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1. INTRODUCTION 

1.1 SCOPE OF WORK 

Under contract number N62472-91-D-1449, project number 15, amendment 12, EA was tasked 

by NORTHERNDIVISION (NORTHDIV), NAVAL FACILITIES ENGINEERING (NAVFAC) 

to undertake the following tasks at the Navy Fuel Farm for the Naval Air Station at Willow 

Grove, Pennsylvania: 

0 Install six 4-in diameter bedrock monitoring wells at the Navy Fuel Farm. Collect soil 

samples for headspace analysis and descriptive purposes. 

0 Sample all existing and new monitoring wells at the site which were determined not to 

have measurable non aqueous phase product (NAPL) for the following samp1.e 

parameters: TCL volatile organic compounds (VOC) and total petroleum hydrocarbon 

(TPH) for gasoline and jet fuel. 

0 Properly containerize and characterize for disposal any soil or water produced as 

investigation derived waste (IDW). Arrange for appropriate disposal. 

0 Generate a report summarizing field and analytical results and charact.erizing the site 

conditions at this time. 

Drilling began at the site on 22 May 1993 after a delay due to ongoing construction at the Navy 

Fuel Farm. The wells were installed and developed by 26 May 1993. Sampling began on 10 

June, but was not fully completed until 21 June because construction activities around Air 

National Guard Building 340 prevented access to several wells. Final analytical results became 

available on 16 July 1993. The draft report was issued to NORTHDIV on 30 July 1993. 

1.2 SITE HISTORY 

The Navy Fuel Farm is located along the north side of Privet Road and immediately south of 

the Air National Guard Facility (Figure l-l). Figure 1-2 shows the site as it appeared prior to 

1 



Figure i-l. Site location map, Willow Grove NAS, Navy Fuel Farm 
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1991. From 1950 to 1991, two partially buried 210,000-gal JP-4JJP-5 aviation fuel tanks were 

located at the site. A 500-gal underground waste oil tank and an underground diesel tank were 

also located at the southwestern comer of the site. Subsequent to excavation of a utility trench 

along the west side of the site, NAPL was observed on top of the water within the utility trench. 

The NAPL was immediately adjacent to a dry well into which effluent water from the bottom 

of the jet fuel tanks was periodically siphoned. Areas of dead grass along the west side of Tank 

115 also suggested that this tank may have leaked. It was decided to empty and remove the 

tanks prior to replacing the facility with a new fuel farm. Tank removal began in 199 1 and was 

completed in 1992. During this time, the underground waste oil tank in the southwest portion 

of the site was removed. Inspection of the tank revealed holes of up to one inch in diameter 

were present. New above ground fuel storage tanks were installed within a bermed enclosure 

due east of the site in 1992 on the previous location of Building 157. The Navy Fuel Farm 

facility is currently inactive. Figure l-3 shows the site as it appears in July of 1993. 

4 



Aircraft 
Parking 
Apron 

IFFW-15 / *)1c 

New 

\ 

t 
Bldg. NFFW-13 NFFW-12 

Aircraft 
Parking 
Apron 

FEET 
m t 

+O 
0 

@ Newly installegi wells (5/93) 

CB Previously installed wells 

m 

Figure 1-3. Site map - 1993,Willow Grove NAS, Navy Fuel Farm. 



2. SITE ASSESSMENT 
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Six new ground-water monitoring wells (NFFW-15, 17, 18, 19, 20 and 21) were installed at the 

locations shown in Figure 2-1. The purpose of these wells was to further assess the extent of 

the contaminant plume detected at the Navy Fuel Farm site during previous investigations. Test 

borings made preparatory to well installation were continuously sampled to bedrock and the 

samples retained for description and VOC headspace analysis. Two weeks after the new wells 

were installed and developed all wells at the site were gauged and those which did not contain 

measurable NAPL were sampled for TC.L VOC and TPH for gasoline and jet fuel. 

2.1 SOIL BORINGS 

Test borings were made at the selected locations with a Mobile Drill B-80 drilling rig equipped 

with 8.5-in O.D. hollow stem augers. Soil samples were obtained with a 24-m long 2-in O.D. 

hammer driven split spoon. Soil borings logs are provided in Appendix A. Depth to bedrock 

ranged from 6 to 21 ft with an average depth to bedrock of 11.4 ft. The soil type ranged from 

clayey silt to silty clay and reddish brown to light tan in color depending on the underlying 

bedrock of red siltstone or tan sandstone respectively. 

Table 2-l summarizes headspace readings for VOC taken for each soil interval collected. Four 

of the soil borings did not show any high (< 3 ppm) readings. The headspace data from boring 

NFFW-17 suggests that soil contamination at 6-8 ft is from a product smear zone associated with 

water table fluctuations since this depth interval brackets the water table at this location and 

readings from 0 to 6 ft depths were relatively lower. Conversely, the data from NFFW-20 

suggests a possible surface spill remnant since the highest readings are near the surface and they 

taper off rapidly with depth. A swampy area is located adjacent to the boring which may have 

served to retard the migration of spills and allow them to infiltrate the ground surface at this 

location. This boring is located immediately adjacent to the west parking apron. 

2.2 MONITORING WELL INSTALLATION 

After the overburden soil was sampled the boring was advanced into bedrock using an S-in O.D. 

air hammer until a depth of 10 ft below the water table. The borehole was reamed out and a 

6 
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TABLE 2-l: VOC HEADSPACE READINGS (ppm) FOR SOIL SAMPLES FROM 
MONITORING WELL BORINGS AT WILLOW GROVE NAS - MAY. 1993 

o-2 

2-4 

4-6 

68 

5-l 0 

10-12 
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May-93 May-93 
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May-93 
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May-93 
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May-93 
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4-m O.D. Schedule 40 PVC monitoring well with 20 ft of 0.01 slot size screen installed. The 

screened interval was placed to extend 10 ft above and 10 ft below the water table. Past 

experience at the site has shown that a wide screened interval is necessary due to large water 

level fluctuations at the site. Well construction diagrams for each well are presented with the 

associated test boring in Appendix A. 

Each well was developed with a submersible pump to remove turbidity and insure adequate flow 

of ground water into the well. Temperature, pH, and conductivity were monitored per well 

volume removed from each well until three consecutive readings of each parameter agreed within 

10 per cent. Well volumes removed ranged from four to six depending on turbidity, well yield, 

and water quality readings. Development records for each well are presented in Appendix B. 

Development water was filtered through an activated carbon canister and discharged to the 

installation storm/sanitary system. 

2.3 INVESTIGATION DERIVED WASTE 

Drilling cuttings generated during well installation were drummed in %-gal drums, sealed, and 

labeled with a paint pen as to content and well location, Grab samples from each drum were 

collected before closing, cornposited, and submitted for analysis of the following waste disposal 

parameters (analytical methods in parentheses): BTEX (8020), TPH (418. I), TCLP Metals, 

PCBs (SOSO), Total Organic Halogens (TOX 9020), Corrosivity, Ignitability, and Paint Filters 

Liquids Test. These disposal parameters are required by Pennsylvania Department of 

Environmental Resources (PADER) to characterize potentially petroleum-contaminated soils. 

2.4 GROUND-WATER SAMPLING 

The results of well gauging on 21 June are shown in Table 2-2. NAPL was detected in eight 

of the 21 wells. Well NFFW-20 contained a green translucent substance after purging which 

was not sensed by the interface probe. Although the color suggested ethylene glycol, this could 

not be determined with the analyses performed. Ethylene glycol is used as a coolant in vehicles 

which service the planes; this compound has not been analyzed previously in any sampling 

performed at the site. Well NFFW-13 did not show any product thickness upon gauging, but 

product entered the well when it was purged for sampling which precluded sample collection. 

9 



/TABLE 2-2: NAVY FUEL FARM - WILLOW GROVE NAS - MONITORING WELL GAUGING DATA I 

WELL #/ GAUGE 
CASING ELEV. DATE 

WELL WATER DEPTH TO DEPTH TO PRODUCT CORR. WTR. 
DEPTH COLUMN PRODUCT WATER THICKNESS ELEVATION 

F-0 F-Q F-0 F-Q (-I W-l 

NFFW-1 
309.84 

NFFW-2R 
313.15 

NFFW-3 
321.24 

NFFW-4 
322.52 

NFFW-5 
315.54 

NFFW-6 
318.28 

NFFW-7 
’ 312.74 

NFFW-8 
308.07 

NFFW-9 
298.61 

NFFW-10 
299.01 

NFFW-ii 
301.49 

NFFW-12 
307.36 

NFFW-13 
305.1 

NFFW-14 
311.16 

14-Jun-93 29.00 12.61 16.37 16.39 0.02 293.47 

21 -Jun-93 

14-Jun-93 
21 -Jun-93 

14-Jun-93 
21 -Jun-93 

21 -Jun-93 

i4-Jun-93 

37.50 16.65 20.58 20.85 0.27 292.52 

28.20 7.90 
28.20 3.93 

20.30 0.00 300.94 
24.27 0.00 296.97 

24.25 5.00 
28.10 6.36 

19.25 0.00 303.27 
21.74 0.00 300.78 

27.75 ii.98 15.77 0.00 299.77 

28.00 5.70 21.10 22.30 1.20 296.94 

i4-Jun-93 28.50 10.66 17.23 17.84 0.61 295.39 

14-Jun-93 
21 -Jun-93 

21 -Jun-93 

14-Jun-93 
21 -Jun-93 

i4-Jun-93 
21 -Jut+93 

21 -Jun-93 

14-Jun-93 

30.40 
30.40 

14.00 
13.73 

16.40 0.00 291.67 
16.67 0.00 291.40 

25.50 18.50 7.00 0.00 291.61 

37.00 27.90 9.10 0.00 289.91 
37.00 27.90 9.10 0.00 289.91 

24.00 15.10 8.90 0.00 292.59 
24.00 4.80 19.20 0.00 282.29 

26.50 ii.62 14.87 14.88 0.01 292.49 

14-Jun-93 

30.00 

37.50 

15.90 

20.22 

14.10 0.00 291 .oo 

16.90 17.28 0.38 294.18 



ITABLE 2-2: NAVY FUEL FARM - WILLOW GROVE NAS - MONITORING WELL GAUGING DATA I 

WELL WATER DEPTH TO DEPTH TO PRODUCT CORR. WTR. 
WELL #,’ GAUGE DEPTH COLUMN PRODUCT WATER THICKNESS ELEVATION 
CASING ELEV. DATE V=?l FT (FT) F-0 S=V UT 

NFFW-15 
306.87 

26-May-93 34.90 21.26 
1 O-Jun-93 34.90 19.20 
21 -Jun-93 34.90 27.41 

13.64 
15.70 
7.49 

NFFW-16 20-May-93 39.00 24.87 14.01 14.13 

310.94 1 O-Jun-93 39.00 22.42 16.38 16.58 

NFFW-17 
299.52 

26-May-93 22.60 17.12 5.48 

1 O-Jun-93 22.60 14.75 7.85 
21 -Jun-93 22.60 13.75 8.85 

NFFW-18 
306.94 

26-May-93 28.80 14.58 
1 O-Jun-93 28.80 13.64 
21 -Jun-93 28.80 13.07 

14.22 
15.16 
15.73 

NFFW-19 
321.44 

20-May-93 34.90 17.69 
26-May-93 34.90 17.68 
1 O-Jun-93 34.90 14.80 
21 -Jun-93 34.90 12.55 20.35 

17.21 
17.22 
20.10 
22.35 

NFFW-20 
324.55 

20-May-93 36.95 9.53 27.42 
26-May-93 36.95 9.43 27.52 
1 O-Jun-93 36.95 6.70 30.25 

21 -Jun-93 36.95 5.11 31.84 

NFFW-21 
314.47 

20-May-93 36.70 16.46 20.24 
26-May-93 36.70 16.41 20.29 
1 O-Jun-93 36.70 12.59 24.11 
21 -Jun-93 36.70 10.10 26.60 

- = NOT PRESENT 

0.00 
0.00 
0.00 

0.12 
0.20 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
2.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

293.23 
291 .I7 
299.38 

296.91 
294.52 

294.04 
291.67 
290.67 

292.72 
291.78 

291.21 

304.23 
304.22 
301.34 
300.69 

297.13 
297.03 
294.30 

292.71 

294.23 
294.18 
290.36 
287.87 



NAPL continues to be present as in the past on the water table immediately northwest of the 

main fuel tank area at levels betwe.en 0.1-2 ft. Comparison with previous gauging results 

suggests that NAPL migration continues to be primarily along a series of parallel west-northwest 

trending fractures. These primary fractures are connected by intersecting secondary fractures 

which trend northeast-southwest. This fracture orientation was detected during the aquifer 

testing done in 1991. The alignment of wells NFFW-6, 14, 13, 15 and NFFW-16, 12, 11, 17 

approximate the primary fracture alignment. 

Figure 2-2 shows the ground-water contours derived from the water level data. Flow direction 

is towards the north-northwest which is consistent with previous investigations. At the time of 

this sampling, water levels were generally lower than in past sampling events. 

2.4 ANALYTICAL RESULTS 

2.4.1 Ground Water 

The analytical results of the ground-water sampling are summarized in Table 2-3. Acetone was 

detected in the method and trip blanks at similar concentrations to the tield samples which is 

indicative of laboratory-analysis artifact. 

Of the newly installed wells, sample results indicate that wells NFFW-I5 and NFFW-21 are 

beyond the leading edge of the aqueous VOC plume. Wells NFFW- 17 and NFFW- 1 S show only 

traces of TCL VOC and comparatively low TPH values suggesting that they lie on the very edge 

of the migrating plume. The sample results from NFFW-20 show somewhat. higher levels of 

TCL VOC including a previously undetected compound, carbon disulfide at 17 ug/L. The 

headspace readings in the soil from this well and the close proximity to the runway suggest that 

the contamination observed in this well is related to surface spills from the fueling of aircraft. 

The sample showing the highest levels of VOC was NFFW-19 which was collected from the 

well located immediately downgradient of the removed waste oil tank . The higher proportion 

of the heavier BTEX compounds suggest that the waste oil tank did leak and contribute to the 

contaminant plume although jet fuel from Tank 116 appears to be present as well. 

12 
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Benzene exceeded the NPDWR in six of the 13 wells tested, NFFW-5, 9, 11, 19, 17, and 20, 

although the latter two concentrations are estimated because they are so close to the quantitation 

limit. The NPDWR for benzene is 5 ug/L. 

The analytical results for the existing wells are comparable to previous sampling rounds. The 

upgradient wells NFFW-3 and 4 show no VOC detections, although NFFW-3 did show a trace 

gasoline TPH detection at 1.6 mg/L. Overall what is most noticeable in comparison with 

previous reports is that MEK was absent during this round of sampling whereas in the past this 

compound was widespread in the wells sampled. This suggests that the source for this 

compound has been removed or environmentally degraded. 

2.4.2 Waste Characterization 

Table 2-4 shows the analytical results of the waste disposal characterization sample. The results 

show that the composite sample is not hazardous and meets all criteria for classification as Level 

A soil under the Pennsylvania virgin fuel contaminated soil guidelines with the exception of TPH 

which was greater than 10 ppm. Consequently, most of the soil was disposed of on the 

installation by EA personnel at a site selected by the installation environmental ofticer. The site 

was selected so as to qualify for disposal of Level B waste. One drum of soil cuttings and 

associated drilling sludge from NFFW-20 test boring were disposed of at the fuel-contaminated 

soil stockpile remaining from the tank excavations because headspace readings had shown this 

soil to be contaminated at a level that might qualify it to be residual waste. 

Water separated from the drilling sludge after settling was decanted and filtered through an 

activated carbon canister and discharged to the installation storm water drainage system. 



Table 2-4: Waste Characterization Analytical Results 

Analyte 

VOC’S 

Units Soil-Composite 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

ug/kg 
Wkg 
KYkg 
‘-‘g/kg 

Total BTEX ug/kg 

Misc. Analytes 
TPH 
Total Org. Halides 

PCB’s/Pesticides 
Aroclor-I 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-I 242 
Aroclor-I 248 
Aroclor-1254 
Aroclor-I 260 

w/kg ND 

Kl&.l ND 

KIN3 ND 

Wkg ND 

‘m/kg ND 

Wkg ND 

KIMI ND 

Disoosal Parameters 
Ignitable None 
Paint Filter 
Percent Solids 
Corrosivity 

None 
% 

PH 

Metals* 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

ND = not detected 

ND 
ND 

0.64 J 
9.3 

10 

24.0 

ND 

non-ignitable 
negative 

83 

9.7 

mg/l 
mg/l 
mgfl 
mg/l 
mg/l 
w/l 
mg/i 
mg/l 

ND 
1.2 

ND 
ND 
ND 
ND 
ND 
ND 
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3. CONCLUSIONS 

Overall, the location of the new monitoring wells has been successful in delineating the edge of 

the aqueous contaminant plume migrating from the Navy Fuel Farm site. With this current 

round of data the lateral extent of the NAPL and aqueous plume can now be tentatively mapped 

as shown in Figure 3-l. Several important conclusions can be made with this current round of 

data: 

0 Two additional potential source areas have been discovered during this study: spills from 

the runway and the removed waste oil tank in the southwest corner of the site. 

0 Product is continuing to migrate in a generally northwest direction away from the site 

source areas. The NAPL plume has not moved appreciably since 1991 except perhaps 

in the western edge of the site along the NFFW-14,13,15 fracture line. Product 

migration may now be primari1.y through advectiveldispersive flow of the remnant plume 

and by continued solubilization of the NAPL phase currently present in the bedrock 

fractures. Additional product from fuel spills on the runway which may be also 

contributing which could account for the NAPL migration noted along the most western 

fracture line sidegradient to the Navy Fuel Farm. 

0 MEK was not a detected component of the contaminant plume during this routtd of 

sampling. This suggests that the source has been removed or environmentally degraded. 

17 



Aircraft 
Parking 
Apron 

NFI-E-9 \ 

New/ 

\ 

f 
Bldq NFFW-13 

. . ‘-ma =- .- \ \ L. s 2: 

NFFW-SR/ I Y- //m J 
/I 

-(/b.Fu 
1 

NFFW-I4 / w/ - v \ Parking Area] 

-, Estimated NAPL plume 

I I - Estimated aqueous plume 

6 Newly installed wells (5i93) 

@ Previously installed wells 

/ 

FEET 

v 0 150 

Figure 3-1. VOC plume distribution at Navy hel Farm,Willow Grove NAS. 

En 



8 
5 
8 
:I 

8 

8 

8 
1 

APPENDIX A 

SOIL BORING LOGS AND WELL COMPLETION DIAGRAMS 
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Job. No. Client Location 

En 

EA Engineering, Science, 12197.06 U.S. Navy, Willow Grove NAS W. Grove, PA 

and Technology, Inc. Drilling Method: Mobile B-80 - 4.25’ HSA to refusal, followed Boring No. 

by S-in air hammer to TD NFFW-15 

LOG OF SOIL BORING Sampling Method: HSA - 2’ x 24’ split spoon driven by 140# 

Coordinates: hammer. Air rotary - grab samples from cuttings Sheet 1 of 1 
Surface Elevation: Drilling 

Casing Above Surface: Water Lev. start Finish 

Reference Elevation: Time 14:45 9320 

Reference Description: Date 5-19-93 5-21-92 

Reference 

;ampief inches 1 Dpth 1 Samp. 1 HNU 1 Blows 1 Depth 

1 Drvn/ln.l Csg. 1 /samp. 1 @pm) 1 per I I 

USCS Surface Conditions: Grassy area west of Bldg. 345, adjacent to new 

Type in Log ibuilding 

trace sand in some zones, dry, hard, no odor 

I II II-I 

ss lo-15ft - 

ss 15-21 ff * 

SS 2132.5 ft 

weathered red-brown siltstone/sandstone 

. . . . - ..--.-, .,-. . . . . . . ..-. \.“.,” ..--.. ,-,-.., 

- tan-brown silty sandstone - very hard/wet 

Logged by: Bradley C. Blase 

Drilling Contractor: Environmental Drilling, Inc. 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 

BQH: 32.5-it Riser Interval: 
32.5 - 7.5 ft 

7.5 - (C2.5) ft 

Date: 19 May 1993 

Driller: Scott Hauge 

Sandpack: 32.5 - 7.0 ft Grout: 3,o - 0.0 ft 

Bentonite: 7.0 - 3.0 fl Cover; Steel stickup 



WELL NO: NFFW- 15 
WELL COMPLETION DIAGRAM 

Hinged Locking 
Steel Co vef 

Reference Elevution 
306.67 ft Top PVC 

2 x 2 ft NOTE: Featums Above Grade 
Concrete Pad- Not to Scaie 

Depth Elevation (ft) 

O- - 304.2, 

Brown-tan organic silt and clay 

in. Protective Steel Casing 

5- 
Bentonite Pellets 
from 3.0 to 7.0 ft 

&fish brown weathered siltstone/ 4 in. I.D. Schedule 40 PVC Riser 
Casing from 2.5 ft above 
original grade to 7.5 ft 

lO- 
Gradational Filter Pack 
Sund 7.0 to 32.5 ft 

Red-brown weathered siltstone 
and sandstone 

75- 

20 _ Red-brown silt/sandstone - 4 in. LD. 0.07 in. Slot 
Schedule 40 PVC Screen 
from 7.5 to 32.5 ft 

25- 

Tan-brown silty sandstone 

30- 

Threaded Schedule 40 
PVC Cap at 32.5 ft 
Borehole Depth at 32.5’ ft 

35- 8.0 in. Bofeho/e 

Client: U.S. Navy Location: Wi/!ow Grove P/AS 
EA ENGItQEER1t=-JG. 
SCIENCE. AND 
TECHNOLOGY. INC. Job /do. 1219?..06 Coordinates ,Y: .2,726,322. 75 

?I- 328,852.40 



EA Engineering, Science, 
and Technology, Inc. 

LOG OF SOIL BORING 
Coordinates: 

Surface Elevation: 

mixed red clay/silt, and gray clayey silt, trace sand, dry 

4’ gray-yellow motlled silty clay 

spoon refusal atfer l/2” - at lo-ft 

10 - 16 ft - brittle/soft reddish brown siltstone/shale 

16 - 24 ft - hard brown siltstone/sandstone 

- water with heavy sheen was coming from borehole 
- use mud-tub to contain water and cuttings 

- pumped water into nine 55-gal drums to be treated later 

Logged by: Bradley C. Blase 

Drilling Contractor: Environmental Drilling, Inc. 

WELL SPECIFICATIONS: 

Date: IQ May 1993 

Driller: Scott Hauge 

Diam. of casing: 4-in PCV Screen Interval: 24-4n Sandpack: 24 - 2.5 ft Grout: 1 .o - 0.0 ft 
BOH: 24-ft Riser Interval: 4-oft Bentonite: 2.5 - 1 .o ft Cover: steel flushmount 



WELL NO: NFW-17 
WELL COMPLETKJN DIAGRAM 

Flush Mounted 

Reference Elevation 

Vented PVC Cap 299.52 ff Top PVC 

Concrete Pad 
Depth Elevotion (ft) 

o- -300.11 

Mixed brown/red clay und brown silt Bentonite Pellets 
from 1.0 to 2.5 ft 

4 in. LO. Schedule 40 PVC Riser 
Casing from 0.0 ft above 

5- originul grade to 4.0 ft 

Reddish -brown silty clay 

Gradational filter Pack 
Sand 2.5 to 24.0 ft 

10- 
Reddish-brown si/tstone/shaie 

1.5- 
4 in. LD. 0.0 f in. Slot, 

Brown siltstone/sandstone 
Schedule 40 PVC Screen 
from 4.0 to 24.0 ft 

zo- 
Brown siitsfone/sandstone 

Threaded Schedule 40 
PVC Cap at 24.3 ft 

- Borehote Depth at 24.0 ft 
I- 1 

8.0 in. Borehole 

EA ENCINEERINC. 
SCIENCE. 
TECHNOLC?GY. Job No. ?2197’..6 



EA Engineering, Science, 

and Technology, Inc. 

LOG OF SOIL BORING 
Coordinates: 
Surface Elevation: 

Casing Above Surface: 

deference Elevation: 
Werence Description 

14’ tan-brown silty clay, some sand, dry, mad. hard, no odor 

6’ orange mottled sandy clay, some silt, dry, looks disturbed, fine gravel 
near bottom (lithic frags), no odor 

6’ orangish brown silty sand, semi-consolidated, dry, no odor 

auger refusal at 6-n 

6 - 16 ft _ brown-tan sandstone/siltstone (hit water at 15-it) 

16 - 20 ft - red-brown silt&one/shale 

20 - 24 - grayish sandstone/siltstone (hard), lg. fracture at 22.5ft 

Logged by: Bradley C. Blase Date: 21 May 1993 

Drilling Contractor: Environmental Drilling, Inc. Driller: Scott Hauge 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 25.5 - 5.5 ft Sandpack: 25.5 - 3.5 ft Grout: 2.0 - 0.0 ft 

BOH: 25.5ft Riser Interval: 5.5 - (+2.5) ft Bentonite: 3.5 ” 2.0 n Cover: steel stickup 



Depth 

0 

5 

10 

15 

20 

25 

WELL NC’: NFW- 78 
WELL COMPLETION DIAGRAM 

Hinged Locking 
Steel Cover - 

Concrete Pad Not to Scala 

ion 

r 
Cement-Bentonite Grout 

8ro wn - tan siity/sandy c/ ay from surface to 2.0 ft 

Brown-tan sandstane 

Brown-tan SS 

Red-brown siltstone/..hale 

GrayLsh sandstone 

Tan sandstone 

I L 6 in. Protective Steel Casing 
I 

Ben tonite Pellets 
from 2.0 to 3.5 ft 

4 in. I.D. Schedule 40 PVC Riser 
Casing from 2.5 ft above 
original grade to 5.5 ft 

Gradational Filter Pack 
Sand 3.5 to 25.5 ft 

4 in. I.D. 0.01 in. Siot 
Schedule 40 PVC Screen 
from 5.5 to 25.5 ft 

t-----Y 
8.0 jn. Borehole 

Client: U.S. Navy Location: Willow Grove ib!4S 
EA ENGINEERIE.JG. 
SCIEP-JCE. AND 
TEcI-~No~oG~. INC. Job No. ?2797..6 Coordinates X: 2,727,398.29 

y: 328,98/7.35 



Job. No. Client Location 

EQ 

EA Engineering, Science, 12197.06 U.S. Navy, Willow Grove NAS W. Grove, PA 

and Technology, Inc. Drilling Method: Mobile B-80 - 4.25” HSA to refusal, followed Boring No. 

by S-in air hamr mar to TD INFFW-i 9 

LOG OF SOIL BORING Sampling M&h 

Drilling 

Water Lev. 25.5 ft 17.21 ft Start Finish 

Time 8:20 17:45 &30 9:oo - 
Date 5-20-93 5-20-93 5-19-93 s-20-0: 

Reference surface TOC 
Sample/ Inches 1 Dpth 1 Samp. 1 PID 1 Blows 1 Depth 1 USCS Surface Conditions: Dirt/clay/fill, 75A NW of Bldg. 110 

Coordinates: 
Surface Elevation: 

Casing Above Surface: 

Reference Elevation: 
Reference Description: 

od: HSA - 2’ x 24’ split spoon driven by 140# 

hammer. Air rotary -grab samples from cuttings Sheet 1 of 1 

Type 1 Drvn/ln.lCsg. Iloamp. 1 (ppm)] per I in I Log I--- 
11 1 5 1 15 1 0 1 1 CL lmixed It-dk brown clav. tan sand and silt. trace aravel - ooor samnle 

brown organic silty clay, trace sand and gravel, sl. moist, hard/dense 

l-l 1 no odor 

I I I 

I I i 

CL 

es) 
“-- 

20’ reddish brown silt/clay, med. hard, dry 
4’ tan silty fine sand/weathered sandst one/ 

tan-brown weathered sandy siltstone 
refusal at 6.5ft 

siltstc me, very I nard, dry 

6.5 - 25 ft - tan sandstone, hard, dry 6.5 - 25 ft - tan sandstone, hard, dry 
HNU = 5-10 ppm in breathing zone HNU = 5-10 ppm in breathing zone 
HNU = 20 ppm near borehole HNU = 20 ppm near borehole 

0 ft - brown-tan sandy cuttings - appears 0 ft - brown-tan sandy cuttings - appears 

HNU = l-5 ppm in breathing zone HNU = l-5 ppm in breathing zone 

HNU = 10 ppm near borehole HNU = 10 ppm near borehole 

1 ft - purplish-dk, red siltstone, very hard 1 ft - purplish-dk, red siltstone, very hard 

fracture at 31 -it - good water fracture at 31 -it - good water 

to be slightly moist 

Logged by: Bradley C. Blase 

Drilling Contractor: Environmental Drilling, Inc. 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 
BOH: 31-ft Riser Interval: 

31-11 ft 
11 - (+3) 

Date: 21 May 1993 

Driller: Scott Hauge 

Sandpack: 31 - 8.9 ft 
Bentonite: 8.9 - 7.2 ft 

Grout: 7.2 - 0.0 ft 
Cover: steel stickup 



WELL NO: NFFW- 19 
WELL COMPLE72%f DIAGRAM 

Hinged Locking 
Steel Cover 

Reference Elevation 
321.44 ft Top PVC 

NOTE: Features Above Grade 

Concrete Pad Not to Scale 

Depth Elevation (ft) 

o- 318. 7, 

from surface to 7. 

Brown organic clay 6 in. Protective Steel Casing 

5- 

Tan-brown weathered sandy siltstone 

Ben tonite Peliets 
from 7.2 to 8.9 ft 

la- 4 in. 1.0. Schedule 40 PVC Riser 
Casing from 3.0 ft above 
original grade to I ?.O ft 

Tan sandstone 

Gradationat filter Pack 
Sand 8.9 to 37.0 ft 

15- 

Tan sandstone 4 in. I.D. 0.07 in. Slot 
Schedule 40 PVC Screen 
from 11.0 to 37.0 ft 

zo- 

Tan SS 
25- 

Threaded Schedule 40 
30 - Purplish-Dark red siltstone PVC Cap at 31.0 ft 

Borehole Depth at 31.0 ft 

8.0 in. Boreho/e 

Client: U.S. Navy Location: Wihbw Grove i%4S 
EA ENGINEERING. 
SCIENCE. AND 
TECHNOLOGY. INC. Job No. 12 197.06 Cam-din a tes X: 2,72 /",I ? 0.24 

y: 328,413.87 



EA Engitzeen’ng, Science, 

and Tec?moloky, Inc. 

LOG OF SOIL BORING 
Coordinates: 

Surface Elevation: 
Casing Above Surface: 

Reference Elevation: 

Reference Description 

HNU 200 ppm in borehole, rc 5 ppm in breathing zone 

2’ reddish-brown silty clay, trace lithic fragments, moist 

14’ reddish brown silty clay, relic texture, moist 

12’ reddish brown silty clay, mottled with white clay near bottom, dry 

Logged by: Bradley C. Blase Date: 19 May 1993 

Drilling Contractor: Environmental Drilling, Inc. Driller: Scott Hauge 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 34-l4ft Sandpack: 34 - 11 ft Grout: 9,5 - 0.0 ft 
BOH: 34-f-t Riser Interval: 14 - (+3) ft Eentonite: 11 - 9.5 ft Cover: steel stickup 



EA Engineering, Science, 
and Technology, Inc. 

W. Grove PA 

LOG OF SOIL BORING 

21 - 26 ft - dark red siltstone/shafa 

26 - 34 ft - brown silty sandstone, very hard, heavy vapors at 29-ft 

@ 2930 ft - HNU = 50 ppm in breathing zone, HNU = 200 ppm near borehole 
don respirators at IO:30 

@ 33 ft - HNU = 5-20 ppm in breathing zone, 50-l 00 ppm near borehole 

@ 34 ft - finish borehole, doff respirators at 11 ~10 

Logged by: Bradley C. Blase Date: 19 May 1993 

Drilling Contractor: Environmental Drilling. Inc. Driller: Scott Hauge 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 34-14ft Sandpack: 34 - 11 ft Grout: 9.5 - 0.0 ft 

BOH: 34-ft Riser Interval: 14-(f3)ft Bentonite: 11 -9.5 ft Cover: steel stickup 



WELL NO: NFM-20 
WELL COMPLETQN DIAGRAM 

Hinged Locking 
Steel Cover 

Reference Elevation 
324.55 ft Top PVC 

2X2ft NOE Features Above Grade 
Cbncrete Pad Not to Scale 

Depth (ft) Elevation (ft) 

o- -327.7 

6 in. Protective Steel Casing 

5 _ B-0 wn- tan organic silt,/cIay 

Dark red silty clay 

70- Bentonite Pellets 
from 9.5 to 11.0 ft 

4 in. I.D. Schedule 40 PVC Riser 
Reddish brown silty clay Casing from 3.0 ft above 

original grade to 74.0 ft 

75- 
Gradational filter Pack 
Sand 17.0 to 34.0 ft 

20 - Reddish brown silty clay 
(weathered silt&one) 

4 in. 1.0. 0.01 in. Slot 
Schedule 40 PVC SCFeen 

25- 
from 74.0 to 34.0 ft 

Dark red si/tstone/shale 

Brown silty sandstone 

30- 

Threaded Schedule 40 
PVC Cap at 34.0 ft 
Borehole Depth at 34.0 ft 

35- 
6.0 in. Borehole 

CEen t: U.S. Navy Lxfftion: W$bw Grove NAS 
EA ENGINEERING. 
SCIENCE. AND 
TECHNOLOGY. INC. Job No. 12197..6 Coordinates X: 2,726,579.8 

y: 328,509.7 I 



ISA Engineerhg, Science, 

Land Techology, Inc. 

Job. No. Client Location 

12197.06 US. Navy, Willow Grove NAS W. Grove, PA 

Drilling Method: Mobile B-80 - 4.25’ HSA to refusal, followed Boring No. 

bv 8-in air hammer to TD NFFW-21 

LOG OF SOIL BORING Sampling Method: HSA - 2’ x 24’ split spoon driven by 140# 

Coordinates: hammer. Air rotary - grab samples from cuttings Sheet 1 of 1 

Surface Elevation: Drilling 

Casing Above Surface: Water Lev. 20.03 Start Finish 

Reference Elevation: Time 1o:oo 11 :oo 14:40 

Reference Description: Date 5-l Q-03 5-18-93 S-18-93 

Reference TOC 

Sample/ Inches 1 Dpth 1 Samp. 1 PID 1 Blows 1 Depth 1 USCS Surface Conditions: Grass, gravel, fill - 160 ft east of fuel farm 

Type Drvn/ln. Csg. /samp. (ppm) per in 

Recvrd depth 6 in. Feet 
3s 24 I 1 0 a 01 

18 0 

mixed brown organic silt/clay, trace sand/gravel/brick, dry, no odor 

I I I . m.-. .* . 

33 124 I I2 2 I30 2 m FILL 1 mixed gray-black-brown silt/sand/organics, some gravel, sl. moist, no odor 

8’ as above 
CL 18’ light brown clayey silt, trace fine sand, dry, no odor 

light-med. brown-orange mottled sandy silt, more sand near bottom, 
trace clay, slightly moist, no odor 

light brown-tan sandy silt, trace clay, dry, no odor 

6” brown sandy silt/beige silty clay, dry 
6’ orange-brown clayey silt, trace sand, dry, no odor 

8’ as above 

16’ dark purpla-reddish silty clay (weathered shale), hard, moist 

maroon-dark red mudstone/siltstone (weathered), moist, hard 

spoon refusal at 15.4 ft 

15.4 - 20 ft - fractured/weathered maroon/red mud/siltstone (shale) 

20 - 29 ft I hard red mudstonejsiltstone (shale) 

29 ” 34 ft - gray-tan sandstone,, trace conglomerate, micaceous, hard 

Logged by: Bradley C. Blase Date: 18May1993 

Drilling Contractor: Environmental Drilling, Inc. Driller: Scott Hauge 

WELL SPECIFICATIONS: 
Diam. of casing: 4-in PCV Screen Interval: 34”9ft Sandpack: 34 - 7.7 ft Grout: 6.0 - 0.0 ft 

BOH: 34-h Riser Interval: 9 - (t2.5) ft Bentonite: 7.7 - 6.0 ft Cover: steel stickup 



WELL NO: NFM-21 
WELL COMPLETION DIAGRAM 

Hinged Locking 
Steel Cover 

Reference Elevation 
3f 7.36 ft Top PVC 

Zx2ft NOT: Featurns Above Gmde 
Concrete Pad Not to Scale 

Depth Elevation (ft) 

Q- - 314.4 

6 in. Protective Steel Casing 

5 - Brown clay and silt 

Bentonite Pellets 
from 6.0 to 7.7 ft 

4 in. 1.0. Schedule 40 PVC Riser 
Brown sandy silt Casing from 2.5 ft above 

10- original grade to 9.0 ft 

Dark red weathered shale 

75- Gmdationai Filter Pack 
Sand 7.7 to 34.0 ft 

Red weathered shale 

20- 4 in. LD. 0.01 in. Slot 
Schedule 40 PVC Screen 
from 9.0 to 34.0 ft 

Red shale 

25- 

30- Gray-tan sandstone 

Threaded Schedule 40 
PVC Cap at 34.0 ft 

35- 
Borehale Depth at 34.0 ft 

I- -l 
8.0 in. Borehole 

Ciien t: Cf. S. Navy Location: W/o w Grove NAS 
EA ENGINEERING. 
SCIENCE. AND 
-i-ECHNO~CGY. INC. llob No. 12197..6 Coordinates X: 2,727,328.79 

y: 328,?6 1.28 



APPENDIX B 

FIELD SAMPLING SHEETS 
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Field Record of Wefi Gauging, Purging, and Sampling 

/ AC--.. 
Site: /Q/It. cc, GR u p ./ a -L 
Well Number: &+&,I ” 3 Gauge Date: (g/A/ )q q 

‘Weather: Gww pc? c Gauge Time:--&L/O. , 
Well Condition: &x2 13 
Well Diameter (inches): w’ Stick Up or Down (ft): 

Gauging Method: XFP MGement Reference: 710-c. 
(1) Well Depth (ft): 28-/o Purge Date: k//r/,/q 2 

(2) Depth to LPH (ft): Purge Start Time: 

(3) Depth to Water (ft): dd . 2 n Purge Method: f 0 5 u fi pump 

(4) LPH Thickness (ft) = [(3) - (2)]: Purge Rate (gaillmin): 3 

(5) Liquid Depth (ft) = [ (1) - (3) 1: 0 Total Purge Time (min): /3. o 

(6) Liquid Volume (gall) = J’(5) *,Conversion]: Total Purge VoIume: 3 g, C 

Did We11 Pump Dry? Describe: I/E5 */i;T/Alc 9 A2A/%-O /,c j%fLJ Is a& pt, y I v 
Description of Purged Water Odor: 

HJ;bI, 

%7&i 7 

Sampler: 
g3 MS- 

Sampling Date: 

Sample Type (grap or composite): 
:,F 

Split? With Whom? 

Comments and Observations: 
z 

i’ 

I I I 
9 I 
10 : .+sj I I 

Conversions from Liquid Depth to Volume We11 Diameter Gallons/Foot 
5.16 ;:: 5.65 
1.47 ;:: 2.61 

12” 5.87 



Field Record of We11 Gauging, Purging, and Sampling 

Site: dJ;LLO t3 G Eb ci C? Lvw- Lx2 
Well Numbec A+jFF&,! - q ; Gauge Date: ,I+ / 3%~ ,f.* i 4 3 

Weather: z$JW# y ,gw= Gauge Time: /YQ< 
Well Condition: 6~0 

Well Diameter (inches): 9” 

Gauging Method: \z I”: fi 

Stick Up or Down (ft): 

Measurement Reference: % 4. C - 
(1) Well Depth (ft): Af/. 2 r Purge Date: /4/ /fud e 6 4 3 

(2) Depth to LPH (ft): Purge Start Time: / 7/s 

(3) Depth to Water (ft): /9* 2 c Purge Method: a’! ;uB r”uwQ 

(4) LPHThickness (ft) = [(3) - (2)j: Purge Rate (gaIl/min): A S’ 
(5) Liquid Depth (ft) = [(l) - (3)]: s0 0 Total Purge Time (mm): 

(6) Liquid Volume (gall) = C(5) * ,Conversion]: Total Purge Volume: 
Did WeIl Pump Dry? Describe: YES, I/rlr’ntk / ki+iriD j’@i*ljA:$ J?.&& 2ernhj /‘A&?‘c$ /&sr,& ?u&tx.-~ 

Description of Purged Water Odor: YES -3 PwbL~!.J~ 3 .*w/;t 
I 

Sampler: ‘;(L W 

Sampling Date: /C//rude 193 

Sample Type (grab or composite): G//? 8 Split? With Whom? Nfl 
Comments and Observations: 

Conversions from Liquid Depth to Volume: WeII Diameter Gallons/Foot 
2 0.16 
4” 0.65 
6” 1.47 
8’ 
12 

261 
5.87 





FieId Record of Wei1 Gauging, Purging, and Sampling 

Site: w/i& 13 &$$ e a __, 
Well Number: /tIFF& - Gauge Date: 6 /)L/] 9 3 

Weather: g&+v~J I/ Gauge Time: 
Well Condition: G-a Ah9 be k- 
Well Diameter (inches): 4 ’ ’ Stick Up or Down (ft): 

Gauging Method: TF 7 Measurement Reference: 

(1) We11 Depth (ft): 30. qfi 
.._. 

Purge Date: 6X+9/ 9 7 
(2) Depth to LPH (ft): Purge Start Time: /WA-P 
(3) Depth to Water (ft): /fo . 4 fi Purge Method: 2 ’ ‘5013 fim p 
(4) LPH Thickness (ft) = [(3) - (2)]: Purge Rate (gall/min): ~_S?A 
(5) Liquid Depth (Et) = [(I) - (3)]: / L/o 0 ’ Total Purge Time (mm): /?, L 
(6) Liquid Volume (gall) =. [(5) *,Conversion]: Total Purge Volume: &g 3 
Did Well Pump Dry? Describe: yg< 4 ids / LA;730 /C/M/;9’C /)Rw s/a.+/;t\~ I 
Description of Purged Water Odor: *n;eY /c /93,-/J 5’ 7 (rP72+ n -%7/+ 
Sampler: 

Sampling Date: 

Sample Type (grab or composite): 

Comments and Observations: 
Split? With Whom? 

b 

Conversions from Liquid Depth to Volume: Wel Diameter Gallons/Foot 
2” 0.16 
4” 0.65 
6” 1.47 
8” 2.6% 
12” 5.87 



., 

Field Record of WeI1 Gauging, Purging, and Sampling 

/ b-- 
Site: i!d/iL 0 41 &byi/e - --. _, 
Weli Number: /V?p#- /O 1, Gauge Date: 4 /&I, 43 
Weather: &/4Ldy Gauge Time: /&‘c O 

Well Condition: c =+wo 0 

Well Diameter (inches): L/j1 Stjck Up’or Dz (ft): 

Gauging IMethod: Z-E e Measurement Reference: r 0 . C 

(1) We11 Depth (ft): 37-d Purge Date: 4 // L/l 4 1 

(2) Depth to LPH (Et): ‘. Purge Start Time: 160 c;- 

(3) Depth to Water (ft): 9, /O Purge Method:>: 5 u rq /3uL4p 

(4) LPHThicl,cness (Et) = [(3) - (2)]: * Purge Rate (gall/min): 17 

(5) Liquid Depth (Et) = [(l) - (3)]: a?- 90 TotaI Purge Time (min): /9- 7 

(6) Liquid Volume (gall) = f(5) *-Conversion]: Total Purge Volume: 13 $? 

Did Well Pump Dry? Describe: y&( /B r;ti/crk 70 34~ /?J,+~I ‘ys Is”LjT< , 
Description of Purged Water Odor: L/E?- fi,?5~& /O mfd< 

Sampler: 

Sampling Date: 

Sample Type (grab or composite): 
,..S 

Split? With Whom? 

Comments and Observations: 
z 

I. 

Conversions from Liquid Depth to Volume: Weli Diameter Galions/Foot 
2” 0.16 
4” 0.65 

1.47 \ . g:: 261 
12’ 5.87 



Y/eather: . g(,~d h, Q / 
Well Condition: 

Gauge Time:. 

Well Diameter (inches)?:’ 4’ ’ .v Stick Up or Down (ft): 

Gauging Method: SF i) ‘I . ” Measurement Reference: zol c, 

Purge Date: 4 /iii 14 (3 

Purge Start Time: /$/s .~ 
Purge Method: &Z? t SC, 8 ~OJ $ 

Purge Rate (gaIl/min): $7 

: - (5) Liquid Depth (ft) = [(I) i ($1: i/s /n ‘. 
(6) Liquid Volume @I)~=‘[($ T-Con&rsion]:’ 

Total Purge Time (min): /O /n/ Z’J 

Total Purge Volume: ?$? 7 
. 

_- 

.A 

Did WeH,Pump D&f Describe: ,/z/o ” 

Description’of Purged,‘W%er. Odor:. 
iampjer: ” .-.I.:- .: ,‘, ,, ,li :), .I:‘ “7 i 

Split? With’Whom? 
. ‘. ’ 

Conversions from Liquid Depth to Volume: WeI1 Diameter Gallons/P’oo t 
2” 0.16 
4’” 0.65 

s”:: 1.47 
2.61 

i _a.” .a... . A.. II : ,̂  +.. 





Field Record of We11 Gauging, Purging, and Sampling 

Site: WZl ow GRDU& /Y&l! 91dd 

Well Number: /JF.? - / Gauge Date: /&/zQd e /!?3 

Weather: &c?cIy 2% ! Gauge Time: /9 05 
Well Condition: A!hJ +7b~ 

y/ 
I 

Well Diameter (inches): Stick Up or Down (ft): 

Gauging Method: z/=p Measurement Reference: %d .Y* 

(1) Well Depth (ft): 3!1! ?U Purge Date: /a /jo~Je 143 
(2) Depth to LPH (ft): Purge Start Time: /& 

(3) Depth to Water (ft): 15. 70 Purge Method: afLcL@ /%qg 

(4) LPH Thickness (ft) = [(3) - (2)]: Purge Rate (gaH/min): 7 gf? 

(5) Liquid Depth (ft) = [(I) - (3)]: 1% Zo Total Purge Time (min): /4. 0 

(6) Liquid Volume (gall) = [(S) “,ConversionJ: Total Purge Volume 

Did Well Pump Dry? Describe: &0 
-9s’ 

Description of Purged Water Odor: y& 

Sampler: sL L3 

Sampling Date: 1 pIduA)e 193 /L/30 
Sample Type (grab or composite): 6x4 g. Split? With whom? /c/o 
Comments and Observations: 

Conversions from Liquid Depth to Volume: WefI Diameter Gallons/Foot 
2’ 
4 

ii::5 6 

;: 2.61 1.47 

12 5.87 



Field Record of Well Gauging, Purging, and Sampling 

Site: &l/iL@U GiQQQ&. /?a 4f7 *4& 
We11 Number: ,dk?u - / 7 ; Gauge Date: ~~/5~wz / 93 

Weather: ~wwvr/ g&C Gauge Time: /0 $0 
WeI1 Condition: /Ij&.J 1 bd/C * 240 jl 

Well Diameter (inches): Y ’ t 

Gauging Method: -z’F(p 

Stick Up or Down (ft): 

Measurement Reference: 54 - c 0 

(1) Well Depth (ft): 22. /,e Purge Date: /&/a&e /q3 

(2) Depth to LPH (ft): Purge Start Time: i&5*5: 

(3) Depth to Water (ft): z 8< 
1 

Purge Method: 2 ’ ‘so& pq*kr” 

(4) LPHThickness (ft) = [(3) - (2)]: Purge Rate (gall/min): 9’ $pA 

(5) Liquid Depth (ft) = [(l) - (3)J: 1% 7< 

(6) Liquid VoIume (gall) = [(5) * Conversion]: 

Total Purge Time (min): 14.4 o 

Did Well Pump Dry? Describe 
.~~ Total Purge Volume: 7y, 2 1 

Description of Purged Water Odor: 

Sampler: $LII3 

Sampling Date: 14 &UN? /$% /Yru 

Sample Type (grab or composite): G&y& Split? With Whom? /.,I0 
Comments and Observations: 

\Fr,rl Borehoie I I I I I I 

Conversions from Liquid Depth to Volume: Well Diameter Gallons/Foot 
2” 0.16 
4” 0.65 
g : 1.47 

262 
12 5.87 



Field Record of We11 Gauging, Purging, and Sampling 

WellNumber: /r/FF# c /S , ; Gauge Date: /b / E!&!!F /93 
Gauge Tie: //dzo 

Well Condition: /V Prcf -&dC * 21/62 

We11 Diameter (inches): 4 /’ Stick Up or Down (ft): 

Gauging Method: rfp 
^( . 

Measurement Reference: 775.c. 
(1) We11 Depth (ft): 3g. 80 Purge Date: /b hh~c/93 
(2) Depth to LPH (Et): Purge Start Time: I/Z2 5. I 
(3) Depth to Water (ft): 15. /Y 

(4) LPH Thickness (ft) = t(3) - (2)j: 

(5) Liquid Depth (ft) = [(l) - (3)]: 23-&F 

(6) Liquid Volume (gall) = [(5) * Conversion]: 

Did Well Pump Dry? Descriie: A@ 

Description of Purged Water Odor: 

Sampler: ~~ 13 

Sampling Date: AB /J’Q~$ I 93 /s-$+2 

Sample Type (grab or composite): &?r) & 

Comments and Observations: 

Purge Method: $?? 5 &$ ?o~p 

Purge Rate (galllmin): 7 a~!& 

Total Purge Time (min): /y wi.+’ .y 

Total Purge Volume: / 17 o 

Split? With Whom? #a 

I 
-- - -_ ----_- 
Volumes 1 Time 1 

I 

PH Conductivity Temperature Turbidity 

Conversions from Liquid Depth to Volume: Weil Diameter 
8, 

4’ 

GaIIonsjFoot 
0.16 
0.65 
1.47 

8” 261 
12 5.87 



I 
I 
I 
I 

8 

I 

1 

I 

u 

FieId Record of We11 Gauging, Purging, and Sampiing 

Site: /JrIi 413 GRa Ue /2r9%4$ 
Well Number: ,&ficLo - /9 ; Gauge Date: /J/fir/@ I93 
Weather: <u&,,, ,, 90 c . Gauge Time: /3Z0 

We11 Condition: /21 eti A!ocf< 49 3YaZ 

We11 Diameter (inches): 9 ” Stick Up or Down (ft): 

Gauging Method: J??p Measurement Reference: % 6. C. 

(1) Well Depth (ft): 34’~ 90 Purge Date: /o/&,A~ / 93 

(2) Depth to LPH (ft): Purge Start Time: /325- f 
(3) Depth to Water (ft): $70, /U Purge Method: d- 343 ?Lw? 

(4) LPH Thickness (ft) = [(3) - (2)]: Purge Rate (gali/min): 1 $ f)’ 

(5) Liquid Depth (ft) = [(l) - (3)j: w 8u Total Purge Time (min): 

(6) Liquid Volume (gall) = E(5) * XIonversion]: Total Purge Volume: 73 l 2 d 

Did Well Pump Dry? Describe: YZ5, &&)5 /!&i-o 1s r*~/;~‘z,/~~~~e?d 1.~ flj;Orjj /b,$&.j /~,~~;~k c 
Description of Purged Water Odor: h2.g *l /. D M/h. 

Sampler: 3+& u 

Sampling Date: )8/TuNt 19s 

Sample Type (grab or composite): &‘@9 8 

Comments and Observations: 

Split? With Whom? /R,‘o 

Conversions from Liquid Depth to Volume: Well Diameter 
f: v 0165 9,. .;4 ? 

g: 1.47 261 g’ 
12 5.87 



Fieid Record of Well Gauging, Purging, and Sampling 

Site: #/*&ok) &Rd UC /97*ad 
Well Number: NF’j=&$ - Gauge Date: /O/rowc ) 933 
Weathec ~&M&S/ &f--L ! GaugeTime: 13 In 
We11 Condition: /crEw oak * d4’0a 
Well Diameter (inches): Y ” 

Gauging Method. - ZfP ZEk%EnZ~~~Zce: 7 0 C 
(1) We11 Depth (ft): 3Lb 9-q Purge Date: ;D /*3?&~e/ 92 
(2) Depth to LPH (ft): Purge Start Time: 13 *r 
(3) Depth to Water (ft): 3 01. L;2 5 Purge Method: 1 ‘L’S o I? p WlP 
(4) LPH Thickness (ft) = [(3) - (211: 

6 ,qti 
Purge Rate (gall/min): 3 . . 

(5) Liquid Depth (ft) = [(I) - (3)]: Total Purge Time (min): 00 m&‘$ 
(6) Liquid Volume (gall) = [(S) * C onversion]: ~~28~~Total Purge Volume: 33. K 
Did Well Pump Dry? Describe: Y& AFTER .J~;u’s tifi;&~ ,~s~,;vj &a I ,++$& ~t)LW.? 
Description of Purged Water Odor: 

I 

Sampler: $ t u 

Sampling Date: / 0 / $UM~ / 92 J-Lo 
Sampie Type (grab or composite): GRd d 
Comments and Observations: 

Split? With Whom? &n 

Conversions from Liquid Depth to Volume: Well Diameter Gallons/Foot 
2 0.16 

0.G 
1.47 
261 
5.87 



Field Record of Well Gauging, Purging, and Sampling 

Well Number: /r/rf-‘iJ H $ / Gauge Date: /b / ,y~~le / 9s 
Weather: ~OA+J # I 

%L/o2 

Gauge Time: //sr 
Well Condition: &g&J 4&k 
Well Diameter (inches): 

Gauging 

(1) Well Depth (ft): 3 6. 70 Purge Date: /&/Z&U r~ ) $? 3 

(2) Depth to LPH (ft): Purge Start Time: A?& 0 

(3) Depth to Water (ft): 2 q // 
$ 

Purge Method: 2‘;‘s 03 pti* p 

(4) LPH Thickness (ft) = C(3) - (2)]: Purge Rate (gall/min): 4 3 ?e 

(5) Liquid Depth (ft) = [(l) - (3)]: /a , 59 Totai Purge Time (min):]b#,>u’s 

(6) Liquid Volume (gall) = [(S) Total Purge Volume: dz. 6 

Did Well Pump Dry? Describe: 
1 

Description of Purged Water Odor: 

Sampler: XLG) 

Sampling Date: /~].jYYue 18 3 /b/a 

Sample Type (grab or composite). -GRAB Split? With Whom? Nb 
Comments and Observations: 

I: 
’ r: 

Conversions from Liquid Depth to Volume: Well Diameter Gailons/Poo t 
2” 0.16 
4 0.65 
6‘ 1.47 
8” 261 
12’ 5.87 

. 



Field record of well gauging, 

purging, and sampling 

Location: kvws &wIC&yI/ 64&u4 Date: a/ .J-c+* 9 -, 

Well No.: /wm-3 Well Dlum. 9 Time: /rvs- 

Weather: Bu&Az(~sr 8 r O 

Web conditions Sounding Method: 1. 

Stlckup/fiush? s-t/c/P ua Reference: f$?gc.v a/c c&i/* 
c 

Odor (if any): nKsu4f 

1. Well Depth 

2. Depth to Liquid: Page fate: 9 $c7/7 

,.‘; 
3. Depth to Water: 3?- a? Page Time: rr?c+v 

4. Liquid Column: 3-93 ,- 

5. Liquid Volume: v4-7 - Page Volume: ‘20 

Pump Dry? %I 

Describe: fl#J.w ~icr&.+j/ WpyflT /3-0wN _ A229 AflF r 94#5. 

/ / 

Sampie date: G!;2( I*-fi $3 Sample Time: /r+7 

Sample Type: 

Wftfi Whom? 

. . 
Comments: 

- - 



Field record of well gauging, 

purging, and sampling 

Location: c r c /l&W 6k%dxr 

Well No.: /w$f4=44 -4 Well Diam. Y” 

Weather: &.4ssc4J7- 8r” 

Well conditions - Sounding Method: rF,H _ e 

Stickup/Rush? P/us H Reference: &sz7 OF c ,eJ’/- 

Odor (if any): $rz?@LI+i 
/ 

1. Welt Deptfr: Page Method: 

? Denth to Liquid: Page rate: 

’ “” 3. Depth to Water: L/*T+f Puge Time: 

4. Liquid Column: 6Jis 

5. Liquid Volume: 7- 13 ? Page Volune: =$r, r- 

Pump Dry? e.Y 

Describe: y /r Ycz .4a!mbC& /4dC 
I , +Qd n?z?F 

Samplers: .5$X$ 

Sample date: of ~;a*r %> Sample Time: 

;ample Type: Gas, rd split? 

_ With Whom? 

Comments: 
. . 

- - 



Field record of we! gauging, 

purging, and sampling 

Location: R/f*ss In/v&w LduU+f 

WeK No.: Hew- 5 Well Diam. 

Weather: QL/ke?C .45/’ 3r0 

Weti conditiotx rLc7od izH=Y.Y. - Sounding Method: 

Stickup/tish? J-pc:/i &&7 Reference: GrF es= -/-a--q 
I - 

Odor (if any): Jd -*qfl 

1. Wel Depth 27-7(-’ 

,a-. 2. Depth to Liquid: Page rate: + c/-l 
.,i” \ 

i, ‘jr’ 3. Depth to Water: IT-77 Purge Time: 22 d/--+ ” 

R’ 4. Liquid Column: //,5# 

5. Liquid Volume: dM8 Purge Vokxne: c5z‘ 73 

Sample date: &’ ~Z.CYI?: 33 Sampie Time: 

t 

Sample Type: LA- m=u _ Split? 

With Whom? 

Comments: 

- - 



i 

8 
1 
8 
I 
‘I 

Field record of weii gauging, 

purging, und sampling 

Location: k/a ‘//a%4 &&gc/b- M,e5 Date: Ga- 93 

Well No.: /vFiW-A? Well Diam. Y 

Weather: $-- #Jr A(yPEc z 9.5-O 

Weli condition: &ud, & LOC& Sounding Method: z, E-be / 

Stickup/flush? Jti& -4/7 Reference: -- T+-~ of cHyJ,-3 

Odor (if any): 

1. Well Depth: 34.90 

I, .” 

2, Depth to Liquid: 

: 
!., 6Gk 7 *.. ‘- 3. Depth to Water: 

8 4. Liquid Column: 13.73 

I 5. Liquid Volume: 17 Page Volune: ‘49 

Pump Dry? -!%LL 

1 Describe: #F?s~ L/d get/. k/x?/7 /c H-Pr-4 &.f#.zr&e 2.) 3nL . kRi’o~k7~ / Y 

1 ;: J‘j -- 

II ampie date: 21 IL-+ 53 Sample Time: /J-t2 0 

Sample Type: GA.c7+? Split? -0 

With Whom? 

1 Comments: 



Field reccx-d of well gauging, 

purging, clnd sampling 

Date: 3f J-+-F G 3 

Time: /4f7rrlr 

Location: MJ- w**//pu c-adt- 

WeU No.: flz.HW -4 Well Diam. er/ 

Weather: U~~C.ef~ er O 

Wei condition: &@d 45&&F& Sounding Method: ,X/C/? -- 

Stickup/Flush? Reference: PCF c/c .c- /+-SC-> 

Odor (if any): Tv-iu-5K -- 

1. We!i Depth: 2x f-i0 Purge Method: 3” xrr~m.+-zw~/< 

I a. f, T :c:!id: Page rate: r sk5?A 

3. tiepih to Water: 7.00 Page Time: .2 0 e-d,- 

4. Liquid Columr~ 

5. Liquid Volume: gza. 5% - Page Vokxne: 72 

Pump Dry? /z/z& 

Describe: 

Samplers: .IPm 

Sample dafe: 24 7)--” 73 Sample Time: /J-J,- 

Sample Type: ~-k?e SpP t? 

With Whom? 

Comments: 



I. .-- _.... _ , 
. j  . _ _“. “. _ 

..“, _“..“.._“_i., 11”, “l.I.,.“._. 

WeK No.: Weit Diam. y” 
. 

Weather: ofY.seces7- aro - 

Puse Vokn?fz -L 

Sample Time: /&2 5 

Sarr$2 Type: Spiif? 

With Whom? -- 

Comnvnts: 

- - 



Field record of well gauging, 

purging, znd sampiing 

Dote: J/ 

Time: j 3/y 

Sounding Method: 27 66 

Reference: 7+?- &F eem---$ 

Purge Method: g0 ~~~~~~~~~~~ 

Page rate: 3~1 * 

Page Time: 8 N--V/- 

Purge Voiune: d Cr 

Location: 

WeU No.: FfFp=‘Hr -f-t Well Dianr. Ye’ 

Weather: ~V&~‘e,.~ 7- pt,z, 0 

Wea’ condition: GdoA n G-+-GZZH 

/, Stickup,‘fIush?~ 
I 

Odor (if any): 4-wM.T 

1. Well Depth: a J7zo 

2. Depth to Liquid: 

3. Depth to Water: e3ao 

4. Liquid Column: +w -- 

5. Liquid Volume: r- 9.r 

Pump Dry? r’o 

Describe: 

Samplers: Tf 

I 
Sample date: 02 i pew- 52 Somple Time: /‘I a 6 

Sample Type: &+-5 7pH Split? -0 

I Wifh. Whom? -I- 

D * . 
Comments: _I_. 



Field record of well gauging, 

pqiq, and sampling 

WeE condition: 6-d & ekees? Sounding Method: 2 6~ 

StIckup,‘bsh? sr/c,+ ti/ Reference: i-@-P *+a= c.e?s.-- 3 

Odor (if any): Nv-iu/& -- 

1. We1 Depth: 3’i: 40 Purge Method: 2 ” J-4v?..&Tses&+NF- 

2. Depth fo Liquidl Page rate: ~54-7’ 

3. Depth to Water: 7wq Page Time: 23 

4. Liquid Column: a 7, +?I 

5. Liquid Vobme: 33.‘7q Page Vokme: /3k 

Pump Dry? /L/A 

Sample Type: C&.&i& SpH? /vo 

Wifh Whom? 

Comments: 



Field record of weii gauging, 

purging, and sampling 

1 

Location: /“yiiJ Ly*c//ow 6ea.w 

Well No.: Welt Dlalm. Y 

”  . ”  c . . .  I  - -  . . “ . . ”  , , . ,  ”  . . - , . . _  “ “ ,  , , ,  I  . “ ,  , .  . . _ I .  . , - .  , . . ,  
, . . .  Y,.  “ . . .  . “ .  .  .  

, .  _. _. 

I 
..:.:7dition: &qf Sounding Method: z-- /AR-- 

Stickup/Flush? #4$&, Reference: 7-k.+- &H- /F,r#Y 2 

Odor (if any): Kb/vff 

1. Well Depth: 

2. Depth to Liquid: 

“* 3. Depth to Water: 

4. Liquid Column 

5. Liquid Volume: 

Pump Dry? /r/o 

Describe: 

Page Method: 2” J--,.+++,BJ~I 

Page rate: /c * 

Page Time: / ‘v 

Page Voiune: e 

Samplers: TJ 

Sample date: g/ J-h..” 93 Sample Time: WY/ 

Sample Type: AHAd f/e Split? n/u I__- 

With Whom? -. 

Comments: 



. . 
1 
I 
1 
8 

8 

Location: Wf~/6U G/zl@s NW 

Well No.: /l+viFw &? Well Dfam. Y ” 

Field record of well gauging, 

purging, and sampling 

8 
Weather: r-9 #fmv wr -.d Q#J d 

u 

Wei condition: d-f( Sounding Method: 

Stickup/Rush? Reference: 

I Odor (if any): 

:* 

D 1. We1 Depth: 3Q?a Puge Method: 1” se6~~~Jccp~~ 

I 
2 ;iquid: Purge fate: lr-5/-7 - 

i”, 3. Depth to Waizr: IT73 Puge Time: a3 

D 4. Liquid Col~~;l: 23*07 -- 

5. Liquid Voiume: 28.6) Puge VoCme: //-we Y 

Pump Dry? 

Describe: 

Samplers: 

Sample date: 

I Sample Type: 643~4~ Spiii? /)/G? 

With Whom? 

. . 
Comments: 

- - 



.Field record of weii gauging, 

purging, and sampling 

1. Welt Depth 

8, 

2. Depth to Liquid: 31-3 r 

(I I 
t 3. Depth to Water: 2=?.z3r 

Page Method: 

Page fate: 

Puge Time: 

4. Liquid Columrc 

1 

5. Liquid Voiume: Puge Votune: 

Pump Dry? 

Describe: w//Y /Ye/- &SW .* .&f&s” CAvdr 7b /@..a,& Y c/” 
Y Y 

----- 

Sample Type: &e&e zhH 

I 

Split? -0 

With Whom? 

I . . 
Comments: 

- - 



. . ” .-. I”,. ,..,. ._” .“. . ^ ,__ .._ .*, ,.,, ““_“_ _. . ._ . ,. ,,_.._ ._ I..l”“I....L .-. - 

Field record of wei1 gauging, 
purging, and sampling 

Time: ja0q 

Location: 1y.‘//ov 6~0~s n/rF/- 

WeU No.: /yfFW -620 Well Diam. 

Weather: SV/v*Y (w*-.: d -44” 

We!: condition: 6 SC “0 Sounding Method: rlf-p 

Stickup/Flush? J-Tr-zk w/ Reference: OH 6P CL.+-J.-c ” 

Odor (if any): e*+/r 

1. Well Depth: 

2. Depth to Liquid: 

3. Depth to Water: 

3&G sf 

3My 

-- 



Field record of weil gauging, 

purging, and sampling 

We!4 No.: np5fW’ d/ Well Dlam. -v 

Date: 2f J---F 43 

Time: /OS-a 

Weather: cw@kRxv~ B-F 

Wei condition: L ed d( Luck”Ge Sounding Method: 7-. P= a+? 

Stickup/Flush? 17/c/4 u&7 Reference: Y-&AI9 a,, c-/-v-t a7 

Odor (if any): 

1. Wei Depths 3k7d7 Purge Mefhod: 2fF~~~~~J.~Y~ _ 
w-7 

,i t0 Liquid: - Page rate: 

a. Oepth to Water: 2d625 Page Time: 8 0-7rG-H - 

4. Liquid Coiumn: ‘/O./D 

5. Liquid Volume: f2c2 Page Vohrne: J7 sM L 

Pump Dry? n/6 

Describe: 

. 

Samplers: A%@ 

,.n;ple date: ,q/ m--fl 53 

Sampie Type: l&?&z? 7Q# 

Scmpie Time: /.7’-?“” 

-Split? we 

_ With Whom? 

Comments: 
. . 

- - 

^.. .” ,._ .,,““. . I __ 


