0.053 7.0 
10 0.062 1.0 
10 0.013 0.46 
10 0.016 0.38 
75 0.028 0.14 
10 <0.010 0.095 
10 <0.010 2 
10 0.022 1.2 
10 0.031 11 
15 0.028 6.6 
15 0.06 6.5 
15 0.01 U 0.45 
20 0.05 4 



Table 3-1 (b) 
SUb-Plume A Groundwater Geochemical Results 

OxIdation Percent of 
Dissolved Reduction Ferrous Ferrous Iron in Total Organic 
Oxygen Potential Hydrogen Methane Iron Total Iron Total Iron carbon Sulfate Sulfide 

WellID Sample Date (mg/L) (mY) (nM) (\l9/L) (IJ9/L) (IJ9/L) (%) (mg/L) (mg/L) (mg/L) 
007G57Lf MaV-()4 1.15 193.7 1.6 17 410 1810 23 6U 18 0.002 

AI1a-O'I 0.42 24.1 2.1 19 0 3340 0 10 U 7 0.014 
Nov-04 3.7'" -34.1 1.1 7 100 724 14 10 U 74 0.002 
Feb-05 0.31 10.4 0.91 110 520 4960 10 10 U 5 0.005 
Mav-OS 0.49 53.5 1 17 0 1380 0 10 U 3 0.006 
Aug-Q5 0.09 -66.6 2.9 77 70 1010 7 200 1 0.028 
Jun-06 0.61 -70 1.6 280 820 3440 24 0.77 4 0 
Nov-06 0.65 -79.1 2.4 4300 800 1510 53 61 0 0.01 
May-Q7 1.73 -59 1.4 4000 500 4660 11 1.1 9 0 
Nov-Q7 0.61 -155 1.6 6900 960 6220 15 1.2 6 0 
May-OS 0.2 -198.9 4.8 10000 4360 7650 57 O.86J 8 0.036 
Nov-D8 0.49 -191 1.6 5100 460 1300 35 88 10 0.072 
Mav-Q9 0.46 -8.6 0.68 6100 1350 5110 26 2.3 2 0.052 
Nov-Q9 0.32 -143.9 3.9 7799 1,400 5470 26 1.5 6 0.023 

007G64LF Mav-()4 1.69 -56.3 590 12 240 6190 4 6U 32 0.05 
Aua-()4 0.85 -82.8 15 24 2420 5400 45 38 18 0.04 

~ 
6.71,1, -82.4 1.3 24 3000 4430 68 IOU 12 0.Q35 
0.42 -26.4 1.2 7 1000 3190 31 IOU 3 0.003 
0.6 -34.9 1 17 770 7970 10 IOU 3 0.059 

0.17 -39 1.7 610 210 3670 6 10 2 0.003 
Jun-06 0.58 47.6 7.1 2500 280 2450 11 0.84 9 0.003 
Nov-06 0.56 70.9 2.4 4300 150 1510 10 1.2 1 0.009 
May-Q7 1.1 41 1.2 13000 30 4180 1 2.3 4 0 
Nov-Q7 2.14 43 1.7 9000 0 5230 NA 4.1 6 0.019 
Mav-D8 0.22 -129.8 1.1 10000 450 3530 13 1.1 5 0.005 
Nov-Q8 0.4 -87 68 1400 2,200 4660 47 1.1 9 0.035 
Mav-D9 0.55 106.2 1.6 7200 1280 4890 26 1.5 10 0.014 
Nov-09 0.3 -88.4 1.6 9599 1,240 7.380 17 1.7 6 0 

007G65Lf Mav-D4 0.68 4.6 250 31 230 41300 1 14 6 0.192 
Aug-()4 1.14 47 1.6 32 780 6420 12 49 10 0.107 
Nov-04 0.96 -109 1.6 88 320 4.580 7 10 8 0.054 
Feb-05 0.45 -106.7 0.87 52 2110 12,200 17 10 U 0 0.098 
May-Q5 1.59 -73.9 1.3 5800 173 7720 2 IOU 2 0.125 
Aug-QS 0.29 -64.8 1.7 7900 60 2970 2 10 U 1 0.017 
Jun-06 0.73 -94.5 44 0 920 2,840 32 0.77 7 0.021 
Nov-Q6 0.33 20.5 1.1 12000 800 3640 22 1.2 0 0.026 
May-Q7 0.58 -70 1.4 13 000 300 8380 4 1.3 0 0.061 
Nov-Q7 0.96 -118 4.5 10000 280 17300 2 1 4 0.342 
Mav-Q8 0.21 -172.3 2.5 12,000 720 7530 10 0.87 J 6 0.035 
Nov-Q8 0.35 -76.6 2.9 11 000 1.320 7030 19 lU 5 0.064 
Mav-D9 1.17 -177.7 2.1 8000 960 3140 31 1.6 2 0.02 
Nov·09 0.17 -77.8 2.5 6299 1380 3.650 38 1.1 13 0.153 

Notu: 
DO concentrations were determined by the V5l meter from May 2004 to May 2005. DO concentrations In August 2005 were determined using the Winkler titration method. 
J EstImated value 
U Not detected above labomtory method detection hmlts 
mg/L mlftlgrams per hter 
mV millivolts 
nM nanoMolar 
Il9fL micrograms per hter 
% percent 
(1) Erroneous reading due to equipment malfunction 
NA Not analyzed due to presence of dye In monitoring weft 
NRO No reading available due to instrument malfunction 
< undeIected at the limit indicated 

Alkalinity 
(mg/L) 

160 
260 
220 
220 
260 
320 
180 
280 
240 
114 
320 
800 
400 
320 
200 
220 
200 
240 
260 
220 
180 
260 
260 
66 
280 
320 
260 
240 
180 
260 
220 
260 
220 
120 
200 
220 
160 
96 
240 
260 
300 
260 
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Chloride Ethane Ethane 
(mg/L) (IJ9/L) (IJ9/L) 

10 0.18 0.059 
10 0.19 0.054 
10 0.031 0.016 
10 0.067 0.1 
15 0.17 0.045 
5 0.091 0.043 

10 0.056 0.025 
10 0.093 1.5 
15 0.088 1.5 
10 0.026 4 
10 0.031 6.6 
15 0.01 0.76 
15 <0.01 4.1 
15 0.Q35 7.5 
20 8.3 5 
10 2.2 2.5 
15 0.5 1.3 
15 0.061 0.15 
10 0.16 0.52 
15 0.064 0.48 
10 0.21 0.29 
10 0.093 1.5 
15 0.59 1.9 
10 0.12 2.7 
15 0.09 1.5 
10 0.006 0.31 
15 0.012 1.4 
15 0.D18 1.8 
10 4.9 2.6 
5 0.48 1.5 
10 0.42 1.4 
10 0.089 0.44 
10 0.013 0.36 
10 < 0.010 0.24 
10 < 0.010 < 0.010 
10 0.076 <0.010 
15 <0.01 0.51 
10 < 0.01 0.83 
10 <0.01 1.7 
10 <0.01 0.94 
10 <0.01 0.54 
10 <0.01 0.54 



Table 3-1 (b) 
SUb-Plume A Groundwater Geochemical Results 

Oxidation Pen:entof 
Dissolved Reduction Ferrous Ferrous Iron in TotalOt'ganic 
Oxygen Potential Hydrogen Methane Iron Total Iron Total Iron Carbon Sulfate Sulfide 

WellID Sample Date (mg/L) (mY) (nM) (1lfI/L) ( .. /L) ( .. /L) ('Mo) (mg/L) (mg/L) (mg/L) 

007G71LF May..(J4 2.11 -126.9 46 32 3010 11400 26 6U 39 0.011 
Aug..(J4 1.75 -153 18 23 3000 6880 44 10 U 70 0.37 
Nov..(J4 1.19 -85.8 1.6 17 3060 3700 83 10 U 120 0.092 
feb.05 0.88 -82.3 0.98 18 2060 3690 56 10 U 114 0.027 
May-oS 0.64 -54.9 1.7 16 2000 2880 69 10 U 126 0.012 
Auo-OS 0 3.7 4.2 41 980 2740 36 10 U 100 0.033 
Jun-06 0.58 -153.5 1.4 4100 690 1440 48 0.71 88 0.044 
N0v-Q6 1.87 NRD 1.9 7800 810 1450 56 0.85 44 0.122 
May-07 1.04 -97 1.5 7000 2310 3420 68 1.5 49 0.034 
N0v-07 0.9 -111 2.1 11 000 1000 3720 27 1.2 96 0 
MaV-OS 0.42 -130.9 1.7 3600 3040 4260 71 O.96J 96 0 
Nov-08 0.31 -77 12 2500 1030 3390 30 1.2 63 0.057 
Ma~-Q9 0.88 101.8 2 820 1030 3210 32 1.1 46 0 
NOV-Ir.1 U.j~ -H,j 7~1 4M 1'Hl 7700 lU .q I, .111 

007G21LF May..(J4 1.72 67.1 7.1 13 10 71.4) 14 6U 19 0 
Aug-04 0.32 71.2 2.6 14 130 256 51 lOU 30 0.025 
N0v-D4 0.68 -72.5 3.4 18 80 611 13 lOU 72 0.04 
feb.05 0.8 125.4 1.8 12 50 108) 46 IOU 126 0 
Ma~-o5 1.6 -115.6 3.5 16 10 108) 9 lOU 15 0 
Aug-05 1.28 -26.1 3.7 95 40 1710 2 10 U 13 0.025 
Jun-06 0.65 157.4 2.7 3000 4380 28.8 UJ NA 0.72 18 0.014 
Nov-06 0.64 157.2 1 23 20 150 13 0.7 8 0.005 
Mav-07 1.1 166 2.1 6100 20 69 29 1.1 14 0 
Nov-07 0.76 -102 2.4 4500 250 78 322 1 9 0.006 
Mav-08 037 -105.9 5 7600 60 108 56 lU 8 0.002 
Nov-Q8 0.92 118 6.2 6000 0 119 0 1.8 7 0 
May-09 0.68 183.4 3.1 5700 190 200 95 1.2 6 0.Q15 
Nov-09 0.50 -43.4 130J 1599 60 205 29 2 16 0.023 

Noles: 
DO concentrations were determined by the YSI meter from May 2004 to May 2005. DO concentrations In August 2005 were determined using the Winkler titration method. 
) EstImated value 
U Not detected above laboratory method detection Omits 
rngJL milligrams per liter 
mV millivolts 
nM nanoMoiar 
Il!IIL micrograms per liter 
% percent 
(I) Erroneous reading due to equipment malfunction 
NA Not analyzed due to presence of dye In monitoring well 
NRD No reading available due to instrument malfunction 
< undetected at the Hmit indicated 

Alkalinity 
(mg/L) 

480 
500 
420 
440 
400 
420 
400 
420 
480 
168 
460 
440 
460 
.:I'IU 

285 
800 
220 
220 
240 
240 
200 
240 
280 
280 
340 
260 
280 
240 
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Chloride Ethane EtheRe 
(mg/L) ( .. /L) ( .. /L) 

15 7.4 2.2 
20 1.2 0.31 
10 0.37 0.21 
15 0.038 0.013 
15 0.056 0.032 
10 0.075 0.07 
10 < 0.010 0.035 
10 <0.010 0.2 
15 <0.01 0.15 
10 <0.01 1.1 
15 <0.01 0.064 
15 0.13 0.28 
10 0.003 ) 0.21 

1.00: O~14 
20 0.065 0.02 
15 0.062 0.015 
10 0.07 0.025 
10 0.042 0.013 
10 0.055 0.017 
10 0.033 0.051 
10 0.075 0.25 
10 <0.010 <0.010 
10 0.022 0.67 
10 O.OlJ 1.1 
10 0.016 2.3 
10 <0.01 1.8 
10 0.032 2.2 
10 0.032 1.6 



WellID 
007G60LF 

007G62LFB 

007G63LFB 

007G66LF 

Notes: 
mg/L 
< 
NA 
NR 

Table 3-1 (c) 
Sub-Plume A - Groundwater Metabolic Acids Results 

Sample Date Pyruvic 
Feb-02 <4 
5ep-02 <4 
Sep-03 <4 
Aug-Q4 <4 
AUQ-OS <40 
Nov-06 NA 
May-07 NA 
Nov-07 NA 
May-DB NA 
Nov-DB NA 
May-09 NA 
Nov-09 NA 
Feb-02 <4 
May-Q4 <4 
Aua-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Aug-OS <4 
]un-06 <4 
Nov-06 <4 
May-07 <4 
Nov-07 <4 
May-OS <4 
Nov-DB <4 
May-09 < 10 
Nov-09 < 10 
Feb-02 <4 
5ep-02 <4 
Sep-03 <4 
May-Q4 <4 
Aug-D4 <4 

E=I 
<4 
<20 
<4 
<4 

]un-D6 <4 
Nov-06 <4 
May-D7 <4 
Nov-07 <4 
May-DB <4 
Nov-DS <4 
May-09 < 10 
Nov-Q9 <10 
May-04 <4 
Aug-04 <4 
Nov-04 <4 
Feb-DS <4 
May-D5 <4 
Aug-Q5 <4 
]un-06 <4 
Nov-D6 <4 
May-07 <4 
Nov-07 <4 
May-OS <4 
Nov-OS <4 
May-D9 1.6J 
Nov-09 < 10 

milligrams per liter 
Undetected at the limit indicated 
not analyzed 

Concentrations mall 
Lactic Formic Acetic 

<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 1016 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 1025 
<1 <1 1BS2 
<1 <1 1.8 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<2S NR <1 
<25 NR <1 
<1 <1 S 
<1 <1 2.S 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 119.2 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 

<25 NR <1 
<25 NR <1 
<1 <1 25.1 
<1 <1 6.1 
<1 <1 4.7 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<25 NR <1 
<25 NR <1 

not reported - Mlcroseeps laboratory does not include formic acid in their VFA suite. 
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Propionic Butvric 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 0.5 ] 
<1 <1 
4.1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 



WellID 
007GS8LFB 

007GS9LFB 

007G04LF 

007G57LF 

Notes: 
mg/L 
< 
NR 

Table 3-1 (c) 
Sub-Plume A - Groundwater Metabolic Adds Results 

Concentrations (mg/l) 
Sample Date PYruvic lactic Formic Acetic 

Feb-02 <4 <1 <1 4S.0 
May-04 <4 <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-OS <4 <1 <1 <1 
May-05 <4 <1 <1 <1 
Aug-OS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
Mav-oS <4 <1 <1 <1 
Nov-DB <4 <1 <1 <1 
May-09 <10 <2S NR <1 
Nov-09 <10 <25 NR <1 
Feb-02 <4 <1 <1 <1 
Sep-02 <4 1.5 1.6 3.9 
Sep-03 <4 <1 <1 <1 
May-04 <4 <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-oS <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Aug-OS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
Mav-OS <4 <1 <1 <1 
Nov-oS <4 <1 <1 <1 
May-09 < 10 <2S NR <1 
Nov-09 < 10 <25 NR <1 
Feb-02 <4 <1 <1 4.0 
Mav-04 <4 <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-oS <4 <1 <1 <1 
Mav-oS <4 <1 <1 <1 
Aug-oS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 2.0 
Mav-07 <4 <1 <1 3.0 
Nov-07 <4 <1 <1 2.9 
Mav-08 <4 <1 <1 72.2 
Nov-oS <4 <1 <1 121.5 
May-09 < 10 <2S NR 74 
Nov-09 < 10 <25 NR 11 
Feb-02 <4 <1 <1 <1 
Mav-04 <4 <1 <1 <1 
Aug-Q4 <4 <1 <1 <1 
Nov-Q4 <4 <1 <1 <1 
Feb-OS <4 <1 <1 156.7 
Mav-OS <4 <1 <1 <1 
AuQ-CS <4 <1 <1 415.1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
Mav-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-08 <4 <1 <1 218.1 
Mav-09 < 10 <25 NR <1 
Nov-09 < 10 <25 NR <1 

milligrams per liter 
Undetected at the limit indicated 
not reported - Microseeps laboratory does not include formic acid in their VFA suite. 
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Propionic Butyric 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 

0.4J <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 

0.6 J 0.5 J 
<1 <1 



WellID 
007G64LF 

007G6SLF 

007G21lF 

007G71LF 

Notes: 
mg/L 
< 
NR 

Table 3-1 (c) 
Sub-Plume A - Groundwater Metabolic Acids Results 

ConcentraUons mall 
Sample Date Pyruvic LacUc Formic AceUc 

May-04 26.2 <1 <1 7.0 
Auo-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-OS <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Auo-OS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
Mav-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-OS <4 <1 <1 <1 
Mav-09 < 10 <25 NR <1 
Nov-09 < 10 <25 NR <1 
Mav-04 27.S <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-05 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Aug-OS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
Mav-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-OS <4 <1 <1 <1 
May-09 <10 <25 NR <1 
Nov-09 < 10 <25 NR <1 
Feb-02 <4 <1 <1 <1 
5eD-02 <4 3.9 2.1 20.0 
5eD-03 <4 <1 <1 <1 
Mav-04 24.9 <1 <1 <1 
Aug-Q4 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-OS <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Aug-oS <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-oS <4 <1 <1 <1 
May-Q9 < 10 <25 NR <1 
Nov-09 < 10 <25 NR <1 
Mav-04 <4 <1 <1 5.4 
Auo-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-05 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Auo-o5 <4 <1 <1 <1 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-OS <4 <1 <1 <1 
May-Q9 < 10 <25 NR <1 
Nov-09 < 10 <25 NR <1 

milligrams per liter 
Undetected at the limit indicated 
not reported - Microseeps laboratory does not include formic acid in their VFA suite. 
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Propionic Butyric 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 

--

<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 



We/lId 
007G22LF 

007G69LF 

Notes: 
mg/l 
PCE 
TCE 
ds-l.2-DCE 
VC 
] 

< 

Parameter M -G4 
PeE 51 
TCE 100 
ds-12-DCE 

VC <0.5 

PCE 73 

TCE 200 

ds-12-DCE 2 

VC <0.5 

mICrograms per liter 
tetrachloroethylene 
trichloroethylene 
ds-l.2-didlloroethene 
vinyl chloride 
Estimated value 
Undetected at the limit Indicated 

A -G4 NoY-G4 
2 <0.5 <0.5 
4 <0.5 <0.5 

130 <0.5 <0.5 <0.5 

<0.5 100 40 31 

73 72 77 70 

200 190 220 200 

11 23 16 10 

<0.5 <0.5 6 5 
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Table 3·2 (a> 

0.28 J 0.9J 4 <1 

<0.5 <1 <1 2 0.9 <1 0.2 <1 0.3 J 

28 24 18 43 31 13J 13 8 12 

45 60 56 59 21 50] 39 26 38 

170 140 140 140 64 120 J 94 53 100 

12 J 43 24 70 45 48] 46 26 25 

28J 22 20 5 21 19] 18 SO 12 
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Table 3-2 (b) 
Sub-Plume B - Groundwater Geochemical Results 

n:< .. .,n,u. 
Dissolved Reduction Ferrous Iron Total Organic 
Oxygen Potential Hydrogen Methane Ferrous Total Iron in Total Iron carbon Sulfate 

WellID ~mpleDab {mg/L} {mY} {nM} {.,gIL} Iron (J.I9/L) (llg/L) {Ofo} {mg/L} {mg/L} 
007G22lF Mav-04 1.43 -40.3 2.4 3.4 350 6210 6 6 0 

Aua-04 1.33 -166.7 1.6 

I 
2660 14700 18 370 0 

Nov-04 0.48 -190.1 8.7 2250 29800 8 no 0 
Feb-05 0.17 -198.3 1.5 650 19400 3 100 0 
M~y-OS 0.97 -44.4 1.6 120 17300 1 26 24 
AuQ-oS 0 -142 2.5 890 10100 9 69 0 
Jun-06 4.54' -130.8 21 3900 380 7830 5 1.2 0 
Nov-Q6 0.82 -91.1 1.3 14000 1890 10700 18 1.8 0 
May-07 0.76 -127 2.6 11 000 3500 5950 59 1 2 
Nov-07 1.67 -144 1.4 11 000 1310 3670 36 1.1 0 
Mav-OS 0.66 -165.3 13 11 000 250 2050 12 1.5 0 
Nov-OS 0.33 -155.7 1.7 6400 390 1 no 22 2.1 0 
Mav-09 0.58 -34.5 0.54 J 7400 220 205 107 2 26 
Nov-09 0.21 -160 1.4 9999 860 1530 56 3.7 0 

007G69LF May-04 1.65 53.5 640 6 2400 8500 28 6U 0 
Aua-04 0.56 -15.4 690 15 450 6820 7 10 U 70 
Nov-04 1.05 20.1 160 8.5 230 

*I 
4 10 U 15 

Feb-05 1.46 -1.4 1.2 7 570 3 IOU 1 
MlIY-05 2.07 54.6 1.1 1000 210 2 IOU 13 
AuQ-05 0.04 -26.6 1.7 4300 1130 59 12 6 
Joo-06 0.32 121.9 14 2700 130 7 0.8 18 
Nov-06 1.25 16.2 0.96 8400 260 14 0.63 8 
May-07 0.73 -17 1.5 11 000 100 3.180 3 2.4 32 
Nov-07 8.15* -87 1.5 3500 530 4,540 12 1 13 
t1.ay-OS 0.58 367.7 3.9 8100 130 786 17 1.9 0 
Nov-OS 1.11 -35.7 1.7 6,400 680 1110 61 1.1 23 
Mav-Q9 0.61 95.6 0.63 7300 119 2180 5 1.2 5 

0.5 49.4 .. 1.7 920 350 2OS0 17 U 23 

Notes: 
00 concentrations were determined by the YSI meter from May 2004 to May 2005. 00 concentrations in AuQust 2005 were determined usinq the Winkler titration method. 
J Estimated value 
U Not detected above iaboratorv method detection limits 
mqJl milliqrams per liter 
mV millivolts 
nM nanoMoiar 
IlQ/l microqrams per liter 
% percent 
< undetected at the limit indicated 

erroneous readinq 
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Sulfide Alkalinity 
{mg/L} {mg/L} 

0.064 155 
0.048 800 
0.229 800 
0.287 1620 
o.on 1460 
0.135 900 
0.105 1260 
0.116 110 

0 500 
0.011 580 
0.041 1600 
0.041 2100 
0.044 2000 
O.OS 2540 
0.OS8 185 
0.034 180 
0.Q35 160 
0.158 160 
0.039 160 
0.005 140 
0.001 180 
0.008 340 
0.024 360 
0.049 300 
0.041 1600 

0 180 
0.014 340 

0 280 
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Chloride Ethane Ethene 
{mg/L} {J.I9/L} (llg/L) 

10 0.96 0.72 
15 0.019 0.OS7 
15 <0.005 0.59 
15 <0.005 0.23 
15 <0.01 0.21 
10 <0.01 0.21 
10 <0.01 0.23 
10 <0.01 <0.01 
15 <0.01 1.1 
10 <0.01 0.29 
40 <0.01 <0.01 
30 <0.01 <0.01 
30 0.01 U 0.027 
40 0.01 U 0.51 
15 4.6 2.3 
15 0.72 1.1 
10 0.1 0.3 
15 0.015 0.14 
10 0.012 0.16 
10 0.03 0.53 
10 <0.01 0.41 
10 <0.01 0.26 
15 <0.01 0.26 
10 <0.01 0.1 
40 <0.01 0.27 
10 <0.01 0.22 
10 0.01 U 0.46 
10 1.01 0.l2 



WelllD 
007G22LF 

007G69LF 

Notes: 
mg/L 

< 

NR 

Table 3-2 (c) 
Sub-Plume B - Groundwater Metabolic Acids Results 

Concentrations (mg/L) 
Sample Date Pyruvic Lactic Formic Acetic 

May-04 <4 <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 1635 
Feb-OS <4 <1 <1 249.4 
May-OS <4 <1 <1 9S.S 
Aug-OS <4 <1 <1 79.S 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 2.2 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-OS <4 <1 <1 <1 
May-09 <10 <25 NR <1 
Nov-09 <10 <25 NR <1 
May-04 <4 <1 <1 <1 
Aug-04 <4 <1 <1 <1 
Nov-04 <4 <1 <1 <1 
Feb-OS <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Aug-OS <4 <1 <1 19.4 
Jun-06 <4 <1 <1 <1 
Nov-06 <4 <1 <1 <1 
May-07 <4 <1 <1 <1 
Nov-07 <4 <1 <1 <1 
May-OS <4 <1 <1 <1 
Nov-OS <4 5.7 <1 <1 
May-09 <10 <25 NR 0.6 J 
NOV-U,;! <10 <25 NR <1 

milligrams per liter 

Undetected at the limits indicated 

not reported - Microseeps laboratory does not include formic acid In their VFA suite. 
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Propionic Butyric 
<1 <1 
<1 <1 
<1 <1 
3.9 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 



WellID 
007G03LF 

-, 
mg/L 

PCE 
TeE 

cis-l,2-DCE 

vc 
J 

< 

Parameter May-04 
PeE 
TCE 
ds-1,2-DCE 
VC 

micrograms per liter 

tetrachloroethylene 
triChloroethylene 
ds-l,2-dlctlloroethene 

vinyl chloride 

Estimated 

110 
24 
2 

<0.5 

Undetected at the lim~ indicated 

Aug-04 Nov-04 Feb-oS 
82 44 47 
15 10 7 
8 25 5 

<0.5 46 19 

Table 3-3 (a) 
Sub-Plume C - Groundwater Analytical Results 

Interim Measures Results (pgfL) 

May-oS Aug-oS Jun-06 Nov-06 May-07 
54 7.6 0.7J < 1 < 1 
10 3.1 0.8 J 0.5 J 1 
15 2.9 0.6 J < 1 < 1 
20 21 11 3 0.9 
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Nov-07 
<1 
1 

< 1 
<2 
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May-OS Nov-oS May-09 Nov-09 
< 1 <1 <1 <1 

0.7J <1 <1 <1 
0.4 J <1 21 3 
<2 <2 18 13 



Table 3-3 (b) 
Sub-Plume C - Groundwater Geochemical Results 

percent Of 

Oxidation Ferrous Total 
Dissolved Reduction Ferrous Iron in Organic 

Sample Oxygen Potential Hydrogen Methane Iron Total Iron Total Iron Carbon 
WellID Date (mg/L) (mV) (nM) (mg/L) (mg/L) (mg/L) (%) (mg/L) 

007G03LF May-04 1.73 -65.8 9.4 0.32 10 67.1 14.90 32 
Aug-04 2.78 156.7 2.2 52 5,720 10,000 57.20 110 
Nov-04 0.91 -133.8 2.4 13,000 6,480 15,100 42.91 94 
Feb-OS 0.25 -139.1 2.3 9,100 5,520 8,070 68.40 62 
May-OS 1.95 -122.8 1.6 9,600 8,480 14,500 58.48 170 
Aug-OS 0.37 -93.1 1.6 10,000 2500 4400 56.82 10 
Jun-06 0.58 -129.3 18 13,000 1,760 2,960 59.46 1 
Nov-06 0.63 -127 0.99 10,000 2,330 8,650 26.94 2 
May-07 1.03 -161 NS NS NS NS NS 1 
Nov-07 0.82 -188 NS NS NS NS NS 2 
May-OS 0.34 -123.3 NS NS NS NS NS NS 
Nov-08 0.6 -165.6 NS NS NS NS NS NS 
May-09 0.67 46.7 NS NS NS NS NS NS 
Nov-09 0.47 -134.7 NS NS NS NS NS NS 

Notes: 
DO concentrations were determined by the YSI meter from May 2004 to May 2005. DO concentrations in August 2005 were determined using the Winkler titration method. 
mg/L mHllgrams per liter 

mV miHivoits 
nM nanoMolar 

~ micrograms per liter 
% percent 

< undetected at the limit Indicated 
NS not sampled 
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Sulfate Sulfide Alkalinity 
(mg/L) (mg/L) (mg/L) 

12 0.009 105 
8 0.034 500 
11 0.065 540 
2 0.082 540 
0 1.068 600 
4 0.065 580 
25 0.039 400 
9 0.146 280 

NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
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Chloride Ethane Ethene 
(mg/L) (mg/L) (mg/L) 

15 <0.005 0.038 
15 2 0.43 
10 <0.005 0.15 
10 <0.005 0.069 
15 <0.01 0.043 
SO <0.01 0.17 
15 <0.01 0.14 
10 <0.01 0.047 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 



Table 3-4 (b) 
SUb-PIume D - GroundW_ Geochemical Rasults 

Oxlcllltlon Percent of 
Dlssotved Reduction Ferrous Ferrous Iron Total Organic 
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Oxygen Potential Hydrogen M th Iron Totallron in Total Iron carbon Sulfate SUlfide Alkalinity Chloride Ethane Ethene 

~s Ia':'v~at (m:t6L) (':~) (nl~) (:af~~e (a:'~}1 (~l rm:fu (~/L) (~) (tlma/L) (~:L) (,:,~~l (~.~L) 

I 
1.46 -120 NA 8500 310 1 71 0 0.021 _~25~--+_1< < 1.03' 

~~~0~.34~~_~-1~1~1_4-_*9.~8_~_~6~800~-f_~9~800~-+__ _+-_~3~1~_~_~7~8 ___ ~~0~~~O~.O~11~+-_ 20 ~~~ 5.8~~ 
--J._-#0.?::5_+_.::-1~13?--f_.-:9~.2~-f_1S.~SOO!--I-_6~000~--j1- 16 90 210 ~~i 400 ~~ "-l~-!2!.:!.4!-~ 
:t=~0.~49~::t=~-1~41~=+=~17~=~.4 9900 28 95 0 . -I--¥~-I o -108.1 12 :--+--i::'7~62~0:... 19 98 0 0.057 260 10 _1-:...8~.1~-I 

0.62 -118.6 3.3 ~+-~5~200~ 4 1400 0 0.004 660 5 _1-_9~.2~-I 
0.61 -159 3.1 13000 3290 131000 3 960 0 0 1240 5 .110 8.3 

MaV-071'l.44 -163 4.0 10000 43 360 16701'\1'\ 26 1300 0 0.004 1640 15 0.500 7 B 
Nov-Q7 0.37 -156 1.9 4.000 5740 153 000 4 1100 0 0.023 2060 5 0.l70 2.5 
Mav-08 0.68 -142.7 2.2 8800 11920 113.000 11 1400 0 0.031 1920 72 0.230 2.4 
Nov-08 1.7 -132 33 11 000 2970 16800 18 1100 14 0.035 2200 65 0.160 4.9 
Mav-Q9 2.n -213.1 1.5 8000 1130 5200 22 200 0 0.026 1640 45 0.067 3.7 
Nov-Q9 0.15 -124.2 1.2 1,799 160 3430 5 48 37.5 0.048 1560 40 0.006 J 0.94 

PE5GMW2D -04 0.3 -72 2.1 5.100 2 70 14900 19 :a; 36 0.019 185 15 <0.005 0.034 
Aua-04 1.63 -101 NA 13.000 7.320 17.000 43 <10 8 0.017 200 20 <0.025 <0.033 
Nov-Q4 0.54 -108 2.8 9.500 8800 33s1'\1'\ 26 11 8 0.021 240 10 <0.00; 0.48 
Feb-05 Q.66 -85 0.9 5.300 6720 17900 38 <10 0 0.107 220 10 <0.005 0.29 
Mav-05 0.25 -121 0.88 7 700 2 370 26 100 ) 9 <10 3 0.032 220 5 <0.005 0.34 
~05 0 -129.9 1.8 10.000 5680 61500 9 16 0 0.017 200 10 <0.01 1.3 
Jun-06 0.95 -62.3 1.4 5000 2.800 6700 42 0,Q7 - 4 0 100 10 <0.01 0.083 
Nov-06 3.88 -131 1.7 5400 2710 14800 18 13 0 O.Q1S 380 10 <0.01 0.073 
Mav-07 0.53 -44 2.8 7900 4720 8 560 55 1 0 0.015 180 10 <0.01 0.08 
Nov-07 0.31 -111 3.1 9500 2930 18800 16 3.7 1 0 340 10 <0.01 0.26 

~MiiY-08 1.63 -148.9 3.3 6.200 3120 7700 41 2 0 0.036 200 10 <0.01 0.21 
Nov-08 1.21 126.6 36 9800 ~ 20800 14 9.2 0 0.Q28 440 15 <0.01 0.54 

1--.!:!:'!lillV~-:~"---It-_-_-~~~~:,z:t::j:::;.r._-":!-;'t2.7~4:::t:::o!:7!.:1:43=-2:::~=--~='t200:::--r ::: ~ :~ : ~: :: :: ::, ';~,;" 
~PESGM=~W3=S+1 0.4 -14 4.6 3.340 3860 87 6 U 8 0.042 140 20 0.019 0.33 

0.81 -49 7.3 3.190 3780 84 <10 19 0.17 160 15 0.043 0.35 
0.5 -16 0.93 2560 3900 64 <10 2 0.012 120 15 0.029 0.36 
0.26 -10 0.74 2 420 ~ 73 <10 6 0 160 15 0.03 0.25 
0.66 -29 0.6 2820 81 <10 0.016 160 15 0.017 0.31 
o 34 1.4 3070 8 <10 3 0.014 140 5 0.015 0.13 

Jun-06 0~0:;9 21.2 14 000 2 890 4910 59 1.6 1 0.007 100 15 0.033 0.86 
Nov-06 0.51 -63.1 1.7 6100 3050 7940 8 3.3 2 0.241 220 20 <0.01 7.Q 
Mav-07 1.41 -62 3.2 "900 3 110 ~800 54 5.8 1 0 240 20 <0.01 6.4 
Nov-Q7 0.52 -lOS 1.6 9000 2260 7940 28 3.9 2 0.014 220 15 <0.01 12 
Mav-08 0.78 -182.9 1.6 485 810 6.620 12 1-:F: 5 0.007 220 15 <3.125 <2.<117 
Nov-Q8 1.18 -31 1.7 8900 2 390 6~20 37 1.1 6 0.003 240 15 <0.01 0.54 
May-Q9 0.57 -124.1 0.66 8100 2270 9830 23 1 6 0.027 220 15 0.026 4.7 
Nov-09 0.32 -21.4 2.5 11 099 3020 3,760 80 1.1 " 0.018 220 20 0.047 6.6 

PE5GMW3D Ma -Q4 0.66 ·106 J.5 14.000 10.440 99 400 11 32 12 0.006 400 25 <0.005 0.16 
Aua-04 0.33 -133 5.6 11.000 3 500 lOS 000 3 87 1 0.034 300 15 0.011 0.25 
Nov-04 0.68 -114 2.6 12000 8400 00 300 11 30 0 0 340 25 <0.005 0.29 
Feb-OS 0.38 -126 3 11 000 12 880 102 000 13 53 0 0 380 25 <0.005 0.51 
Mav-Q5 0.84 -113 1.3 9700 2 180 107000 J 2 34 0 0.063 389 5 0.0097 0.12 
Aua-05 0.33 -105.5 1.9 9600 5220 11 000 5 41 0 0.58 300 15 0.038 1.1 
Jun-06 0.27 ·11 .2 42 13000 6.000 75400 8 130 0 0.007 620 15 0.11 1.7 
Nov-06 0.96 -145 3.1 11 000 2250 S 100 4 100 0 0 1000 10 <0.01 0.96 
Mav-Q7 0.95 -157 2.5 11 000 78000 24700 316 160 0 0.015 1140 20 0.039 0.57 
Nov-07 1.31 -141 3.5 12 000 1 780 26000 7 260 0 0 1200 15 <0.01 0.44 
Mav-08 1.24 -148.6 1.4 J 3062 4360 13.900 31 150 0 0.009 1660 20 <156 <145 
Nov-08 1.24 -148.3 1.9 8400 2940 8230 36 64 2 0.01 1780 25 <0.01 0.29 

PESGMW4S:: ~:;~ -1!~3 ~.~ ~:: .70 6190 ;2 6i~ ~7 ~:~~~ §l1520 ~Z mo.
038 °i~ 

t~ Aua~'-04ij==0~~~~7t:~=~':i;5f3=j==2i~~3 =j=it4~3OOljE ~ i~ :1 g:~~ --I_-",i~";---I_--¥" i:! 

~
+_';0!;"'3!f.l_-+ ___ ~1~03~--!_-f7~'6!--f_ 22 20 144 .0.01 15 0.036 2.9 

0.4 -106 5.2 12 27 0 20 0.028 3.1 
0.66 112.5 11 0 12000 ° 10 0.015 0.25 
0.81 -232.1 4.3 210 2 630 8 24 0 680 20 <0.01 13 

Nov-06 0.78 170.8 3.2 13.000 0 40 500 0 130 5 0.017 4720 25 <0.01 0.7 
Mav-Q7 1.8 -167 5.3 11.000 50 1.560 3 3200 3 0.054 5220 195 <0.01 2.3 
N0v-07 1.05 -203 8.4 12 000 10 1 200 1 5500 3 0.01 5000 7S <0.01 1.9 
Mav-08 0.26 -184.8 8.1 J 3325 30 1260 2 3900 25 0.014 4240 85 <156 <145 
Nov-08 1.1 -185 52 9 100 120 2 200 5 13000 " 0.058 5640 80 <0.01 0.7 
May:09 0.66 81.5 25 9 000 20 1 480 1 4900 0 0.049 5000 45 0.01 U 0.24 
Nov-Q9 0.23 -44.5 12 12,099 100 2 180 5 2200 34 0.050 4520 30 0.01 U 0.095 

PESGMW4D -04 0.39 -49 4.8 5200 2 800 7 170 39 38 1 0.065 120 15 <0.005 0.36 
Aua-04 1.06 -131 NA 1 t.ooo 4800 17800 27 11 7 0.021 200 15 <0,n25 <0.033 
Nov-04 0.87 -84 1.6 5400 8670 16600 S2 <10 3 0.014 160 10 <0.005 1.6 
Feb-05 0.55 -77 1.8 5400 3000 8 no 35 <10 72 0.059 160 10 <0.005 0.72 
Mav-QS 0-67 -141 1.3 7300 5900 10300 58 <10 0 0.098 180 15 <0.005 0.94 
Aua-05 0 ·118.9 2.5 8800 7830 29 700 26 130 0 0.101 220 15 <0.01 1.4 
Ju0-Q6 0.69 -173.9 1.3 8 sao 7800 18800 41 16 1 0.025 120 10 <0.01 0.34 
Nov-06 0.53 -166.6 4.6 11.000 2410 698 345 9700 0 0.011 680 10 <001 " 
May-07 0.54 -170 2.3 24.000 1700 "020 44 6.5 5 0.027 560 20 <0.025 0.27 
Nov-07 0.27 -247 2.7 13000 1700 7970 21 140 0 0.206 1820 30 <0.01 0.093 
Mav-08 0.4 -115.7 1.3 J 21208 820 2400 33 6.4 0 0.038 860 20 <156 <145 
Nov-08 1.31 -151.9 6.7 11 000 4000 5900 68 8.4 12 0.029 660 20 <0.01 <0.01 
Mav-09 1.91 -223.5 1.2 7800 70 3,750 2 3.2 3 0.025 240 10 <0.01 <0.01 

1.06 -47 1.4 90 1.1 7 0.005 340 15 0.44 
0.62 -49 6.4 170 104 11 5 0.022 320 20 0.014 0 67 
0.66 187.3 6.7 150 490 87 1 7 0 320 20 0.008 J 0.23 

~ °0.8847 1-1138.2 1.3 590 490 107 1.8 37 0 300 15 0.012 0.39 
,-.~.. 1.4.300 300 '«l4 99 1.2 0.009 60 25 0 nM , 0"}B 

~A'MD:: 01.2373 :11'9
3 

4 2.399 140 148 95 <1 7
5 

3(0 280 20 0.011 :1=' 
r=»~ • ., • 2.2 2 100 1 450 99 < 6 140 30 0.0113 

~AUQ-04 0.45 -62 2.1 2800 1240 74 50 11 140 25 0.12 

t-:~Nov~-04~+=~Og.84~=t=~-4~2l==1==:;2~.3~~1= 1 230 84 < 10 4 200 35 0.11 . 

I-IFeb-05---1f--_4 o:~·t!'l;'---I-_~.......::71 -+-~\~t'---;- ~~ )ig t ,0 ~~ ~~ ~1I. 
0.44 ~ 1.7 8 44 1 200 20 <0 1 12 
1.06 -151 2.9 64 20 2g 400 30 <0.01 17 
0.62 -145 3.9 46 59 0.019 540 25 <0.01 18 

Nov 
~--I_--,!!0!:£.8'----I_..::.-16l.3;-+_-c3",.4c--_;- 4 620 52 98 0.02 600 30 <0.01 22 

1--.;;<:",~~+_....!O!o:.4~3'---I-__ 64 2 680 27 62 ~ 840 35 <0.01 17 
Mav-Q9 0.39 _-+_~2~.1~-11-~1~iOO~-+_-;,-3OO~_I--~~_I--_-:3~_~_-i::'!-_+_;l-3 360 25 <0.01 .n 
Nov-flQ 0.28 ,q" OQQ 1 320 8.630 15 ~. 0 1140 45 <0.01 '" 4 -, 

00 a:mcentratlons were detl!!rmIned by the YSI meter from Mav 2004 to Mav 2005. 00 concentrations In Auaust 2005 were detl!rmlned USlnq the Winkler titration methOd. 
J EstImatm value 
U Not detected above IaboratolV methOd deI:ectlon limits 
mg/L 
mV 
oM 
UQ/l. 
% 
NA 
< 

nanoMolar 
mk::nJQrams per IItIlr 
percent 
Not analyzed due to presence of dye In monitoring well 
undetected at the limit Indiclltl!d 
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WellID 

PESGMW1S 

PESGMW1D 

PESGMW2S 

PESGMW2D 

PESGMW3S 

PESGMW3D 

PESGMW4S 

PESGMW4D 

PESGMW7S 

PESGMW7D 

PESGMW8S 

PESGMW8D 

Note;: 

mg/L 

PCE 
TCE 

cis-l,2-DCE 

VC 

NS 
J 
< 

July/Aug-
VOC 00 

PCE <5 
TCE 150 
cis-12-DCE 34 
VC <5 
PCE <5 
TCE 26 
cis-12-DCE 2.8J 
V <5 
PCE <5 
TCE 680 
cis-12-DCE 4.5 J 
VC <5 
PCE <5 
TCE 180 
cis-12-DCE 3.6 J 
VC <5 
PCE 1.21 
TCE 1600 
cis-12-DCE 12 
VC <5 
PCE <5 
TCE 4.5 
as-12-DCE <5 
VC <5 
PCE <5 
TCE 1600 
cis-12-DCE 6.4 
VC <5 
PCE <5 
TCE 120 
cis-12-DCE 1.7 J 
VC <5 
PCE 1.2) 
TCE 660 
cis-12-DCE 7.2 
VC <5 
PCE 2J 
TCE 570 
cis-12-DCE 16 
VC <5 
PCE <5 
TCE 1SO 
cis-12-DCE <5 
VC <5 
PCE <5 
TCE 380 
cis-12-DCE 1.4J 
VC <5 

micrograms per liter 

tetrachloroethylene 

trichloroethylene 

cis-1,2-dichloroethene 

vinyl chloride 

not sampled 

estimated 
Undetected at the limit indicated 

Nov-OO 
<5 
22 
9.1 
<5 
<5 
<5 
<5 
<5 
1J 

1000 
14 
<5 
<5 
260 
8.8 
<5 
<5 
350 
12 
<5 
<5 
420 
9.9 
<5 
IJ 

1000 
13 
<5 
<5 
140 
3J 
<5 
<5 
1SO 
28 
<5 
<5 
980 
4.5 J 
<5 
<5 
98 
1J 
<5 
<5 
720 
2.6 J 
<5 

Feb-01 Aug-01 lan-G2 Sep-02 
<5 <5 <5 <5 
53 14 100 13 
17 34 40 27 
<5 <5 <5 <5 
<5 <5 <5 <5 

1.2J <5 <5 o.n 
<5 <5 <5 <5 
<5 <5 <5 <!:> 

1.3J <5 IJ 0.4J 
1200 1300 1200 350 

18 12 250 480 
<5 <5 <5 <5 
<5 <5 <5 <5 
220 40 42 3J 
7.7 704 12 10 
<5 <5 <5 <5 
<5 <5 1.3) 0.6 J 
290 740 1000 320 
14 15 19 13 
<5 <5 <5 <5 
<5 <5 <5 <5 
560 230 160 1] 

12 7.6 35 26 
<5 <5 <5 <5 
1] <5 1.1) 0.7 J 
990 370 1000 380 
16 13 21 14 
<5 <5 <s <5 
<5 <5 <5 <5 
95 110 67 7 

2.9J 2.2J 1.5J 31 
<5 <5 <5 <5 
<5 <5 <5 <5 
95 140 220 180 
61 28 22 15 
<5 <5 <5 <5 
<5 <5 <s 0.6 
800 670 1300 1000 
6 4.5J 5 8 

<5 <5 <5 <5 
<5 <5 <5 <5 
100 61 220 170 
<5 <5 1.2J 1J 
<5 <5 <5 <5 
<5 <5 <5 <5 
580 540 980 750 
<5 3.1 J 4J 4) 
<5 <5 <5 <5 

Table 3-4(a) 
Sub-Plume D - Groundwater Analytical Results 

~ ~ 
Sep-03 May-04 Aug-04 Noy-04 Feb-OS May-OS Aug-GS 

<1 NS <0.5 NS NS NS <0.5 
23 NS 25 NS NS NS 62 
25 NS 14 NS NS NS 14 

0.3 J NS < .5 NS NS NS < 1.5 
0.2J NS <0.5 NS NS NS <0.5 
<1 NS <0.5 NS NS NS <0.5 
<1 NS <0.5 NS NS NS <0.5 
<1 N:s <0.5 NS N!:> NS <U.!> 

0.2J <0.5 <0.5 <0.5 <0.5 1 <0.5 
240 200 80 180 71 270 90 
390 230 280 270 220 300 220 
.7 27 220 240 300 230 340 
<1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2 2 2 1 1 1.3 1.2 
9 2 4 3 2 1.2 0.78 

<1 8 31 54 60 50 67 
1 2 2 2J 2 2.2 4.9J 

420 620 490 560 600 200 680 
16 60 28J 24J 44 66 46 

0.2J <0.5 <0.5 OAJ <0.5 0.66 0.66J 
<1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

0.9J 3 5 2 1 0045 1.2 
9 30 22 28J 17 11 6 

0.4J 3 26 47 70 120 120 
0.5J 0.6 0.6 0.4J <0.5 <0.5 
220 270 350 300 110 60 
160 210 170 190 170 160 41 
<1 120 80 160 130 250 17 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4 2 1 2 2 1.3 404 
4 5 2 1 2 2.3 5 

39 40 110 n 32 30 79 
004 J 0.5 <5 0.6 <0.5 0046 0.65 
190 280 340 400 160 280 260 
13 12 10 14 82 120 100 
<1 <0.5 <5 <0.5 0.5 0047 0.59 

0.9J 1 <20 0.9 0.9 0.74 0.85 
660 1400 1200 1300 1100 1100 800 
78 150 120 160 190 210 240 
<1 <0.5 <0.5 17 38 65 92 
<1 NS <5 NS NS NS <10 
120 NS 210 NS NS NS 190J 

2 NS <5 NS NS NS <10 
<1 NS <5 NS NS NS <10 
<1 NS <10 NS NS NS <5 
500 NS 560 NS NS NS 400 
4 NS <10 NS NS NS <5 
<1 NS <10 NS NS NS <s 

Intenm Measures 

lun-06 Noy-06 May-07 Nov-07 
NS <1 NS 1 
NS 110 NS 72 
NS 18 NS 11 
NS <I. Ns z 
NS <1 NS <1 
NS <1 NS <1 
NS <1 NS <1 
NS <2 NS <2 
<1 <1 <1 <1 
8 <1 <1 <1 
27 42 3 004 
340 L'IU LUO y6 
<1 <1 <1 <1 
3 0.63 1 1 

0.81 <1 1 0.5 
6 15 6 15 
3 1 1 0.8 

530 130 100 110 
37 180 64 120 
7 190 33 89 

<1 <1 <1 <1 
o.n <1 <1 <1 

1 1 1 1 
50 47 1 1 
<1 <1 <1 <1 
5 <1 2 0.6 
4 4 3 0.9 

320 150 120 100 
<1 <1 <1 <1 
2 on 1. 0.8 
4 0.8J 1 0.6 
68 160 14 52 
<1 <1 <1 <1 

150 80 110 74 
150 130 120 110 
1J 2 1 2 
<1 <1 <1 <1 
410 180 12 5 
310 330 180 62 
160 400 460 460 
NS <1 NS <1 
NS 240 NS 270 
NS 2 NS 4 
NS <2 NS 2 
NS <1 NS <1 
NS 390 NS 250 
NS 92 NS 130 
NS 3 NS 12 

MaY-08 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
<1 
<1 
<1 
92 
<1 
2J 

0.7 J 
6J 
2J 

160J 
79 J 

100J 
<1 
<1 
<1 

16 J 
<1 
<1 
<1 

73J 
<1 
2J 
2J 
6J 
<1 

200J 
86J 
1J 
<1 
<1 
8J 

390J 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
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Nay-OS May-09 Noy-09 
4 NS <1 

93 NS 120 
12 NS 18 
<2 NS <2 
<1 NS <1 
<1 NS <1 
<1 NS <1 
<2 NS <2 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
18 11 24 
<1 <1 <1 
1 2J 2 

0.9 J 3 4 
20 4 7 
1 2 1 

120 170 100 
79 46 48 
68 42 69 
<1 <1 <1 
<1 <1 0.4 J 
<1 <1 <1 
0.3 9 13 
<1 <1 <1 
<1 <1 <1 
<1 0.6 J <1 
24 34 14 
<1 <1 <1 
2 3J 4 
2 6 7 
19 3 7 

<004 <1 <1 II 
130 180 lSO 
79 69 54 
4 1 J 2 
<1 <1 <1 
<1 1 6 
<1 0.71 4 
210 160 190 
<1 NS <1 
260 NS 180 
10 NS 17 .. 

<0.3 NS 

~ 
<1 NS <1 
290 NS lSO 
130 NS 43 
55 NS 
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WellID 
PESGMW2D 

PESGMW25 

PESGMW3D 

PESGMW3S 

Notes: 
mg/L 
< 
NS 
NA 

Table 3-4 (c) 
Sub-Plume D - Groundwater Metabolic Acids Results 

Date Pvruvic 
SeD-02 <4 
SeD-03 <4 
May-04 28.4 
AUQ-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Aug~05 <4 
Jun-06 <4 
Nov-06 <4 
May-07 <4 
Nov-07 <4 
Mav-08 <4 
Nov-08 <4 
May-09 1.S 
Nov-09 <10 
Sep-02 <4 
SeD-03 <4 
May-04 24.6 
Aug-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Auo-OS <4 
Jun-06 <4 
Nov-06 <4 
May~07 <4 
Nov-07 <4 
Mav-08 <4 
Nov-OB <4 
May-09 <10 
Nov-09 <10 
Sep-02 <4 
SeD-03 <4 
Mav-04 24.7 
Aug-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Auo-05 <4 
Jun-06 <4 
Nov-06 <4 
May-07 <4 
Nov-07 <4 
Mav-OB <10 
Nov-08 <4 
MaY-09 < 
Nov-09 <10 
Sep-Q2 <4 
SeD-03 <4 
MCly-04 <4 
AUQ-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Ayg-OS <4 
Jun-06 <4 
Nov-06 <4 
May-07 <4 
Nov-07 <4 
May-08 <10 
Nov-DB <4 
Mav-09 14 
Nov-Q9 <to 

milligrams per liter 
Undetected at limit indicated 
not sampled 
not analyzed 

Concentrations mg, 
Lactic Formic Acetic 

<1 <1 10.3 
<1 <1 16.6 
<1 <1 6.9 
<1 <1 3 
<1 <1 13.0 
<1 <1 7.1 
<1 <1 11.3 
<1 <1 23.8 
<1 <1 <1 
<1 <1 29.9 
<1 <1 <1 
<1 <1 2.9 
<1 <1 <1 
<1 <1 16.7 

<25 NR <1 
<25 NR 30J 
<1 <1 15.8 
<1 <1 2D.4 
<1 1.6 61.8 
<1 <1 44.9 
<1 <1 76.7 
<1 <1 79.9 
<1 <1 52.3 
<1 <1 88.9 
<1 <1 2654 
<1 <1 1981 
<1 <1 2670 
<1 <1 3631 
<1 <1 3784 
<1 <1 2610 
<25 NR 45C 
<25 NR 74 J 
<1 <1 216.8 
<1 <1 <1 
<1 1.6 78.4 
<1 <1 81.9 
<1 <1 22.0 
<1 <1 100.5 
<1 <1 55.6 
<1 <1 73.5 
<1 <1 257.3 
<1 <1 436.2 
<1 <1 312.8 
<1 <1 566.6 

<25 NA 290 
<1 <1 185.7 

<25 NR 6C 
<25 NR <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 45.0 
<1 <1 2.3 
<1 <1 3.5 
<1 <1 <1 

<25 NA <1 
<1 <1 <1 

<25 NR <1 
<25 NR <1 
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Propionic Butyric 
7.3 <1 
2.5 <1 
1.2 <1 
4.5 <1 
1.3 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 

0.4 <1 
<1 <1 

25.5 <1 
33.0 <1 
84.7 <1 
58.6 <1 
87.9 <1 
75.3 <1 
107.7 <1 
92.9 <1 
137.3 217.4 
150.7 265.1 
112.7 213.6 
53.4 312 
32.1 349.2 
24 178.B 

3.9 
<1 <1 

517.2 24.3 
22.1 <1 
3.0 <1 
11.2 <1 
5.6 <1 
10.4 <1 
1.5 <1 
3.2 <1 
5.7 4.6 
7.6 16.0 
10.0 14.5 
17.6 13.6 
5.1 2.8 
2.2 <1 
1.9 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
1.6 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 



IWellID 
PESGMW4D 

PESGMW4S 

PESGMW7S 

PESGMW7D 

Notes: 
mg/l 
< 
NS 
NA 
NR 

Table 3-4 (c) 
Sub-Plume D - Groundwater Metabolic Adds Results 

Date Pvruvic 
Sep-02 <4 
Sep-03 <4 
Mav-04 <4 
AUQ-04 <4 
Nov-04 <4 
Feb-OS <4 
Mav-OS <4 
AUG-OS <4 
Jun-06 <4 
Nov-06 <4 
Mav-07 <4 
Nov-07 <4 
Mav-OS <10 
Nov-OS <4 
Mav-09 <10 
Nov-09 <10 
Seo-02 <4 
Sep-03 <4 
Mav-04 24.4 
Aug-04 <4 
Nov-04 <4 
Feb-OS <4 
Mav-OS <4 
AUG-OS <SO 
Jun-06 <4 
Nov-06 <4 
Mav-07 <4 
Nov-07 <SO 
Mav-OS <1000 
Nov-oS <80 
Mav-09 <11 
Nov-09 <10 
Seo-02 <4 
SeD-03 <4 
Mav-04 24.3 
Aug-04 <4 
Nov-04 <4 
Feb-OS <4 
May-OS <4 
Aua-OS <4 
Jun-06 <4 
Nov-06 <4 
MCly~07 <4 
Nov-07 <4 
Mav-OS <4 
Nov-DB <4 
Mav-09 <IC 
Nov-09 <10 
Sep-02 <4 
Seo-03 <4 
Mav-04 <4 
Aug-04 <4 
Nov-04 <4 
Feb-OS <4 
Mav-OS <4 
AUG-OS <4 
Jun-06 <4 
Nov-06 <4 
May-07 <4 
Nov-07 <4 
Mav-OS <4 
Nov-OB <4 
Mav-09 <10 
NOv-09 <10 

milligrams per liter 
Undetected at limit indicated 
not sampled 
not analyzed 

lactic 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<25 
<1 
<25 
<25 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<20 
<1 
<1 
<1 

<20 
<2500 

14 
<25 
<25 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<25 
<2S 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<25 
1.9) 

Concentratl ~ns mo, L 
Formic Acetic 

<1 14.3 
<1 <1 
<1 5.1 
<1 9.9 
<1 9.5 
<1 9.9 
<1 4.6 
<1 265.4 
<1 35.3 
<1 24654 
<1 <1 
<1 339.S 
NA 1.6 
<1 10.2 
NR < 
NR <1 
<1 30.7 
<1 113.0 
1.6 22.7 
<1 lS.0 
<1 19.5 
<1 lS.3 
<1 22 

<20 31039 
<1 49.S 
<1 307.9 
<1 5376 

<20 20165 
NA 9000 
3.6 33303 
NR .2.00 
NR 11 000 J 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 2.S 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
NR <1 
NR <1 
<1 <1 
<1 <1 
<1 2.2 
<1 <1 
<1 <1 
<1 6.5 
<1 3.2 
<1 <1 
<1 99.6 
<1 74.4 
<1 43.5 
<1 144 
<1 231.3 
<1 167.7 
NR <1 
NR <1 

not reported - Microseeps laboratory does not indude formic add In their VFA suite. 
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Prooionlc Butvrlc 
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<1 <1 
<1 <1 
4.5 <1 
<1 <1 
<1 <1 
<1 <1 
S.3 <1 
1.7 <1 
lS.0 <1 
<1 <1 
S.6 <1 
<1 <1 
<1 <1 
.6 0.7 J 
<1 <1 
130 <1 
21.6 1.4 
6.9 <1 
10.7 <1 
12.S <1 
20.7 <1 
20.9 <1 
<20 <20 
1.5 <1 
5.7 4.9 
4.2 <1 
<20 <20 
<100 <100 
<200 <200 
3.2 <1 
3.3 J 2J 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 0.6) 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
<1 <1 
< < 
<1 <1 
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Sub-Plume A, the largest of the four sub-plumes, is adjacent to and east of former Hangar N-126 

(Figure 1-2). This sub-plume includes the focused area where the anaerobic-aerobic pilot study 

(EnSafe, 2002) was performed and passive enhanced bioremediation has since been evaluated. Results 

of groundwater sampling within this sub-plume are presented in Tables 3-1(a) through 3-1( c). Trends 

in analytical results of groundwater samples from individual MWs are in Appendix C. 

4.1.1 voe Trends 

Source Area Wells 

Figure 4-1 shows the PCE, TCE, cis-1,2-DCE, and vinyl chloride (VC) trends for the Sub-Plume A MWs 

undergoing monitoring in the treatment area. TCE concentrations have shown dramatic reductions from 

a former high of 4,400 I-lg/L in one well and several wells with concentrations exceeding 1,000 ug/L to 

only two wells with concentrations exceeding the 100-l-lg/L target treatment goal. In May and 

November 2009 MW 007G64LF contained 270 I-lg/L and 210 I-lg/L TCE , respectively, while 

MW 007G65LF contained 330 I-lg/L and 210 I-lg/L, respectively. 

The degradation byproducts cis-1,2-dichloroethylene (DCE) and VC appear to have undergone a 

life cycle of accumulation followed by degradation/attenuation in most MWs. A cis-1,2-DCE 

concentration of 140 I-lg/L was detected in MW 007G21LF (project high for this well) during the 

November 2009 event. Relatively high DCE concentrations also were present during the 

November 2009 event in MWs 007G64LF (230 I-lg/L) and 007G65LF (220 I-lg/L) indicating TCE is still 

biodegrading in these monitoring wells. 

Downgradient Infield Wells 

Figure 4-2 shows the VOC trends in the infield monitoring wells, downgradient of the treatment area. 

Similar TCE declines are noted for infield MWs 007G31LF and 007G32LF, clearly indicating the 

source-area improvements are affecting downgradient monitoring wells. TCE concentrations in 

MW 007G31LF have declined from a high of 350 I-lg/L (in December 2007), to a low of 51 I-lg/L in 

May2009. Similarly, TCE concentrations in MW 007G32LF have declined from a high of 240 I-lg/L (in 

August 2003) to 3 I-lg/L in November 2009. Residual DCE is present in both monitoring wells and the 

accumUlation of VC at MW 007G32LF likely is the result of breakdown of DCE in upgradient 

MW 007G65LF. 
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4.1.2 Groundwater Geochemistry 

Groundwater geochemistry confirms that the fluvial deposits aquifer within Sub-Plume A remains 

reductive. Tables 3-1b and 3-1c show that the geochemical conditions, coupled with TCE reduction and 

degradation-byproduct generation, are indicative of the persistence of strong anaerobic conditions in the 

aquifer, fostering the continued reductive dechlorination of TCE. TCE degradation is expected to 

continue in downgradient areas as substrate from injections reaches these areas. Geochemical 

observations that support these conclusions include: 

• Critical field parameters that help identify the redox state of the groundwater, such as 

dissolved oxygen (DO) and oxidation-reduction potential (ORP), generally indicate that the 

aquifer is anaerobic, which is necessary for TCE reductive dechlorination. ORP values are 

negative in most wells, except for the May 2009 event when 6 of the 11 wells had positive 

ORP values. DO is less than 1 milligram per liter (mg/L) in the wells sampled in November 2009 

and in most wells sampled in May 2009. 

• Most sampled Sub-Plume A MWs show hydrogen concentrations greater than 1 nanomolar, 

suggesting sulfate-reducing conditions. Sulfate remains present in Sub-Plume A wells. 

Sulfate-reducing and methanogenic conditions are conducive to TCE reductive dechlorination 

because elevated sulfate concentrations can result in competition of sulfate with TCE in the 

reduction process. Methane concentrations in samples obtained from Sub-Plume A range 

between 250 and 10,000 IJg/L; methanogenic conditions indicate a favorable environment 

remains for reductive dechlorination of TCE. These conditions also enhance microbial reduction 

of cis-1,2-DCE and vc. 

• On average in 2009, total and ferrous iron concentrations dropped by 50% relative to 

2008 levels in Sub-Plume A MWs; however, most monitoring wells have concentrations> 

1,000 IJg/L which enhances the possibility for cis-1,2-DCE and VC to degrade via direct 

microbial oxidation in the anaerobic realm. The rapid decrease in cis-1,2-DCE observed in 

MWs 007G57LF, 007G58LF, and 007G59LF may support the hypothesis that at least some of 

this decrease is the result of direct oxidation. 

Table 3-1(c) summarizes groundwater metabolic acids that are monitored for evaluating the carbon 

substrate distribution in the aquifer. Low concentrations of metabolic acids were detected in 

MWs 007G04LF, 007G63LF and 007G57LF in May 2009. Total organic carbon (TOC) levels in 2009 were 
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roughly one-half those detected in 2008 (injections were suspended one month before the 

November 2009 groundwater sampling event). 

4.2 Sub-Plume B 
Sub-Plume B is located adjacent to the airfield and northeast of Sub-Plume A (Figure 1-2). It contains 

two substrate injection wells (007G77LF and 007G78LF) along a single transect and two downgradient 

MWs (007G22LF and 007G69LF). Groundwater analytical results within this sub-plume are presented in 

Tables 3-2(a) through 3-2(c). Trends in sample results for MWs 007G22LF and 007G69LF are presented 

graphically in Figure 4-3 and are similarly presented in Appendix C with groundwater elevations and 

geochemical parameters (ORP, ferrous iron, DO, hydrogen, TOC). 

4.2.1 voe Trends 
Monitoring wells 007G22LF and 007G69LF are 40 and 100 feet downgradient from the two injection 

wells (Figure 4-3), and both have responded favorably to the substrate injections. Four months 

following the start of injections in May 2004, groundwater analytical results indicated very favorable PCE 

and TCE reductions. TCE concentrations in MW 007G22LF were less than 1 I-Ig/L in both 

2009 sampling events. In MW 007G69LF, concentrations were 53 and 100 I-Ig/L in the 2009 events, 

down from concentrations of 120 and 94 I-Ig/L in 2008. Cis-l,2-DCE concentrations have peaked and 

continued to decline through 2009. VC concentrations declined in 2009 in MW 007G22LF compared to 

2008, while highest VC concentrations of 50 I-Ig/ were detected in MW 007G69LF in May 2009. 

4.2.2 Groundwater Geochemistry 
As with Sub-Plume A, groundwater geochemistry data (provided in Table 3-2b) confirms the 

reductive nature of the aquifer within the area of Sub-Plume B. Additionally, geochemical conditions, 

coupled with TCE reduction and degradation-byproduct generation, indicates the injectant has 

functioned as intended. Geochemical observations that support these conclusions include: 

• DO and ORP values indicate reducing conditions remain established both near the treatment 

area (MW 007G22LF) and downgradient (MW 007G69LF). 

• Methane concentrations remain three orders of magnitude higher than pre-injection 

concentrations, indicating the aquifer is methanogenic. 
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The persistent presence of ferrous and total iron indicates that cis-1,2-DCE and VC will degrade via 

direct microbial oxidation. The lack of accumulation of the degradation-byproduct cis-1,2-DCE and 

declines in concentrations of VC in MWs 007G22LF and 007G69LF support this assumption. 

• In MW 007G22LF, the project high chloride concentration (40 mgjL) for this well was detected 

again in November 2009. The elevated concentration of chloride ions is the result of the 

reductive dechlorination of TCE. 

• Sulfate continues to be detected indicating sulfate-reducing conditions have been established 

and are persisting. 

• TOC concentrations ranged from non-detect «1 mgjL) to 3.7 mgjL in Sub-Plume B MWs during 

2009, which are consistent with 2008 levels but significantly lower than project-high TOC values 

(770 mgjL) detected in MW 007G22LF at not long after the start of injections in November 2004. 

Table 3-2(c) summarizes groundwater metabolic acids, and indicates a single detection of acetic acid 

(0.6 mgjL) in May 2009 in MW 007G69LF. The relative absence of volatile fatty acids likely is 

attributable to the metabolism and rapid consumption of the injected carbon resulting from 

increased microbial activity. 

4.3 Sub-Plume C 
Sub-Plume C is the smallest of the four sub-plumes and is located upgradient (southeast) of 

Sub-Plume A and Hangar N-126 (no map is shown for this sub-plume. This sub-plume contains 

one substrate injection well (007G67LF) and one downgradient MW (007G03LF). 

Groundwater analytical results for Sub-Plume C are presented in Tables 3-3(a) and 3-3(b). Trends in 

sample results are in Appendix C. 

4.3.1 VOC Analyses 
With the exception of increases in cis-1,2-DCE (non-detect to a maximum of 21 IJgjL) and 

VC (non-detect to a maximum of 18 IJgjL) during the May 2009 sampling event, PCE and TCE were not 

detected during either sampling event in both 2008 and 2009. 

4.3.2 Groundwater Geochemistry 
TCE concentrations have been less than 1 IJgjL since May 2008 in the single Sub-Plume C 

well 007G03LF, therefore geochemical monitoring for this well consists only of water-quality parameters 
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collected during well-purging activities prior to sampling. Geochemical observations supporting the 

ongoing reductive conditions in the aquifer at MW 007G03LF are evident in the DO and ORP readings 

from this well that indicate conditions in Sub-Plume C downgradient of injection well 007G67LF are 

strongly anaerobic. Figure C-14 in Appendix C shows historical detections in well 007G03LF. 

4.4 Sub-Plume D 
4.4.1 Effectiveness Monitoring Wells 
Sub-Plume D is located near Hangar N-6 where Parsons Engineering conducted its vegetable oil 

pilot study from July 2000 to January 2002. Beginning in May 2004, sodium acetate was injected 

monthly and ended in October 2009. The injection wells installed by Parsons Engineering for their 

vegetable oil pilot study were used for injecting sodium acetate because of the aquifer's slow response 

in degrading TCE following the Parsons study. The seven injection wells used for injecting the 

carbon substrates (PESINJ-1S through PESINJ-4S, and MWs PESMW4S, PESMW5D, and PESMW6D) are 

shown on Figure 4-4 with the November 2009 TCE plume map. 

Analytical data (both VOC and geochemical) from the semiannual effectiveness monitoring are 

presented in Tables 3-4(a) through 3-4(c) and discussed below. Trends in sample results for 

effectiveness MWs are presented in Figure 4-5 and in Appendix C with select geochemical data. 

Source Area Wells 

As for the other sub-plumes, TCE concentrations have successfully been reduced in Sub-Plume D. 

Before interim measures were implemented, TCE exceeded 100 I-IgjL in ten (10) Sub-Plume D MWs, 

two of which contained concentrations equal to or greater than 1,000 I-IgjL (Table 3-4[a]). The 

November 2009 data indicate TCE remains at or above 100 I-IgjL in five MWs with maximum 2009 

detections of 100 I-IgjL (PESMW-3S), 120 I-IgjL (PESMW-1S), and 180 I-IgjL (PESMW-7S, PESMW-8S, 

PESMW8D). Monitoring wells PESMW-2S and PESMW-4S, which historically contained TCE in 

concentrations exceeding 1,000 I-IgjL, had concentrations less than 1 I-IgjL in 2009. Monitoring well 

PESMW-7D, which also contained TCE concentrations > 1,000 I-IgjL, contained 6 I-IgjL TCE in 

November 2009. As illustrated in Figure 4-6, all monitoring wells located near the injection wells have 

shown a downward TCE trend. Although their generation was less than measured in the other 

sub-plumes, the daughter products cis-l,2-DCE and VC, have been generated, then have been 

destroyed in MWs closest to the treatment area injection wells. 

4-8 



ND 

15 

~ 

~ 

"-
., 

Non detect 

15 jJg/L 

Optimization Vlkilinstalled in 7/2009 

Monitoring Well 

Injection Well 

DTP from 2000 RFI 

TCE Concentration Contour 

Figure 4-4 
November 2009 TCE Sub-Plume D Map 

Fluvial Deposits Aquifer 

AOCA - Northside Auvial Groundwater 
Interim Measures Progress Report 

NSA Mid-5oulh. Millington. TN 

91712010 D:\projecll;\NsaMidSouthlarc:gis..projeCislaoca_subplumed_1ce_2009.lTDCd 



NO 

18 

~ 

~ 

... 
• 

Non detect 

18 jJg/L (concentrations shown are 
the maximum of May & Nov. 2009) 

Optimization Well Installed in 7/2009 

Monitoring Well 

Injection Well 

OPT from 2000 RFI 

1,1-0CE Concentration Contour 

Figure 4-6 
1,1-0CE in Groundwater - Sub-Plume 0 

Fluvial Deposits Aquifer 
Interim Measures Progress Report 

NSA Mid-South, Millington, TN 



ENSIlFE 
Upgradient Wells 

2010 Interim Measures Progress Report 
Naval Support Activity Mid-South 

AGe A c Northside Fluvial Deposits Groundwater 
Section 4: Analysis of Results 

Revision: 1 - November 2010 

Monitoring well PESMW-1S, upgradient of the treatment area (Figure 4-5), has exhibited a nearly 

steady increase in TCE concentrations since 2002, with concentrations of 120 /-IgjL in November 2009. 

Interestingly, TCE is not detected in the deeper monitoring well (PESMW-1D - not shown on 

Figure 4-5). Both wells will continue to be monitored to evaluate trends and to determine whether 

supplemental corrective measures may be warranted in this area. 

Downgradient Wells 

MWs that have been the slowest to respond are those farthest from the treatment area, namely 

MWs PESMW-8S and PESMW-8D (Figure 4-5). TCE concentrations in monitoring well PESMW-8S, which 

had been increasing until 2007, has shown a slow decline since that has been followed by a more 

dramatic drop in TCE concentrations in 2009, coinciding with the appearance of cis-l,2-DCE which was 

formerly absent in this monitoring well. Monitoring well PESMW-8D, which has had declining 

TCE concentrations since 2002, appears to have cycled through the generation and attenuation of 

cis-l,2-DCE; however VC continues to be generated, reaching a high concentration of 200 /-IgjL in 

November 2009. With the continued rise in daughter products in monitoring wells PESMW-8S and 8D, 

TCE concentrations are expected to continue decreasing in Sub-Plume D. 

Groundwater Geochemistry 

The groundwater geochemistry in Sub-Plume D (Table 3-4b) reflects the continued reductive nature of 

the aquifer in this area. The injectant has functioned as intended by creating the reducing conditions 

necessary for reductive dechlorination of TCE to occur. Geochemical observations that support these 

conclusions include: 

• The tested MWs associated with Sub-Plume D show DO concentrations slightly above or less 

than 1 mgjL, indicating that the aquifer is in a reducing state. With the exception of monitoring 

well PESMW-7S and a few miscellaneous positive readings in a couple of other wells, ORP values 

are negative in all wells. 

• Hydrogen concentrations appear to have peaked in the November 2008 sampling event; 

however, the 2009 hydrogen concentrations generally are comparable to the 

pre-November 2008 concentrations. 

• Methane concentrations are greater than 1,000 /-IgjL in the tested monitoring wells in 

Sub-Plume D. Several monitoring wells containing highly elevated methane concentrations 
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(> 10,000 I-Ig/L) during various sampling events have had corresponding TCE reductions to 

::;; 2 I-Ig/L (MWs PESMW-2S, PESMW-2D, PESMW3D, and PESMW4S), indicating methanogens are 

not out-competing native dechlorinators. 

• Ferrous and total iron concentrations indicate a significant fraction of the total iron appears to be 

in the reduced (ferrous) form in several of the Sub-Plume D MWs. Additionally, total iron 

concentrations are only elevated (> 5,000 ug/L) in three MWs (PESMW-2D, PESMW-3D, 

PESMW-7D), indicating the potential for direct microbial oxidation of degradation byproducts. 

• Five Sub-Plume D monitoring wells now have sulfate being produced (PESGMW-2S, 

PESGMW-3S, PESGMW4S, PESGMW-4D, PESGMW-7S), with sulfide results near or less than the 

detection, indicating carbon and nutrients no longer are being consumed by competing 

sulfur-reducing bacteria. 

• Chloride concentrations in 2009 generally are consistent with 2008 concentrations, with the 

exception of MWs PESMW-3D and PESMW-7D which had their highest detections measured in 

2009. The accumulation of chloride ions is an additional line of evidence that dechlorination 

processes are active. 

Table 3-4(c) summarizes groundwater metabolic acids and indicates inconsistent detections of 

acetic acid (detected in 4 of 8 MWs), propionic acid (detected in 5 of 8 MWs), and the remaining 

fatty acids. Detections were not commonly observed consistently in wells during both sampling events 

and fewer detections and lesser concentrations were generally noted in the November 2009 sampling 

event which likely is the result of the suspension of injections in October 2009. The generally 

low number of detections and associated concentrations historically measured likely are attributable to 

the metabolism and rapid consumption of injected carbon from extensive microbial activity. TOe 

concentrations (Table 3-4[b]) were less in 2009, particularly in the November event likely because of 

the cessation of injections one month prior to sampling. 

4.4.2 New Sub-Plume 0 Optimization Wells 

To determine whether the gallery of injection wells associated with the Parson pilot study should be 

expanded, eight MWs were installed in July 2009, with screens installed in the upper and middle 

sections of the fluvial deposits aquifer at Sub-Plume D. As shown on Figure 4-4, the new MWs were 

installed at locations west, northwest, and south (upgradient) of the injection gallery. The new wells 

(designated G79MF through G86MF on Figure 4-4) were installed in the quadrants where limited data, 
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primarily 1999 RCRA Facility Investigation (RFI) direct push technology (DPT) sample points (locations 

shown in grey on Figure 4-4), were used to construct the conceptual TCE plume model. 

Table 4-1 lists the VOCs detected in the new Sub-Plume D wells and Figure 4-4 shows the 

TCE concentrations for the new and existing MWs sampled in November 20091
• The maximum 

TCE concentrations were detected in MW 007G79MF (593 j.Jg/L), located upgradient of the 

treatment area, and MW 007G85MF (629 j.Jg/L), located downgradient of the treatment area. The 

subsequent three sampling events (shown on Table 4-1) indicate similar results. The new data improves 

definition of the width of the conceptual model plume that was interpreted in the RFI, in better defining 

the western edge of the plume. The new wells demonstrate that the length of the Sub-Plume D TCE 

plume remains confined to the airfield apron area. 

Other VOCs detected in the newly installed optimization wells include 1,1-dichloroethane (l,l-DCA; 

maximum of 186 j.Jg/L in MW 007G79MF), 1,1-dichloroethene (l,l-DCE; maximum of 1,930 j.Jg/L in 

MW 007G79MF), 1,2-dichloroethane (1,2-DCA; maximum of 2.5 j.Jg/L in MW 007G79MF), 

carbon tetrachloride (maximum of 29.2 j.Jg/L in MW 007G85MF), chloroform (maximum of 78 j.Jg/L in 

MW 007G85MF, cis-l,2-DCE (maximum of 23 j.Jg/L at MW 007G79MF), VC (maximum of 18 j.Jg/L in 

MW 007G81UF and benzene (maximum of 2.4 j.Jg/L in MW 007G79MF). The most prevalent 

VOC detected in the new wells was 1,1-DCE, which is shown on Figure 4-6 to form a plume that has a 

similar dimension as the Sub-Plume D TCE plume and which Similarly is confined to the 

airport's tarmac area. 

4.5 Perimeter Monitoring 
Six perimeter MWs (007G42LF, 007G45LF, 007G48LF, 007G52LF, 007G53LF and 007GPZ03) are 

included in the annual monitoring of the plume associated with AOC A. Changes observed in PCE, TCE, 

cis-l,2-DCE, and VC concentrations are summarized in tabular format in Appendix A and shown 

graphically in Figure 4-7. 

VOC concentrations from 2009 appear relatively consistent with 2008. MW 007GPZ03 matched its 

historical high TCE concentration of 17 j.Jg/L in November 2009 (previously detected in December 2007). 

MW 007G52LF, located downgradient from 007GPZ03, slightly exceeded its historical high of 15 j.Jg/L 

(December 2008) in May 2009 with 16 j.Jg/L. The remaining four perimeter MWs (007G42LF, 007G45LF, 

007G53LF, 007G48LF) are side gradient relative to the TCE plume core and concentrations were either 

below the 5 j.Jg/L MCL or the 0.1 j.Jg/L analytical method detection limit. 

1 Unlike other AOC A monitoring wells which are undergoing semi-annual monitoring, the new Sub-Plume 0 wells underwent an initial four 
quarters of monitoring, all of which are presented in this report and included in the discussion, to establish baseline VOC detections for these 
new wells. Going forward, wells will be included in semi-annual monitoring. 
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VOCs (hits only) in New Sub-Plume D 
Optimization Wells 
(all units in J,lg/L) 

Location Analxte RSL 1 MCL2 AuS-09 Nov-09 Feb-l0 Mal-l0 
l,l,2-Trichloroethane 0.24 5 0.8J 0.6J 
l,l-Dichloroethane 2.4 129 186 160 180 
l,l-Dichloroethene 340 7 1,350 1,930 1,200 970 
l,2-Dichloroethane 0.15 5 1.7 2.5 2 

007G79MF 
Benzene 0.41 5 1.9 2.4 2 1 
Carbon Tetrachloride 0.44 5 0.4 
Chloroform 0.19 11.6 15.4 15 15 
Cis-l,2-Dichloroethylene 370 70 21 21.4 23 22 

Trichloroethylene (Tce) 2 5 475 593 370 400 
Vinyl Chloride 0.016 2 0.3J 0.3J 
l,l-Dichloroethane 2.4 54.6 64.9 69 86 
l,l-Dichloroethene 340 7 617 692 680 680 
l,2-Dichloroethane 0.15 5 0.6J 
Benzene 0.41 5 1.15 1 0.9J 

007G80MF Carbon Tetrachloride 0.44 5 1.68 2 2 
Chloroform 0.19 5.4 7.95 7 9 
Cis-l,2-Dichloroethylene 370 70 6.6 8.59 10 10 
Trichloroethylene (Tce) 2 5 182 210 190 240 
Vinyl Chloride 0.016 2 0.3 J 
l,l-Dichloroethane 2.4 36.2 48.3 51 52 
l,l-Dichloroethene 340 7 172 213 190 160 
l,2-Dichloroethane 0.15 5 0.5J 
Benzene 0.41 5 1.1 1.42 1 0.9 J 
Carbon Tetrachloride 0.44 5 1.13 2.1 2 2 

007G81UF 
Chloroform 0.19 3.52 2.76 3 3 
Cis-l,2-Dichloroethylene 370 70 5.98 8.48 11 10 
Trans-l,2-Dichloroethene 110 100 0.3 J 

Trichloroethylene (Tce) 2 5 221 259 210 230 
Vinyl Chloride 0.016 2 15.4 11.7 12 18 
l,l-Dichloroethane 2.4 46.4 52.7 49 61 
l,l-Dichloroethene 340 7 304 216 250 260 
l,2-Dichloroethane 0.15 5 0.5J 
Benzene 0.41 5 1.37 1.37 1 0.9J 

007G82UF 
Carbon Tetrachloride 0.44 5 lJ 0.7 J 
Chloroform 0.19 1.86 3.63 4 4 
Cis-l,2-Dichloroethylene 370 70 8.31 8.8 10 10 

Trichloroethylene (Tce) 2 5 210 162 190 200 
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Table 4-1 
VOCs (hits only) in New Sub-Plume D 

Optimization Wells 
(all units in J,lg/L) 

Location Analyte RSL 1 MCL2 Aug-09 Nov-09 Feb-l0 Ma~-10 

l,l-Dichloroethane 2.4 66.7 72.6 79 89 
l,l-Dichloroethene 340 7 290 424 390 340 
l,2-Dichloroethane 0.15 5 0.8J 

007G83UF Benzene 0.41 5 1.12 1.02 0.9J 0.7 J 
Chloroform 0.19 0.6J 0.6J 
Cis-l,2-Dichloroethylene 370 70 5.11 5.06 6 6 

Trichloroethylene (Tce) 2 5 177 169 170 170 
l,l-Dichloroethane 2.4 34.2 39.9 48 51 
l,l-Dichloroethene 340 7 214 279 270 220 
l,2-Dichloroethane 0.15 5 0.5 J 
Benzene 0.41 5 1.4 1.6 2 1 

007G84UF Carbon Tetrachloride 0.44 5 1.8 3.61 4 4 

Chloroform 0.19 9.51 8.55 10 10 
Cis-l,2-Dichloroethylene 370 70 7.89 9.11 12 12 

Trichloroethylene (Tce) 2 5 225 276 230 240 
Vinyl Chloride 0.016 2 0.4J 0.4J 
l,l-Dichloroethane 2.4 4.3 7.35 7 8 
l,l-Dichloroethene 340 7 21.9 37.7 38 43 
l,2-Dichloroethane 0.15 5 0.3J 
Acetone 22,000 2J 

007G85MF Benzene 0.41 5 1.13 1.65 2 1 
Carbon Tetrachloride 0.44 5 11.5 29.2 22 27 
Chloroform 0.19 49.9 71 68 78 
Cis-l,2-Dichloroethylene 370 70 1.9 3.23 4 3 

Trichloroethylene (Tce) 2 5 476 629 560 600 
l,l-Dichloroethane 2.4 3.82 4.63 5 5 

l,l-Dichloroethene 340 7 12.4 15.7 18 16 

l,2-Dichloroethane 0.15 5 0.4J 

007G86MF Carbon Tetrachloride 0.44 5 10.8 19 26 23 

Chloroform 0.19 10.9 12.8 15 15 

Cis-l,2-Dichloroethylene 370 70 1.27 1.79 3 2 

Trichloroethylene (Tce) 2 5 60.5 92.8 98 83 

Notes: 
1 Regional Screening level (RSl) from U.S. EPA Region 9 Regional Screen level Tables; updated May 2010. 

http://www.epa.gov/region9/superfund/prg/ 
2 Maximum Contaminant level 
blank cell designates analyte not detected 
bold designates exceedance of RSl or MCl 
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No current receptors are present for water in the fluvial deposits at AOC A or in the nearby 

downgradient, offsite area; therefore, no immediate heightened risks exist as a result of the TCE 

detections. Temporary perturbations of increased and decreased concentrations are expected to 

continue as the dissolved phase plume migrates through the aquifer. Decreases in contaminant 

concentrations in the source area eventually are expected to be manifested along the property 

boundary; however, given the distance from the treatment zone (3,300 feet) and the groundwater 

velocity (estimated at 103 feet per year from 2009 gradients), it likely will be many years before 

concentration reductions are quantified at the property line. 

4.6 Other AOe A SWMUs 

Other SWMUs that are included under AOC A groundwater monitoring are shown on Figure 1-1 and 

include SWMUs 5, 15, 18, 21, and background well cluster BG05. A brief discussion of each SWMU and 

the monitoring data is provided below. 

SWMU 5 and Background Location 

OBGGOSUF/LF 

SWMU 5, the former firefighting training area, has 

two wells (005G04UF and 005G08lF) that are sampled 

annually for VOCs as a result of carbon tetrachloride 

detected above the MCl during the RFI. The inset 

map at right shows the SWMU and locations of the 

wells that are undergoing monitoring, and the graph 

below shows the long-term monitoring data for 

carbon tetrachloride in these wells. The maximum 

carbon tetrachloride concentration (11 I-Ig/l in 

005G04UF) was detected in 2005 and concentrations 

have been declining since. The November 2009 

monitoring data indicates 4 I-Ig/l carbon tetrachloride 

remains present in this well. Minor detections of other 

VOCs have also been identified in groundwater 

(chloroform, benzene, PCE, and TCE) and are 

presented in Table A-1 (Appendix A); however, 

concentrations have remained below their respective 

MCLs. 
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Background wells OBG05UF and OBG05LF are located 

west of SWMU 5, along the north side of Navy Road, 

and they undergo annual monitoring as a result of PCE 

contamination identified in these wells during the RFI. 

The source of the contamination is from a private 

Laundromat, Jetway Cleaners, located east of the wells 

along the south side of Navy Road. Jetway Cleaners is 

in the Tennessee Department of Environment and 

Conservation's (TDEC's) Drycleaner Environmental 
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Response Program. As illustrated in the graphic, PCE concentrations have fluctuated in BG05LF while 

concentrations have been increasing since 2005 in the upper fluvial well BG05UF. 

SWMU15 - Former N-94 Fuel Farm 

SWMU 15 is the former N-94 underground fuel storage tank farm 

adjacent to the airfield on the NSA Mid-South Northside. Corrective 

measures were implemented in 2003/2004 and consisted of removing 

57,000 tons of petroleum-contaminated soil. The fluvial deposits 

groundwater is undergoing monitoring to evaluate the remedy's 

effectiveness in reducing the effects of benzene contamination that is 

present in the aquifer. Six MWs are undergoing annual monitoring 

(inset to right) and the four that have contained consistent benzene 

detections (015G01LF, 015G01UF, 015G02LF, 015G02UF) are 

presented on the inset graph below which shows benzene 

I
' SWMU 15 - Benzene in Groundwater 
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concentrations 

over time. The most impacted well (015G01UF) is 

at the north end of the site and as shown on the 

graph, benzene concentrations generally declined 

between 2001 and 2007, but have increased in 

2008 and 2009. Table A-1 (Appendix A) provides a 

summary of all the VOC detections in samples from 

wells at SWMU 15, which includes other petroleum 

constituents (toluene, xylenes, and ethyl benzene) 

and other minor detections of non-petroleum VOCs. 
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SWMUs 18 and 21 - Former Underground Waste Tanks 

SWMU 18 contained an underground waste tank which was removed 

in 1998 along with 150 cubic yards of impacted soil. Following 

remedy implementation, PCE, TCE and cis-l,2-DCE detections in the 

fluvial deposits groundwater resulted in one MW, 018GOllF, being 

carried forward for annual monitoring under AOC A. As illustrated in 

the graph at right, the VOC concentrations have fallen significantly. 

In particular, PCE concentrations which have declined since their 

peak in June 2004 (170 IJg/l), were detected at 4 IJg/l in 

November2009, which is less than the MCl of 5 IJg/L. 

Revision: 1 - November 2010 

SWMU18 
SWMU 21 contained a 3,000-gallon underground 

waste tank that was used for storing waste oil and 

hydraulic fluid. The tank was removed in 1991 and 

the former tank hold was investigated in the Assembly 

C RFI. Several VOCs were detected in the fluvial 

depOSits groundwater with carbon tetrachloride being 

the most notable and consistent. Monitoring wells 

021G03UF and 021G04lF undergo annual monitoring 

as part of AOC A.2. Carbon tetrachloride is the only 

contaminant that has been conSistently detected 

(MW 021G04UF) and as shown on the graph, 

concentrations generally have increased since 2001 

with a slight decline in the recent November 2009 

sampling event. 

PCE, TCE, cis-l,2-DCE in 018GOllF Groundwater 

200 -r------------, 

100 +-----F-----\----------j 

SWMU2l 
Carbon Tetrachloride in 021G04UF Groundwater 

-carbon Tetrachloride 

2 Previously four monitoring wells at SWMU 21 underwent annual monitoring; however, the absence of VOC detections in 
021G01LF and 021G02LF resulted in the BCT's decision to close them in June 2009. 
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Since 1M implementation in May 2004, significant TCE reductions have been achieved in the four AOC A 

sub-plumes. The carbon sUbstrate injections have resulted in formation of reducing conditions in the 

fluvial deposits aquifer; as such the TCE cleanup goal of 100 I-Ig/L has been met or nearly met in most of 

the AOC A MWs. Additionally, the generation of the daughter products cis-1,2-DCE and VC generally 

have caused concentrations to peak , then decline as these compounds subsequently are being 

destroyed. 

• Sub-Plume A, which had the highest TCE concentrations of 4,400 I-Ig/L (MW 007G04LF) and 

3,400 I-Ig/L (MW 007G61LF), has exhibited reductions to 35 I-Ig/L and 0.3 I-Ig/L, respectively, 

since 1M implementation. 

• Eleven of 12 Sub-Plume A wells contained TCE concentrations of greater than 100 I-Ig/L (five of 

which were greater than 1,000 I-Ig/L) before implementing IMs. As of November 2009, 

TCE concentrations have been reduced to less than 100 I-Ig/L in all of the Sub-Plume A wells, 

with the exception of MWs 007G64LF (210 I-Ig/L) and 007G65LF (210 I-Ig/L). 

• Improvements are also noted in infield well 007G31LF, approximately 1,000 feet downgradient 

of the treatment area. TCE concentrations have exhibited a steady decline from their peak of 

350 I-Ig/L in November 2007 to 51 and 59 I-Ig/L in May and November, 2009. 

• Sub-Plume D has had similar reductions in TCE concentrations from 1,600 I-Ig/L and 1,300 I-Ig/L 

to below detection limits in PESMW4S and PESMW7D, respectively. PESMW3S has declined from 

1,400 to 100 I-Ig/L and PESMW2S has declined from 1,300 to 6 I-Ig/L. 

As agreed to during the October 2009 BCT meeting, the carbon substrate injections have been 

discontinued to evaluate potential contaminant rebound and evaluate whether it is appropriate to 

transition to the MNA portion of the selected remedy. Several lines of evidence are necessary to justify 

MNA only, including (1) verification of the conceptual model and the absence of untreated source areas 

for Sub-Plumes A and D, (2) a microbiological evaluation of key wells downgradient from the treatment 

zones, and (3) groundwater solute-transport modeling to demonstrate that residual TCE concentrations 

in the source area would be protective of the 5 I-Ig/L cleanup criteria at the property boundary. 

Data from the Sub-Plume D optimization wells, presented in Section 4.0, verified the width of the 

TCE conceptual model presented in the RFI. A TCE source area (> 1,000 I-Ig/L) also was not indicated 
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by analytical data from the new wells. Unlike Sub-Plume A, the areal extent of Sub-Plume D is limited to 

the tarmac area. Significant 1,1-DeE concentrations were detected upgradient of the treatment gallery 

in the new optimization well MW 007G79MF (1,930 IJgjL); however, the rapid drop in concentration 

across the treatment zone indicates that the DeE plume likely is undergoing anaerobic degradation 

before migrating any significant distance downgradient. A technical memorandum will be prepared for 

Sub-Plume D which will contain recommendations for the path forward and any necessary refinements 

in the active remedy before transitioning to MNA. 

Six additional optimization MWs (007G87LF - 007G92LF) were installed at Sub-Plume A in July 2010 

with the initial sampling event occurring in August 2010 (Figure 5-1 shows locations of the new wells). 

Data from these wells are intended to verify whether unidentified source areas are present along the 

edge of the taxiway or whether the current conceptual model that assumes the narrow plume 

originating from the former N-126 hangar is the source the downgradient TeE detections. This data will 

be complemented with a microcosm study and outputs from groundwater modeling to evaluate whether 

the residual TeE concentrations will be protective of the property boundary and the 

5 IJgjL target criteria. These data will be submitted with recommendations for the path forward and 

whether additional corrective measures are warranted before transitioning to MNA. In the interim, 

semiannual/annual groundwater monitoring will continue at AOe A. 
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Appendix A 

Long-Term Monitoring Summary Tables 



_: 
UQ/l = mlCroQrams/lJter 
RSts = EPA Re<lkmal SCreenlIlQ Levels dated May 19. 2009. 
MCl.s = EPA MaximUm ContamInant level (Mel) for DrinklllQ Water 
o = Dilution of _ reauln!d for analYsis 
J = EstImated value 
U = Non detect above laboratory method detection limit 
a = Exceeds USEPA P!ellmInlIry Remediation Goals. October 2004 

b Exceeds RSl 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1l9f1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 

lof 19 



-, 
U9fl ; micrograms/llter 

RSls ; EPA Regional Screening Levels dated May 19, 2009. 

MCI.s ; EPA MaxImum Contaminant Level (MeL) for Drlnldng Water 

o = Dilution of sample reqUlIl!d for analysis 

J ; Estimatl!d Value 

U = Non detect above laboratory method detection Hmit 

a Exceeds USEPA Preliminary Remediation Goals, 0clDber 2004 

b Exceeds RSL 

c = Exceeds MeL 

VOLATILE ORGANIC COMPOUNDS (1l9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes: 

ug/L = mIcrogroms/llter 

RSls = EPA Regional Saeenlng levels dated May 19. 2009. 

Mas = EPA MaxImum Contaminant Level (MeL) fOr Drinking Water 

o = Dilution of sample required fOr analysis 

J = EstImated Value 

U = Non detect above labor.tory method detection limit 

a = Exceeds USEPA Preliminary __ Goals. Ottaber 2004 

b=_sRSL 

c = E1«l!eds MeL 

VOLATILE ORGANIC COMPOUNDS (1-19/1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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ugJL = micrograms/U1l!r 

RSls = EPA Regional Screening levels dated May 19, 2009. 

MCLs = EPA Maximum COntaminant Level (Mel) for Drinking Water 

o = DIlution of sample required for analysis 

J = Estimated Value 

U = Non detect above laboratory method deIecIIon limit 

a • Exceeds USEPA PrelIminary Remediation Goals, October 2004 

b Exceeds RSl 

c • Exceeds MeL 

VOLATILE ORGANIC COMPOUNDS (1l9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 

40f 19 



Notes, 

ug/l = mIcrogramslUtl!, 

RSls = EPA Regional Screening levels dated May 19, 2009. 

MUs = EPA Maximum Contaminant Level (Mel) for Drinking Water 

o = Dilution of sample required for analysls 

J = Estimated Value 

U Non detect above labcmltllly method _ limit 

a = El«:eeds USEPA Pn!Ilminary RemedIatIon Goals, Odober 2004 

b = El«:eeds RSl 

c = El«:eeds Mel 

VOLATILE ORGANIC COMPOUNDS (1l9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes, 

ug/l = m/aogral!1S/llter 
RSLs = EPA Regional SCreening Levels dated May 19, 2009. 

MCLs = EPA Maximum Contaminant level (MeL) for DrInking Water 

o Dllutlon or sample required for analysis 

J = EstImated Value 

U = Non detect above laboratory metI10d detection Hmtt 

a = Exceeds USEPA Preliminary Remediation Goals, OCtober 2004 

b = El<coeds RSL 

c = Exceeds MeL 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MII}-SOUTH NORTHSIDE 
Through November 2009 

60f 19 



-, 
ugfl = miaograms/liter 

RSIs EPA RegiOnal Screening levels dated May 19, 2009. 

MO..s = EPA Maximum Contaminant level (Mel) for Drinking Water 

D = Dilution of sample required for analysis 

J :::: Esttmated Value 

U = Non detect above laboratofy method detl!ttion limit 

• = Exceeds USEPA Preliminary Remediation Goals, October 2004 

b Exceeds RSl 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes: 

ug/l = mIcrograms/Uter 

RSIs = EPA RegIOnal Screening Levels dated May 19. 2009. 

MCI.s = EPA MaXimum Contamtnant Level (MCl) for DrInking Water 

D = Dilution of sample required for analysis 

J = EstImated Value 

U = Non detect above laboratory method detection limit 

a Exceeds USEPA PrelIminary RemedIatIon GoalS. October 2004 

b = Exceeds RSl 

c = Exceeds MCl 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes: 

ug/L ~ mlcrograms/Uter 

RSLs = EPA Regional SCreening Levels dated May 19, 2009. 

MCI.s = EPA Maximum COntaminant Level (Mel) for Orinldng Water 

o = DIlution or sample A!qUired for analysis 

J = EstImated Value 

U = Non detect above laboratory method _limit 

a ~ Exceeds USEPA Prellmlmuy Remediation Goals, October 21lO'1 

b = Exceeds RSL 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1l9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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-, 
U!lIl = mIcrogralTlS/lller 

RSls = EPA Regional SCn!en1ng Levels dated May 19, 2009. 

MCLs EPA Maximum Contamlnant Level (MCI.) for DrInking Water 

o = Dilution of sample requln!d for analysis 

J = Estimated Value 

U = Non detect above laboratory method detection limit 

a = El<teeds USEPA Preliminary Remedlallon GoalS, October 2001 

b = El<teeds RSl 

C tt Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1l!II1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes: 

U9IL = microgralllS/l.ll..-

R5I.s = EPA RegionalSCn!en1ng Levels dated May 19, 2009. 

MCl.s = EPA Maximum Contaminant level (Mel) fOr DrInking Water 

o = DIlution of sample n!QUIred fOr analysis 

J = Estlmab!d Value 

U = Non detect above laboratory meth<xI detection 11m~ 

a = Exceeds USEPA PrelIminary Remediation Goals, October 2004 

b = Exceeds RSl 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1I9f1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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_: 
ug/l mIcrograms/l1tli!r 

RSls = EPA Regional Screening levels dal!i!d May 19. 2009. 

MCI..s = EPA Maximum Contaminant Level (Mel) fOr Drinldng Water 

o = DIlution of sample required fOr analysis 

J = Estlmal!i!d Value 

U Non detect above laboratory method _limit 

• = Exceeds USEPA Preliminary Remediation Goals. October 2004 

b = Exceeds RSl 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1l!II1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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_: 
U\lIL = mlCrcgrams/Liter 

RSls = EPA Regional Screenlng Levels dated May 19, 2009. 

MCI.s = EPA Maxlmum Contaminant Level (Mel) for Drinldng Water 

D = Dilution of sample R!qolre<! for analysis 

J = Estimated Value 

U = Non detect above laboratory method detection limit 

a = ExC1!t!ds USEPA Preliminary RemedIation Goals, October 2004 

b = ExC1!t!ds RSl 

c = ExC1!t!ds Mel 

VOLATILE ORGANIC COMPOUNDS (1J9II) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes: 

uWL = mlcrograms/liler 

RSts = EPA Regional Screening Levels dated May 19, 2009. 

MCI.s = EPA MaxImum Contaminant Level (Met.) for Drinklng Water 

o = Dilution or sample required for analysis 

J = Estimated Value 

U = Non detect above laboratllry method detection limit 

• = Exceed. USEPA Preliminary _iatJon GoalS, October 2004 

b = Exceeds RSL 

c = Exceeds Met. 

VOLATILE ORGANIC COMPOUNDS (1J9Il) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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_: 
U9/L ~ I1'IIcrogramsJUter 

RSl.s = EPA Regional Screening LIM!Is dated May 19,2009. 

MUs = EPA Maximum Contaminant Level (MCL) fo< OrinkIng Water 

o = Dilution of sample required fo< analysis 

J == Estimated Value 

U = Non detect _laboratory method deter:tIon IIm~ 

• = Exceeds USEPA PrelimInarY Remediation Goals, October 2004 

b = Exceeds RSL 

c = Exceeds MCL 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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_: 
ug/l = microgramstUter 
RSt.s ~ EPA Regional Screening Levels dated May 19. 2009. 

MCts = EPA Maximum Contaminant Level (Mel) for Drinking water 
o : Dilution of sample required for analysis 

J =: Estimated Value 

U ~ Non detect above laboratDty method detection limit 

a Exceeds USEPA Preliminary Remediation Goals. October 2004 

b = Exceeds RSl 

c = Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes, 

uglL ; micrograms/liter 

RSI.s ; EPA Regional Screening lewis dated May 19. 2009. 

MCLs ; EPA MaxImum Contaminant Level (Mel) for DrInking Water 

o = DIlution of sample requ/md for analysis 

J • EstImated Value 

U = Non detect above laboratoly method detection limit 

a ; Exceeds USEPA Preliminary RemedIatIon Goals. October 2004 

b = Exceeds RSL 

c ; Exceeds Mel 

VOLATILE ORGANIC COMPOUNDS (1J9I1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Notes, 

ug/L = micrograms/LIter 

RSls = EPA Regional Screening Levels dated May 19, 2009. 

MCls = EPA _m Contaminant Level (MCl) for Drinldng Water 

o = Dilution of sample required for analysis 

J = EstImated Value 

U = Non detect above laboratory method detection limit 

a = Exceeds USEPA Prellmlnal)' Remediation Goals, October 2004 

b = Exceeds RSl 

c = Exceeds MCl 

VOLATILE ORGANIC COMPOUNDS (1l9f1) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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_: 
UO/L micrograms/litl!r 

RSLs = EPA Regional SCreening I.fM!Is dated May 19, 2009. 

MCls = EPA Maximum Contaminant Level (Mel) for Drinking Water 

o = Dilution of sample required for analysis 

J = EstImated Value 

U Non detect above laboratory method detection "mit 
a = E>«:eeds USEPA PreIlmiMry Remediation Goals, October 2004 

b = E>«:eeds RSl 

c = E>«:eeds Mel 

VOLATILE ORGANIC COMPOUNDS (lJ9Il) 
LONG-TERM GROUNDWATER MONITORING RESULTS 

NSA MID-SOUTH NORTHSIDE 
Through November 2009 
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Appendix B 

Laboratory Datasheets 

(Induded on Compact Disc) 



Appendix C 

Monitoring Well Trends for Sub-Plumes A through D 
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Chlorinated Solvent Concentrations 

600 ?---------------------------------------------------------------, Figure C-3 
Sub-Plume A: 

500 +-------------------------------------------------------------------~ MW007G66LF 

-- 400 ..J -!f -III 
C 
0 
;; 
E 300 .... 
c 
CD 
u 
c 
0 

to) 

200 

ORP and Groundwater Elevation 
300 r-----------------------------------------------~ 275 

200 +--1-----------------------------4 270 (j) 

100 

> e 0 +-f---I--J" -&: 
~o 

-200 

(3 
C 

265 a 
~ 
~ 

260 ;;. 

ii' 
~ 255 0' 

= 
250 a 

-300 245 

-11ey-o., "'Ov_o., -11".1'-0$ "'Ov_O$ -11"J<.o6' "'Ov-oq -11".Y-o,> "'OV-O,> -11ey.08 "'OV-08 -11ey.061 '''Ov-061 

100 

--:IE 80 C -III 
C 
0 ;; 
III 60 ... .... c 
CD 
u 
C 

40 0 
to) 

C 
CD 

E 20 

'l 
:J: 

0 

Hydrogen and Total Organic Carbon Concentrations 
1000 

800 a 
C') 
C') 
0 
= 600 n 
CD 

= ... 
il 

400 0' 
= III 

'3 
200 ~ 

0 

%.1'-0., "'Ov_o., -11".1'-0$ "'Ov-O$ 41..J<.oe "'ov-oq -11".1'_01 "'OV-O,> -11".J<.08 "'ov'08 -11".J<.o61 "'ov-061 
I _Hydrogen - Toe I 

--:: 
ell e 

Date 
May-04 
Aug-04 
Nov-04 
Feb-OS 
May-OS 
Aug-OS 
Jun-06 
Nov-06 
May-07 
Nov-07 
May-08 
Nov-08 
May-09 
Nov-09 

Notes: 

Ilg/L 

J 
< 

Contaminants (",gIL) 
PCE TCE 
4 33 

< 0.5 1 
0.3 J 0.3 J 
< 0.5 1 
4.3 11 
2.8 37 

0.6 J 11 
< 1 15 
< 1 12 
< 1 0.8 J 
< 1 2 
< 1 2 
< 1 8 
<1 10 

micrograms per liter 

Estimated 

cis-12-DCE 
330 
5 
1 
1 

16 
120 
78 
26 
20 
2 
6 
7 
9 
17 

Undetected at the limit indicated 

Ferrous Iron and Dissolved Oxygen 

VC 
33 
140 
170 
100 
74 
26 
17 
9 
10 
35 
27 
48 
22 
2] 

4 

- c ! +----------------------------------------+ 3 iii' 
o ~ 

i ~ 
! 2~ 

8 ~ 
c = 
~ 1~ 
S C 
t:."... ... _..,~ If Ij 

o ~--------~BE~---------------------------~ 0 
41ey-o., "'ov_o., -11".Y-o$ "'ov_O$ -11".1'-06' "'ov_O(;- -11".J<.0,> "'Ov_O,> -11".1'-08 "'Ov-08 %.1'-09 

I '-""'Ferrouslron ~OissolvedOxygen I 



Chlorinated Solvent Concentrations 

Figure C-4 
Sub-Plume A: 
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fl9/L 
< 
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MWPESMW4D 

Constituents (ua/L 
PCE TCE cis-12-DCE 

< O.S 2 S 
< O.S 1 2 
< O.S 2 1 
< O.S 2 2 
< O.S 1.3 2.3 
< O.S 4.4 S 
< 1 2 4 
<1 0.7 J O.S J 
<1 1 < 1 
< 1 0.8J 0.6 J 
< 1 2J 2J 
< 1 2 2 
< 1 3 6 
< 1 4 7 

micrograms per liter 

Undetected at the limit indicated 

Estimated value 

Ferrous Iron and Dissolved Oxygen 
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Note: August 2005 DO measurements were collected using the Winklertilrlltion method. 

Chlorinated Solvent Concentrations 
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Figure C-21 
Sub-Plume 0: 
MWPESMW7S 

Constituents (J.l.Q/L 
PCE TCE ds-l /2-DCE 
0.5 280 12 
<5 340 10 
0.6 400 14 

< 0.5 160 82 
0.46 J 280 120 
0.65 260 100 
< 1 150 150 
< 1 80 130 
< 1 110 120 
< 1 74 110 
< 1 200 J 86 J 
< 1 130 79 
< 1 180 69 
<1 180 54 

micrograms per liter 

Undetected at the limit indicated 

Estimated value 

Ferrous Iron and Dissolved Oxygen 
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Nov-06 
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May-OS 
Nov-OS 
May-Q9 
NOV-U9 

Notes: 

Ilg/L 

< 

J 

MWPESMW7D 

Constituents ()lQ/L\ 
PCE TCE cis-l,2-DCE 
1 1400 150 

<20 1,200 120 
0.9 1300 160 
0.9 1,100 190 
0.74 1100 210 
0.85 800 240 
< 1 410 310 
< 1 180 330 
<1 12 180 
< 1 5 62 
< 1 <1 8J 
< 1 <1 < 1 
<1 <1 0.7 

1 6 4 

micrograms per liter 

Undetected at the limit indicated 

Estimated value 

Ferrous Iron and Dissolved Oxygen 
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Appendix D 

Groundwater Sampling Forms 



ENS.IIFE .- -
'. WELL .DEVELOPMENT & GROUNPWATER SAMPLING FORM 

DATE: s-b'rLo'i JOB NUMBER: JPHAS~: ITASK: 
PROJECT:' . .If54. .. KkrcSurr; EV~NT: .AAA. J6 (.91 I'YT"I 
WELL 10: ()()j - 1':>2 - Lr LOCATION; Add-A-
WEATHI;R CONDITIONS: .., AN'ZU A~. IAJuJIM AMBIENT TEMP: 'Va 0 
REVIEWEb' BY: I / PERSONNEL; C!..i/..f- wl3 ~~. 
WELI,.DJA: 'a ll ~1o..f.4/~'" WEU DEVELOPMEN.T 
TOTAl DEPTH fr:oit.l TOC (ft.): START: J~:~ I FINISH: ; 

DEPTH TO WATER from TOC eft): .,? f 2." . .lI VOLUME PURGED (gat): , 

LENGTI+OF WATER COL (ft.): . . GROUNDWATER SAMPLING .. 
1 VOLUME OF WATE~ (gal): . START: "~03 I FlNISH:111 .", , 
3 VOLUMES OF Vl(ATER (gal); VOLUME PURGED (gal): r.B ., 

ANAl-VSIS: VoL ~ 

MNA FIELD RESULTS 
feRROUS IRON mgll CHLORIDE mg/l PHOS.PHORUS ,mg/I:.. 

SULFIDE mgiL Al,J(AUNI.TY mg'L AMMONIA-NITROGEN mgll:.. 

SUlFATE mgll:. CO2 mgll mg/L 

SAMPLE DATA o Bailer lJI!Pump Description: A~ ~ L# 
Date Time Bottles . Filtered 

Sample (0 (mld/y) (hh:mm) (total to lab) fO.45Ilm\ Remarks 

It> '1{:,o.3LE"J " 1"" I~C"/o' l'!Jo"!> ~ 

Purging/Sampling Device Decon PrQcess: 

COMMENTS: 

water placed In tlrum#'---___ _ Page_of ........ 



ENS.IIFE .--. 4 

" WELL ,DEVELOPMENT & GROUNDWATER SAMPLING FORM 

.s' /21 /() l' 
' , 

IPHAS~: ITASK: DATE: JOB NUMBER: 

PROJECT: _;~.' ill:!!' EVENT: ~ 2.LJcJ-i..... 
.. 

11":'1 /V.SA- Al, A Siiur# 
WELL 10: LOCATION: ' 'Ad f!:. ·.A. 

' ' 

.,'7-0-1 -L..~ 
WEATHE~ CONDITIONS: s"A/.iN 7Ck AMBIENT TEMP: ,ZtJ!I! 
REVIEWED BY: f PERSONNEL; (U,~ ,('1M " 

WELLDIA: :J" '(:'L4t $1./ 
WELL DEVELOPMENT 

TOTAl. DEPTH from Toe (tt): STAAT: J FINISH: ; 

" 

OEPTHTO WATER from TOC eft): tJ..:z.1) 2- VOLUME PURGED (gat): I 

l.eNGTI-rOF WATER COL (ft.): ' 'G~OUNDWATER SAMPLING 
« 

1 VOLUME OF WATER (gal): , START: LlftlS- ' I.FINISH: 

3 VOLUMES ~F VVATER (gal): VOLUME PURGED (~al): 

A,NA1..YSIS~ i/J('!. JtItt.'.,r-...,..,;., ,I :.,,- 'AI,'" .. ,' 1AhA-' 

MNA FIELD RESUL T5 
IFERROUS IRON I.~ malL CHLORIDE 15 ntglL PHOS,PHORUS ' .ti~ mgfL 

SULFIDE ' ,0.0:<'7 mg/L ALKAUNITY 7140 mglL AMMONIA-NITROGEN aIR mg/L 

SULFATE 'S. mgll:. cO2 I?O mgfL mulL 

Purging/Sampling Device DecOn Process: 

COMMENTS: 

water placed In drum#, ____ _ Page_of_ 



WELL.DEVELOPMENT 

MNA FIf;LD RESULTS 
RROUSIRON r 

.IP mUll CHLORIDE mgl PHOSPHORUS " mg/L 

SULFIDE mglL ALKALINITY mgll.. AMMONIA-NITROGEN mglL 

SUlFATE mall mgfL 

)MMENTS: 

placed in drum# ____ _ Page of L· 



WELL .DEVELOPMENT 

iAMPI..EDATA 
Date Time 

SamplefD (mldM (hb:mm) 

tJcr, 6, ill L r:' .2, .~/~/DII ~tJ'L3 

urging/Sampling Device DecOn Process: 

OMMENTS: 

placed Indrum# ____ _ 

mg/L PHOS.PHORUS 

mglL AMMONIA-NITROGE 

mgfL 

1"1 BailerQ(.fump Description:· 
Sottles· . . Filtered , 

(total to IRbi tn ..... " ..... , 

I' 
AI..-It... 

Remarks 

Pag6_of_ 

mg/L 

mg/L 

mg/L 

J 

I 
I 



ENSAFE' -WELL DEVELOPMEN.T & GROUNDWATER SAMPLING F9RM 

DATE: 5J,~10_q .' JOB NUMSER: IPHAS~: ITASK: 

PROJECT: l\fSA 1M fn "SDU,",* EVENT:. MA'I 20>'1. 
WELL 10: 1- '22 -Lf LOCATION: Aoc,A 
WEATHER CONDITIONS; l'~'':;. 'All, I. T vJ ~tJ'O AMBleNTT~: 10'5 
.REVIEWED BY: 

' I 
PERSONNEL; Cki f.( .:1A& L tJ:c.. 

WELLDIA! ')." fc.."s~, WELL DEVELOPMEN.T. 
TotAl DEPTH froin TOC (tt): STARr: l '2.0'1 I FINISH: ; 

DEPtH TO WATER from TOC (ft.): '32.55 VOLUME PURGED (gal): . . . 
LENGTH:OF WATER C,OL (ft.):' . . GROUNDWATER SAMPLING .. ' . 
1 VOLUME OF WATER (gal): START: I FJNI,SH: , 
3 VOL1JMES ~FWATER (gal): VOLUME PURGE[) (gal): 

AftAL,YSIS': V cc.., -tDc,. ,1t>f.lt. \ ec:tJ I ~ \t1L. "'16 ~ la.oseevl "fA. ' 
MNA FI~LDReSUl.. TS 
FERROUS IRON' mgfL CHLORIDE mg/L PHOSPHORUS 

SULfiDE mgfL ALKALINITY 

SULFATE 

SAMPl..E DATA. o Bailer if Pump Description:' t::tI , ... "' .. 
Date Time Bottles . . Filtered 

Sample 10 /mld/y) (hh:mm) (total to lab) tn.A!; IIm\ Remarks 

00"1 {;::t "1"_ t..F 2.9 '51tq· LO!1 1:101 

PurgingfSampling Device Decon Process: 

COMMENTS: 

water plaoecf ill drum#, ____ _ Page /:.of ~ 



ENSAFE .. 
.. .-:-= 

'. WELL.DEVELOPMENT & G'ROUNDWATER SAMPLING FORM 

DATE: 512210'l JOB NUMBER: IPHASE: I TASK: 

PROJECT: tJ OS AMI h~OU.""(..ij EVENT: MAY ,2.00<.:\ 
WELL 10: ... 0 () '1 Ct J")...fb L..f LOCATION: AooA. 
WEATHER CONDITiONS: ('J.hI.A...D'-lL.i 'nnu;4E AMBIENT TEMP: .0 IS 

. REVIEWED BY: I PERSONNEL: ~ ~ 
WELLDIA: 'Z," rIMs,S, .~. 

WELL DEVELOPMENT 
TOTAl DEPTH froro TOC (ft.): START'-b I~~ , . f FINISH: 

DEPTH TO WATER from TOC (ft.): 3t.l.SS- VOLUME PURGED (gal): 
.. , 

,LENGTH,OFWATER COL (ft.):' 4 GROUNDWATER SAII!IPLlNG 
1 VOLUME OF WATER (gal): START: U'1iSb ' I FINlSff: lDi.D 
3 VOLUMES OF~ATER (gal): VOLUME PURGED (gal): 

ANAl-YSIS: V ~ DNU'-t ' {' 

MNA FIELD RESULTS 
FERROUS IRON mgIL CHLORIDE mOIL PHOSPHORl1S , moll 

SULFIDE moll ALKAUNITY mO"- AMMONIA-NITROGEN mg/L 

SULFATE mg/L CO2 mgIL mglL 

Prc>cess: 

COMMENTS: 

water placed in drum#, __ ...-__ Page_of_ 



ENSAFE 
.:....- '. 

WELL .DEVi:LOPMENT & GROUNDWATER SAMPUNG FORM 

DATE:' . S--h2../b·Q JOB NUMBER: IPHA'S~: I TASK: 
PROJECT: AI.5A- ftJ, j) - .5IJtt, n.J EVENT: ~ ;J.«>9, 
WELL 10: 00"1 (; ~(;fL.F ", LOCATION: "!Mc~ 

, . 

WEATHER CONDITIONS: I!_~~ il(JlllfJ;J AMBIENT TEMP: .,.cJS . , . . 

REVIEWED BY; I PERSONNE~ ~~ ul'!fi. 
., 

WELLDIA: WEll DEVELOPMENT .. 
TOTAl DEPTH from TOC(ft): .1it.,,~ . START: ---.....--- JFINfSH: ; 

DEPTH TO WATE~ from TOC Itt): VOLUME PURGED (gal): , 

LENGTH' OF WATER ~bL (ft):· . ' GROUNDWATER SAMPUNG .. 
1 VOLUME OF WATER (gal): . START: 6!q~.s- JRNlSH: 

3 VOLUMES OF ~ATER (gal): VOLUME PURGEO (gal): 

ANAL. YSIS~ U IX!.s f 

MNA FlELDRESUL TS 
IFERROUS IRON mgfL CHLORIDE !I191l PHOSPHORUS . mglL 

SUL;FIDE mg/L ALKJWNITY , mgll AMMONIA-NITROGEN Ing/L 

SULFATE mglL CO2 mg/l mg/L 

COMMENTS: 

water placed In drum#, ____ _ Page_of_ 



ENSAFE 
. - • 

WELL.DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: OS-Z6~q JOB NUMBER: I PHASE: ITASK: 

PROJECT:tJ5~ I\\tJ C.,u~ EVENT: J1'tu 2crY1 
WELlID: 0'7- 31~ LF LOCATION: JiOCI: 
mATHER CONDITIONS: c:..--.. AMBIENT TEMP: 00'':-
REVIEWED BY: 

, 
PERSONNEL; f!. A ... f· O.tt 

WElLDIA: 2 ... ·. WELL DEVELOPMENT 
TOTAL DEPTH trom TOC (ft): START: / I FINISH: /' 
DEPTH TO WAlER from TOC (ft.): g.~.S-b . VOLUME PURGED (gay /' 
LENGTH· OF WATER COL (ft); ~OUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: los-b I FINISH: 

3 VOWMES 9F WATER (gal): VOLUME PURGED (gal): 

ANAl..YSIS":\I(j( Jol~ ~\:k" l\r~- ItEE 
MNA FI~D RESULTS 
FERROUS IRON r.ngtL PHOSPHORUS S mg/l 

SUlfiDE mgll AMMONIA-NITROGEN 

mg 

COMMENTS: 

water placed In drum#,--_~ __ Page-i- of 



, " 

ENSAFE 
.~ 

" WELL ,DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: Of)w2f;-<J:, . JOB NUMBER: IpHASf:;: JTASK: 

PR~JECT: rvSf}- M~~ft. EVENT: M~ 2IYJti 
WELlID:' 0'- 3],~.LF LOCATION: St..J4L!' 7 
WEATHER CONDITIONS: CS'; ',A, AMBIEm' TEMP: 'l'.:,-F . 

. ' 

REVIEWED BY: 
, 

PERSONNEL:« _f1.'~ f' .0 .. \,l , 
WELLDIA: 2" WELL DEVELOPMENT 
TOTAl DEPTH froro TOC (ft.): START: / I FINIS.,: / , 

DEPTH TO WATER from TOC {ttl: 3'~Q1 VOLUME PURGED (gal): I , 
LENGTH:OF WATER COL (ft.): . G~OUNDWATER SAMPLING 
1 VOLUME OF WATE~ (g_l): START: I'FINISH: 

3 VOLUMES ,OF lII(An:R' (gal): VOLUME PURGED (9a1): 
.. ANAl-YSIS: f 

., 

r:ng/L PHOSPHORUS . mg/L 
, . 

mg/ AMMONIA-NITROGEN .¥5fe> mgIL 

mulL 

COMMENTS: 

water placed indrum# ____ _ Page ' 



EAlSnFE ' , 

.-
WELL ,DEVELOPMENT & GROUNDWATER SAMPLING FO~M 

DATE: OS"'" l'" -bq , JOB NUMBER: !PHASE: JTASK: 

PR!'JECT: -'\ISh- MtJ ~ EVENT: fotv 2.m1 
WELLID:' {ji-~2..-Lf LOCATION: ~~\.vttv. 7 
WEAllfER WNDITIONs: 5, cAAA AMBIENT TEMP: 7S" ye-,_ 

REVIEWED 8\': , PERSONNEL: , e~~_~ £1tf ¥ 

WEUDIA: . "-2 '"' WEJ.L DEVELOP~ENT 
TOTAL. DEPTH froin..TOC (ft); START: L I FINISH: / , 

, , 

DEPTH TO WATER. fro!" TOC (ft.): 32-7~· VOLUME,PURGED (galy .f , 

, LENGTH·OFWATER COt.. (ft):' GROUNDWATER SAMPLING 
, 1 VOLUME OF WATER'(gal): ' START: .1'135 I FINISH: 

3 VOLUMES ~F \'VATER (gal): VOLUME PURGED (gal): 

ANAl,.. YSIS~ VOe. ' .r 

MNA FIELD RESULTS 
IFERROl1S IRON mg/L CHLORJDE mgIl PHOS,PHORUS , mglL 

SULFIDE mgtL ALKALINITY mglL AMMONIA-NITROGEN mgIL 

SULFATE mg/L- COt mg/I,. mg/L 

COMMENTS: 

water placed in drum# ____ _ Page 



WELL .DEVELOPMENT 

MNA FIELD RESULTS 
FERROUS IRON mg/l CHLORIDE mgJL. PHOSPHORUS . mg/l 

SULFIDE moll ALKALINITY mg/l AMMONIA-NITROGEN mg/l 

SUl.FATE mg/l CO2 mg/l mglL 
... 

)MMENTS: 

placed indrum#. ____ _ Page-J.: of..c.. 



ENSAFE .-WELL.DEVELOPMENT & GROUNDWATER SAMPLI~G FORM 

DATE: 65 - fct .... oq JOB NUMBER: 'PHASE: ITASK: 

PROJECT: _~SA MiJ. ~ EVENT: ~ 2.CG1: 
WELL 10: 01. 48- _LF L.OCATIOW: 5~Mu.. -t 
WEATHER CONDITIONS: 5'.\N'\f\!. AMBIENT~P: ~dF' 

R~~OBY: ' . PE.R$ONNeL: f< . A _ of O. \,. . 
WELL DrA: :z; V\!.ELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft)~ START: / I FINISH:. /' 

DEPTH TO WATER from TOC (ft.): 38.78' VOLUME PURGED~: / ' 

LENGTH· OF WATER COL (ft.): GROUNDWATERSAMPUNG 
1 VOLU,.,e OF WATER (gal): START: j(J/7 I FINISH: 

3 VOLUMES OF VVATER {gaJ): VOLUME PURGED (gaf): 

MNA FIELD RESULTS 
FERRQUSIRON mg/L CHLORIDE ~9fL PHOS.PHO.RUS . moiL 

SULFIDE mgll ALKAUNITY mg/L AMMONtA-NlTROGEN mgIL 
. . 

SULFATe mg/L CO2 mgfL mgIL 

COIIIMENTS: 

water placed In- drumil, ____ _ Page of-t 



WELL DEVELOPMENT 8. GROUNtlWAlER SAMPLING 

. WELLDIA: ;2 .. 'f 'NEU. DEVELOPMENT 

. T~TAL DEPTH:ttom TOC (ft.): START: I· I FINISH: I 
DEPTH TO WATER from TOC (ft.): 3'1.4'1 . VOlUME PURGED (gal): / I 
LENGTH QF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLuR/JE OF WATER (gal): START: /fIbS I FINISH: 

3 VOJA,lMES OF WATER (gal): . VOLUME PUR~(j (gaI): 

ANALYSIS:. Vf)C 41.\. I .. 

l 

MNA FIELD RESULTS 

FERROUS IRON mg/L CHLORIDE mgll 

SULFIDE' mgIL ALKAUNITY mgll 

SULFATE -' . mglL CO2 mgll 

AMMONIA..NrrROGEN mglL PHOSPHORUS mgll. 

'. 

.Data o Baller ~mp 

Purge ~placed in diUm#c ____ _ pagelofi 



. WELL .DEVELOPMENT GRC::>UNIDWiATE:R SAMPLlWG F9RM 

~NA FI-=LD RESULTS 
~RROUSIRON mg/L CHLORIDE mull PHOS.PHO.RUS . mg/L 

3lJlFlDE mg/L AlKALlNllY mgfL AMMON~.NITROIlEN mg/L 

nJf..FATE m CO2 . J' . mgfi. . mg/l:-

AMPLE DATA 

Remarks 

!rging/Sampling Devi~ Decon Process: 

)MMENTS: 

pla~d indrum#. ____ _ Page_of_ 



I!NSAFE .-
WELL.DEVELOPMENT & GROUNDWATER SAMPLING FORM 

JOB NUMBER: IpHASE: JTASK: 

PROJECT: tvsA M1tJ ~ EVENT: MAt 200tf 
WElll~: . 01 .. ~"LF LoeATION:«W~ (A 7 . 
WEATHER CONDlTIONS: C;~ AMBIENT TEMP: 1 S' f 
REVIEWED BY: PERSONNEL; f< fl.' Q" . 

. WElJ- DEVElOP~ENT 

TOTAL DEPTH froin Toe (ft.): START: / I FINISH: /' 

DEPTH TO WATER from TOe (ft): 2.7~ 23 VOLUME PURGED (gat}:/,. / . , 

LeNGTH·Of.WATER COL (ft.): GROUNOWATERSAMPUNG 

1 VOLUME OF WATER 1981): 
I " ~ 

START: 0'12 $ I FINISH: 

VOLUME PURGED (gal): 3 VOLUMES OF WATEt:i (PI): 
'. . .,.t 

MAA FI~LD RESULTS 
mg/L CHLORIDE 10 !:Jlg/[ PHOSPHORUS .<SJ... mglL 

SULFIDE 'Q.. mg/L ALKALINITY mglL AMMONIA-NITROGEN a'lL mg/L . 

. SULFATE b mg/L CO2 (:;'5· mglL 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water placed in drum# ______ _ Page-/.:. of_ 



WELL .DEVELOPMENT ROIUNII')WATI=R SAMPLING FORM 

NINA FI~LD RESULTS 
~ RRousrRON mglL CHLORIDE mg/L PHOS,PHORUS mglL 

SULFIDE" mgll AMMONIA-NITROGEN mglL 

mglL 

Jrgrngf~ampling Device Decon Process: 

::>MMENTS: 

placed indrum#, ____ _ 



I!!IVSAFE , " 

, .----
" WELL ,DEvelOPMENT & GROUNDWATER SAMPLING FORM 

DATE: ()S~ -z.\ # cl '\ JOB NUMBeR: IPHASE: ITASK; 
PROJECT: 1JS/\ MJ. ~ EVENT: ~ '2Cl()Q 
WELUD: C>, - <01. -L.F LOCATION: "Sw-MtA ., 
WEATHERCONPmONS: ,q,[ .... to.: , AMBIENT TEMP: ~~ 

" 

REVIEWED BY: 
, 

PERSONNEl:', Q A 4 o. 'A. 
WELLDIA: 2'" WELL DEVELOPMENT 
TOTAl DEPTH fromTOC (ft.)~ START: / I FINISH: L. , 

DEPTH TO WATER from TOC (ft.): 27 .. 5~- VOLUME PURGED (gjlf): '/' , 

LENGTH OF WA'Ti:R COL. (ft.): ' GROUNDWATER SAMPLING 
1 VOLUME OF WAT~ (gal): START: 1327 f FINIS!"': 

3 VOLUMES~F WA1eR (ga!): VOLUME PURGED (gal): 

ANA\..YSIS:\JOl.\OC\ r.<h\~; N.!rJ...: \If6\- ~ob..n 

, .M£..£. \ J%.J;..11 i 'r\ J ~ 

MNA FielD RESULTS 
IFERROUS IRON ' '.6'1 mgll OHLORIOE Ie I lt1o/L, lPHO$PffORUS J.. ' mglL 

SULFIDE .OJ£)f'j mg/L ALKAUNrrY ,~tfO ,"gil AMMONIA·NITROGEN . I~Ot/ ,mglL 

SULFATE JO mg/L CO2 135 moll mglL 

Page+of~ 



SNSAFE -.. WELL .DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: <r/.JA/O·' JOB NUMBER: IpHAS~: I TASK: 
PROJECT:' 1iIr5;f ttf , D - .JtN. f74 EVENT: IHo/ ~tf. 

" 

WELlID: 1J1-t,J-.J..F LOCATION: . ' lAc> ~. -A-
WEATH~R CONDITIONS: .4L .. ", .. .I"; Uh~1JJ AMBIENT TEMP: ~"j' .~BcJ.s . 
REVIEWEb BY: / / PERSONNEL; ~ff ... ~ L...1:! 

.. 
'WELLDJk WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft.): STARr: J FINISH: ; 

DEPTH ,TO WATER from TOC (ft): ·47.38 ' VOLUME PURGED (gal): 

LENGTH;OF WATER COL (ft):' . . GROUNDWATER SAMP!-,NG 
., 

1 VOLUME OF WATER (9al): . START: /c2<!11 JFlNISH: ,. 
3' VOLUMES OF ~ATER (ga!): . VOLUfrtE PURGED (gal): . 

.. 

ANA\..YSIS: 1f"K. fiut. 11 n.. .~J. ALI'JI~ .J.. .. ~. 
. " 

mg/l PHOSPHORUS . mglL 

mg/l ~MONIA-NITROGEN mg/L 

mg/l mg/L 

water placed In drum#, ____ _ Page.-..: of_ 



ENSAFE ' , ,-
" WELL,DEVELOPMENT & GROUNDWATER SAMPLING F9RM 

DATE: .57~l,,'/ JOB NUMBER: ' /PHASE: ITASK: 
PROJECT: A/s,f AI, 0 ""S.~. EVENT: , ... J114.tI ;! (J() , 

WELL 10: I'n-(A"'/.F . LOCATION: 'he~ 
, , 

WEATHE;R CONDITIONS: Sur"" V MN.Jl AMBIENT TEMP; 70J 
REVIEWED BY: • PERSONNEL;, ~~ ..::/'"LA ~ ~ 
WElLDIA: - ' , WELL DEVELOPMENT 
TOTAL DEPTH fr:oit) TOC (ft.): START: I FINISH: . 
DEPTH TO WATE~ from TOC (ft): '~1. 1/4 VOLUME PURGED (gal): , 

'-LENGTH-OF WATER~OL (ft.):' ,GROUNDWATER SAMPLING 
' ' " 

1 VOLUME OF WATER (gal): START: 1327, IANISH: 
: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANAl-YSrs': 1/0 JA 1D'C.~ZrAlk.1M':' u.~ M,.#--=- ... ' ;,f7A.<J ' 
, 

MNA Fl-=LD 'RESULTS 
feRROUS IRON " 2<l mglL CHLORIDE mg/l PHOSPHORUS , mg/L 

SULFIDE mg/L AMMONIA-NITROGEN mglL 

SULFATE mg/L mg/l 

SAMPL.E DATA o Baller .:tJ:p.ump Description: ~,.- rl_ 

Date Time BoWes " , Filtered 
Ssm pI!! 10 (m/elM (Ilh:m,n) {total to I&bi . lD.46.uml Remarks 

. 

(J07t$II.t/~;:-14 ' M"/~lt?'l '/J37 II 

- ' 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water placed in d'rum#:.......-___ _ Page ......;of_ 



WELL DEVELOPMENT 

o 

Process: 

OMMENTS: 

placed In drum#, ____ _ Page of 



ENBAFE .. 

. -
'. WELl.DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: OS- zJ ':'.O'l JOB NUMBER: /PHP;SE: ITASK: 
PROJECT: ~SP\ Mt! So{.v'"", EVENT: ~_ 2O!Y1 
WELLIP: C-r- 'b -\.~ LOCATION: $hi/AlJ. '7 
WEATHER CONDITIONS: S~ AMB'ENT TEMP: 

REVIEWED BY: 
, 

PERSONNEl: f2J\ . 4. ().\-\~ 

WELlDIA: 1.\" WEL~ ~LOP~ENT 
TOTAL DEPTH from TOC (ft.): . START: L I FINISH: I , 

DEPTH TO WATER from TOC {ft.): . 27~Z\ VOLUME PURGED (gal): / . /: 
LENGTH OF WATER COL (ft.): . GROUNDWATER SAMPLING' 

f VOLUME OF WATER (gal): START: 11 JI:1 I FINISH: , 
3 VOLUMES OF WATER (gal): VOLUME PURGED (gaf): -'. 

ANAl-VS'S: \irL:Tu(' -r;)...A IN'> ~ U,t ~J... V£.4lJ..,hA 
/It~'£ tA~~h~")' 

. ., 
MNA FieLD RESULTS 
FERROUS IRON /.'* mg/L CHLORIDE /0 o\~1L PHOS.P~ORUS '21.:3 3 . mg/L 

SULFIDE "6t- mgJL ALKAUNITY 11]11 mg/l AMMONIA-NITROGEN .().6,~ mglL 

SVt.FATE 2> mgll:. CO2 .7(j mgIL mg/L 

Process: 

COMMENTS: 

water placed In drum#'---___ _ 



WELL .DEVELOPMENT ROIUNI)W~UE:R SAMPLltfG F9RM 

mg/l CHLORIDE mgll PHOSPHORUS 5. "7 .mg/L 

mg/l AlKALINITY rtlgll AMMONIA·NITROGEN mOIL 

mg/L mg/L 

SAMPLE DATA n Baller l"'!kfump Description: I5,AAn".". 
Date Time Bottles . FIltered 

SamplelD (mld/y) (hh:mm) 1tom! to Jabi J(}.4li Llml Remarks 

06t~ {,q L;: "I ~/I,,}Oq It/IIV' /1 , 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water placed in drum# ____ _ Pag8_of_ 



WEll.DEVElOPMENT 

mg/L CHLORIDE OlglL PHOS.PHORUS .mg/L 

mgll.. AMMONIA-NITROGEN mg/L 

. SO mglL mulL 

~OMMENTS: 

water placed In drumtl _______ ....... Page,.-:of_ . 



ENBAFE .-
WELL .DEVELOPMENT & GROUNDWATER SAMPLING FO~M 

DATE: O$-('ct-dq· JOB NUMBER: I PHASE: ITASK: 

PROJECT:. N-:A ft1tJ b~ EVENT: f'It~ ZOOq 
WELLID: . rf]- PM7. LOCATION: 5 klA1/,.( 7 
WEATHER CONDITIONS; ~" AMBIENT TEMP: G.~f 
REVIEWED BY: PERSONNEL; f<A. ( O.li" -

WELLDfA: J~ W~DEVELOPMENT 
~ 

TOTAL DEPTH from TOC (ft.): START: / I FJNfSH: /. 
DEPTH TO WATER from'Toc (ft.): VOLUME PUR~ED (gal): I /. , 

LENGTH· OF WATER COl,.. (ft.): . ~. 3i./ .. tIf G~OUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: Il3tJ I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 2. \ .. 
ANA(..YSIS: VOc.. .. 

MNA FIELD RESULTS 
FERROUS IRON mglL CHLORIDE mg/l PHOSPHORUS . mglL 

SULFIDE mglL AlKALINnY .. mg/l AMMONIA-NITROGEN mglL 

SUlFATE mgll. CO2 mg/L mg/L 

SAMPLE DATA B ·1 p Bf al er LI ump Description: 
Date TIme Bottles . Filtered 

Sample 10 1m/elM (hh:mm) (total to Jab) llI_L'iltm\ Remarks 
............ .,.... 

OS-/Jef/oC; 12trJ i 7U 'M"l.J ..;) LS- .--. 
IfJ01tu>Z()323 

Purgingf~ampling Devk;:e Decon Process: 

COMMENTS: €S' - . ~~bt '. ~ 50.:3 '1 • (LoY '3A\ I ~ } ~ 2,02QAI , , 
" 

water placed In drum#'--___ _ Page 



WELL !JEVELOPMENT & GROUNDWATER SAMPLING 

WELLDrA:. /:: 2, '.r yvSLL DEVELOPMENT 

TOTAL DEPTH ffOm roc (.ft.): START: / , FINISH: / 
DEPTH TO WATER from TOe (fL); 38Pii VOLUME PURGED (PI>: / 

LENGTH OFytATER COL. (ft.): 
, 

GROUNDWATERSAMPUNG 

1 vOi..Ut.!'E OF WATER (gaIJ: START: 1.Il2~ f FINISH: 
'. 

3" VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS:. Lfx. 7lY.. .. Mh-Jt..· 'R1z1 h. (,1M Ai. i. 
. iI.£.r .tIII.c.£' M . . le ). • 

'" 
MNA FIELD RESULTS 

FERROUs IRON mglL CHLORIDE mg/L 

SULFIDE mg/l utAUNITY mail 
SULFA: E mg/l CO2 mglL 

AMMONIA·NITROGEN 
,j 

.mgtL PHOSPHORUS mgll. 

Sample .oata o Bailer n( Pump 

Remarks 

.-

Purge water placed In drum# ____ _ pageiofi 



WELL DEVELOPMENT & GROUNDWATERSAMPUNG 

.,. 
WELLDfA: J2, .... ~. 

~~DEVELOPMENT 
./ 

.. TOTAL DEPTH:ft'om TOC {ft.): StART: / I FlN~H: / 
DEPTH TO Vf.ATER ftomTOC (ft.): 3g...3~ VOLUME PURGED (gal): / / 
LENGTH ~F WAfER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (g,af): START: OQS5. I FINISH: ,. 

3' VOLUMES OF WATER (gal): . VOLUME PURGEr:; (gal): 

. ,ANALYSIS:. VfJt.. Trx- .N.+rdr.. 'lnh 11J ~n tf(£!;' 
./f1~G: E'J ht.J.~~) ,t/F A i.1..A_ t~ ;' t 

, 
,.f)C 

MNA FIELD RESULTS .~, .. . 

FERROUS IRON mgIL ~LORIDE 

SULFIDE' mg/L ALKALINiTY mglL 

mglL 

Data o Bailor OJ· Pump 

Purge water placed in drum#~ ___ _ PageJ...of_ 



WELL ,DEVELOPMENT 

MNA FIELD 'RESULTS 
IFERROUS IRON . l~d-.1 mgll CHlORIDE f5 mgll . PHOSPHORUS ':§... mg/L 

SULFIDE ·,O.Ob..1 mgIL .AL.KAUNITY , ,).2/) mglL AMMONIA-NITROGEN .0.52. mgfL 
SULFATE 

" 
mgfl CO2 ,~O mgll mglL 

s AMPLE DATA [] Bailer 1iiPump Description: a. Al\MF4-
Date Time Bowes . , Filtered " 

SamplelD (mid/v) (hh:mm) (total to lab) (1l.45uml Remarks 

P 1 C.<:"MkJ ~~ f b ~1'9.lbq Dq 6'"0 

)Utglng/~ampling DevIce Decon Process: 

~OMMENTS: 

placed In drum# ______ _ Page 



/ 

WELL .DEvELOPMENT 

mgfL CHLORIDE 

SAMPLE DATA o Bailer1!f-Pump Description: Jl",~ •• s:., 
Date TIme· Bottles . . Filtered 

Sample 10 (m/dly) (hh:mm) (total to Iabt {O.4!'l If..,1 Remarks 

P~...5 61WO~ h4 ·m811Jf/ U:~~ t l {Q 

PurgingfSarnpling Device Decon Process: 

COMMENTS: 

water placed Indrum#. ____ _ Page......:of _ 



WEll 10: . 

REVIEWED BY: . 

OEPTH TO WATER from Toe (ft.): 

LENGTH· OF WATER ~OL (ft.):' . 

I VOLUME OF WATER (gal): . 

l VOLUMES OF WATER (gal): .. ' 

JMMENTS: 

ENSAFE 
WELL.DEVI:LOPMEN.T & GROUNDWATER SAMPLING FORM 

PERSONNEL; 

WELL DEVELOPMENT 
START: FINISH: 

VOLUME PURGED (gal): .' , 

. GROUNDWATER SAMPLING 

mglL CHLORIDE 

mglL AlKALI ~fT\' 

placed in drum#,-.-___ _ 

TASK: 

. mg/L 

<-' mglL 

mg/L 

Page_of _ 



.,. 

WEll DEVELOPMENT & GRQUNDWATERSAMPUNG . 

WELLDIA: 2 v WELL DEVl:lOPMf!NT 
. ,'tOTAL DEPTH frOm toe .(ft.): . START: / [Fj"lISHl / 

DEPTH TOVVATER fromTOC (flo); 3'£,37 VOLUME PURGED (g8l)=-1 I 
. LENGTH OF WATER COL. (ft.h GROONDWA n:R SAMPLING 

1 VOlUME OF WATER (gar): START: Ma IFINISHt 

. 3 VOLUMES OF WATER (gar): . VOLUME PURGED (gal): 
.. 

, . ANAlYSJS:·V CJc \'OC NJn.k lil6.( 1M Vf,f, )f.",),.,...-,. 

ft#.r;.L .M~l:.:/:, b~) \. • 
.. 

" 
MNA FIELD RESUI,. TS 

FERROUS IRON (J)&/ ~ cHLORIDE 
. -

ItJ .mgll 

SULFIDE· 0.('(;.5 mgIl AU<AQNITY :2i./o mglL 

SULFATE - :$ rnglL CO~ to/a mgIL 

AMMONIA·NITROGEN /.of/. mglL !'IiOSPHORUS .1 mg/L 

.. 

Sample Data o Bailer &lI Pump D,escription: 

.Remarks --

Purge water placed In drurnf#'-'.. ______ _ Page..Lofl. 



ENSAFE 
.~ (;> ~ • 

" WELLDEVELOPMENr & GkOUNDWATER SAMPLING FORM , , 

DATE: , .5"'~tJ1 JOB NUMSER: IPHAS~: fTASK: 
PROJECT; AI"" ',M .~, ~4" 17.£ EVENT: ~~t?f, 
WELL 10: P£St..IHI4Jr#S ~ t LOCATION: .I'L'Ble -.;f 

" 

, WEATHER CONDITIONS: ~.;~ WuJILI 
AMBIENT TEMP: '10 

REVIEWED BY: 
, 

PERSONNEl: Uri:: c.f~ "~ 
, , 

WELlDIA: . :J.'" rIMS"~ WELL DEVELOPMENT, 
TOTAL DEPTH froinTOC (ft.): START: I FINISH: i 

DEPTH TO WATER from TOC {ft.J: ,37. ,,~ VOLUME PURGED (gal): 
" 

LENGTH OF WATER COL (ft.):' , G,ROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: _,-</gJ2' ' , JANISH: , 
3 VOLUMES OF WATER (gal): VOLUME PURGEO (gal): ' 

, " 

ANAl..YSIS: I/()~." rOt.' v{:.A- ~.~j Mi'A~ MI,' 

, " , , , 

mg!l CHLORIDE mg/L Pi-I0S,PHORUS ' , mg/L 

mgll , KAUNITY mgIL AMMONIA-NITROGEN mg/L 

mg/l mglL 

Decon 

C,OMMENTS: 

water placed Indrum#, ____ _ Page--..:of_ 



--

ENSAFE ---, 

WELL _DEveLOPMENT & GROUNDWATER SAMPLING FORM " 

DATE: ,,::-"81" , JOB NUMBER: IpHASE~ ITASK~ 
PROJECT: AM'A A,/)- s""rl-/- EVENT: I1'Z4u J. DFJ'" _ 
WELllD: -

'j) 6.~<iflf t1J:1D 1& LOCATION: "lAd~ -A-
WEATHER CONDITIONS: .<;. 

rllJ WI.IfJ"! 
AMBIENT TEMP: 70 11 

REVIEWED BY: I ( PERSONNEL; (UN (-;J.A' 

WELL Of A: c2" k..c",S,1- WELL DEVELOPMENT_ 
TOTAL DEPTH from TOC (ft): STARr: 'I fINISH: ; 

DEPTH TO WATER from TOC (ft.): , 3 ,'$ • '·LS- VOLUME PURGED (eat): 

LENGTH· OF WATER COL (ft):'_ . GROUNDWATER SAMPLING . ". . ,-

-1 VOLUME OF WATER (gal): START: '/3"0 -s-- I ANISH: , 
3 VOLUMES,OF 1I\(ATER(gal): VOLUME PURGEP (gal): " 

ANAl-YSIS: ~ r -rL:>~ 1/':111- i:r: r;,~. MrAA~ ~i~~ 
, . / I" 

mg/l CHLORIDE 

mg/L AlKAUlillTY 

SAMPI,.E DATA 

Purging/Sampling Device Decon Process: < 
, , ' 

COMMENTS: 

water placed indrum# ____ _ Page ..1,..Df -' 





WelL ,DEVELOPMENT 

mgfL CHLORIDE mulL 

mg7L ALKALINITY mgfL 

moIL 

SAMPLE DATA ' 

Remarks 

PurglngfSampling DeVice Decon Process: 

COMMENTS: 

water placed .In drum#\....-___ _ Page_of_ 



WELL ,DEVELOPMENT 

MNA FIELDRESUL TS 
'FERROUS IRON. ; 0.05 mgIL CHLORIDE 10 mg/l PHOSPHORUS 6 . mglL 

SULFIDE 0·007 mg/L ALKALINITY iatJ mglL AMMONIA-NtTROGEN 0.6S" mg/L 

SULFATE 7 mgIL cO2 ISO mg/l moiL 

SAMPI,.EDATA [J BaDen "liP,ump DescrlpUon: Ai1n ... c-_ .. 
Date Time BoHtd . , Filtered 

Sampl~ .0 (mid/vi (hh:mml (tota' to lab) m.4!iuml Remarks 

_Dll"1&O I u~J e, It {,';l,/"~· llf:u, . 
'. 

Purging/Sampling Device Decon Process: 

-
COMMENTS: 

water placed in drumfl'--___ _ Page_of_ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

WELlDIA: 2.+1 " - WELL DEVELOPMENT 
," 

TOTAL DEPTH frO~ TOf;(ft): 
. .. 

START: I FINISH: ... '~':.' ...... : 

-,' . .. ". : 

DEPTH TO WATER ftQln. T9C (ft):; tJ )'.. ~1": VOLUME PURGED (gal): 

,LENGTH OF, WATER COU·tf';l.):·,·...; '. .- GROUNDWATER SAMPLING .. 
" 

1 VOLUME OF WATER (gaJ)!, .~. ;: ~ ,.' \: '. START: ISba I FINISH: .. //pAD 
3 VOLUMES OFWATER (gal): , '. VOLUME PURGED (gal): J.;t.S-~ 

" ,-
ANALYSIS:, IJO~ 

( .... 

MNA FIELD RESULTS 

FERROUS IRON mglL !CHLORIDE mg/L 

SULFIDE mglL ALKALINITY mgfL 

SULFATE mgfL CO2 mg/L 

AMMONIA-NITROGEN ,~ mgfL PHOSPHORUS mgIL 

IN..srru TESllNG 

~Dlmnll"- Data Description: 

Purge water placed In drumfl yr:eS pagelof....,.1 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM .,. 
PHASE: TASK: 

REVIEWED BY: PERSONNEL: 

WELLDIA: ,2" WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): ~5_5B VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER ega!): START: 11 Jf)lb I FlNISHy.:l. CJ t/ 
3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal); S:S-

~ 

ANALYSIS:. /Joe TO <!.. "'7DrAl.. ~ /\1,_. 
11/ .... ,. ..... __ ... nu'S ./.J... VPA -

MNA FIELD RESULTS 
FERROUS IRON i.5te. . mg/L CHLORIDE ~o mg/L 

SULFIDE 0.0-2.3 mgll !ALKALINITY h:zo mgIL. 

SULFATE LIft> (I) mg/L CO2 lOti mg/L 

AMMONIA-NITROGEN /.3 mglL PHOSPHORUS '3 mgll 

Sample Data o BaRer r;;(pump ~escrIption: 

Remarks 

Purge water placed In dn.un#--.,~~~~,.,I-__ Page L ofL 



WELL.DEVELOPMENT GR'OUI~mNA:irER SAMPLING FQRM 

MNA FlELD 'RESULTS 
FERROUS IRON mgIL CHLORIDE mgfl PHOS.PHORUS . mg/L 

SULFIDE mglL ALKAliNITY mgfl AMMONIA·NITROGEN mglL 

SULFATE mgfL CO2 mg/l mg/L 

SAMPf.,E DATA [J Baller ~UIriP Description: AIA-. ... 
Date Time Sottles . Filtered 

SamplelD (mldly) (hh:mm) (total to lab) (0.45 urn} Remarks 

~AUrJ?, . ftlt3 JiY1 . /511 

Purging/Sampling Device Decon Process: 

COMMENTS~ 

water placed in drumill ______ _ Page~of_ 



WEll.DEVELOPMENT 

MNA FrELD 'RESUl TS 
FERROUS IRON 9J mgIL CHLORIDE 1.0 V1g/L PHOSPHORUS ~ mg/L 

SULFIDE O.O;i.J.. mglL ALKAUNITY /'fiJ mglL AMMONIA·NITROGEN O. S.:l m$JII-

SU!.PATE 6:, mglL COt ;00 . mg/L mg/L 

SAMPI,.E DATA [) Bailer IiI,Pump Description: (}./iiI) 
Date Time BoHles . . FIIl!tr~d 

Sample ID (mid/vi (hh:mm) . (total to lab; {O.4Sum\ Remarks 

fi(}7~05J-F'1 b . nit.1/0'f· 1])5'5' 

Purging/SampJing Device Decon Process: 

COMMENTS: 

water placed in drum#'--__ ---'-_ Page_of_ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . / 

DATE: JOB NUMBER: PHASE: TASK: 

PROJECT: EVENT: 

WELLlD: LOCATION: 

AMBIENT TEMP: 

REVIEWED BY: PERSONNEL: 

WELlDlA: ;) ,f WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft): START: I FINISH: 

DEPTH TO WATER from TOC (ft): ::lIt tf I) VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATE~ (gaO: START: 13.3:)" I FINISH: 132,S-
3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): q c·l) aa./J 

ANALYSIS: ,JfV1" (/ 

MNA FIELD RESULTS 

FERROUS IRON mg/l CHLORIDE mglL 

SULFIDE mgIL ALKAUNITY mg/l 

SULFATE mglL CO2 mglL 

AMMONIA·NITROGEN mg/l PHOSPHORUS mg/l 
,. . 

Purge water placed In drum# ~ e 12 , PageLofl 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

MNA FIELD RESULTS 

o Baller Pump 

Date Time Bottles Filtered 

Purge water placed In drum# ____ _ Page_of_ 



WEU !lEVELOPMENT & GROUNDWATER SAMPUNG FORM 

WELL OIA: .-....... 

TOTAL OEPni from TOC (ft.): START: FINISH: 

. OEPni TO WATER from TOC (rt): 1. -ry , VOLUME PURG.ED ( 

LENGni OF WATER COL. (ft.): GROUNDWATER SAMPLING 
FINISH: 

3 VOLUMES OF WATER (gal): . 

MNA FIELD RESULTS 
FERROUS IRON mgll CHLORIDE mgt 

SULFlPE mgIL ALKALINITY mglL 

SULFATE mgIL CO2 mglL 

MONIA-NITROGEN mgIL PHOSPHORUS. mg/L 

Remarks 

~urge water placed In dtumt ____ _ PageJ.ofl. 



WELL.DEVELOPMENT 

MNA FIELD 'RESUL TS 
FERROUS IRON mgfL CHLORIDE mglL PHOS,PHORUS . mglL 

SULFIDE mgIL ALKAUNITY mglL AMUONIA-NITROGEN mglL 

SULFATE mgll CO2 mgll mglL 

SAMPI,.E DATA o Baller ~ump Description: " Date TIme Bottles . . Filtered 
SamplelD (mldIYI (hh:mm) (total to lab i 10.45 urnl Remarks 

O~UFJf# ,It J!(J'i II)'t{q 
I 

Purglng/Sampnng Device Decon Process: 

COMMENTS: . ;5~{( -Ld' {;ow 

water placed In drum# ____ _ Pags_of_ 



MNA FIELD -RESULTS 
FERROUS IRON -0. h" mgIL CHLORIDE I<!J mgll PHOSPHORUS ~ inglL 

SULFlDE)Si- ,"gil ALKALINITY :2..i((J mgll ~MONlA.NlTROGEN 0. 7 Jl mg/L 

SUlFATE I a.. mgll CO2 mgll mgfL 

Decon 

t:OMMENTS: 

water placed in drum# JA..,I(, Page_ 



MNA FI-=f-D'RESULTS 
FERROUS rRON 0.0 mgll PHOSPHORUS , mg/L 

SULFIDE mg/L. AMMONIA-NITROGEN mg/L 

SUlFATE mgll mgfL 

SAMP\,.EDATA 

;OMMENTS~ 

placed in drumfl mAli::. Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: JJl WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: JFINISH: 

DEPTH TO WATER from TOC (ft.): q(.;,." 4cf VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME Of WATER (gal): START: 11/3!> I FINISH: ISi~ -
3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: w,c..... 

MNA FIELD RESULTS 

FERROUS IRON ·mglL CHLORJDE mgl 

SULFI[)E mgIl ALKALINITY mglL 

SULFATE mglL CO2 ~ 
AMMONIA.NITROGEN mgIL PHOSPHORUS mgIJ.. 

~"'n .. nIA Data Description: 

Date TIme Filtered 

Purge water placed in drum# yt!1::> 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELL DIA: 2."· WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft): START: I FINISH: 

DEPTH TO WATER from TOC (ft): 3l.L{~/. VOLUME PURGED (g8l): 

LENGTH OF WATER COL (ft): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): ST~RT: <::$lLf~ I FINISH: /r14/1 
3 VOLUMES OF WATER (gal): . VOlUf,1£ PURGED (gal): 

ANALYSIS:J1dc: fl) C! T.at3U.. ~ M1'ZiIHY ~, ......... 
'). .J: 1/1.... . P;'FA' 

, 

MNA FIELD RESULTS 
FERROUS IRON mg/L CHLORIDE mgll 

SULFIDE mgll ALKALINITY mg/l 

SULFATE mg/L CO2 mg/L . 

AMMONIA-NITROGEN mg/L PHOSPHORUS mgll 

o Baller ripump Description: 

Purge water placed In drurnl#:.--___ _ Page_of_ 



WELL PEVELOPMENT & GROUNDWATER SAMPLING FOR~ 

WELLDIA: WELL DEVELOPMENT 
TOTAL DEPTH from Toe (ft): START: --; I FINISH: 

DEPTH TO WATER from Toe (ft.): ~:1n ' VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft): GROUNDWATER SAMPLING 
1 VOLUME OF WATER hial): START: t\'2.-:J J FINISH: lZ ~D 
3 VOLUMES OF WATER Cgal): VOLUME PURGED (gal); 

ANALYSIS:. J/oC!. "1J'jtf z:-~ k.. M7'.L~1'E. .....::"'4. 
i/FA .. 

MNA FIELD RESULTS 
FERROUS IRON 1,63 mg/L CHLORIDE ;20 mglL 

SULFIDE O .. ()17 mg/L ALKALINITY Z)(J mgIL 

SULFATE • 6 mglL cO2 -;"1:; mgIL 

AMMONIA·NITROGEN (J~ mg/J.. PHOSPHORUS ~~6_7 mg/l 

Data o Baller [j>4fump. 

Date Bottles Fltered' 

Purge water placed In drurn#:.....-___ _ Page_of_ 



1', 

WELL Df:VEtoPMENT & GROUNDWATER SAMPLING FORM 
, , , / 

WELL DIA: ' .111 VVELLDEVELOPMENT 
TOTAL DEPTIi from Toe (ft.): START: , 1 FINISH: 

DEPTH TO WA tE,R from TOC (ft.): 3,,_ (4 VOlUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER hIal): 

3 VOLUMES OF WATER (gal): ,~ I'VOLUME PURGED (gal): ",~r s-~I 

MNA FIELD RESULTS 
FERROUS IRON fJ.Q~ mglL CHLORIDE J.() m~ 

SULFIDE O.aotJ mg/L ALKALINITY m, mglL 

SULFATE ~-e;, mg/L CO2 I~S mglL 

AMMONIA-NITROGEN 0.1'; mglL PHOSPHORUS .2. mg/L 

" 

Data o Ballin~mp Description: 

Date rune Bottles Filtered 
JD Remarks --

Purge water placed in drum# yt?7 pagei.ofL 



r 

WELL PEVELOPMENT & GROUNDWATER SAMPLING 

WELlDIA: pH WELL DEVELOPMENT 

TOTAL DEPTH from Toe (ft.): START: I FINISH: 

D~PTH TO WATER from TOC (ft.): ~.I. 0 , . VOLUME PURGED (gal): 

lENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gaO: START: llJIO I FINISH: 

3 VOLUMES Of WATER (gal): . VOLUME PURGED (gal): f.J~o~ 
ANAlYSIS:. i/Oc." 0 

MNA FIELD REsuLTS 

FERROUS IRON moll CHLORIDE mg/l 

SULFIDE mgll AlKALINITY mgll 

SULFATE 
. 

mgll CO2 mg/l 

AMMONIA-NITROGEN moll PHOSPHORUS mg/L 
.. 

Sample Data o Bailer Pump D,esqiption: 

Remarks 

Purge water placed In drum# ~ £,':> Page-C:-0fl-



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: . d" WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WA'rER from TOC (ft.): At12r VOLUME. PURGED (gal): 

LENGTH OF WATER CQL. (ft): GROUNDWATERSAMPUNG 

1 VOLUME OF WATER (gal): START: fA)./J I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: .,//J t! ~e 1ik H JI, nu-re M,ulI.:1/f!!rI" 
~,s.s It.. ' . 

, , , 

MNA FJELD RESULTS 

~"'mnll .. Data o Baller I£Pump Descrlptiom 

Date Time Bottles Filtered 
Remarks 

Purge water placed In drum#----+Ve""~..,.. __ _ 
,'/ 

Pag'~bL 



, ·ENS.nFE 
... ....---

WJ:LL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: /1-1'7-09 JOB NUMBER: /PHASE: ITASK: 

PROJE.CT: . ..vSR /h,' cIsotA-t. EVENT: t.j~ ~~atter ,:; £JeJ 9 
WELllD: {)'7-~_LF LOCATION: . ,4((XA 

~. 
WEATHER CONDITIONS: I3l::tS Clavc/y AMBIENT TE,.,.P: tiP 
REVIEWED BY: PERSONNEl: 32 JIh 
WELLDJA: ~'\ WEU DEVELOPMENT 
TOTAL DEPTH from TOe eft): START: / I FINISH: / 
DEPTH TO WATER from Toe (fl): 30.("(,, VOLUME PURGED (gal): / / 

. LENGTH· OF. WATER COL eft): GROUNDWATERSAMPUNG 
1 VOLUME OF. WATE~ (gal): START: /45"3 I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:Va:. 10c... T~\ ~ .. I ..v.~ "",.£f... VF~ 

MNA FIELD RESULTS f-A(~er-. «B.f-- t/l~ 0 
FERROUS IRON 0.'6' mglL CHLORIDE· tid '" . mg/l PHOSPHORUS i:Z mgIL 

SULFIDE O,~O mgfL ALKALINITY :2SI./t} mg/l:. AMMONIA-NITROGEN tJvu' nil «t; 8 mg/L 

SULFATE ~ mg/l CO2 J,o . mgfL '.1 rrigiL 

COMMENTS: 15"", I ~ IV",", pv .... p dow". 

water placed in Page_ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WEATHER eON 

BY: 

WELLDIA: ~."e ."jJlII/!' WELL DEVELOPMENT 
TOTAL DEPTH from Toe (ft.): START: I FINISH: 

DEPTH TO WATER from Toe (ft.): 31 . JJ.f VOLUME PURGED (gal): 

LENGTH OF WATER eOL (ft.): GROUNDWATER SAMPUNG 
1 VOLUME OF WATER (gal): START: /31S' I FINISH: 1~4f<' 
3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:. IItle. 

MNA FIELD RESULTS 
FERROUS IRON mglL CHLORIDE mglL 

SULFIDE mg/L ALKALINITY mglL 

SULFATE mglL CO2 mglL 

AMMONIA·NITROGEN mg4. PHOSPHORUS mglL 

~~\) 
Sample Data o Bailer ~ump D,escrfptlon: 

Date 
Remarks 

Purge water placed In drurn# J.(e4 
. ~. 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: WELL DEVELOPMENT 

TOTAL DEPTH from Toe (ft.): START: .... I FINISH: 

DEPTH TO WATER from Toe (ft.): 3l. .. iD' VOLUME PURGED (gal): 

LEN.GTH OF WATER COL (ft.): GROUNDWATERSAMPUNG 

1 VOLUME OF WATER (gal): START:·q% I FINISH: t \Ci5" 
3 VOLUMES.OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: \')DC.~ . 

MNA .FIELD RESULTS 

FERli.0US IRON mgfL CHLORIDE 

----------
mg/L 

SULFIDE -------., mg/L ALKA~ mgiL 

SULFATE -- . 2 mglL -AMMONIA-NITROGEN ----- mg!L PHOSPHOR~ mglL 

I~-S/'tu TESTING 

Sample Data o Saner Pump ~escription: ~E 

Remarks 

tS \\ 

Purge water placed In drum#-'--___ _ Page_of_ 



, ' 

.,: ...•.. '." 

WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WElLDIA: 

'"" 
WELL DEVELOPMENT 

TOTAL DEPTH from TOe (ft): START: I FINISH: 

DEPTH TO WATER from TOG (ft): .~G.. 79 VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft): GROUNDWATERSAMPUNG 

1 VOLUME OF WATER (gal): START: l:flr- I FINISH: I tf ~ r 
3 VOLUMES OF WATER (gal): VOLUME !1URGED (gaJ): ~.~~ 

. 
ANALYSIS:. vat' n(! 7n-~ Ie . ..1;/;.-. . " 
hlft!/.LJ~""·./ Dc L{ /,.£ " ./'" A ..".;.,L , ...c;... 

MNA FIELD RESULTS 

FERROUS IRON )q' mg/L CHLORIDE 10 mgll 

SULFIDE 0.. Old mg/L Al~LINITY I~ mgfL 

SULFATE :;l mg/L CO2 . /,;z5 mgfL 

AMMONIA-NITROGEN 11.'31 mglL PHOSPHORUS :l mgfL 

'. 

Description: 

~:an.,nIA Data 0 Baller 0 Pump Description: 

Purge water placed in drurn# 'f£ ') Page ...bfl 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM , . 
JOB I'IUI~1CCI~; 

.,$ 

WELLDIA: dill WELL DEVELOPMENT 

TOTAL DEPTH from roc (ft.): START: I FINISH: 

D~TH TO WATER from TOe (ft.): 31.fI(, VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: {/~ 10 I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: ,J~ C-

MNA FIELD RESULTS 

FERROUS IRON mg/L ~HLORJDE mg/L. 

SULFIDE m ALKALINITY 

SULFATE mglL CO2 mglL 

AIIiIMONIA-NITROGEN mgIL PHOSPHORUS mglL 

S:in1nlA Data o Bail. Description: 

Purge water placed in drumJ:...--. ___ _ Pags_of_ 



WELL.DEVELOPMENT 

MNA FIELD 'RE5UL T5 
FERROUS IRON /J.(J3 mglL CHLORIDE 15 mgfL PHOS.PHORUS N . mg/L 

SULFIDE (9 mgll ALKAUNITY 
3~'" 

mgIL AMMONlA·NITROGEN .o.?/ mglL 

SULFATE jq (II) mglL CO2 ./M· mglL mg/':-

SAMPLEPATA D.Bailer ~ump Descriptlon:~b 
Date Time BoWes . Filtered 

SampleJO (mldJv) lhh:mml' (total to lab) fD ....... llm\ . Remarks 

i?O'lG 5\ L f,f() II-_L 7 .. 0 _~_ 1/:J2 fCJ 

Purging/Sampling Device Decon Process: . 

COMMENTS: 

--------~----~~~--------------------------~------------------~-i water placed in Page . of I 



WELL DEVELOPMENT 

START: 

MNA FIELD RESULTS 
FERRQUSIRPN O~'$5 mg/L CHLORIDE ~J' mg/L PHOSPHORUS :<, mg/L 

SULFIDE 0,00:1 . mgfl ALKALINITY 546 mg/L AMMONIA·NITROGEN J2t'~ mg/L 

SUlFATE 10 '(5\ mg/L CO2 lie} mg/L mglL 

Remarks 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water,placed In drum# IA";< Page of!... 



WELL !lEVELOPMENT & GROUNDWATER SAMPLING FORI'v!. 

JOB NUMBER: PHASE: TASK: 

LOCAnON: M<!-A-

AMBIENT TEMP: &ds 
REVIEWED BY: PERSONNEL: if? ~t',t 

WELLDIA: J-" WELL DEVELOPMENT 

TOTAL DEPn-I frbm TOC (ft.): START: I FINISH: 

DEPTH TO WA'TER from TOC (ft.): .~c;}< ~ VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATeR SAMPLING 

1 VOLUME OF WATER (ga!): START: d2-O,o lFINIS~ 
3 VOLUMES OF WATER (gal): . VOLUME fSURGED (gar): (~ . .'7( 

ANALYSIS:. UJ(!.. 

MNA FIELD RESULTS 

FERROUS IRON mg/L CHLORIDE mgJL 

SULFIDE mg/L ALKALINITY mg/L 

SULFATE mglL CO2 mglL 

AMMONIA-NITROGEN Il'!SIIL PHOSPHORUS mg/L 

Data o BaUer ;t:Pump Description: 

Date Trme Bottles Filtered 

-

Purge water placed in drum#c ____ _ Page_of_ 



WELL.DEVeLOPMENT 

MNA FIELD 'RESULTS 
FERROUS IRON mglL CHLORIDE {I1g/l PHOS.PHORUS , mglL 

SUlFIDE mg/l ALKAliNITY mglL AMMONIA-NITROGEN mglL 

SutFATE mg/l CO2 mgll mglL 

SAMPLE DATA o BaUer lit7Pump Description: ~"., "'--

Date Time Bottles ' filtered 
SampieiD (mTdlv) (hh:mml (total to l&hi (n."--J;;,,m\ Remarks 

OeibU~I:) 1.'/J310'1 IJ.3D 

Purging/Sampling Device Decon Process: 

;::OMMENTS: 

water pla~ in drum#, ___ -_ Page_of_ 



WELL DeVELOPMENT 

MNA FIELD 'RESULTS 
iFERROUS fRON mglL CHLORIDE '~g/L PHOS,PHORUS . mg/L 

SULFIDE mglL AlKAliNITY mglL AMMONIA-NITROGEN mg/L 
" 

SULFATE .. mg/L CO2 mglL mg/L 

SAMPI,.EDATA o Bailer )jjPump Description: 
Date Time Bottles ' . Filtered 

S8I1!ple 10 Cm/dM (hh:mm) (total to Jab) (0.4 . .'; urnl Remarks 

00 1fd. 6{" 1-Y"'" tr{,3/M, If~.2 

'-

Purgingl~ampllng Device Decon Process: 

COMMENTS: 

Page....,:of _ 



WELL ,DEVELOPMENT 

MNA FIELD 'RESULTS 
FERROUS IRON mgll., CHLORIDE mUll PH08.PHORUS "mglL 

SULFIDE mgfl ALKALINITY mg/l AMMONIA·NITROGEN mg/L 

SULFATE mg/L CO2 mgll- mglL 

SAMPLE DATA 

Remarks 

Purging/Sampling Device Decon Process: 
, , -

COMMENTS: ,~ 

water placed in drum#. ____ _ Page_of_ 



WELL.DEVELOPMENT 

MNA FIELD 'RESUL TS 
FERROUS. IRON mgtL CHLORIDE mg/L PHOSPHORUS .mgIL 

SULFIDE mg/L AlKALINITY mg/L AMMONIA-NITROGEN mg/L 

SULFATE mglL CO2 '. 
mglL mglL 

SAMPLE DATA 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water placed in drum#:......-___ _ Page......; of_ 



WELL.DEVELOPMENT 

MNA FIELD RESULTS 
FERROUS· IRON I mg/L CHLORIDE I 1J191L PHOSPHORUS I mgIL 

SULFIDE 1 mg/L ALKALINITY / mg/L AMMONIA-NITROGEN I . mg/L 

SUlFATE I mg/L CO2 I mg/L { mg/L 

COMMENTS: 

water placed in drum# "-re.v 'b. Page 



/ 

/ 
" 

I 

I!NSAFE .-
'. WELL.DEvELOPMENT & GROUNDWATER SAMPLING FORM 

j 

DATE: Ji-lL,-OC) . JOB NUMSER: IPHA1JE;: I TASK: 
PROJf;CT: N:SA .tb:d_ Y\: A-L. EVENT; 'If!:!- ~ ucot+tv 2nD q 
WEJ-L II~: . 0'1 - 4S -L £ LOCATION: 

.. 

. WEATHI';R CONDITIONS: AMBIENT TEMP: 

REVIEWED BY: PERSONNEL; .B().~~ 
WELLDIA:'" d'" WEll DEVELOPMENT 

~ 

TOTAL DEPTH trOll) TOC (tt): .' 
START: 1 I FINISH: '/ 

DEPTH TO WATER from TOC (ft): 311Lf'J . VOLUME PURGED (gal): I . / 
LENGTIi,OF WATER COL (ft):' . GROUNDWATER SAMPLING ., 

. 1 VOLUME OF WATE~ (gal): , START: 12"9 I S-tJ8 I FINISH: 

3 VOLUMES ~F WATER (gal): VOLUME PURGED (gaf): 

ANAI,..YSJS~ Vee 0..,1 ... , I 

r 

MNA FIELD 'RESULTS 
[FERROUS IRON / mgIL CHLORIDE I' mgiL PHOSPHORUS I ' mglL 

SULFIDE / mg/l ALKAUNITY 1 mgIL AMMONIA-NITROGEN / mgIL 

SUlFATE I mgll CO2 ./ mgIL / mglL 

PurglnglSampling Device Decon Process: .. 
COMMENTS: 

water placed in drum#'--___ _ Page 



ENS.IIFE -WELL .DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: ,J.4/"9 . JOB NUMSER: IPHASE: ITASK: 
PROJECT:" ~f.J. EVENT: All ZCCI'i 

WELL 10: 6n'l _ )11l'-lF LOCATION: A6CA.. 
WEATHER CONDITIONS: '5urJ;.!Y AMSIENT TEMP: ,,~ 

REVIEWED BY: PERSONNEL; B.s. Il.#l.. c..t::. 

WELL DrA: ~I( WELL DEVELOPMENT 
TOTAl DEPTH Iron; TOC (ft): STAAT: I FINISH: 

DEPTH TO WATER from TOC (ft.): .~.oi1 VOLUME PURGED (gat): , 

LENG1HOFWATERCOL (ft.): GROUNDWATER SAMPLING .. < •••• 

1 VOLUME OF WArer:t (gal): . START: 
- .. <. ,,~ • ·r"-" I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): '. 

ANAL YSfS: 'IJr'Y;.. r 

MNA FIELD RESULTS 
FERROUS IRON mg/L CHLORIDE "gIL PHOS.PHORUS . mgll 

SULFlbE mglL ALKALINITY mglL AMMONIA-NITROGEN mgll 

SULFATE mg/l. CO2 mglL mglL 

SAMPLE DATA Cl Sailerjd'!ump Description: /"'EvtFlM"1r. 
Date Time SoWes FlIterea 

Sample 10 ImldM lhh;mm) (total to lab) {O.45 wn\ Remarks 

. N:T1& i.J<t.1 t: .!J< . IIJ.,.,/..q· IliID .~ ,( 
--.- /7 

Purging/Sampling Device Decon Process: , 

COMMENTS: 

water placed in drum# .. ____ _ Page_of_ 



I 
ENSAFE . , ,-

WELL ,DEVELOPMENT & GROUNDWATER 8AMPLIN'G FC;>RM 

DATE: \ \hu I~ JOB NUMBER: 'IPHASE: ITASK: 

~ROJEC:r:~~A ~~ ~ EVENT: ~ All "'-.-;' "V· ~'7 

WEU 10: t:lC'b1 ~t..R L r LOCATION: t.Y-.L,\. l __ t ;' ~ ...... , ...... ~' 

WEATHE~ (JONDITIO.NS: <'::A.:x.x~ ,\.u ~J. .1 AMB'E~ TEMP: CSt::> \ -:) -
REVIEWEO BY: PERSONNEL; BB~rn ' . 

'WELLDlA: '.p. n . WELL DEVELOPMENT, 
TOTAl DEPTH fro", Toe (ft.): 

" 
STARr: I FINISH: , 

DEPTH TO WATER from Toe (ft.): .3 ,. 7l.. VOLUME PURGED (gal): . 
lENGTH OF WATER COL. (fl):', . GROUNDWATER SAMPLING 

" " 

1 VOLUME OF WATER (gal): . START: /'f3tj . I FINISH: 

3 VOLUMf:S ~F WATER (gal): VOLUME PURGED (gal): 
, , 

ANAlYSIS: Vot.,iJtt 'T.&€ rLai tte:E. 
• 

MNA FIELD 'RESUL T8 
IFE~OUS IRON o. '7)..3 , mgtL CHLORIDE In ntgIL PHOSPHORUS 'ct ' mglL 

SULFIDE O.f'l(at. mgtl AI,.KALlNIJY triO mSj/L ,AMMONIA-NITROGEN ()6:J. mglL 

SULFATE S mglL CO2 f:2.O ' mg/l mg/L 

Remarks 

Purging/Sampling Device Decon Process: 

COMMENTS: 

water placed indrum#._, ___ _ Page.....,: of_ 



• ENSnFE .-
WELL .DEVELOPMENT & GROUNDWATER SAIIIIPLING FORM 

DATE: ItJlllfYf JOB NUMBER: ,,(PHASE: ITASK: 

PROJECT: AI c;4 /Jlp -.tt-Ju (- EVENT: tt-6l-t/L ~? 
WELL 10: 12'7--5Z-LF- LOCATlO'N: 

WEATHER CONDITIONS/Lr./ /ht!5/ "",BIENT TEMP: ~60 
REVIEWED BY: 

~ 

PERSONNELY5N& r ~ r /?k~ '-7~ • '1:>' __ , • 

WELLD/A: /)// WELL DEVELOPMEN.T 
TOTAL DEPTH fr~ TOC (ft.): 33 *' ,7JZ.,- START: I I FINISH: ! 
DEPTH TO WATER from T~C (ft): VOLUME PURGED (gat):' { . / . 
LENGTH· OF WATER COL. (ft.): . GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: I:lOS- . I FINISH: 

3 VOLUMES OF "VATER (gal): VOWME PURGED (gal): . 

ANAl..YSIS: r 

MNA FIELD RESULTS 
FERROUS IRON / mg/L CHLORIDE I mglL PHOSPHORUS / . mgIL 

SULFIDE / mg/l ALKALINITY / mglL AMMONfA..NITROGEN .f mg/L 

SULFATE / mg/L CO2 I moIL / mg1I.. 

Remarks 

COMMENTS: 

water placed in Page....lof,L . 



• ENSAFE .-
WELL ,DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: /1-11'-iJ .~ JOB NUMBER: IPHASE: ITASK; 
PROJECT: A.lS,q /h.'d.cn.·.JL EVENT: '1& IJ.UA .J...r ~()()9 
WELLID:' ()~ ~S3~ LF LOCATION: 

WEATHER CONDITIONS: ~"'J CnlJ'! AMBIENT TEMP: <020 

REVIEWED E!Y: ' . PERSONNEL; ".B. 7>,., ~r.k, A; ::r~(~ /,. 5 

WELL DIA: CJ( II WEU DEVELOPMENT 
TOTAL DEPTH from Toe (ft): START: / I FINISH: / 
DEPTH TO WATER from Toe (ft.): 3c,.~1 VOLUME PURGED (gal): L l 
LENGTH· OF WATER COL (ft): ' GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: 1J.llo I FINIS,..: 

.3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANAl.. YSfS': Va J)..(\J 
f 

MNA FIELD RESULTS I 

FERROUSfRON / moll CHLORIDE /. mg/L PHOS,PHORUS . I . mg/L 

SULFIDE / mgIL AlKAUNiTY / mgIL AMMONIA·NITROGEN ./ mgJl., 

SUlFATE / mtllL CO2 l mgIL / mg/L 

COMMENTS: 

water placed in drum#.'------"'~.:;..Jn.=WC""'(:"__ Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . / 

MNA FIELD RESULTS 

FERROUS IRON \ mg/L CHLORIDE mgIL 

S!.ILFIDE m ALKALINITY mgIL 

SULFATE mglL 

AMMONIA-NITROGEN mgIL PHOSPHORUS mQIL 

o Baller ciPump Description: 

Date TIme Bottles Filtered 

Purge water plfd in drum# ~ Page L of..1... 



I ENSAFE ' , .-
" , WELL ,DEVELOPMENT &' GROUNDWATER SAMPLING FORM 

DATE: t(IIIIO~L 
~ 

JOB NUMBER: JpHA'SE: ITASK: 
PROJECT: Nbl4 Ja;l ~tb.. EVENT: 'I~dc:or 
WELL 10: t:J 'J - 55:-:-J,.,F . LOCATION: 

WEATHER CONDITIONS: ("J.Q..2,..t/ ~L AMBIENT TEMP: _5b'" 
REVIEWED BY: PERSONNEL: R./V t4v ~ It-ey- .' ~/;'-r~! 

' . 

WELLDIA: . A"'~ WELL DEVELOPMENT 
TOTAL DEPTH froQ) Toe (ft.): 5~,7'1 START: JANISH: 

DEPTH TO WATER from TOe (ft.): VOLUME PURGEQ (gal): , 

LENGTH· OF WATER COL (ft.): . " GROUNDWATER SAMPLING 
1 VOLUME OF. WATER (oal): START: JFINISH: 

3 VOLUMES OF Vl(ATER (gal): VOLVME PURGED (gal,: 

ANALYSIS~ ',/O<:'t' / 

.. ' 

MNA FI~LD RESULTS 
FERROUS IRON mglL CHLORIDE mgIL. PHOSPHORUS mg/L 

SULFIDE mgIL ALKALINITY mglL AMMONIA-NITROGeN mg/L 

SULFATE mglL CO2 mgIL mgIL 

water placed indrum#, ____ _ Page_of_ 



ENSAFE 
WELL .DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: PHASE: TASK: 
pROJECT: 

WELL 10: ' 

AMBIENT TEMP: 

PERSONNEL; 

WELL DIA:' Ir WELL DEVELOPMENT 

TOTAL DePTR from TOC (ft):. START: FINISH: 

DEPTH TO WATER from TOC (ft): VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): ' G~OUNDWATE~ SAMPLING 

1 VOLUME OF WATEJ:l (gal): ., START: FINISH: 

3 VOLUMES OF ~ATER (gal): . VOLUME PURGED (gal): 

'ANAl. YSfS: 

MNA FIC3-0RESULTS 
FERROUS IRON mg/L CHLORIDE mg/l PHOS,PHORUS mg/l 

SULFIDE mg/l ALKALINITY mg/l AMMONIA-NITROGEN ,rhgll 

SULFATE mg/I:. CO2 mg/l mull 

water placed in Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: 'J "/./ WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: / I FINISH: / 
DEPTH TO WATER from TOC {ft.}: :J.l{. lI7 VOLUME PUR~Jb (gal): L 
LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: }2'2r I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS: ~.~."'t:.-h.Jf.p. lA-Ir.J~ JltrE.. J.I, .L, "". tiM , I 

MNA FIELD RESULTS 

lllit IRON /. L/:O mglL leLlI OAlnl= IS" mglL 

llitlll J:ml= O. 0:1.. ~ n'!g." IAI KAI JNITY 3.zC mglL 

ISULFATE mgIL ICO:. leo mglL 

IIn.UUCI'f mgll .• __ .- .us 10, /.,;; 7 mgIL 

.~TESTING 
Circle one: DEVELOPMENT <'AMPUNG> 0 Bailer [JI'Pump Description: nbc/oJ 1'; 

"i ., 

Wen Goes Dry While Purging 0 

Sanl1Dla Data D. Bailer rg/pump Description: 

Date Time ~iltered 

Purge water placed in druml#'--__ _ page-+of-\ 



EN.SAFE .-
'. WELL .DEVELOPMENT & GROUNDWATER SAMPLING FQRM 

DATE: If- ,.q-·o 9 JOB NUMBER: 'IPHA:S~: ITASK: 
PROJECT: N5A ~~dSru4-\. EVENT: L(t! ~.vW dO() CJ '. 

WELlID.:· lfl2 -Sg,- L F LOCATION~ AOell . , 
WEATHER CONDITioNS! AMBIENT TEMP: '-I9C. 
REVIEWED BY: PERSONNEL: ""];1> . -:$"D 

-
- -

WELL DIA:l{" WELL DEVELOPMENT . ,-

TOTAl DEPTH from Toe (tt): START: f I FINISH: L 
DEPTH TO WATER from TOe (ft): ~).qo VOLUME PURGED (gal): / 'f, 
LENGTH-OF WATER ~bL (ft.): , G~OUNDWATERSAMPUN~ . , . 

, 1 VOLUME OF WATER (gal): . START: 1'-11(,... I FINISH: , 
3 VOLUMES OF WATER (gal); , VOLUME PURGEp (gal}; 

ANAl-YSIS: Voc:,wc,'"11:*o.\ ~ AlAr-tit lh.l!.l!avFt+5 

FERROUS IRON mglL CHLORIDE 01g/l PHOS.PHORUS· . mg/L 

SULFIDE mg/l A,LKAUNITY m9JL AMMONIA-NlTROGEN mglL 

mglL mg/L 

o 

Decon Process: 

COMMENTS: 

w~ter placed In drum# f'A "..; \f Pageiof J.. -



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . ~ 

PHASE:' TASK: 

AMBIENT TEMP: 

PERSONNEL: C U. 

WELlDIA: ~.ff WELL DEVELOPMENT ~ 
TOTAL DEPTH from TOC (ft.): START: --- /. 

. 
DEPTIi TO WATER from TOC (ft.): ~5.,BS VOLUMEPl ,to' : 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gaQ: $T~RT: \~. 3 fJ JANISH: 

3 VOLUMES OF WATER (gal): VOLU~ PURGED (gal): ~~~ 
ANALYSIS: "0 c., T()C -r;.:,;.. M 7'br"".! /11 tCu s&!p . 

j)lSs. 1+ tlPA-
, 

UNA FIELD RESULTS 
FERROUS IRON .Il/ mg/l CHLORIDE mgIL 

SULFIDE {9.. mg/L ALKAUNITY mgIL 

SULFATE S mglL CO2 mg/l 

AMMONIA-NITROGEN PHOSPHORUS mglL 

o Bailer ~umD 

Purge water placed In dmm# Ye.j Page -I- of -I 



\. 
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SNSAFE • --WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: \ \-1~·1)9 JOB NUM8ER: .. /PHASE: JTASK: 

PROJE.CT: JJS Po. N\;dSou~ EVENT: Ll~ GlJt:..r-k>.... ~Q9 
. WELL 10: i)<"J -lc.Q·~Lt:: LOCATION: Pf:'cA .. 

WEATHER CONDITIONS: ~'V\"1 ) .. Cf:;;;{} \ . . AMBIENT TEMP: s"10 .. 

REVIEWED BY: I 
PERSONNE";: "].:lJ~\...-tV :5". ~lQI..+ 

.WEUDIA:" .4 i
\ WELL DEVELOPMENT 

TOTAL DEPTH frorit TC?C (ft.): START: / I FINISH: / 
DEPTH TO WATER from TOC (ft.): 0'(s-:..33 VOLUME PURGED (gal): I l 
LENGTH·OF WATER COL (ft): GROUNDWATER SAMPLING 
1 VOLUME OF. WATER (gal): START: /103 I ANlSH: 

3 VOLUIYJES OF WATER (gal): VOLUME PURGED (gaJ): 

ANALYSIS:: \10:-1'>. t'u . 

MNA FIeLD RESULTS 
FERROUS IRON L mQIl CHLORIDE 1 mg/L PHOSPHORQS 1 mglL 

Sl:'LFIDE I mglL ALKALINITY L mglL AMMONIA-NITROGEN .l mg/L· 

SULFATE / mgfL CO2 I .mg/L / nig/L 

o 

PurglngfSampllng DevIce Decon Process: 

COMMENTS: 

water placed in drum# T63AlK Page.Jof.l 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

BY: 

WELLDIA: 1/( WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOC (ft): ~5: fJD VOLUME PURGED (gal): 

LENGTH OF WAiER COL. (ft.): GROUNDWATER SAMPUNG ...-

1 VOLU~E OF WATER (gal): START: lo~ I FINISH: 1/ Lf~ 
3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): / f ~ "9C!t tJ 

ANALYSIS:. Voc. U 

MNA FIELD RESULTS 

~Anlnl ... Data (J Bailer 

Date TIme Bottles Filtered 

Purge water placed in drull1#. ____ _ Page_of_ 



WELL ,DEVELOPMENT 

Process: 

COMMENTS:, 

water placed In drumft'--__ ..:::C"'--_ Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

.. 
WELLDIA: :J," WELL DEVELOPMENT 

"-
TOTAL DEPTH from TOC (ft.): START: I FINI~I-' 
DEPTH TO WATER from. TOC (ft.): ~tD. U, VOL"·'" -;;- "tY"'1: 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (ga!): START: ~lf.1:O 1 FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANAL YSIS: II~ <!... 17:>c... 'f'AJC..h.. M~ 
iIA ,t!h; ~( ,. .0.$ OS .' tJ-. tlft'JJ 

MNA FIELD RESULTS 
FERROUS IRON .\N mgll CHLORIDE mgfL 

SULFIDE mg/L. ALKALINITY mglL 

SULFATE mglL 

AMMONIA-NITROGEN .<.~, mgll 

Data o Bailerhump Description: 

Date Time Botdes Filtered 
Remarks 

Purge water placed in drum#--'f~""""'--__ Page-/-.ofj: 



i . . ! 
WELL PEVELOPMENT & GROUNDWATER SAMPLING 

WELlDIA: 2-... " WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft): START: / I FINISH: /' P. 

DEPTH TO WATER from TOC (ft): 26f 1'3 VOLUME PUR~gal): / 
LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: 1101 I RNISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (ga/): 

ANALYSlS:V(1e, TtJC IA~ '7JI,jH dGEI4/~11't va 
I 

MNA FIELD RESULTS 

FERROUS IRON l:;tl/ mglL CHLORIDE /5 mglL 

SULFIDE 19.- mglL ALKALINITY aJio rngJL 

SUlFATE (, mgfL CO2 70 mglL 

AMMONIA·NITROGEN O,{g mgIL PHOSPHORUS '&. mglL 

IN-8I'Tu TESTING 

Data o Bailer B"Purnp Dascriot:lon: BJadtkr 

Purge water placed In di'U1Tl'#:...-___ _ page-J- of-l-



r 

WELL DEVELOPMENT & GRQUNDWA TER SAMPLING FORM 

WELLDIA: . .:l N WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft.): START: I FINISH: 

PEPTH TO WAiER from TOC (ft): OJ. 0: 1 $"'" VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft): GROUNDWATER SAMPLING 
1 VOI.,UME OF WATER (gaJ): ST~RT; tJ'l 3 ~ I FINISH: I 0 ,~7 
3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): LJ.7r 

ANALYSIS: I/~(! 7Oc.. ?;;~ k:.-M~ ,., It::rrI s--.:o 
'», .. ~ IIfCA 

MNA FIELD RESUL 1s 
FERROUS IRON l.'3g mglL CHLORIDE fO mglL 

SULFIDE OclS3 mgtL ALKAUNITY 260 mgIL 

SULFATE /3 mgtL CO2 Lte mglL 

AMMONIA-NITROGEN I. (p.'l mg/L PHOSPHORUS (S{ mgIL 

Sample Data o BaHer ump ~escription= 

Remarks 

Purge water placed In drumtl ~ e pageLOf!.-



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELlDIA: 4.t . WELL DEVELOPMENT 
TOTAl DEPTH frOm TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): d.s.. g'l VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): ' ST~T~ I t{ I$" J FINISH: 

3 VOLUMES OF WATER (gal): , VOLUME PURGED (gal): 3·r~ 
ANALYSIS:, floe. JP(!.. -rtm,;;.. ~ IV,TUrf. 

#1/~rb.Jt!!U'I;$ )1$$,' JJ .JA- '1 vl'A ,.. ... 
MNA FIELD RESULTS 
FERROUS IRON mgfL CHLORIDE mgIL 

SULFIDE mgfL AlKALiNITY IaJ mgIL 

SULFATE 75 mgIL' 

mgll PHOSPHORUS mgIL 

!:: .. n~nI .. Data o Baller i1E'Pump Description: 

Date TIme Bottles Filtered 

, 
Purge water placed In drum# \f'eA:> pagel-ofl 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM ,. 

WELLDIA: "02" WELL DEVELOPMENT 

TOTAL DEPTH from Toe (ft.): START: I ...... lANISH: 

DEPTIi TO WATER from TOC (ft.): ?fJ.31 VOLUME PURGED (gal): 

LENGTH Or:: WAtER COL (ft.): GROUNDWATER SAMPLING 

1 VOlUME OF WATER (gal): START: lTJ30 I FINISH: I /1./0 
3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:" II de ]7x! t;flh..Jh..J M 7JIUn 

M. A ' hs.;.;I, .' 
~. 

MNA FIELD RESUL T5 

FERROUS IRON . O. '3S n:aglL CHLORIDE '10 mglL 

SULFIDE ~ mgIL ALKALINITY 2~O mg/L 

SULFATE £lit; (:t) mglL CO2 q" mglL 

AMMONIA-NITROGEN IJ.'tt mglL PHOSPHORUS O.~1 mg/L 

,s=a"rtnIA Data o BaUer Q(pump Descrfption: 

Purge water placed in drum# Ve.,s 
" 7 

PageL of/-



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 
, " 

TASK: 

WElLDIA: ~' WELL DEVELOPMENT .> 
TOTAL DEPTH from TOC (ft.): START: 

DEPTH TO WATER from TOC (ft.): Jtfj..15 VOLU&DI, . (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: 13:rr I FINISH: 

.3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:JIIJe- 7D e rnr.Lt:. 'j;. 'Ur-·- M ... .A. 

~lS lJ~ ,jar - , 

-
MNA FIELD RESULTS 

'Description: 

SanlDle Data o Baller ~ump DesC<ription: 

Remarks 

Purge water placed in drum# I'{ ~N pageJofl 



WELLDIA: ~if WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): 3 b.O~ VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATERSAMPUNG 
1 VOLUME OF WATER (gal): START: jlar' I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): ',:25' 
ANALYSIS: :1m c- nH!. Ne 1"111#-,'7 -r.;~ If. I'1f IG;Il.c S"~iiC 
_f1t.s.ljrlk'f I~ li'1?z1. 

I 

. MNA FIELD RESULTS 

Data o Baller 1( Pump Description: 

Date TIme Bottles Filtered 
Remarks 

'urge water placed In druml-__ y¥!~ICi<,;},..A-~_ panel ad 



WELL DEVELOPMENT & GROUNDWATER SAMPUNG 

WEL:LD/A: . ;; tf WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft.): . START: I FINISH: 

DEPTH TO WATER from TOC (ft.): 1h .. ' 1. VOLUME PURGED (gal): 

LENGllf OF WATER COL. (ft.): GROUNDWATERSAMPUNG 

1 VOLUME OF WATER (gal): START: II) is--· I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): iJ .. tfCi 
ANALYSJS:·VOe. _T7)(!. AJ~TLA-~ rTIA-t-.~ .. / 

At /t I"J'J S e.e,;O n .. ~ f.f.,.. V.tSA -
MNA FIELD RESULTS 
FERROUS IRON 0 .. 02 mgIL CHLORIDE 10 . ~ mg/L 

SULFIDE O. (J (( mgll ALKAUNrrY ~(J mgIL 

SULFATE f~O mgll CO2 ISO mg/L 

AMMONlA·NITROGEN 0,,241 mgIL PHOSPHORUS 3.,33 mg/l 
.. 

Data o Baller [](gumo 

lime Bottfes Filtered 

--

3_ 

Purge water placed in drurn#----,l .... @rs·~-- Page_of_ 



WELL DEVELOPMENT & GROUNDWATER SA""PLING 

WELLDIA: 2 u WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): '151.02 It VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): ST~RT: \4\0 jFINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:. Voe. TOC!. ~..7l:u.J Ah711t.J1>nT A1",-~ 

I/F:A- I)y~. 1-LJJ'6«'; j 
/ u 

MNA FIELD RES,ULTS 
FERROUS IRON mgIL CHLORIDE mglL 

SULFIDE mglL ALKAUNITY rng/L 

SULFATE mglL CO2 mgIL 

AMMONIA-NITROGEN mglL PHOSPHORUS mgIL 

Data Description: 

Purge water placed in drumi#'--___ _ page10fJ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

JOB NUMBER: 

EVENT: 

WELLDIA: ,JH WELL DEVELOPMENT 
TOTAL DEPTH from TOe (ft.): START: I FINISH: 

DEPTH TO WATER frQm Toe (ft.): 11/~ VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft): GROUNDWAT-E~ SAMPLING 
1 VOLUME OF WATER (gal): START: J:ll.j? I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PUf{GED (gal): 

·ANALYSIS:. fJ'Dd 'f/l)(!,. ~fk. G~J /J.T'g,g »I EAt.., '5rIW'J 

i'h;t.. , IJ, ' ,.6> ·It . I I v 

MNA FIELD RESULTS 
FERROUS IRON LtiS mgll CHLORIDE W mgll 

SULFIDE (t lOLf mgll ALKALINITY ;at) rrIQ!I,. 
SULFATE "S.. mgll CO2 150 mg/L 

AMMONIA-NITROGEN Lo'l mg/L PHOSPHORUS l.{. '7 . mg/L 

o Bailer Ilf Pump Description: 

Date TIme Bottles Filtered 

Purge water plf!ced In dn.nntl. ____ _ Page_of_ 



,. 

WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: en· WELLDEVE~ 
TOTAl DEPTH from TOe (ft.): START: ~ I FINISH: 

DEPTH TO WATER from Toe (ft.): 3rt.bz V~~ED(gaI): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): ST~RT: ,-US I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS:·Vl1'. -mr: /ol:..a:.\.o -r'_t ,Ibn n;:.. 1k..JI.- IlJ!A , 
~"'-It 1:' .. "",,, .tM.u,,. 

MNA FIELD RESULTS 

SalmnllA Data 

Purge water placed In drum# {jim P Page-LofJ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

WELLDIA: die 1-- - WELL DEVELOPMENT 

TOTAL DEPTH frOm TOe (ft.): START: ______ 1 FINISH: 

DEPTH TO WATER from Toe (ft.): ,~f'] .. .!In VOLU~ P~RGED (ga'): -----LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

"1 VOLUME OF WATER (gal): START: 11.ti. " 0\ 
I FINISH: 

3 VOLUMES OF WATER (gal): " VOLUME PURGED (gal): 

ANALYSIS:iJ~."1:. II ~( n,~ 'ltv W>f'_ nio,&o.. ... . ~ • ·1iIIIeot.. , I 

DIS. "ft _,i., ,"'FA 

MNA FIELD RESULTS 

FERROUS IRON mgIL CHLORJDE mg/L 

SULFIDE mgll ALKALINITY mglL 

SULFATE . mgll COz '52 mglL 

AMMONIA-NITROGEN mg/l PHOSPHORUS mg/l 

S,.lmnllA Data o BaUer Pump Desqiptlon: 

Date TIme Bottles Filtered 

Purge water placed in drum# ____ _ Page..l..ofj 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: ~I" WELL DEVELOPMENT 

TOTAL DEPTH from TOe (ft.): START: . I FINISH: 

OEPTH TO WATER from Toe (ft.): zn~ 
~~"l., .3'1 VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (f,)al): START: I~g." I FINISH: 

3 VOLUMES OF. WATER (gal): VOLUME PURGED (gal): 

ANALYSIS: .. ., .• c. JIIe. .tJFA .,., ..... \l..~ itl-a Mf!fJ. ...... ~. b&. 

•• 11"1.. 'Df~. """. 
I , . 

. • 
MNA FIELD RESULTS 

FERROUS IRON • 10 mgll CHLORIDE .at> mgIL 

SULFIDE a .0$0 mg/l ALKAUNrrv 5' l2IJ mg/L 

SULFATE mgIL 

mglL PHOSPHORUS mgIL 

,... .. "~n.a Data o Baller Oil Pump Desqiptlon: 

Remarks 

Purge water placed in drum#~ ___ _ Page_of_ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . . ~ 

PHASE: TASK: 

EVENT: w. 
·lOCAll0N: ~oc.. A. 

WEATHER· CONDITIONS: AMBIENT TEMP: 

. REVIEWED BY: PERSONNEL: 

WElLDIA: 
:J" WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.); START: IRNISH: 

DEPTH TO WATER from TOe (ft.): .f1.~6 VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: 1'-15'1 I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:. "oc.. 'f"I!U! Al.:.....k. ,'T'it .... \ left ... .a-M. ,.. s;;M';'1/I. . . 
O..s. JI"",. lI'F'A , 

MNA FIELD RESULTS 
FERROUS IRON mglL CHLORIDE m 

SULFIDE mg/L ALKALINITY mglL 

mglL 

. O.::l.h mgIL PHOSPHORUS mglL 

""",mn" .. Data o BaRer Pump 

Date Time Bottles FRtered 

Purge water placed in dn,IIn#~ ___ _ PageL-of.!. 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 
--

WELLDIA: JO' ---- WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft.): START: ~FlNISH: 

DEPTH TO WATER from TOC (ft.): 3'1;S'1 VOLUME PURGED (gal): ~ 
LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START:. of So 1 FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:. ,),40fla.'" ."Ji.fr..1 :~ VDL "JI:IC ~;r A .. ,, _ 
_ ........ 

1;;;.",...1.. .~.Mt . 
MNA FIELD RESULTS 
FERROUS IRON mglL CHLORIDE mglL 

mg/L ALKAUNITY mgll 

mglL 

mg/L PHOSPHORUS m{JIL 

Data o Baller Des<;r1ption: 

Date Time Bottles Filtered 
Remarks 

Purge water placed tn drum# 1" ~ r'\P Page ...1 of .!.. 



"., :. <' •••• .:;,. 

WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . . ~ 

JOB NUMBER: 

WELLDIA: ~,.' ., WELL DEVELOPMENT 
TOTAL DEPTH from Toe eft): STAR~ I FINISH: 

. . 

DEPTH TO WATER from TOC {ft.}: iYl :z~ VOLUMEPURG~ 

LENGTH OF WATER COL (ft): GROONDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: JJ'-.'; I ANISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS:. 
"Dt.. ..t.)C.. . "" ..... " ..,.............,~ .... ~ - .• ~ ... " .. 

• , , 
"r:A 1:>.. JIt.,.,,.. 

MNA FIELD RESULTS 

FERROUS IRON mgIL 

SULADE mg/L 

SULFATE mg/L 

AMMONIA-NITROGEN 7,33 mg/L 

SAlrnnll", Data o Bailer 

Date TIme Bottles FDtered 
Remarks 

Purge water placed In drum#:..-___ _ Page...1..of ..I. 



WELL !>EVELOPMENT & GROUNDWATER SAMPLING 

WEllDIA: WELL DEVELOPMENT 

TOTAL DEPTH from TOe (ft.): START: \'5\0 I FINISH: rT~O 
DEPTH TO WA 'fER from TOC (ft.): 3l!-it> ' \ VOLUME PURGED (gal): 

LENGTH OF WAtER COL (ft.): - GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: I FINISH: 

3 VOLUMES OF WATER (gal): _ VOLUME PURGED (gal): 

ANALYSIS: -\tcx:.. :-r~ _ \" tT'a. \. l.cCV\ 1.1 r-1'(o.....~, 
• ~ J 

l\c\.\t ;r.:....... .... ~ \:i5rP-, "\:),,~3..""I..D- ~ 
, 

MNA FIELD RESULTS 

FERROUS IRON 1·/~ mgll CHLORIDE :15- mglL 

SULFIDE O.t2i.l mgll ALKALINITY 3L€O mgIL 

SULFATE t l mg/l CO2 10-5' _ mglL 

AMMONIA-NITROGEN d.5:{ mg/l PHOSPHORUS 3.(p7 mglL 
-, 

Purge water placed In druml ____ _ Page_of_ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDlA: WELL DEVELOPI\IIENT 

TOTAL DEPTH from Toe (ft.): START: ~ I FINISH: 

DEPTH TO WATER from TOe (ft): '31 '\2. II VOLUME PURGED (gal): 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPUNG 

1 VOLUME OF WATER hial): START: I~/)~ I FINISH: \ '-\ C)"5 
3 VOLUMES OF WATER (gal): VOLUME PURt;eo (gal): 

ANALYSIS:(/Oe. r{J(!. '--;;'d h:... /v"7MT£ J'J1(Ur)Je'p~· 
1),$50(",,1 /.{ //J:J-# / 

MNA FIELD RESULTS 
FERROUS IRON 76 mg/L CHLORIDE ,;zS mglL 

SULFIDE mglL ALKALINITY toO mg 

SULFATE I mg/L CO2 130 mglL 

AMMONIA-NITROGEN mglL PHQSPHORUS mglL 

Data o Bailer Description: 

Purge water placed In drum',--~ __ _ Page_of_ 



• I!!NSAFE .. 
. -

WELL .DEVELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: II-/O-'{) '1 JOB NUMBER: I PHASE: ITASK: 
PROJECT: AJ.5rt . /h,'dSOcM-l... EVENT: qtb. ~r.J.(Y {)...on q 
WEUID: P,fJr-:-O~ ~ J..F LOCATION: 

WEATHER CONDITIONS: ·P......tlv <., ,....j AMBIENT TEMP: 

REViEWeD BY: I PERSONNEL:' 1>:3>;{>I-if h~~+'e~, 
WELLDfA: 1.\\ WELL DEVELOPMENT 
TOTAL DEPTH frOIl) Toe (ft): START: / I FlMSH: I 
DEPTH TO WATER from toc (ft.): ·/If.£5" VOLUME PURGED (gal): I 'L 
LENGTH· OF WATER COL (ft.):' GROUNDWATER ,SAMPLING 
1 VOLUME OF WAT~ (gal): START: jlrS.,! I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 
' . 

.' 
ANALYSI~ Vex.. O"I'-i 

? 

• 
MNA FIELD RESULTS 
FERROUS IRON / mg/L CHLORIDE f ~g/L PHOSPHORUS / mg/L 

SULFIDE I mg/L ALKAUMTY .f mgll IAMMONIA-NITROGEN .f mglL 

SUlFATE I mg/L CO2 / mg/L I mgIL 

J:] 

Remarks 

COMMENTS:' 

water placed In drum#:....-___ __ Page 



• ENSAPE .-
" WELL ,DEVELOPMENT & GROUNDWATER SAMPLING FQRM 

DATE: 11- If) .... 69 JOB NUMBER: IPHASE: tTASK: 
PROJECT: JJsA (h;Js~ EVENT: ytbD~ 020nq , 
WELLID:,' 8~-05-UF' LOCATION: 

WEATHERCONDfTlONS: J?~ri-IY 'Su.,,,,,, AMBIENT TEMP: Clrfer C,O~ 
REVIEWED BY: I .. 

PERSONNEL: ll'~5.+er 73 , 7q.",+/.j 
WELlDIA: 'cl.' , WELL DEVELOPMENT 
TOTAL DEPTH from TOC (ft): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): I~-'J.J-. VOLUME PURGED (gal): . 
LENGTH· OF WATER COL (ft.):' GROUNDWATER SAMPLING 
1 VOLUME OJ: WATER (gal): START: IS.3rt I FINISH: 

3 VOLUMES OFlIVATER (g~I): vdLUME PURGED (gal): 

ANAl-YSIS: l 

UNA FIELD RESULTS 
FERROUS IRON / mg/L CHLORIDE / mg/l PHOSPHORUS / mg/L 

SULFIDE L mg/l ALKALINITY / mOll AMMONlA-NITROGEN ./ mgll 

SULFATE I mgll CO2 I mgIL / mg/L 

COMMENTS: 

water placed indrum#, ____ _ Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 

REVIEWED BY: 

WELLDIA: ;;J." 
TOTAL DEPTH from TOe (ft.): 

DEPTH TO WAiER from TOe (ft.): ~7. f'7 
LENGTH OF WATER COL (ft.): 

1 VOLUME OF WATER (gal): 

3 VOLUMES OF WATER (gal): _ 

MNA FIELD RESULTS 

FERROUS IRON mg/L 

SULFIDE mgIL 

SULFATE mg/L 

AMMONIA-NITROGEN mgIL 

1" Sample Data 

Purge water placed in drum#~ ___ _ 

," 

PHASE: TASK: 

PERSONNEL: 

WELL DEVELOPMENT 

START: I FINISH: 

VOLUME PURGED (gal): 

GROUNDWATER'SAMPLING 

START: I?¥/:) 
VOLUME PURGED (gal): 

ANALYSIS:. '1.0 e. 

CHLORIDE 

ALKALINITY 

e02 

PHOSPHORUS 

o Bailer Pump 

Bol.ttes 
(total to lab 

I FINISH: 

-

, 

Remarks 

Page_of_ 

mgIL 

mg/L 

mglL 

mglL 



WEll peVELOPMENT & GROUNDWATER SAMPLING 

WElLDIA: '2 WELL DEVELOPMENT 

TOTAL DEPTH frbril TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOC (ft.): 01'1. 19 VOLUME pURGED (gal): 

LENGTH OF WATI!ER COL. (ft): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: /~O'-- I FINISH: 

3 VOLUMES OF WATER (gal): , VOLUME PURGED (gal): 

ANALYSIS:, VDe \ 

rillNA FIELD RESULTS 

FERROUS IRON . mgIL CHLORIDE mg/l 

SULFIDE mg/l ALKALINITY mgIL 

SULFATE mgIL CO2 mgIL 

AMMONIA-NITROGEN mg!L PHOSPHORUS mg/l 

Sample Data o Baller bl;Pump ,. 

Date TIme Bottles Filtered 
SamplelD {mldly) (hh:mm) . (total to lab) (0.45 PIll) Remarks 

iJ 1'J-6 tJJ-.LF 
Ii. "" ___ 

, . /¥,/5' 3 -, 
~.....,.,. U7#f~ ~ 

It /'0101 
, 

._, 
I";); 

Purge water placed m drum# ____ _ Page_of_ 



I ENSAFE • __ 1 

'. WELLDEYELOPMENT & GROUNDWATER SAMPLING FORM 

DATE: II, lo~o9 JOB NUMBER: I PHASE: !TASK: 
PROJECT: A}SIA (h.cJSo.;t-L. EVENT: '1±b.Q . ,,' :JacA 
WELL 10: .. P£-a3 LOCATION: '5\,JtWl. <") ''Ac:x.A' 
WEATHER CONDITIONS: Q.... ..u .. Sv"..nJ AMBIENT TEMP: 

REVIEWED BY: 
, , 

PERSONNEl:"B<'Br\~1Pr ,C~ Col~" .. 

~LLDIA: 1"~ WELL DEVELOPMENT 
.' 

TOTAl DEPTH from TOe eft): <gS-~OO START: I I fiNISH: 7 
DEPTH TO WATER from Toe (ft.): 23.11 VOLUME PURGED (gal): 1 ·r .. 
LENGTH· OF WATER COL (ft.): . S i ,2CJ GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gaJ): . ,;;... (0. START: 1(111 I FINISI1: 

3 VOLUMES OFVI(ATER (gal): . ~.] 0 VOLUME PURGED (ga'): .. 

ANALYSIS:·VOt l)_~ ~ 

MNA FIELD RESUb, TS 
I 

FERROUS IRON / mg/L CHLORIDE /. r:ng/L PHOSPHORUS I mg/L 

SULFIDE / mg/L Al,...KAUNITY I mglL AMMONIA·N!TROGEN .f mg/L 

SULFATE / mg/L CO2 ·f mglL / mg/L 

, INo$lTU TESTING '/ 
I CJrcle one: .DEVEL",. II ( .aul ~ ,MBan .. , [J~ "':~ ",~--",,"_v •• , 

I Time lor ........ '. 

! pff.tunI,u . , c; . 

1" .' ;"'~ , 
.. " :\ 1;- ... 

c.'. ~'-'. 1;:,:. . " . . ". , :,,' 
4 (m;J/cm,: 

, i ;':, :.;E~~ 1~;I')'i .; · \ .~~ ' . .... 
.,.,' " k· , 

'CU' '~·'''<:;;1;i .. :·~'7 .. ; .,.;" ',.,", " ...• '" I' ,:<: . :.: .' .;.' "': .. 6 
I, .,' 

I 'DO (rng/l 

:' .. ~!' . .';:?,:~; fe,' •. 
.,~.; ... ~ l:i,<::' 

, ':;' i::/ .. 
". f· 

;~ ..... , . '1' '. 

01W{inVI: 

J."~~~'" . •. .:"?:', ' 
'/,' 'J .: .,.~ " . 

, ~~.;.~ '. l:~' ', .. 

Diijith to Vifa't8r (ft): : 

!~, / i . :w../I (;oes DrY Whil. I"'UI~JIIY 0 -
SAMPLE DATA r6Baller f"]Pump 'i:x.t:/(J.f' 

Sample 10 f~:1 (~::'I (!!~*:.,j '/~:~:! 
(J07~P2...032.l/ J( 1,,,ltI,, 152S 

·y'Y ... !f/ ...... Ilt'"111:J Device Decon . """"". 
COMMENTS: 

water placed in drum# ______ _ Page 



WELL ~EVELOPMENT & GROUNDWATER SAMPLING 

PERS,ONNEL: 

WELLDIA: . :) It WELL DEVELOPMENT 

TOTAL DEPTH frOm TOC (ft): START: I FINISH: 

DEPTH TO WATER from TOe (ft): IJ.30 VOLUME PURGED (gal): 

LENGTH OF WAtER COL. (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: eq3~ I FINISH: {o3v 
3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS:. Vo~:..; 

MNA FIELD RESULTS 

FERROUS IRON mglL CHLORIDE mgIL 

SULFIDE mg/L ALKALINITY mgIL 

SULFATE mg/L CO2 mg/L 

AMMONlA·NITROGEN mglL PHOSPHORUS mg/L 

S;: .. ,mnll", Data o Bailer I"'KIlllmln Description: 

! Date Time Bottles Filtered 
. Remarks 

Purge water placed In drum#:...--'-__ _ page./...ofL 



lENSAFE " ,- -WELL ,DEVELOPMENT & GROUNpWATER SAMPLING FORM 

DATE: 11-IO'-D9 JOB NUMBER: I PHASE: ITASK; 
PROJECT: ~SA fh.'ds~ EVENT: L./'I:!:I G.. ... ,Lv ;;),-:C)q 

WELL 10: - (}.5-~- k r= LOCATION: 

WEATHER CONDITIONS: ,4.4 Sv""", AMBIENT TEMP: 

REVfEWED BY: I PERSONNEL: -~ ~&~ R. lSr'~(E!" 
, -
WELLDIA: ' ~l' WELL DEVELOP~ENT 
TOTAL DEPllI from TOC (ft.): START: I I FINISH:, L ' -
DEPTH TO WATER from TOC (ft): 14. OJ.. VOLUME PURGED (gal): I 'f 
LENGTH-OF WATER COL. (ft): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): , START: - 1301- I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): 

ANALYSIS: VQ o,..t'l 
0' 

MNA FIELD RESULTS 
I 

FERROUS IRON / mgIL CHLORIDE t- mglL PHOSPHORUS / ' mglL 

SULFIDE / moIL ALKAliNITY / mgIL AMMONIA-NfTROGEN ./ mg/L 

SULFATE I mg/l: CO2 I mgIL / mg/L 

SAMPLE DATA o Baller g;;rtfump Description: ,.,."O~-
Date Time SoUies ' Filtered 

SamJ!le 10 lmld/y) {hh:mm) {total to Jab) tn 46 "ml Remarks 

_ O"sertliL.."- "7 /1 ~tO -0 ~ 13~O 3 f-fl! 

" 

-- , 
Purging/Sampling Device Decon Ptocess:'; 

.i"'-

COMMEN,{S: - ,. 

water placed Indrum# ____ _ Page 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM 
" , 

JOB NUMB.!=R: PHASE: TASK: 

EVENT: 

WEA THER·CONDITIONS~ AMBIENT TEMP: ds 
REVIEWED BY: PERSONNEL: 'f//t tZl./ 

.WELLDIA: ;)211 WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: IANISH: 

DEPTH TO WA'rER from Toe (ft.): ~. '11) VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: 1..31s' 1 ANlSH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (gal): (t7_~D~ .... d 
ANAL YSIS: tI()~ t1 

MNA FIELD" RESULTS 

FERROUS IRON mg/L CHLORIDE mg/l 

SUlFIDE mg/L ALKALINITY mglL 

SULFATE mg/l CO2. mglL 

AMMONIA-NITROGEN mglL PHOSPHORUS mg/L 

Sample Data o Baller l;)4!ump ~scripUon: 1f'10AJ.1i 

Date Time Bottles Filtered 
Samj)le ID (mldIy) . (hh:mm) (total to lab) JO.45J1lll1 Remarks 

f)1S-6,61J..~ & 1I/'2/(}q 13S-P 3 -- -
f 

II.,; 

Purge water placed in drum#--i'~""'<.:S_'---__ Page 1. ofj 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM .,. 
JOB NUMBER: PHASE: TMK: 
EVENT: 

LOCATION: 

AMBIENT TEMP: 

REVIEWEP BY: PERSONNEL: 

·WELLDlA: ~" WELL DEVELOPMENT ---TOTAL DEPTH from TOC (ft.): START: __ 1 . 
DEPTH TO WATER from TOe (ft.): :Is: sf " VOLUME PI '_I: . .....--
LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: / t{ 0 c) I FlNISH:!Kf'57J 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: 1/0 e (' 

NiNA ·FIELD RESULTS 

FERROUS IRON mglL CHLORIDE mg/L 

SUlFIDE mglL ALKAUNIlY mgIL 

SULFATE mgtl CO2 mglL 

AMMONIA-NITROGEN . mg~L PHOSPHORUS mgtL 

Sample Data o Baller 0 Pump ~escriptlon: 

Date 
Remarks --

Purge water placed in drum#-~y~/..,;~;.,,;;6~ __ pagelof-l 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

K: 

WELLDIA: '~.( WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WAlER from TOC (ft.): ar,..~O VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPLING 

1 VOLU~E OF WATER (gill); START: tl/-S-<: I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): ~V'5""" ~fl 
ANAlYSIS:, (tJ(..., 0 

~ <:( 

MNA FIELD RESULTS 
FERROUS IRON mglL CHLORIDE mgll 

SULFIDE mg/L ALKALINITY mgll 

SULFATE mglL CO2 mg/L 

AMMONIA.NITROGEN mglL PHOSPHORUS mgll 

" 

Sample Data o Bailer~ Pump D,escrlption: #.D~ 
" 

Dale Time Bottles FDtered 
Sample ID em/dly) .. (hh:mm) (total to lab) (OASII!11) Remarks 

(f) I !'l, o;;).LF I iJ, ulpJD1 f6'?-1l' B -- -
, . , " , 

Purge water placed In drum#-+F ......... -"'-'- PageFofL 



r . . 

WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . / 

WELLDlA: Q..... WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: J RNISH: 

DEPTH TO WATER from TOC (ft.): :1-.... 2. .;J{,.3.(, VOLUME PURGED (gal): . 

LENGTH OF WATER COL (ft): GROUNDWATERSAMPUNG 

1 VOLUME OF WATER (gal): START:" I'YI-o J FINISH: 1'12 r 
3 VQLUMES OF WATER (gal): " VOLUME PURGED (gal): 1,,<""5J' 

ANALYSIS: Vl1~ 
v 

MNA FIELD RESULTS 

FERROUS" IRON mg/L CHLORIDE m 

SULFIOE "mg/L ALKAliNITY mglL 

SULFATE mg/L CO2 mg/L 

AMMONIA·NITROGEN mg/!. PHOSPHORUS mglL 

..: ......... 11.'" Data o Pump" 

Date TIme Bottles Filtered 
Remarks -

Purge water placed in dlUm#--,,~.,..""'S~_-..,- pagel-ofJ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING 

WElLDlA: . tJ" WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WAtER from TOC (ft.): .:Jt,. S-3 VOLUME. PURGED (gal): 

lENGTIl OF WATER COL. (ft): GROUNDWATER SAMPLING 

1 VOLUME OF WATER (gal): START: IZI-r I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): 

ANALYSIS: . ,/,,1' 

MNA FIELD RESULTS 
FERROUS IRON mgIL CHLORIDE mgIL 

SULFIDE mg/L ALKALINITY mg/l 

SULFATE mglL CO2 mglL 

AMMONIA-NITROGEN mg/L PHOSPHORUS mgIL 

Sample Data o Bailer ump ~escription: 

Remarks 

/1 

Purge water placed in dnma#,-+16'2;;....£. __ _ 
f 

Page 1... of J. 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORI'.!, 

WELLDIA: ,)t/ WELL DEVELOPMENT ~ 

TOTAL DEPTH from TOe (ft.)~ ~. START: I . 
~ 

DEPTH TO WA'rER from TOe (ft.): jJ _~ IAt! VOLU~ , .. ,IIJ: 

LENGTH OF WAteR COL (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gaQ: START: 1 FINISH: 

3 VOLUMES OF WATER (gal): , VOLUME PUR'GED (gal): 

ANAL YSfS:.fhc,. 

MNA FIELD RESULTS 
FERROUS IRON' mgfL CHLORIDE mg/L 

SULFIDE mg/L ALKALINITY mgfL 

SULFATE mg/L CO2 mg/L 

AMMONIA-NITROGEN 'mgIL PHOSPHORUS mgIL 

Purge water placed In drum# <'f!iJJI.'? Page 1. of _ 



WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM . ~ 

WELlDIA: J/l WELL DEVELOPMENT 
TOTAL DEPTH from Toe (ft.): START: I FINISH: 

DEPTH TO WATER from TOe (ft.): 9\. 5"7 VPLUME PURGED (gal): . 

LENGTH OF WATER COL. (ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (gal): START: I FINISH: 

3 VOLUMES OF WATER (gal): VOLUME PURGED (9al): 

ANALYSIS:. 11r!JC-
v 

MNA FIELD RESULTS 
FERRousrRON mgll CHLORIDE mg/L 

SULFIDE mgfL ALKALINITY mgfL 

sULFATE mgfL CO2 mglL 

AMMONIA-NITROGEN mgl!:.. PHOSPHORUS mglL 

Sample Data o BaUer ~ump ~escriptlon: . JIltW Si. 

Date TIme Bottles Filtered 
Sample 10 (m/dIy) (hb:rnm) (total to iab) (GAS JUIl) Remarks 

t)l e (..., 01 L~ 11, " /"/0'1 'lc)~l> ~ - . 
. -

, 

,~."i1 . : 
J 

Purge water placed In drum#-if~'0~--- Pagee.('. of 1 



, 

WELLDIA: '~ WELL DEVELOPMENT 

TOTAL DEPTH from TOC (ft.): START: I FINISH: 

DEPTH TO WATER from TOe (ft.): ,3a.. B2.... VOLUME PURGED (gal): 

LENGTH OF WATER COL (ft.): GROUNDWATER SAMPUNG 

1 VOLUME OF WATER (gal): START: eooo I FINISH: /D'Io 
3 VOLUMES OF WATER (gal): , VOLUME PURGED (gal): ~.~~ .. 

ANAL YSIS:VO(!..... 
u 

MNA FIELD RESULTS 

FERROUS IRON ' mglL CHLORIDE mg/L 

SULFIDE mgIL ALKAlINITY mglL 

SULFATE mg/L CO2 mg/l 

AMMONIA-NITROGEN mg/L PHOSPHORUS mgIJ.. 
., 

Sample Data o Bailer ump 

Purge water placed in drumt# ____ _ Page_of_ 



WELL 'DEVELOPMENT & GROUNDWATER SAMPLING 

WELLDIA: . :; II WELL DEVELOPMENT .... 
TOTAL DEPTH from TOC (ft): START: I FINISH: 

DEPl'H TO WAl"ER from TOC (ft.): 38.10 VOLUME PURGED (9al): 

LENGTH OF WATER COL~(ft.): GROUNDWATER SAMPLING 
1 VOLUME OF WATER (ga!): START: //10 I FINISH: 

3 VOLUMES OF WATER (gal): . VOLUME PURGED (gal): ic;d~ . 
ANALYSIS:. 110 (' U 

, 

MNA FIELD RESULTS 
FERROUS IRON mgll CHLORIDE mg/L 

SULFIDE mglL ALKALINITY mglL 

SULFATE mglL CO2 mglL 

AMMONIA-NITROGEN mg/l PHOSPHORUS mg/L 

Sample Data. 

Remarks 

" 

Purge water placed In drum#;........ ___ _ Page_of_ 
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