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1.0 INTRODUCTION

This report summarizes the ongoing bioslurper operations at Site 16 at the Naval
Weapons Station-Earle facility. The report summarizes the product recovered,
groundwater treated, and the analytical results of the air and effluent discharges from the
bioslurper systems. The operation period was from September 9, 1999 through
November 26, 1999; however, the recovery numbers for the entire operational time
(February 1998 through November 1999) are summarized in the report.

Bioslurper Unit #1 (located adjacent to Building C-16) recovers product from the
following product extraction wells: 16MW-13, 16MW-14, 16MW-15, MWI6-04, and
vapor extraction wells: 16MW-22 and 16MW-23. Bioslurper Unit #2 (located north of
Building C-50) extracts from 16MW-20, 16MW-16, CI7/20MW-07, 16MW-17 and
i 6MW-19. Figure 1 depicts the locations of the extraction wells and bioslurping systems.

2.0 OPERATIONS AND DIFFICULTIES ENCOUNTERED

The original scope of work for the initial award was for the installation and operation of
the bioslurper systems for a one-year duration. The one-year period of operation was
completed at the end of May 1999. The systems were officially turned off June 9,1999.

Additional funding was awarded, but the Navy did not want the systems re-started until
an independent evaluation of the bioslurper systems was conducted. June through August
were characterized by low rainfall, and water elevations across the site were lower due to
the drought-type conditions over the summer. Upon consultation with the Navy, the
systems were operated intermittently from August 17, 1999 through September 9, 1999,
in order to remove product in the wells while the water table elevation was lower. At the
Navy's request, the systems were turned off September 9,1999.

The month of October was characterized by heavy rainstorms, resulting in increased·
water table elevations and subsequent product thickness measurements in the extraction
wells. Upon consultation with the Navy, the systems were restarted in November 1999 to
remove the free phase product in the extraction wells.

AUGUST 1999

Bioslurper Unit #1 was operated for a total of 59.5 hours between August 17, 1999 and
September 9, 1999, and Bioslurper Unit #2 was operated for a total of 43 hours. The total
amount of groundwater extracted during this time period was 13,508 gallons, with
approximately 48 gallons of free-phase oil removed. Appendix A provides a graphical
representation of the amount of oiVgroundwater extracted, and the operational hours for
each Unit. Table 1 and 2 summarize the product and water extracted from each unit to
date.
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On August 10, 1999, the four clay units and two activated carbon units associated with
the Bioslurper Unit #1 groundwater treatment system were vacuumed out and re-bedded..
Approximately 40,000 gallons of water was processed through the clay and carbon filters
between April 29, 1999 and August 10, 1999, prior to changing the filter media. Both
oiVwater separators were cleaned out on August 13, 1999. The oily water was
transported off site to Lorco Petroleum for recycling.

No operational difficulties were encountered during the operation of the systems from
August and September 1999.

NOVEMBER 1999

Bioslurper Unit #1 was operated for a total of 85 hours between November 1, 1999 and
December 1, 1999, and Bioslurper Unit #2 was operated for a total of 81 hours. The total
amount of groundwater extracted during this time period was 12,352 gallons, with
approximately 80 gallons of free-phase oil removed. Appendix A provides a graphical
representation of the amount of oil/groundwater extracted, and the operational hours for
each Unit.

The only operational difficulty encountered during November was an unplanned systems
start-up. due to a power outage. The NWS-Earle experienced a power outage due to
weather-related problems the weekend of November 8, 1999, and the systems were shut
down. Upon reactivation of the power, both bioslurpers started up automatically. The
start up happened over the weekend, and was not observed until Monday morning by
Foster Wheeler. No adverse impact occurred from the unplanned start-up. The system is
being re-programmed to eliminate the possibility of unplanned start-ups (re-starts) due to
power outages.

3.0 EVALUATION OF SITE CONDITIONS

Water level and product thickness measurements have been obtained periodically from
the extraction wells since August 1997 to establish product thickness and groundwater
elevation trends. Appendix D provides a tabular and graphical representation of the
adjusted water levels and product thickness in the extraction wells. All of the extraction
wells contained measurable product, with the exception of 16MW-21. As expected, the
vapor extraction wells (l6MW-22 and 16MW-23) located near the former gas station, did
not contain measurable free-product.

At the beginning of August 1999, the groundwater elevations in the recovery wells were
at their lowest elevations of the year. The graphs in Appendix D depict the groundwater
elevations of the recovery wells over time. Reduced rainfall in the summer months of
1999 resulted in drought-like conditions, which subsequently lowered the water table
elevations. As would be anticipated, the increased rainfall in the Fall of 1999 resulted in

3
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an increase in the water table elevations. The groundwater elevations in the recovery
wells rose 0.83 to 2.92 feet between August 3, 1999 and December I, 1999, with the
average elevation rise being 1.73 feet. Product thickness concentrations increased in a
number of wells with a rise of the water table.

The bioslurper systems were shut down from September 9, 1999 to November I, 1999 at
the request of the Navy. Groundwater elevation and product thickness data were obtained
from the recovery wells during the period in which the systems were shut down. Several
of the recovery wells continued to exhibit significant adjusted product thickness: 16MW­
13 (0.51 ft), 16MW-14 (0.53 ft.), 16MW-04 (0.38 ft.), 16MW-15 (0.57 ft.), and
C17/20MW-07 (0.93 ft.).

4.0 PRODUCT RECOVERY DATA

Table 1 summarizes the amount of free-phase oil recovered from the Bioslurper
Extraction Units. Appendix A provides a graphical representation of the amount of
oiUgroundwater extracted and the operational hours of the system. Table 2 summarizes
the groundwater extracted/treated to date. Table 3 summarizes the volume of total
petroleum hydrocarbons (TPH) removed via the groundwater treatment component of
bioslurper systems. Table 4 summarizes the volume of TPH removed via the air
extraction component of bioslurper systems. The TPH removal rate for the groundwater
and air discharges was calculated using laboratory analytical data and total flow rates for
the specific media.

5.0 EFFLUENT AND AIR ANALYSIS

The extracted groundwater effluent and the air discharges from the bioslurper units are
routinely sampled to ensure discharges are in compliance with the NJDEP air discharge
permit and the requirements set forth by the Navy Weapons Station-Earle Sewer
Treatment Plant. The air discharge is sampled for total volatile organics (including
benzene) and total petroleum hydrocarbons (TPH). Appendix B summarizes the
analytical results of the air discharge samples and the permit limits.

The effluent from the bioslurpers shall be analyzed monthly for TPH in order to ensure
the discharge is within the NWS-Earle Sewer Treatment Plant's NJPDES Permit. The
decrease in the frequency of the effluent analyses from weekly to monthly is a result of
one year operational report, which demonstrated a less frequent sampling regime could be
used to reduce the O&M costs, but stay within compliance of the discharge requirements.

Two effluent samples were obtained from the two bioslurper units, one prior to treatment
and one after the final carbon treatment unit. Table 5 summarizes the TPH results of the
effluent samples. Appendix C contains the laboratory analytical results of the effluent
samples.

4
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TABLE 1
NAVAL WEAPONS STATION-EARLE BIOSLURPER UNITS
OIL EXTRACTED TO DATE

1998 Free- Free- Free- Free- Free- Free- Free- . Free- Free-
Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil
Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted

February March April May August September October November December
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

Bioslurper 400 375 275 300 225 250 250 140 225
System #1
Bioslurper 25 50 50 20 55 30 40 20 30
System #2
Total 425 425 325 320 280 280 290 160 255

1999 Free- Free- Free- Free- Free- Free- Total Free-Product
Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Phase Oil Extracted to Date
Extracted Extracted Extracted Extracted Extracted Extracted

January February March April August November (gallons)
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

Bioslurper 220 50 125 65 34 66 3,000
System #1
Bioslurper 20 15 15 10 14 14 408
System #2
Total 240 65 140 75 48 80 3,408

5
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TABLE 2
NAVALWEAPONS STATION-EARLE BIOSLURPER UNITS
GROUNDWATER EXTRACTEDffREATED TO DATE

1998 Ground- Ground- Ground- Ground- Ground- Ground- Ground- Ground- Ground-
water water water water water water water water water
Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted

February March April May August September October November December
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

Bioslurper 2,675 26,169 23,898 12,799 16,498 34,612 29,974 20,503 40,611
System #1
Bioslurper 5,282 20,586 22,607 6,584 13,537 14,451 27,805 16,196 9,141
System #2
T tal 7,957 46,755 46,505 19,383 30,035 49,063 57,779 36,699 49,752

1999 Ground- Ground- Ground- Ground- Ground- Total Ground-
water water water water water water Extractedl
Extracted Extracted Extracted Extracted Extracted Treated to Date

January February March August November
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

Bioslurper 35,078 6,536 49,834 7,321 9,011 315,519
System #1
Bioslurper 8,843 536 12,956 6,187 3,341 168,052
System #2
Total 43,921 7,072 62,790 13,508 12,352 483,571

6
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TABLE 3
NAVAL WEAPONS STATION-EARLE BIOSLURPER UNITS
TOTAL PETROLEUM HYDROCARBONS (TPH) REMOVED VIA GROUNDWATER TREATMENT

1998 TPH TPH TPH TPH TPH TPH TPH TPH TPH
Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted Extracted
Ground- Ground- Ground- Ground- Ground- Ground- Ground- Ground- Ground-
water water water water water water water water water
Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment

February March April May August September October November December
(pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds)

Bioslurper 60.75 125.14 306.42 135.56 47.3 --- 175.99 179.16 192.96
System #1
Bioslurper 4.25 14.17 32.40 9.61 --- 13.99 2.37 4.26 11.48
System #2
Total 65.00 139.31 338.82 145.17 47.30 13.99 178.36 183.42 204.44

1999 TPH TPH TPH Extracted Extracted Total TPH
Extracted Extracted Extracted Ground- Ground- Extracted via
Ground- Ground- Ground- water water Groundwater to
water water water Treatment Treatment Date
Treatment Treatment Treatment

January February March April November
(pounds) (pounds) (pounds) (pounds) (pounds) (pounds)

Bioslurper 60.48 56.18 394.28 285.29 0.29 2019.80
System #1
Bioslurper 3.84 0.21 29.30 15.20 0.014 141.09
System #2
Total 64.32 56.39 423.58 300.49 0.30 2160.89

7
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TABLE 4
NAVAL WEAPONS STATION-EARLE BIOSLURPER UNITS
TOTAL PETROLEUM HYDROCARBONS (TPH) REMOVED VIA AIR EXTRACTION
1998 TPH TPH TPH TPH TPH TPH TPH TPH TPH

Removed Removed Removed Removed Removed Removed Removed Removed Removed
via Vapor via Vapor via Vapor" via Vapor via Vapor via Vapor via Vapor via Vapor via Vap r
Extraction Extraction Extraction Extraction Extraction Extraction Extraction Extraction Extraction

February March April May August September October November December
(pounds) (pounds) (pounds) (pounds) (pounds) (pounds)* (pounds) (pounds) (pounds)

Bioslurper 22.4 16.95 36.73 34.37 24.79 0 5.54 201.95 45.52
System #1
Bioslurper 4.5 7.7 20.74 9.96 18.89 32.4 16.71 0 2.79
System #2
Total 26.9 24.65 57.47 44.33 43.68 32.4 22.25 201.95 48.31

1999 TPH TPH TPH TPH Total TPH
Removed Removed Removed Removed Removed
via Vapor via Vapor via Vapor via Vapor via Vapor
Extraction Extraction Extraction Extraction Extraction

to Date
January February March November
(pounds) (pounds) (pounds) (pounds) (pounds)

Bioslurper 0 0 no data 94.24 482.48
System #1 to date
Bioslu"rper 2.60 1.53 no data 18.05 135.87
System #2 to date
Total 2.60 1.53 112.29 618.35

8
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TABLES
NAVAL WEAPONS STATION:'EARLE BIOSLURPER UNITS
TPH EFFLUENT RESULTS
Sample No. TPH Concentration TPH Concentration TPH Discharge

Prior to Treatment After Treatment Limit
Bioslurper Unit 1

16(A)99EW62 55 mg/l
16(A)99EW63 <0.5 mg/l 10 mg/l

Bioslurper Unit 2
16(B)99EW46 7.26 mg/l
16(B)99EW47 <0.5 mg/l 10 mg/l

As indicated by the analytical results, both bioslurper units are operating within the
permit requirements established for air and treated water discharge.

6.0 CONCLUSIONS

The bioslurper units were operated at a vacuum of between 5 to 10 inches of mercury at
each extraction well to extract an average total volume of approximately 0.42 gallons per
minute per well in August and November. The systems were only operated one or two
days a week to extract the product in the well and minimize the 0 & M costs. By only
operating Bioslurper Unit #1 intermittently, the TPH concentrations of the oil/water
separator effluent were the lowest since the initial start-up of the system. The average
TPH concentration of the effluent from the oil/water separator of Bioslurper Unit No. 1
was 802 mg/l, while the TPH concentration in November 1999 was 55 mg/l. This fact
reinforces the conclusion drawn in the One Year Operational Report; a longer residence
time of the extracted water would decrease the TPH concentration of the effluent, and
extend the life of the clay and carbon treatment vessels, which in turn decreases the 0 &
M costs. Base on observations of the oil/water separator clarity, the longer the longer the
residence time, the clearer the water. Any mechanically emulsified oil appears to settle
out over time.

While the product recovery quantities have decreased over the operational time of the
bioslurper units, a significant amount of product is still being recovered with the systems.
As the time-series graphs in Appendix D depict, the oil thickness in the extraction wells
rebound when the systems are turned off for any extended duration. The major
concentration of product seems to be concentrated in the vicinity of the southeastern
comer of Building C-16. The extraction wells (16MW-13, 16MW-04, 16MW-14,
16MW-15 and C17/20MW-07) in this area have consistently yielded the largest
quantities of product, and have also demonstrated the most "rebound" after the systems
have been turned off.

The operation of the bioslurper systems in an intermittent mode appears to yield
comparable monthly product quantities, while minimizing the amount of groundwater

9
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extracted. The intermittent operation also appears to reduce the TPH concentration of the
effluent from the oil/water separator (due to increased residence time of water in oil/water
separator), which in tum will extend the life of the groundwater treatment vessels. Until
further direction by the Navy, the bioslurper systems will continue to be operated
intermittently.

10
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BIOSLURPER UNIT 1 OIUWATER RECOVERED VERSUS OPERATIONAL TIME
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BIOSLURPER UNIT 2 OILlWATER RECOVERED VERSUS OPERATIONAL TIME
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------- ---------
U.S. Navy RAC Contract No. 62472-94-0-0398
Naval Weapons Station-Earle: Bioslurper No. 1

Analytical Results of Air Samples
After Carbon Units

-- -

Total Emissions:

Bioslurper Unit #1
SAMPLE NO.
16(A)99VD07
Sample Date:
11/12/1999

Compound
Acetone
Benzene.
Toluene

Ethylbenzene
m,p-Xylenes

o-Xylene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene

Molecular
Weight

(Ibsllbs-mol)
58.1
78.0
92.0
106.0
106.0
106.0
120.0
120.0

Conversion
Constant

(cu. ftllbs-mol
384.6
384.6
384.6
384.6
384.6
384.6
384.6
384.6

Time
Conversion

(min/hr)
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0

Weekly
Flow Rate
(cu. ftlmin)

55.0
55.0
55.0
55.0
55.0
55.0
55.0
55.0

Formula: Output Rate per Compound = (Mol, Wtlx(Time Cony,)x{Concentratjon)x(Flow Rate)
(Conv. Constant)x106

16(A)99VD07
December 1998
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u.s. Navy RAC Contract No. 62472-94-0-0398
Naval Weapons Station-Earle: Bioslurper No. 1

Analytical Results of Air Samples
Prior to Carbon Units

Total Emissions:

Bioslurper Unit #1

SAMPLE NO.
16(A)99VD06
Sample Date:
11/12/1999

Compound

Acetone
Benzene
Toluene

Ethylbenzene
m,p-Xylenes

o-Xylene
1,3,5-Trimethylbenzene
1,2,4-Trimethvlbenzene

Molecular
Weight

(Ibs/lbs-mol)

58.1
78.0
92.0
106.0
106.0
106.0
120.0
120.0

Conversion
Constant

(cu. fUlbs-mol

384.6
384.6
384.6
384.6
384.6
384.6
384.6
384.6

Time
Conversion

(min/hr)

60.0
60:0
60.0
60.0
60.0
60.0
60.0
60.0

Weekly
Flow Rate
(cu. fUmin)

55.0
55.0
55.0
55.0
55.0
55.0
55.0
55.0

Formula: Output Rate per Compound =(Mol Wt.)xCTirne ConV,)x(Concentration)x(Elow Rate)

(Conv. Constant)x106

16(A)99VD07
December 1998
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U.S. Navy RAC Contract No. 62472-94-0-0398
Naval Weapons Station-Earle: Bioslurper No.2

Analytical Results of Air Samples

Total Emissions:

Bioslurper Unit # 2

SAMPLE NO.
16(B)99VD06

Compound
Acetone
Benzene
Toluene

Ethylbenzene
m.p-Xylenes

o-Xylene
1.3.5-Trimethylbenzene
1.2,4-Trimethylbenzene

Molecular
Weight

(Ibs/lbs-mol)
58.1
78.0
92.0
106.0
106.0
106.0
120.0
120.0

Conversion
Constant

(cu. ftIlbs-mol
384.6
384.6
384.6
384.6
384.6
384.6
384.6
384.6

Time
Conversion

(min/hr)
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0

Sample Date: 11/12/1999

Weekly
Flow Rate
(cu. ftImin)

52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0

Formula: Output Rate per Compound = (Mol Wt.)x(Time ConV.)x(Concentration)x(Flow Rate)

(Conv. Constant)x106
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VOLATILE ORGANIC ANALYSIS
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CLIENT NAME:
PROJECT Ii:
PROJECT NAME:
MATRIX:
SAMPL.E VOLUME:
INITIAL PRESSURE:
FINAL PRESSURE:
PRES. DILUTION:
DILUTION FACTOR:

CAS NUMBER

Foster Wheeler Environmental

Naval Weapons Station Earle
Air/Canister
0.005 Liter
1.00 psia
1.00 psia
1.00
1

COMPOUND

CLIENT SAMPLE 10: Method Blank
AAI RFSIi 9932002

AAJ 10#: Method Blank

DATE SAMPLED: N/A
DATE RECEIVED: 11/16199
DATE ANALYZED: 11/17199

ANALYTICAL METHOD: EPA T014 (GCIM5)

CONCENTRATION

I
I
I
I
I
I
I
I
I
I

mg/m3 PQL ppm(v) PQL74-87-3 Chloromethane ND< 1.0 ND< 0.48474-B3-9 Bromomelhane ND< 1.0 ND< 0.25B75-01-04 Vinyl Chloride ND< 1.0 ND< 039175-0()..3 Chloroelhane ND< 1.0 ND< 0.37975-6S-4 Freon 11 ND< 1.0 ND< 0.17B75-35-4 1,1-0ic:tlJoroelhene ND< 1.0 ND< 0.25276-13-1 Freon 113 ND< 1.0 ND< 013175-0S-2 Mett¥ene Chloride ND<· 1.0 NO< 0.2BB75-35-3 1,1-Dichloroethane NO< 1.0 ND< 0.247156-6()"5 trans-1.2-Dichloroethene NO< 10 ND< 0.252

156-59-2 cis-1.2-Dichloroethene ND< 1.0 ND< 0.25267·66-3 Chloroform ND< 1.0 ND< 0.20571 -55-5 1,1,1-Trichloroethane ND< 1.0 ND< 0.1B356-23-5 Carbon Tetrachloride ND< 1.0 ND< 015971-43-2 Benzene ND< 1.0 ND< 0313107·06-2 1,2-Dichloroelhane ND< 1.0 NO< 024779-01-6 Trichloroelhene ND< 1.0 NO< o1B578-87-5 1,2-Dichlorooropane ND< 1.0 ND< 0.21610061-02-6 trans-1.3-Dichloropropene ND< 1.0 ND< 0.220108-B8·3 Toluene ND< 1.0 'ND< 0.265

10061·01·5 cis-1.3-Dlchloropropene ND< 1.0 ND< 022079· O().. 5 1,1-2-Tnchloroethane ND< 1.0 ND< 0.1B3127-18-4 Tetrachloroethene ND< 1.0 .. NO< 0.148106-93-4 Ethylene Dit:romide ND< 1.0 ND< 0130108-90-7 Chlorobenzene ND< 1.0 ND< 0217100-41-4 Ethytber.zene ND< 1.0 ND< 0.2301330-20-7 m.p-Xylene ND< 1.0 NO< 0.23095-47-6 o-Xylene ND< 1.0 ND< 0.23010()..42-S Styrene ND< 1.0 ND< 0.23579-34-5 1,1.2,2-Tetrachloretnar"e ND< 10 ND< 0.146

10B-67-B 1,3.5-Trimelnyl Benzene ND< 1.0 ND< 0.20395-63-6 1,2.4-Trimethyl Benzene ND< 10 ND< 0.203541-73-1 1,3-OichJorooenzene ND< 1.0 ND< 0.166106-46-7 1,4-Dichlorobenzene ND< 1.0 ND< 0.16610()..44-7 Chlorololuene ND< 1.0 ND< 019395-5()..1 1.2-Dictl/orobenzene ND< 1.0 ND< 0166

67-64-1 Acetone ND< 1.0 NU< u4U7B-93-3 2-Bulanone ND< 1.0 ND< 034010B-1()..1 4-methy\-2-pentanone ND< 1.0 NO< 0245591-7B·6 2-Hexanone ND< 1.0 ND< 0244

I
Surrogate Recovery
1,2-DiehlorOelhane-04 (551)
Toluene-dB (SS2)
4- Bromofiuorobenzene (553)

% Recovery
101
91
129

7()..130
7()..130
7()..130

I
ND- Not deleetea

TR· Trace

"Vakle outside QC limits due to matnx interfenee.

I Approved by _ Date _

I NOV 19 1999 22:00 Apollo Anal~tics Inc PAGE. 02



,I
From ApoUo Analytlcs, Inc. To: Foster Wheeler Envircnmental Date: 11/19/99 Time: 7:06:44 PM Page 3 of 5

VOLATILE ORGANIC ANALYSISI
'I
I

CLIENT NAME:
PROJECT #:
PROJECT NAME:
MATRIX:
SAMPLE VOLUME:
INITIAL PRESSURE:
FINAL PRESSURE:
PRES. DILUTION:
DILUTION FACTOR:

CAS NUMBER

Foster Wheeler Environmental

Naval Weapons Station Earle
AirlCanister .
0.01 Liter
14.74 psia
16.50 psia
1.12
1

COMPOUND

CLIENT SAMPLE 10: 16 CA) 99V006
AAJ RFS# 9932002

AAJ 10#: 9932002-001

DATE SAMPLED: 11/12/99
DATE RECEIVED: 11/16199
DATE ANALYZED: 11/17199

ANALYTICAL METHOD: EPA T014 (GCIMS)

CONCENTRATION

I
I
I
I
I
I
I
I
I
I

mgim3 PQL ppm(vl PQL74-87-3 Chloromethane HO< 0.560 NO< 0.27174-83-9 Bromomethane NO< 0.560 NO< 0.14475-01-04 Vinyl Chloride NO< 0.560 NO< 0.21975-00-3 ehloroethane HO< 0.560 NO< 0.21275-69-4 Freon 11 NO< 0.560 NO< 0.10075-35-4 1.1-0ichloroelhene NO< 0.560 NO< 0.14176-13-1 Freon 113 NO< 0.560 NO< 0.07375-09-2 Methylene Chloride NO< 0560 NO< 0.16175-35-3 1.1-Oichloroelhane NO< 0.560 NO< 0.138156-60-5 trans- 1,2-0ichloroethene HO< 0.560 NO< 0.141

156-59-2 CIS-1.2-0ichloroethene. NO< 0560 NO< 0.14167-66-3 Chloroform NO< 0.560 NO< 0.11571-55-6 1.1.1-Trichloroethane NO< 0.560 NO< 0.10356-23-5 Carbon Tetrachloride NO< 0560 NO< 0.08971-43-2 Benzene 18 0.560 5.7 0.175107-06-2 1,2-Oichloroethane NO< 0.560 NO< 0.13879-01-6 Tnchloroethene NO< 0.560 NO< 0.10478-87-5 1.2-0ichloropropane NO< 0.560 NO< 0.12110061-02-6 trans-1.~Dichloropropene NO< 0.560 NO< 0.123108-88-3 Toluene 5.9 0.560 1.6 0.149

10061-01-5 cis-1 .~Dlchloropropene NO<
0.560 I NO< 0.12379-00-5 1,1-2-Trichloroethane NO< 0.560 NO< 0.103127-18-4 Tetracnloroethene NO< 0560 NO< 0.053106-93-4 Ethylene Oibromice NO< 0.560 NO< 0.073108-90-7 Chlorobenzene NO< 0.560 ! NO< 0.122100-41-4 Ethylbenzene 18 0.560 42 0.1291330-20-7 m.p-Xylene 24 0.560 5.5 0.12995-47-6 o-Xylene 12 0.560 2.8 0.129100-42-5 Styrene NO< 0.560 NO< 0.13179-34-5 1,1.2.2-Tetrachlorelha,1e NO< 0560 NO< 0.082

108-67-8 1,3.5-Trimethyl Benzene 7.4 0.560 I 1.5 0.11495-63-6 1,2.4-Trimethyl Benzene 31 0.560 6.4 0.114541-73-1 1,~Oichlorobenzene NO< 0560 NO< 0.093106-46-7 1.4-0ichlorobenzene HO< 0.560 NO< 0.093100-44-7 Chlorotoluene NO< 0.560 NO< 0.10895-50-1 1,2-0ichlorobenzene HO< 0.560 NO< 0.093

67-64-1 Acetone NO< 0.560'1 NO< 0.23678-93-3 2-Butanone HO< 0.560 NO< 0.190108-10-1 4-methyl-2-penlanone NO< 0.560 I NO< 0.137591-78-6 2-Hexanone HO< 0.500 NO< 0.137

I
Surrogate Recovery
1.2-0ichloroethane,04 (551)
Toluene-d8 (S52)
4- Bromotluorobenzene (S53)

"AI Recovery
101
88
98

70-130
70-130
70-130'

I
NO- Not detected

TR - Trace

"Value outside QC limits due to matrix interfence.

I Approved by _ Date _

I NOV 19 1999 22:00 Apollo Anal~tics Inc PAGE. 03



I
I

From: ApOHo Analytlcs, Inc. To: Foster Wheeler Environmental

"
Date 11119/99 Time: 7:06:44 PM Page 4 of 5

VOLATILE ORGANIC ANALYSIS

I
'I
I

CLIENT NAME:
PROJECT II:
PROJECT NAME:
MATRIX:
SAMPLE VOLUME:
INITIAL PRESSURE:
FINAL. PRESSURE:
PRES. ·DILUTION :
DILUTION FACTOR:

CAS NUMBER

Foster Wheeler Environmental

Naval Weapons Station Earle
Air/Canister
0.01 Liter
14.70 psia
16.30 psia
1.11
1

COMPOUND

CLIENT SAMPLE 10: 16 (Al 99VD07
AAI RFS# 9932002

AA1ID#: 9932002-002

DATE SAMPL.ED: 11/12199
DATE RECEIVED: 11/16/99
DATE ANAL.YZED: 11/17/99

ANALYTICAL METHOD: EPA T014 (GCIM5)

CONCENTRATION

I
I
I
I
I
I
I
I
I
I

mg/m3 PQL. ppm(v) PQL.
74-87-3 Chloromethane ND< 0.:;'54 ND< 0.269
74-83·9 Bromomethane ND< 0.554 ND< 0.143

75-01·04 Vinyl Chloride ND< 0.554 ND< 0.217
75-00-3 Chloroethane ND< 0.554 ND< 0.210
75-69-4 Freon 11 ND< 0.554 ND< 0.099 .
75-35-4 1,1-Dichloroelhene ND< 0.554 ND< 0.140
76-13-1 Freon 113 ND< 0.554 ND< 0.072
75-09-2 Methylene Chloride ND< 0.554 ND< 0.160
75-35-3 1,1-Dichloroethane ND< 0.554 ND< 0.137
156-60-5 trans-1,2-Dichloroethene ND< 0.554 ND< 0.140

156-59-2 cis-1.2-Dichloroethene ND< 0.554 I ND< 0.140
67-66-3 Chlorofom1 ND< 0.554 ND< 0.114
71·55-6 1,1.1'Trichloroethane ND< 0.554 ND< 0.102
56-23-5 Carbon Tetrachloride ND< 0.554 ND< 0.088
71-43-2 Benzene ND< 0.554 ND< 0.174
107-06-2. 1,2-Dichloroelhane ND< 0.554 ND< . 0.137
79-01-6 Tnchloroelhene ND< 0.554 . ND< 0.103
78-87-5 1,2-Dichloropropane ND< 0.554 ND< 0.120

10061-02-6 trans-1 ,3- Dichloropropene ND< 0.554 ND< 0.122
108-88-3 Toluene ND< 0.554 ND< 0.147

10061-01-5 cis-1.3-Dichloropropene ND< 0.554 ND< 0.122
79-00-5 1,1-2-inchloroeJhane ND< 0.554 ND< 0.102
127-18-4 Tetrachloroelhene ND< 0.554 ND< 0.062
106-93-4 Ethylene Dibromioe ND< 0.554 ND< 0.072
108-90-7 Chlorobenzene ND< 0.554 ND< 0.120
100-41-4 Elhylbenzene ND< 0.554 ND< 0.128
1330-20-7 m,p·Xylene 061 0.554 0.14 0.128
95-47-6 o·Xylene ND< 0.554 ND< 0.128
100-42-5 Styrene ND< 0.554 ND< 0.130
79-34-5 1,1.2,2-Tetrachlorelhane ND< 0.554 ND< 0.08~

108-67-8 1,3.5-Trimethyl Benzene ND< 0.554 ND< 0.113
95-63-6 1,2.4-Trimethyl Benzene ND< 0.554 ND< 0.113

541-73-1 1,3-Dichlorobenzene ND< 0.554 ND< 0.092
106-46-7 1,4-Dichlorobenzene ND< 0.554 ND< 0.092
100-44-7 Chlorotoluene ND< 0.554 ND< 0.107
95·50-1 1,2·Dichlorobenzene ND< 0.554 ND< 0.092

67-64-1 Acetone ND< 0.554 ND< 0.234
78·93·3 2·Butanone ND< 0.554 ND< 0188
108·10-1 4-methyl- 2-pentanone ND< 0.554 ND< 0.136
591-78-6 2-Hexanone ND< 0.554 ND< 0.135

I
Surrogate Recovery
1,2-Dichloroelhane-D4 (551)
Toluene·d8 (552)
4- Bromofluorober2ene (553)

I'D Recovery
101
91
110

70-130
70-130
70·130

I
ND· Not detected

TR - Trace

*Value outside QC limits due to matrix interfence.

I Approved by _ Date ---------

I NOV 19 1999 22:00 Apollo Analytics Inc PAGE. 04



I
I

From ApoUo Analytics, Inc. To: Fosler Wheeler EnVIronmental Date: 11119/99 TIme: 7:06:44 PM Page 5 of 5

VOLATILE ORGANIC ANALYSIS

I
I
I

CLIENT NAME:
PROJECT Ii:
PROJECT NAME:
MATRIX:
SAMPLE VOLUME:
INITIAL PRESSURE:
FINAL PRESSURE:
PRES. DILUTION:
DILUTION FACTOR:

CAS NUMBER

Fosler Wheeler Environmental

Naval Weapons Slation Earle
Air/Canister
0.01 Liter
14.70 psia
16.30 psia
1.11
1

COMPOUND

CLIENT SAMPLE ID: 16 (B) 99VD06
AAJ RFSIi 9932002

AAJ 101i: 9932002-003

DATE SAMPLED: 11/12199
DATE RECEIVED: 11/16/99
DATE ANALYZEO: 11/17/99

ANALYTICAL METHOD: EPA T014 (GCIM5)

CONCENTRATION

I
I
I
I
I
I
I
I
I
I

mg/m3 pal llllm(v) pal
74-87-3 Chloromethane ND< 0.554 ND< 0.269
74-83-9 Bromomethane ND< 0.554 ND< 0.143

75-01-04 Vinyl Chloride ND< 0.554 ND< 0.217
75-00-3 Chloroethane ND< 0.554 ND< 0210
75·5S-4 Freon 11 ND< 0.554 ND< 0.099
75-35-4 1,1-Dichloroethene ND< 0.554 ND< 0.140
76-13-1 Freon 113 ND< 0.554 ND< 0.072
75-0S-2 Methylene Chloride ND< 0.554 ND< 0.160
75-35-3 1,1-Dichloroethane ND< 0.554 ND< 0137

156-60-5 trans-1,2-Dichloroethene ND< 0.554 ND< 0.140

156·5S-2 cls-1,2-Dichloroethene ND< 0.554 I ND< 0.140
67-66-3 Chloroform ND< 0.554 I ND< 0114
71-55-6 1,1.1·Trichloroethane ND< 0.554 ND< 0.102
56·23-5 Caroon Tetrachloride ND< 0.554 . ND< 0088
71-43-2 Benzene 0.59 0.554 0.22 0.174

107-06-2 1.2-Dichloroethane ND< 0.554 ND< 0137
7S-01-6 Tnchloroethene ND< 0.554 ND< 0.103
76-87-5 1,2-Dichloropropane ND< 0.554 I ND< 0120

10061-02·6 tnans-1.3-Dichloropropene ND< 0.554 I ND< 0.122
108-88-3 Toluene ND< 0.554 ND< 0.147

10061-01-5 cis-1,3-Dichlorooropene ND< 0.554 I ND< 0.122
79-00-5 1.1·2-Trichloroethane ND< 0.554 I ND< 0.102
127-18-4 Tetracnloroethene ND< 0.554 ND< 0.062
106-93-4 Ethyfene Dibromide ND< 0.554 ND< 0.072
108:90-7 Chlorobenzene ND< 0.554 ND< 0.120
100·41·4 Etnyfbenzene 24 0.554 0.56 0128
1330-20-7 m.p-Xylene 3.6 0.554

1

0.87 0.126
95-47-6 o-Xylene 2.1 0.554 0.49 0.128
100-42·5 Styrene ND< 0.554 ND< 0.130
7S-34-5 1.1.2.2-Tetrachlorethane ND< 0.554 ND< 0.06i

108-67-8 1.3.5-Trimethyl Benzene 1.8 0.554 0.36 0.113
95-63-6 1,2.4-Trimethyf Benzene 9.8 0.554 2.0 0.113

541-73-1 1.3-Dichlorobenzene ND< 0.554 ND< 0.092
106·46-7 1.4-Di chlorobenzene ND< 0.554 ND< 0.092
100-44-7 Chlorotoluene ND< 0.554 ND< -0.107
95-50-1 1.2·Dichlorobenzene ND< 0.554 ND< 0.092

67-64-1 Acetone ND< 0.554 ND< 0.234
78·93-3 2-Butanone ND< 0.554 ND< 0.188

108-10-1 4-methy~2·pentanone ND< 0.554 ND< 0.136
5~1-7a-6 2-Hexanone ND< 0.554 ND< 0.135

I
Surrogate Recovery
1.2·Dichloroethane·D4 (581)
Toluene-d8 (582)
4- Bromofluorobenzene (553)

% Recovery
116
118
102

70-130
70-130
70·130

I
ND- Not detected

TR - Trace

"Value outside QC limits due to matrix interfence.

I Approved by _ Date'--------

I NOV 19 1999 22:01 Apollo Anal~tics Inc PAGE. 05



To : Mike Heffron From: Leticia Zelaya

Sent: 11/23/99 at 7:16:00 PM Pages: 3 (including Cover)

Subject 8015M gas results for Naval Weapons Station Earle project.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

From: Apollo Analytics. Inc. To: Foster Wheeler Environmental

FAGSIMILE COVER PAGE

NOV 23 1999 22:09

Date: 11/23/99 Time: 7:16:02 PM

Apollo Anal~tics Inc PAGE.01

Page 1 of 3



I
I
I
I
I

From: Apollo Analyt,cs, Inc. To: Foster Wheeler EnVIronmental

Client Name: Foster Wheeler Environmental

Project Name: Naval Weapons Station Earle

Project tI:-

Matrix: AirlCanister

Dale: 11123199 Time: 7:16:02 PM

ANALYTICAL RESULTS

AAJ RFS #: 9932002

Date(s) Sampled: 11/12/99

Dale(s) Analyzed: 11/16199

Anatylical Method: CARB!EPA

Chemist: LL

Page 2 of 3

I
I

Units

EPA 8015mod

TPH as gasoline (ppm(,,))

,. (Al ggveoo

9932002 -001

1,529

1. (AI Uve07

g932002 ·002

83

1. (8) uveoo

9932002 -003

326

Method

Blan~

ND<10

I
I
I
I
I
I
I
I
I
I
I

1. (Al gg"006 1& (Al g;"007 10 (8) U"OOO

Units 9932002 -001 9932002 ·002 9932002 -003

:EPA 8015mod

TPH as gasoline (mg/m3) 5,380 290 1,144

Approved by: _

Method

Blan~

ND<i.O

Date _

I NOV 23 1999 22:09 Apollo Analytics Inc PAGE. 02
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I
I

rn.m. ""PonD Nlill)'IICS, Inc. To Fosler Wheeler Environmental Dale: 11123199 Time: 7:16:02 PM

QUALITY CONTROL

AAJ RFS #: 9932002

Page 3 of 3

Sample Result Duplicate Result RPD Quality Control
9932002-003 9932002-003 Limits_____________________________ .. (pp_~(v)L {ElP_~Jv)). ~ ..rto) _._.EPA 8015mod

Cierlt Name: Foster Wheeler Environmental
ProjecI Name: Naval Weapons Station Earle

Project #:-
Matrix: Air/Canister

I
I
I

TPH as gasoline 326 296

Date(S) Sampled 11112139

Date(sl Analyzed: 11116199

Analytical Method: CARBJEPA

Chemist: LL

10 30

I
I
I
I
I
I
I
I
I
I
I

Sample Result Duplicate Result RPD Quality Control
9932002-003 9932002-003 Limits

(mg/m3) (mg/m3) (%) (%)iEPA 8015mod

TPH as gasoline 1,144 1,040 10 30

I Approved by: _ Date:. _

I NOV 23 1999 22:09 ~pollo ~nal~tics Inc PAGE. 03



-------------------NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH CONCENTRATIONS IN AIR

BIOSLURPER UNIT 1

OPERATED (hours): 85

AVERAGE FLOW RATE (cfm): 55

TPH CONCENTRATION (mg/mJ
): 5380

(as per analytical) 16(A)99VD 6

94.23603 =POUNDS OF TPH

BIOSLURPER UNIT 2

OPERATED (hours): 81

AVERAGE FLOW RATE (cfm): 52

TPH CONCENTRATION (mg/mJ
): 1144

(as per analytical) 16(B)99VD 6

18.05375 =POUNDS OF TPH

POUNDS OF TPH=
AVERAGE FLOW RATE (cfm) * 0.02832m3/fe * TPH CONC(mg/m3

) * 0.001g/mg * 0.002205 Ibs/g * 60 min/hr * O~ERATED (hours)

12/6/1999

TPH Air Calc
DEC
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5.1935 CHEi17E:CH ::::OlseN

RE?O~T 07 ~~ALYS!S

I
I
I
I

FOSTER WP.EELER ENV!RONY£NTAL
C~~ OXFOR~ VALLEY
SUITE 4!OO
~~GHO~~~, ?A 19047­
A:~~: ~£G WATSON

PROJECT ~ L5945NJ

Sk~FLE ~~~ER- 9~B75
DA~E SAV,PL~D- 12/0:/99
DATE RECE:~ED- ~2/03/99

DE:rVER~D BY- FE=EX

Page :. 0: 1

DA'I'E: 1~/0€/99

SAMPLE ID- l6(~)E~SSW62

'I':~ SAMPLED- :335 SAM?LER- CL:~~:

TI~E ~ECE:·VED- 1000
RECEI'V"ED EY· SP SA;'!?:"E YoA':'R:X- WW
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T:~E RECEIVED- 1000
RECEIVED BY· S? SN~PLE MA~R!X- ~~

I METHOD
k"ALY3:S
DATE :-:X! EY R.ESt":.T l'"N:T3

I
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DA:E RECE:'J~~~D- 12/03/99
DEl.IVE"'-AD EY - FE~EX·
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DAT~: 12/06/99

SAMFLE I~- lE(S)EW99W46
TIME SA~?LE~- 1515 SkV;~~ER- :L:E~~

TIM~ RECE:VED- 100e
RECE:VZ~ :BY· S? SAMPLE M1I.!~IX- W',.;
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I
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I
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I
I
I
I
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SAv.?~E ~ER- 9~e78
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DEL:VERE~ BY- rEDEX
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Well: 16MW-04

Elevation

(ft)

98.0

Water Level & Product Surface Elevation
o
\l

Product

Water Level

Brjef slarl up I!c
~stlut down 6/91199

Shut dow~ Syslem
~5/2B/99

huldown for
r----~odifications~/6/98

~

4J

95.0 r 1 ~ R••'o,'·'IS,,".mExlclion 1/14 98 ----, '\il f
B

/
3

/
9B

96.0

97.0

,5y lem lurned pn 8/17/99

yslem lurneb all 9/B/99

~htJ;;;J
r=L h

-+;JJ
¥'V'

89.0

88.0
Aug 20

1997

Nov 14

1997

Feb 8

1998

May 6

1998

Jul 31

1998

Oct 26

1998

Jan 20

1999

Apr 16

1999

Jul 12

1999

Oct 6

1999

Jan 1

2000
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Well: 16MW-13

Elevation

(ft)

96.5

Water Level & Product Surface Elevation
o = Product

\1 = Water Level

all 9/8/99

urned on 1 1/2/99

n 8/17/99

Lj\1
5hutdown lor
~odilications ~/6/98

taction 1/14~98- ~l~1\\
6r1~ \\/

,I~estarted System r;hut dow System

8/3/98 5/28/99

r>~ \
.,

~
,

Eriel start up &:

[l.. ~
J ji~rs

hut down 6/ ~/99

/, ~
"- 7tt

~~~I
~[J r y tem turned

,~

;~V
r- ystem turne

~
rystem I

\

I\u I '\

~
JILl
~

..... v~

~

95.7

92.3

93.1

94.0

Ex

94.8

90.6

89.7

91.4

88.9

88.0
Aug 20

1997

Nov 14

1997

Feb 8

1998

May 6

1998

Jul 31

1998

Oct 26

1998

Jon 20

1999

Apr 16

1999

Jul 12

1999

Oct 6

1999

Jon 1

2000
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Well: 16MW-14

Elevation

(ft)

98.0

Water Level & Product Surface Elevation
o = Product

\J = Water Level

97.2

m ,?If \~ I ~ M
r"l/II I ~~~ I~

Ext~actian 1/14Y98 --

~~71 I I I~

n 8/17/99

Dec 31

1999

ystem turnet off 9/8/99

ystem turned an 11/2/99

\J;
Oct 5

1999

ryttem turned

~
~

......

~

Brief start up llc
IsHut down 6/91199

f

Jul 11

1999

Shut dow~ System
15/28/99

If

Apr 15

1999

Jan 19

1999
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1998

Jut 31

1998
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r--tlodifications ~/6/98

May 5

1998

~
" Ii

JtJ-~ JI \\ I Restarted ISystem

fJ\~ \ \ f 8
/

3
/

98

~'~9 \\

Feb 8

1998

'VI

Nov 14

1997

94.0

90.0

Aug 20
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93.2

92.4

90.8

95.5

94.8

95.4

91.5
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Well: 16MW-15

n 8/17/99

off 9/8/99

urned on 11/2/99

Dec 31

1999

o = Product

\l = Water Level

Oct 5

1999

Jul 11

1999

Apr 16

1999

Jon 19

1999

Oct 25

1998

Jul 31

1998

May 5

1998

Water Level & Product Surface Elevation

Feb 8

1998

Nov 14

1997

hutdown for

I ~od;fjcolions 1;/6/98

~

d: E\
r~estorted System

d action 1/14 98- 8/3/98
I;~~t dow System

r:::I: 5 28/99

)b'~ \~
I~

!cB ef start u,,/gif(""W v 1st ul down 6 /99

yr;; f \ to A
t

~r:::l

[~ J; If '\ g: I :r
N~~- r y tem turnedL::T

'~ / v V" 14 , '- ystem turne

~stem Iv v ..r
\ 'P'lI~ •~~ J \ l'k"
~~ I{
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94.0

91.6

93.2

95.6

Ex
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92.4
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98.0

97.2

90.0
Aug 20

1997

90.8
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Well: C17MW-07

Elevation

(ft)

100
Water Level & Product Surface Elevation

o = Product

\l - Water Level

4J
99

98
hutdawn for

I T.adificotions 1>/6/98

Exttactian 1/14j98-­

95

~Lro If n 8/17/99

;=A''--/- -t-_----'tDftI--+-__--t-+---¥''''''t'''e'-'.m.:.....>t...u'-'rn.:.>e'-T off 9/8/99

FiI r~em turned on 11/2/99

Shut dow4 System
'----5/28/99

\~~
~

'if"

Brief start up I!c
'sHut down 6/91199

l

~

V ""V"

Restarted ISystem
'-8/3/98

I~

M~r1 ~

~
94

89

93

96

92

90

88
Aug 20

1997

Nov 14

1997

Feb 8

1998

May 6

1998

Jul 31
1998

Oct 26

1998

Jon 20

1999

Apr 16

1999

Jut 12
1999

Oct 6

1999

Jon 1

2000
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Well: 16MW-16

Elevation

(ft)

98.0

97.0

96.0

Water Level & Product Surface Elevation
o = Product

\l = Water Level

E.
94.0

95.0

93.0

92.0

91.0

90.0

~---j hutdown for
~ I ~Odificotions ~/6/98

t oclion 1/14 98 - IjII ~ '!\..' _Shut dow System
l~ r ~ I 5/28/99

P~~ ~ r:i~~~d System I ~ Br ef start up ~.
~ "!2r' \\. = fSh t down 6/9 99

~~ \~ Cl j)at ~ 13 ,-5ys em turned (

,"~ ) , ~ ,_~ d "Ii~ -".'";;~'".
~ , ~J~

V-\
""f!J

8/17/99
off 9/8/99

urned on 11/2/99
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88.0
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Feb 8

1998

May 5
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Jul 31
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Jan 19

1999

Apr 16

1999

Jul 11

1999

Oct 5

1999

Dec 31

1999
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Well: 16MW-17

Elevation

(ft)

98.0

Water Level & Product Surface Elevation
o
\J

Product

Water Level

n 8/17/99

off 9/8/99
urned on 11/2/99

'" .• wn In.
II odilicotions f /6/98

: action 1/141/98 - c-~estorted System

~
8/3/98

..J:O ~
C~~~ ,;hut dow System

5/28/99

N< /¥' r f .~

~ ~fa..
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r Cl

~st ut down 6/91/99

~ -0/ \ ~ I
Il;<I , ,-sy

.~ t,o
tem turned

~ ,ystem turne
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\ rreml

R!.\

~

I\{~~
V
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Ew
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Nov 14
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Feb 8

1998
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1998

Jul 31

1998
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Jan 19
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1999

Jul 11

1999

Oct 5

1999

Dec 31

1999
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Well: 16MW-18

o = Product

\l = Water Level

Elevation

(ft)

98.0

97.0

96.0

Ex
95.0

94.0

93.0

92.0

91.0

90.0
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Water Level & Product Surface Elevation
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~ c-
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r y tem turned
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~~ f:!J \
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/ \ fB/3/9B
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~El~ I ~ / ~
~k ~ ~ IT
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1')1 ~
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urned on 11/2/99
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Nov 14
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Feb 8

1998

May 5
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Jul 31
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Oct 25
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Jan 19

1999

Apr 16

1999

Jul 11

1999

Oct 5
. 1999

Dec 31

1999
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Well: 16MW-19

Elevation

off 9/8/99

urned on 1 t /2/99

n 8/17/99

Product

Water Level

o
\lWater Level & Product Surface Elevation

~hutdown lor

= I ~odifications 6/6/98

oT\ ~

taction 1/14 98_ ~t '\ I~hut dow System
5/28/99

\ Restarted System

~
t

,........E

I ~
1 8 / 3/ 98 riel start up &

I
-. hut down 6/ /99

6

} ~
~

~ / r\e~ ----5y tern turned

\ - ystem turne
!t!.
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~ r~eml1M lILJ

~

~;=,
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r

~
,

91.0
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96.0
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93.0
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89.0

88.0
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1997
Nov 14

1997
Feb 8

1998
May 5

1998
Jul 31

1998
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1998
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1999
Apr 16

1999
Jul 11

1999
Oct 5

1999
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Well: 16MW-20

off 9/8/99

urned on 11/2/99

n 8/17/99
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\1 - Water LevelWater Level & Product Surface Elevation

hutdown for
Aodificotions 5/6/98

¥l ~~hut dow System
Restarted ~ "stem 5/28/99

~ ~
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[k~ __
~ ~ /
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~~ cr
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r ~
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90.0
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91.0
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96.0
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98.0

89.0
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Well: 16MW-21

on 8/17/99

ed oil 9/8/99

turned on 11/2/99
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\l Water LevelWater Level & Product Surface Elevation

hutdown for
I ~odifications ~/6/98

(\~

~I \ Restorted System /f\taction 1/14 98- If 8
/

3
/

98

fill
Shut dow System

t 15/28/99

,)~ \~ \ / ~\~
B ef start up lie
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/ E
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~B-- l-5ystem tur ,
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~ '1l1] i ~systen

1\ CI

lin N
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90.0

92.0
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93.0
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98.0
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Aug 20

1997
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1997
Feb 8

1998
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Jul 11
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Well: 16MW-22

Elevation

(ft)

105

103

Water Level & Product Surface Elevation
o = Product

'V - Water Level

102

100
Extr

98

97

95

93

91

90

G~ ~hutdown for
7 ~odifieations 5/6/98

~ :J ~ _. _
cetion 1/14/ 8 - 6~ ~ " ~ \ fS/28/99
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~ '\ ~ / j rief start up &
/ \ ~ hut down 6/9/99

/ ~~ / /~~
~ 'J ~ ~
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Feb 8

1998
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1998

Jul 31

1998

Oct 25
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Apr 16

1999

Jul 11

1999

Oct 5

1999
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Well: 16MW-23

~~

~~
Shutdown fotaction 1/141'98_

I I Modifications 6/6/98

I t
r~estarted ~ystem i;hut dow System

e, 8/3/98 5/28/99

J5l

~
t t

!:If r:>lM Q

I~r ef start up Ie
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~~
~
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~~ =
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98
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\l - Water Level
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1997
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1998

May 5

1998

Jul 31
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1999
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1999

Jul 11

1999

Oct 5

1999

Dec 31

1999



", ":.' ..:....:,:

(feet)' '

EQUIV.
FRESH'

'.YATER

89.79

',92:7'1:.,"·

93.37

,'94:95
94.62

"',,94;~3 :.:

95.03

,94.84,'"
94.67

, ',~4,5'4

94.37

.)94;32'

96.68

<94:78"

95.54

:94:22' ,.'.'

93.10

92:80

92.76

,92.17

92.58

,92.38,"

92.38

, 92.19/

92.20

'92.14 '

93.25

, 92:97,"

93:02

"".'93.29'

93.30

93,.01

92.24

92~50 '

92.50

90:97.',

(0:76,.

0.89

~0.36 '

, 0.50

;;':,'"0.05

0.39

-0.46

0.20

-0.07

1.90

"1.90,'"

0.69

-1.:45

-0.66

-0.08

-0.19

-0.62

0.40

-0.17

-0.04

~0.10

-0.05

Page: 1 of 1'6
Date: 12/14/99

92.60

91.98

92.38

92.20

D = Dry NA = Not Available

92.07' ',0.07

93.19 1.11

,0.27 '

0.09

0.05 94.62

<94.16

94.36

94.29

96.19

, 94.29

94.98

,93.53

92.87

92.79

0.65

0.27

:',,:::(6:02' ,

0.26 92.16

:'::':",'::'",,'6:16 :.'" ".,' ",92.05

0.23 92.00

'\S:~;19 '<>0.18 '

8.03 0.13 93.19 0.00

\~~28:::'>,:~L98)«:92:95"• ,', "-0.24

8.99 0.00 92.24 -0.71

.':'8:95<:::: ".",',:,0;27 ", ••.92.27 0.03

8.89 0.19 92.34 0.06

10.43" '>0:20:,<90:80," -1.54

8.63 0.19

',?S;?5.'<.,.'\O:23." ,
8.85 0.24

',",<,·',',9',.'0,",,2,' ',",,",.: "',,"', ',' '026, ,,,:,.;:,... ,' < , ,,"

9.07

00:00

oq:'OO "
00:00

.......
'.':'.'

Water Level Product Thickness Data

.161<:23 .:"'::.'" :'.':.:.......... ::.::<: .:'"

101.23

<.)'9.~:2..3'"
101.23

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

16MW-04

j '6MW~04 ,.',
.................' .. '

16MW-04

j6MW~o4".'
16MW-04

i~MW~O{',

16MW-04

.r6M\.V,,04

16MW-04

j~Mw~04,i><

16MW-04

,j~¥W~64' :; ••,.,'." ','

16MW-04

::i6MW~9..4,)
16MW-04

'16MW~64 ',' '

16MW-04

::.1l3MW-04...;.... .

16MW-04

lt3i,IfW~64,,'

16MW-04

:16M~,q4

16MW-04

,','i6MW~04 '
.................. ; ...

16MW-04

·'1't3MW-,04',,'•••.•.....• : ....<..•.•...

16MW-04

·t6iy!VV-Q4 '

16MW-04

.:··.·,"SMW~O'4> :.:;' h.(: :;;::i::.:;>:: ::. ,'(

I
I
I
I
I
I
I
I
I
I
I
'I
I
I
,I

I
I
'I
I

I



NA = Not Available

Page: 2 of 16,
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I
I
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Water Level Product Thickness Data

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

D = Dry

~O.34'

0.79

NA

0.00 '

-0.35

,'0;29
0.53

, ~0.02

0.67

0.71·

-0.23

·0.30

-0.01

0.46

91.23

90.95 '

91.35

'91.06 '

91.84

93.15

93.15 '

92.74

'92.95
93.56

". !:l3.54, '

94,33

94,.91

94.95

95.24

95.05

95.08

94.85

94.65

94,71

95.02

94.33

95.94

93.86

:93:40.',

93.14

93.17 '

93.05

92.83
, "

92.78

'. '<92.si
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Water level Product Thickness Data

Page: 3 of 16
Date: 12/14/99

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

93.20

93.10

92.87

92.15

93.45

93.45

93.49

94.45

94.97

95.24

92.42

92.45

.. 93:57'
":';'.'

93.26

93.34 .

93.59

. 93;52

93.04

93.22 .• '

92.86

92.14 •....

92.14

(92.31 .

92.31

96~55' .

90.47

·90.11

91.84

. 91.60

91.15

90.93

91.21

.90.76

91.07

NA = Not Available

-0.39

\':+0:54:..
1.24

········0,00

0.23
.. OS;

0.73

'·.0.34

92.50 NA

92.28

D = Dry

92.72
... . .
92:72 .

92.95

. '93:53

94.26

. 94:61

.... ·"Q~23 .

90.90 0.40

' .. 90Al/\0,49

90.71 0.30

0.20

7.80

8.69

·)0.74 '.

7.70

.. ' 7:;12'·;."··'

10.90

;. ····11 ::03;/> ..;"
9.15

0.49

'. ',;. ·;6.47;':. ·;o:5i:

10.07 0.36

"}/. ..:.. ·t:&~·.,·:·I:·":·:·p;:t~; 0: .'<:".:.;:i~:F41:' .• : 1;13 .'

-0.24'

. .•.. o,o5·

0.23

93.40<~0.06

0.13 92.92 -0.48

ctOO:' '93.22 .. '0.30

8.48 0.44 92.49 -0.73

. ;•. ~;9q::;· '0:09 <9~;06 . :\:·~0:42 '

8.90 0.09 92.06 0.00

. ·8:~O;«a:8 . "92;07 .. ;>:O~OO .
8.90 0.28 0.00

:0:4~;. "\):1'.93 ;
0.47 -0.07

;6;2()<"~0:13
1.88

'00:00

00:00':

00:00

100.97 00:01

;::.;,.6(),~7;.;{)O:()b;

'.' ···08113/99 .•.....

09/03/99

/09/15/99. .;',°9.97:•.';
10/26/99 100.97

.:.1)/02/99 .:;.:'·'100:97::'
11/12/99 100.97

..;.'. <: 100.97) ')';

100.97

,',:- .: : .

16MW-13

16MW-13

)f6MWc13.·.··

16MW-13

16MW-13

::i~rj,W~13'

1SMW-13

16MW-13

:16.Mw~13::::···.•..... ::
16MW-13

:':6'rviwi 13 .
16MW-13

aSMW-13'....: ..... '" .." .

16MW-13

;.16MWh3.:.' ..

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
·1
I
I



(1) Change in Water Elevation since last reported measurement

94.61

95.08

. 94.79

. 95.63

94.97

94.93 .

95.02

95.84 ..

93.89

93.47.'

93.14

93.10.

92.98

92.82·

92.74

92.61

92.45

92.43

91.87

93.61

92.73

93.35

93.58

.. 93.50

92.92

93.01

93.01

92.78

92.66

92.66

91.92

90.72

90.60

. 90.53

EOUIV..
FRESH

-'0.03

-0.56

1;73

-0.86

0.69

0.19

-0.10

-0.48

-0.09

0.18

·~O.4.9
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92.70 -0.15

92.58 -0.11

'92.49-0.09

92.35 -0.14

92;32

91.75

93.49

92.62

·93.32

93.51

'.93.40

92.92

:w~rER .
HEAD

::li~~il·· ;H.": If••.,,\·· ,.....:... '. . ::.: (feet)

91.71 -0.84

\':·:;.90:41· ··.··:>})O
90.26 -0.15

.90.20 ~0,06

D = Dry NA = Not Available

91.81 1.61 91.83

. 91 .37 . ' .• "0.44 91.44

,0.15 ..

0.18

:·:0.l3

0.11

.' ·0.12

0.14

0.15 .'

0.12

0:03

0.08

:.0>11

-0.24

.::.,·..:.:.:0.··;6.8.·.:·.·.· ...
.......:-:: ..:-:.:...

-0.43

0;93'"
0.09 94.89 -0.66

»/:~4;47 ••:.' ..', -0..42

94.63 0.15

'95;76'1·.13

0.85 93.16 -2.59

·,70,05·.·.·· ····93~43 0.26

0.05 93.10 -0.33

0~2i. . 92.87... .,.:. -0.22

0.16 92.85 -0.02

.....

8.30

:8:33: .'.'
8.90

10.40

.:'0:46:
8.85

..:. :'9':'2~'"

8.03

':::)7:33' .

7.14

::;3:40·...•.

00:00 8.07

""00:06« ::. . '8.16'
......... ;. .

00:00

.:90 :00 "

00:00

::00:06:<" ii:':.':.7.':',.7. '.' .' ....... , .... :. "

.Water Level Product Thickness Data

100.66

100.66 00:00 7.56

1°9:66 ·,·::<90:bO ::::.;·j;18.
100.66 00:00 7.81

. ··:Jq§::~K:,:.:·

100.66

···:106:66···.····

100.66

···1QO:~6.·.·.. ·•·

16MW-14

16MW-14

16MW-14

16MW-14

:::;;:,..€nv'W/i4:~:/ ;:~:: ....:... :":-:.;.::.<;"
,".:: ,", .: .. ,.'....... .';'. )::::.::~:.;./::

16MW-14 06/09/99

·.16MW/14: ::::·:/::::<ro.6.(0~i9.9 ..· "
06/10/99

::i6MW~f4/ :)::::;:.:06114/99'.·
;..:<.. ; " :'.':-:':.;';:." :.:- :.;•..: ........•.....

06/22/99

••·•··.•:\\07/?~/99·

08/03/99

.: ·:::Oah3/99
.': ;-:.

09/03/99

.·.· .. :..09/15/99 :

16MW-14 08/13/98

:·16MW~14.<··":;:<:':08/~.1)98

16MW-14 09/03/98

·:16MW-.14 .·/:..09/"0/98 .'
'.", , .

16MW-14 10/02/98

16MW"14 .. ' .' ,j::; \·.;qiioi98··
11/06/98

12/6'3(98.:.:
12/23/98

I

16MW-i4.:....... : .

16MW-14

16MW~J4:«;:..

16MW-14

16MW-'4:j....:- .....::.: .. ::: .....

I 16MW-14

:'l6MW~f4: i.'::':
........;...-:.

I
I
I
I

I

I
I

:.1?tv'I~t14:<:.:}'

I 16MW-14

.·16MW,;14::.):::

I
I
I
I

I
I
I
I

I
(2) Measurements Based on Mean Sea Level



I
Water Level Product Thickness Data
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90.94

.•. 90.85

91.18

. 90.9.8 ..

91.25

92.94

92.94'

92.94

92.59 .

92.58

93:49

93.33

94.33:'

94.77

95.06

94.71

94.56

94.31

94.40·

94.75

94.84

95.16

93.57··

93.10

92.86.

92.80

92.70

92.54

92.46

92.34

92.15

92.15 .

92.53

93.34

.... 93.61

D = Dry NA = Not Available

0.17

0.16

-0.91

:·:~O:06···

0.66

821/7;'\ .(.J~9:84.·/:·~0~22

0.12

92.18 NA

'::' 92.18 ·····.:0.00

92.18 0.00

.. 91.79 ~0.38

91.79 -0.00

92.41 0.61

92.62 0.21

93.06. · .. 0.44

93.60 0.54

.94.050.44

94.19 0.14

94.21 0.02

94.19 -0.02

94.35 0.16

94.26 -0.09

94.25 -0.01

94.86 0.61

92.78 -2.07

92.84 0.05

.. ·92]2 .·~0.12

92.57 -0.15

·"92:52·.: -0.05

92.39 -0.12

.::~rfq'::<::{.·92:29> ,/ 70;10..

92.21 -0.08

92.10 . ··~oj 0<: ....

92.05 -0.05

92.44 ··:·.·.0.38 ..

93.23 0.79

93.52.0.29

0.84

iA9

1.37

1:19

0.60

·····0.41

0.13

·0.05

0.57

.0":59

0.36

·.0.92

0.11

'··<:"':··6.11·
0.12

:>:0.10··.· .

7.37

6.78

00:00

.:'00:00......... : .. :.....;...

00:00

:'00:00

:'.. :::.

):()ii16/9$':
03/03/98

.···>o~Ji 2J9S.<)·
03/13/98

.. ·:··.O'4:/0?/~s.
04/09/98

.......

16MW-15

·.1~'Mitv~15

16MW-15

i"6MW~i5
.... :-.-: : .

16MW-15

16MW-15

.'jSMW2)S:··

16MW-14

:1§MWc.1..~··\>· :.

16MW-15

:16MW'::lS·· ..
.-:.:::.'.-:.:- '

16MW-15

":1~Mvt~}5· .:/ ..•..
16MW-15

I (1) Change in Water Elevation since last reported measurement

I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

(2) Measurements Based on Mean Sea Level

I



93.02

93.33

EQUIV.
.FRESH
WATER

'.', HEAD

.. ' (feet)
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-0.05 92.41

-1.87 90.64:

-0.37 90.30

.1".54 91 :56":'

-0.02 91.62

-1.19

-0.28

1.23

-0.11

0.21

"NA 92.11· .•

0.00 92.11

·-0.35 91.99.,••'

-0.16 92.55

0.35 92.85·.··

0.79 93.14

0.24 93.33 :."

94.96

93.78

94.11

'93.78:<

0.66 94.43

-0.74 93.69

-0.14 93.55

0.11 93·17

0.11 93.82

-0.04 93.8Cr

D = Dry NA = Not Available

Water Level Product Thickness Data

(1) Change in Water Elevation since last reported measurementI

I
I
I
I
I
I

I
I
I

I
I
I
I
I
I
I
I

I
(2) Measurements Based on Mean Sea Level



I
I
I
I

Water Level Product Thickness Data
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Date: 12/14/99 .

... ,.,

92.90 '.'

92.90

92.69

94.98

'92.68

92.43

•. 92.26 .••••••

92.10

92:11

91.96

.. 91.90

91.81

91.69

91.71

91.78

92.86

·•··· ... 92.98·.:

92.80

"92.59

92.24

92:67'.'

91.94

9i.86.

91.86

92~bo

90.39

··~(r22·

90.08

90.63.

90.79

'91.07<

90.86

91:54

91.28

. 91.37

NA

0.00

NA = Not Available

90.60

D = Dry

91.60 ". -0.42

91.93

91.84

91.78

91.66

91.68

91.73

92.86

... 92;98
""'.'

92.80

92:59

92.16

92.67

91.80

91.84

91.84

91:92

90.20

90;02

········.92.·02

92.02

'.:7:76...:.. . 1.03

7.76 1.03

. '.•8;'.9·:.·...... :"':':" :: •. ""1 ~28 .

7.57 0.04 91.25

":'/.::7.:$1\:)/'" ••• )0:07: ··<·.:9.1~3{ ..

00:00

09:07

':00:00

•..• :08/20/97,'..::,;"0::.

08/20/97

··.·•·•.·.···• ..•..;••··1610~1'37<·:·{ ...

16MW-16

16MW-16

(1) Change in Water Elevation since last reported measurement

j'~MW~16 .. ,
16MW-16

;}.~.MW~.16.·

16MW-16

:16M~~17

16MW-17

16MW~i7.•. "'·'

11/18/99 98.82 00:00

:.i~Mw~'i ..... .:.> (12Iq'199?.::.·~?i~i{i:;)oo:OO

iElfl/l~~16 .....

16MW-16

:if~MW~f6 '..
16MW-16

'1~Mw-i6; ·.:r,:::C•. :' .15J'1~t.~·~··· ••·::·;.
16MW-16

16MW-16 08/21/98 98.82 00:00 6.77 0.07 92.04 -0.07

JAM"Y"'6. i< . ••·.·.9~8)f/~8..:/·:::~~;~i·\QO:60...<).·.i~l:?f~i)... ·}\9.i94tY·· ······92,mi .•. .'. ·0,03

16MW-16 09/10/98 98.82 00:00 6.89 0,04 -0.15

J9.MW~16.···· ····>·:19.lq:2.19~;.:.· :.98;82.. ..:00:90···· ••.•·.··.)5:98:.··..: ":9~P8 '.'"0:09

16MW-16 10/20/98 98.82 00:00 7.04 0.04 -0.06

16~Wh6 ·:.11106i9§</9S:S2··/QO:OO .' -0.11

16MW-16 12/03/98 98.82 00:00 7.13 0.03 0.01

)1~tv1Vf)6' .j2/.23/98/·:·)(·98i8~..).00:OO.• : "0.04

16MW-16 01/26/99 98.82 00:00 5.95 0.00 1.13

.:.·.••...·.••..1•.•:.6..·.·. M.··.·.·.W.··. ;.· •.1.6.•··•· <:·:0.·3./.1.··.9/9.9.,.,,,,,,,,. 98'82 ·.·:· .•.:.•.0.0..:.0.0.·· ..•• :...... •••.... 5.··..·.83 ......·••• "'>6:00.' 012
' ,~"",': . '. . .

16MW-16 04/20/99 98.82 00:00 6.02 0.01 -0.18

>16M.W~5p· ':.':. ·· · .•/.&§/97)~9::·<· .>~ 8: 8 2'} ..·'00:00 '. . . '.·:.6.~3: .. ' .>0.01 ~O: 2 .1

16MW-16 06/01/99 98.82 00:00 6.66 0.09 -0.43

'16~~c1~.··.· .•···.•. :::.. ) .•()6/09/99.· ..}.913:~2.• ··•···· '00:00." ....•• {s: is ••. ··· '.' "</0.00 . 0.51

06/09/99 98.82 00:01 7.01 0.16 -0.86

>"<:06/16/99 :.>:•. 98.82 '00:000.03

06/14/99 98.82 13:40 6.97 0.02 0.00

\Q~/22j99.··.>9$.:.82 .. :09:30:)·.··· .. ·.:6/~~·. . .··· •..•:.0:09· 0.07

07/29/99 98.82 00:00 8.62 0.22 -1.72

:/.1sMWc16 . : . .. :i .. ::.08/O?/99.....: .. (98:82:··,.00:60: .. "':8:80...0;24 -0.18

08/13/99 98.82 00:00 8.97 0.27 89.85 -0.17

.... •• 69j63j99·::<·~K~~.·<Qo~o6· ...... <'90:47" '0.62

09/15/99 98.82 14:20 8.10 0.08 90.72

..":'.' ':. .. ;i9i?~j~9:.:.·: 'i:()98;~ 2"/) ):60:00:········ .··/.:~;"99)<.)..U(j; 30:' .···>.9P;~2.

11/02/99 98.82 00:00 8.22 0.31

I

16MW-16 05/15/98 98.82 00:00 3.92 0.10 ·94.89 1. 16

1:1eMw~:1'6"'"./..••• : •.•••••••.•• •::()n3.9t~8}; r:.S.?i?i" .... )/·()():Oq)i.·. .C •• C6:!47 •• ·••••···• :. /9. .•3.$.• '>i$?,3$) \·••·)\~~.~.4 ....•..••......
16MW-16 08/07/98 98.82 00:00 6.50 0.14 92.32 -0.03

I

I

I
I
I
I
I
I
I
I
I
I

I
(2) Measurements Based on Mean Sea Level



93.32

93:02

94.08

94.53 ..

94.52

.94.43 ,

94.52

94.55

93.23

94.03 '

94.27

94.38· .

94.42

94:77 ..

91.03

92.87

92.69

92:52. '.

92.49

>92.37<

94.63

92.2S::

92.02

91.97.'

92.10

93.34

92.97

93.32:::

93.10

92.90

92.56

92.63 .'

92.28

·92.22

EQUIV.
F.RESH

. WATER
···'.:H·EAD.

;lfeeti,: .:

92.44

·92:66.:
," ..

0.37

0.03

NA = Not Available
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92.28

91.63

1.21

0.94

7.50

8.15

10:23

10:45

Water Level Product Thickness Data

99.79

99.79

10/06/97

01/07/98

16MW-17

16MW-17

.16MW-17

I (1) Change in Water Elevation since last reported measurement D = Dry

I 16MW-17

':16MW~if)

I
I
I
I
I
I· 16MW-17 02/10/98 99.79 00:00 6.70 1.17 93.08 0.43

•·1'6MVv':tZ.:.::g?1241~8:::) ::9$,7Et ::::p():PQ it:·' ):§.5f.::· :i.·\Q.{3~::·:}/9~:2\·· .·····1:13·

03/03/98 99.79 00:00 6.07 0.95 93.71 -0.50

'•.:.:< .• <•..):....••...::: 0371'2/98 ':'99;79\160:00:: \.:.:.::.):;.•.:: 0::.(1 :.:.'. :::.<.:.•.• O~49\ .::. ,:<,,:: 94.01. '.: i:o. 30·......: .- -.: ..: .

16MW-17 03/13/98 99.79 00:00 5.32 0.07 94.46 0.45

116MW17.:<:.><,r::03/26i98·.::9~j9Ubo~06::.·r.:ih4:. :"/b~Ol . 94:54' ":'0.08 ..

16MW-17 . 04/03/98 99.79 00:00 6.64 0.10 93.14 -1.40

I <~:~:~~~:./::.::~:;~~;::«:::~:.:< ..~~:~~/::.::: .~:~: ". :::~: . ':~::~
:1W~Vv.':17 '::::':":04/24/98 "99)79:).: }OQ:()0·/5:57. . : "0.20 94.2J·:'O~06

I 16MW-17 05/05/98 99.79 00:00 5.64 0.27 94.15 -0.06

'16MW:,i:>:,:::.:'05iisI98·· ':::\$9.79'::< :bO~OO;:>:::·5:09.·: ..:'0:09' 94:70 "0:55

16MW-17 07/30/98 99.79 00:00 9.09 0.39 90.70 -4.00

I'~:~:~~'~<'>~:;~:;:: ....•:::~:.. .:~~:~~ ..:~:~:~::: ::::~ _~:~~
·~.~MW~1i-::::<.>:(j~1~1/98 '. ':~9:j~:::bo:bo .. : ·:<7:3.4: .:: .... '0;09 92.44 -0.06I 16MW-17 09/03/98 99.79 00:00 7.40 0.12 92.39 -0.05

16M\fy~j!< ::):::.:.<09/1.6/98::..: ':~~/!$:::oo:ooc '..'..:. :...i{48.· .. '92;30 -0.08

I
16MW-17 10/02/98 99.79 00:00 5.85 93.94 1.63

:1ijMWAf:.:\: :·:·:··.:j6/26/98:···:··:·····.:~:~/i~:.•.t· ....oo:oc):·· >:7:58 .•.• 92.21 -1;73

16MW-17 11/06/98 99.79 00:00 7.82 91.96 -0.24

I ·... 16Mw.•'.:.:'.17 .. ···;<':":":'::::':':'12/03/98<:.:·· '.: :'<99:79:::':'::)06:00" ·»)7:85: •<.... 9.1.... 9.'.3.<····-0.03
.:-:•.•... ;:.:- ..: ••..••...•.....•.••..' •...••.-... .::.......•... >,.;.• -:.;.:...... ,.'

16MW-17 12/23/98 99.79 00:00 7.83 0.17 91.95 0.02

1~:~~!:;S'rriid\¥~~;~:;::... ·. 99 79 r9090::COi90;:'·i· n·:'=16~;.$8g5 •••..• i:::~:~~'::":~::: :.. .~:::

laMWh.7.ii::\·;Q3/19i~,9· ...··'9~'7.~':::·· }OO:(ji:>}::}i6.;S1:/: :'ii.·~tPB<:·:~;t.27:,' "'. . ".0.34

I
16MW-17 04/20/99 99.79 00:00 6.73 0.05 93.05 -0.22

\1~M.w./1..:·.7.·.·:).:\.:i:05/07i99 ,',:s9ds. "":00:00 .••..•.:...•.•.•••..•.•.:.·:.:.:'.·'6:96>. : •.0..··..·.:·.0.·•.··:2.'- ;.•:.>..:.•..•..' 92.. ·.:.8·.9. <'-0.16.... ',.:'-.::.-. : ".:.::::::. ::..:.: ....•.:.......... . ;.; .

06/01/99 99.79 00:00 7.29 0.07 92.50 -0.39

I~:~~:~~:).} .,..~:;~:;:: ..,::::::': .. <:~~~~~> .·.·7;15 "':~:~~' ..:~:~: _~:::

16MWc17:':<">Q6/16i$9 :::.:99:79.:00:00' ··'0.04,·92~18 0.00

I
(2) Measurements Based on Mean Sea Level



92.22

92.73

92.73

92.48

92.71

93.84

93.45

94.83

93.89

95.39

95.80

95.63

95.91

95.18

94.84

'95.49.

95.19

96.29·

96.84

'93.82

93.55

92.29

93.08

92.91

90.62

90.47

90.34

91.33

91.02

90.51

90.34

91.56

91.34

91.02

0.00

-1. 73

-0.30

Page: 9 of 16
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-0.15
,...:., :21

-0.37

·~0.95

-0.18

1.68

-0.24

-0.32 .'.

90.09

90.39

92.18

96.84

95.19

D = Dry NA = Not Available

0.55

".::;":> :::·.::·~.3 ~·.b. 2. ":'\93.81 .

93.55 -0.25

92.29 cl.26

93.08 0.79

92.91::0.16

90.93

'89.98

89.80

'91.48

91.24

90.92

92.73

92.73

92.48

92.71

. 93.84

93.45

94.83

93.89

95:39

95.80

':.95.63

95.91

·'<~5.1.8

94.84

0.00

0.00

0.00

....'.... ·0:60

0.00

7.60 0.04

9.40 0.27

9.70 0.30

8.86 0.11

9.99 0.63

0:10

8.55 0.12

7.98

4.89

5.50

5.85

13:30

00:00

14:05

00:00

00:00

"0'"0",. O·'0..••... :.: .... ;: '.......:•.·.:.':·.·..•7·,··9··'6' • ."",.,;; ........... "., •••.:0·.··',00, ' ,....;.::...::.::<:)

09:03 7.96 0.00

{ILil«;/. :::0,00

0.00

·0;00

7.24 0.00

· .....>:.;:!5'.86,. .">.:.".'. :.,0.00 .

6.80

00:00

00:00'

00:00

'. 00:00

. ·.•.10:45··"·

08:30

10:30'

07:30

. 00:00· .

00:00

00:00 .

00:00

Water Le'vel Product Thickness Data

99.79

99.79

99.79

100.69

06/14/99

07/29/99

100.69

01IO?i~8·. ,100.69

01/15/98 100.69

.:o2ho/98 '. '·< •. :'100';6'9

02/24/98 100.69

·Q3I03/9S;:·'l()0.69 •

03/12/98 100.69

'03/1.3/98 ,.·.·<.·1 QO;6!:fOO:00

03/26/98 100.69 00:00

.•'04i03J98 <'100:S9'''''''OO;OO .

04/09/98 100.69 00:00

·i·()~hiI98,.<./100:~9"/OO:OQ·:.:,··,.,t /)("~;'?9i} :"/'('~~:9IP '}"':~iiI?4!} ......) /·.~)~65.

04/24/98

11/oi/99 99.79

·>11i1~j99.'····'.<:···.·:~~:·79··

11/18/99 99.79

'. ··,'::'1~I~1J~9..::~9:?~

05/15/98 100.69 00:00 3.85

.. ,.... »'<:.•' ,.:.'0·"7'''/' 3···.0·./··9··8..·.; :·;·······.. ···,:··· :':'1""0"'0"'6" 9"" •., .•• ",::, ••· 0···.·.0.·.·0·.·0, ',.'...•....,, ...::.•.,·.'· • 6.:.·8.7.·' ..;,•.•••.•.••, :...•.••..'•.'.. 0:01
. . ,', :>~'.' .,...... .. ", ' :.;.:.:... : '," .. ;." ' :::': .:, -.",:.~' .. ' .?:"..:., - - .:':-:::.:::<:

08/07/98 100.69 00:00 7.13 0.00

.OSI13/98:·'lOO:69 00;00 "\8..40< '0.00

08/21/98 100.69 00:00 7.61 0.00

.09103/98·......'00.69·.. .00:00· ,'7:77)").0.00

16MW-17

16MW-17

(1) Change in Water Elevation since last reported measurement

>J6MW~18 ...•• ·······' ..... ·~8/26i9i< .. :·:·.hR.9.,6$>.
16MW-18 08/20/97 100.69

.... .·..·10/06/97' ,'.,:,00:S9
.....:- ...:' .....;.;::-...

12/12/97

16MW-18

?tf3MWi~8

. 16MW-18

16MW-18

.1E?·MW~18 .'

16MW-18

·jeMW-18.':;;. .... .

16MW-18

16MW-18.

16MW-18

16MW-18

.':16MW"lB·· :<> ••: y. 9$VR!5j~:~,' :::;{ ..:,O]q'8;~,~/ ··.,.:(~6:'90."" :i ....:;:·~f·~18.·. ?}?:.).·R~iQ8 n··•. n.. si6;:?~· .. ::.::i·l

iSMW-18

16MW-18

;6MW-18

16MW-18

·'16MW218.

16MW~18 ..

16MW-18

I

I
I 16MW-17 08/13/99

•• ·r6MW~·1 .•i:·.·:·::":·:·· •.• /: .•• 0/(9)03/99>...:/9$(79.••... ...0f':9IP\t .T:.l:·§·4.~.:··.t.i?: /p:94 <.~ .•'.""'.• '" '!~1;3()

I 16MW-17 09/15/99 99.79

:,.~¥W~17':/./ .·'1Q/21;)?~$/·....?99.79'\" .
16MW-17

1·16MW.17.·

16MW-17

1'1'6MWJ7'

I
I
I
I
I
I
I
I

I
I
I
I

I
(2) Measurements Based on Mean Sea Level



93.29

92;90':"

92.92

~2.87·

92.87

92.57

91.59

91.44 .'

94.19

91.70 •

93.55

92.31

92.10

92.29 .. '

92.84"

92.63

92.85'

93.71

93.48.

94.83

. '95.44

95.24

95:74
95.49

94.25 .'

NA = Not Available

Page: 10 of 16
Date: 12/14/99

NA

-0.73

:.~0.21

1.12

1.42

··.,:.:·...:... ·:.b~68

-0.20

'··0.50

-0.24

·~f.26

D = Dry

0.01

".: ·0:01

0.00

····'·0.03

1.50

-2.34

0.00 -0.26

-0.39

0.02

........··.92.87.. •.•.. .~0.05

92.87 0.00.

... :.\.... :': ·:92:5i.;· .. cO.30

0.00 91.59 -0.98

::., :.91:44:: .. ':'-0.15

0.00 94.19 2.75

:i:'<:O~00.(·,:.91.70'. c2.49

0.01 93.54 1.84

"'92;30 .... -.1.24

0.01 92.09 -0.21

92.28. • ". 0.19

Water Level Product Thickness Data

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

I
I

I
I

I
I

I
I
I
I

16MW-18 06/01/99

I
:16MWd~</ .'.:'. ·:66/6919:~:/ .. ... :

16MW-18 06/09/99 100.69

O:16MW~1'8:{\.)/: :.06/10/99.:•.. .. : :'" :-:. .. ; ", ,' "..

I 16MW-18 06/14/99

h~M~~i§\/:: •. '."06/22/99':.

16MW-18 07/29/99

I .. f6¥W~}if·{i:·:.·:Q8/03/~9.< •..• »1()0:S9:. '.

16MW-18 09/03/99 100.69

:j6MW/1Si .:.<.} ···.09115/!39/L·

I .. ;~;~.:;::; ..
I ,.,: 11.21//01.. 81//9999 .

\fSMW-l.8·:::=

I
I 16MW·19

I
I



95.23

'<95:63:

95.53

'.·':!35:62.:,

96.04

'/96,98>

93.84

.·,·~3:5i·

93.33

...• 93:13 :

92.99

.92.93>

92.87

92:66 :

92.39

92.59

92.50

94.88 .

94.13

"94.53:'

93.98

93.52:

93.39

93:60.

92.94

92.86 .

92.86

.92.e6

91.57

91.44:

91.49

·.·91.?8

91.56

HEAD"

•(f~~i)i:

:. EQUIV.
. "FRESH

'«,WATER ....

Page: 11 of 16
Date: 12/14/99

NA = Not Available

1.00

-0.~20 .

0.48

.' . 0>11 .

0.36

:0.99 ..

-3.22

~0.18

-0.23

-0.20

-0.13

.-0.06

-0.06

~0.21

-0.27

0.20

-0.10

2.35

-0.74

0.38

-0.51

-0.47

-0.13

0.23

-0.68

". ·cO.06

0.00

'. -0.22

-1.11

.. -0.13

0.09

.. ~0.02.

0.08

-0.36

-0.64

1.54

D = Dry

<..:i:>:bl·.<:.· "··'.96.97

0.11 93.75

93;57" '

0.00 93.33

9.3.13

7.54 0.00 92.99

0;00 .' 92.93

7.66 0.00 92.87

.... ·,92.66

92.39

92.59

8.04 92.49

.. 94.85

94.11

·94.49

0.01 93.97

·:93.50

r7.17 93.37

',.:93.60 ..

92.92

9.05

':<9;'07<::(":··:.
8.99

"':':,:9:35 •.:.:....... .:. '>6.41 ::. " '.. '<9l:i~

9.99 0.46

13:55

.60:00

00:00

00:00.

Water Level Product Thickness Data

100.54

."'..' ...:106:5.4'.'

100.54

:1.00..54' .

"-'.: .:::..":..-:

(1) Change in Water Elevation since last reported measurement

(2) Meas.urements Based on Mean Sea Level

16MW-19

:i.6MW-19

16MW-19

:,.16MW~19·</ ....

I
I

I
I
I
I
I

I
I

I
16MW-19 100.54I '16MW~19 ....:. .100:54

16MW-19 100.54

I .~:~:~~: ::~~:::
::'16MWJ19 Oi20/98: ··::i:~().54

I 16MW-19 •.,., .:.: .. 11/06/98:~~~:::. ' .<~~:~~ )'(:.=:)/@.,9'4:»),"

100.54 00:00

'\66 :5'400:oo<i>

100.54 00:00

',:::\ilpO:§4' ... ,.'00:06 :'.:.: ",.' :

100.54 00:00

I

I
I
I

I
I



I
I
I
I

16MW-19

116MW:1S(/:

Water Level Product Thickness Data
Page: 12 of 16
Date: 12/14/99 .

EQUIV.
<FRESH
WATER • ..

.. HEAD,••.·..::,•.•..:...••.:.:•.••...•:..•...::.:..•.
.::(f~et.!.

-0.14 91.95

·0.24 ':'92:19.>

NA = Not Available

NA .....•.:.:~'~:.~$:::

-0.29 92.37

0:12 .. ":~2,:§2:

0.43 93.13

1.02 ... '/93.6'9-:.
. . ; .

0.69 94.32

-0.07 ·.::94:24/
," ...............•., .

0.33 94.53

0.1 0 ....:~:~~61 .....

-0.27 94.37

-0.13 :94.22:

0.13 94.34

0.0894.43.. :

0.86 95.33

-2.34 '.' 93 ..25<

-0.09 92.89

-0.16' .' .9.2:73)

-0.11 92.61

-0.22 92.4<t.

-0.00 92.35

-0.09 92.29:

-0.08 92.16

-0.19 92.()2.

1.23 93.22

-0.25 92.96

0.24 93.19

-0.05 93.13:

-0.18 92.96

. ~0.38 92:59 ...

-0.31 92.32

0.99 ·93.29

-1.02 92.30

"0.819.1.42 :..

92.16

D = Dry

\<92:27·
", ... "."..
91.98

:<92.10··

92.54

··93.56

94.26

:...:. ··::·:94.18

94.51

94.61

94.34

94.20

94.34

·94.42

95.28

92.94

92.85

·92.68

92.57

92.35

92.34

92.24

0.02 93.20

·:.{~2,94.·.·

93.19

0.04

)b~05 .

0.05

\:0:06······

0.01

100.82

:·;.:.:.:h.·..·.OO.:....'ji·j .:::' .... ::== .............•..•...••.•••..
", .. :';. . .;::>: :<.;: ..•...

100.82 00:01

/::.:,100.82·:00:00> ':.'
."~. . ...

100.82 09:35

:;::;00:82: ···'::00:00 ..'

(1) Change in Wafer Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

:1.6MW"20: ....

16MW-20

::i6MW~2o .:: ... :
. ... ~ .". .. '.

16MW-20

'.16MW-20.

16MW-20

16MW-io .:
16MW-20

:~6¥V(g~("::.
16MW-20

:16MW-2()·..........

16MW-20

:16r.iw~20·.·.::··\· ... :.

I
I

I
I
I
I
I
I

I
I
I

I

I
I



I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I

Water Level Product Thickness Data

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

Page: 13 of 16
Date: 12/14/99

2.95

c1.52 93.2,···
94.22 1.01 94.22

-0.8493.38

D = Dry NA = Not Available



Page: 14 of 16
Date: 12/14/99

I
I
I
I
I
I
I

Water Level Product Thickness Data

-0.14

··:6":19

-0.47

: 0.84

..•:::.,:. :···91:.03·:·

90.89

·91.08.:

90.63

91.45 )

93.39

93.91.

NA

0.52

D = Dry NA = Not Available

100.41

93.39

:93:9J .

:.•.. 94:52

96.88

·NA 94.52::

2.36 96.88

2.36 99:*+<

1.38 100.62

-1.27· ..···.·.99:35.:

1.02 100.37

~0,20 ····100.1 i
-0.05 100.12·

0.58 .. 100.70,

1.52 102.22

-2.8699:36:.::.... :':"

-3.17 96.19

-0.07. :.... ·96~1 i:
-1.68 94.44

-1.01 <93:43

6.98 100.41

-1.64·· ··9877:

-4.93 93.84

.::98.07 4.2398:07··

95.17 -2.90 95.17

:Y:~15;4i·l.2496:·~1:

96.11 -0.30 96.11

·i:):):~~(65/·::.:· .-1.46 ·.94.6r:

95.11 0.46 95.11

·99:24

100.62

99.35

100.37

100.17

100.12

100.70

0.00 102.22

:··>·.:.:·(0:00.·· .·99.36

0.00 96.19

·.·.0:66>·:··96.12

0.00 94.44

: .. >93.4:3

·;0222·:·:: ··oeroo':':··:: \7..:70: ::i?: ·.\.\..·.0:0.0... .. .....,:....:::.:. '. .:......>':: ::.....

102.22 00:00 5.34 0.00

..... ··:<192:22.:/.0:00

102.22 0.00
cLob ....
............: .

0.00

(1) Change in Water Elevation since last reported measurement

<1$M~~22'

16MW-22

j6MW~22· .:..
....:.:-.'..

16MW-22

16MWc,?2···

16MW-22

16MW-23
.. .

.:16MW-23 ..:....

I

I
I
I'
I
I
I
I
I
I
I

I
(2) Measurements Based on Mean Sea Level



93.32

93.84

92.96

94.32

99.36

94.68

94:86 .

94.72

·94.85

94.61

94.45

94.64

94.77

EQUIV..

fRESH '.....

93.91

··::99;i50 ..•···

95.38

95:48>

95.98

95.68

95.63

95.74

102.58

96.69

94.55

94.12 ..

93.55

: 94.37

94.05

94.27

94.26

93.78

93.57"

92.83

92.58

92.47

. WATER .....•..
:HEAD'::

···.(i~~t(··

-0.31

.-0:15

0.15

'0."2 .., .

-0.05

'0.11

6.84

.' -5.89

-2.14

~0.43

-0.57

<0.82

-0.32

·0.22

-0.01

-0.48

-0.21

-0.74

-0.25

. -0:11

Page: 15 of 16
Date: 12/14/99

93.61

D = Dry NA = Not Available

"92.25

92.64

94.53

94.65

'96;69

94.55

.' 94:12

93.55

:'94.37

94.05

';::94.27·

94.26

"'93.78

93.57

92.83

92.58

92.47

0.83

'J;26.' .

1.42

0.12

."';0::13

6.54

. NA

0.39

. ".0.15

0.82

" .4:59 ..

5.89 0.49 94.27 -3.94
.:.._........•.._ - :-. ":::";::.::;:,.::j' : :,._ '.':.' •. : :...•...... ' ..

:::~;45) <:.:••••.:•••·..9;-1~...\i>~4:7.1·· .. ·..··::):0.4~.
0.13 94.60 -0.10

.··:,<:>o:6fY.( <94:84·
0.09 94.53

':::'::. 0;08 ••.... :::·::....:94:38

Water Level Product Thickness Data

16MW-23

16MW-23

16MW-23

(1) Change in Water Elevation since last reported measurement

C17MW-07

'Ci7MW~07 .

C17MW-07 .

C17MW-07 ....••..•.....

ciiMW:'07. ';. ..:,::/j.?82i97:·:)X ':100.16".()0:00>··<7.:91.:·

C17MW-07 01/07/98 100.16 00:00 7.52

c17MW~07('" »'::.()1jj$j9·~ ..'· .··"1QO. i6···•.·.·od:QCi.<
C17MW-07 02/10/98 100.16 00:00

..·ciiw.W.cO?<\.·.>P2Ii4198 y" :.•i1¢~/I~::i ic>P:99 V\:( .M) nJ";~i§;'\: )'.ji#$?:··U: .\)as.21
C17MW-07 03/03/98 100.16 00:00

C17Mw~o7i>/<()3/1.2i98;r>.•..>.1.. 0..·.·.0.·•.··.;ie·.···:.«·.·.QO:QP:)).••.... :-... .;":> .• -... ;.;.:;:•...

C17MW-07 03/13/98 100.16 00:00

·.C.17MW~07.:..:i()~/~~/98:":i~){H6: .:OO~89:'

04/03/98 100.16 00:00

.Q4/P9198 ..:;60.16:60:00···· '.,

04/17/98 100.16 00:00

O<l'/2<lI98 ./»':,00:16'. . ···()O:OO.

01/07/98 102.58 09:49 8.67 0.00 93.91 0.00

·:'.6MW"23:::?:' >{'{P?/.··19/9S:::)) ••·.··.··'102.58·•.••••.•• ·"ob:obi:.:<) »2.:.9.8..:.:./:>.". {/O:OO> :.:) .••.••.•·..9.··....·.9.·..... ··...·.6.0.'. :.····:>.5:69>.·
»:-:"';'.';".'." ..-:.: :-.':.:.:.;..... . :::-;. :.:.:.;......... ..- ...•.......:..• :

16MW-23 02/24/98 102.58 00:00 7.20 0.00 95.38 -4.22

·')1$MW~23/':•• :,•. '»))03103/98' .·.··.:·/102;5·8'< ,•.'.·.iOO:OO..:·.... ·· ······:i:16n·:\\:o:oO···············>···:··· \95~·48·.".::· .•:·.:b..1.0 '..: .'
' ;.. ;.;.:..... . :.; .:.:-:.::.:.:::.:-::::.:-.. . ::-::: -:-:.::.. :;.: :...;-;. : ..:.. '.::;..- - .

03/26/98 102.58 00:00 6.60 0.00 95.98 0.50

·'.:16MW~23ii:/./..··b..·~..• ·./.···.O.·.3i9B><:lb~ .5~.oo~06<·}:6;90. ..:•. ·:.:.·..•..••.0· ·.:..0.0.··. ••••••: : :.•.•.....:.:..•.:95~68 '.:::: •. ::0 :30
.,;.:-: .. . ,. ':-." ," :- ;.;.:-:.;.. ; :............ . ;. :.- : ::- .

16MW-23 04/17/98 102.58 00:00 6.95 0.00 95.63

•• i~~W"23·L .• :::••.• ?.:'.'.:·.:'.{()4i.2.4/.·.9S·lOi:58.:00:oo<.gTs4 '>'0;00 ...• :...95:74........... ".::.;;',;':'.

16MW-23 05/05/98 102.58 00:00 0.00 0.00 102.58

·j6MVV~23··.r} .'. :0511>5/98 "102,5S·'iOq:O()< ,·/<:.5:8~·.. ·• •• ····0:06.·.:·

16MW-23 07/30/98 102.58 00:00 8.03 0.00

.j~MW~23.".: ··••·.•·.···.//.:.O~[i3198 "102 ..58 ·:.;:O():Op>···i.6:46·.·.·.. ··· ·..··O~OO· .' .

16MW-23 10/02/98 102.58 00:00 9.03 0.00

:1.pMW~23:" ~•.·•....•.••···.·····:p~/~6/99·· ..·•··· .'. '.• 1'o2.5ir ····.:00:00· ....>., ·: .•• fL21 ··•···••. \0;00 .'

16MW-23 03/09/99 102.58 00:00 8.53 0.00

16'Mw~2j' .. '<03(19/99 .' .;' ' .• '·.'.·102,.58 QO:OO·«iS·;3J ·.:0;00··••

16MW-23 04/20/99 102.58 00:00 8.32 0.00

>'16MW:::23< •. ::"o6/6l/99.:>:102.5~'>00:o6if8Cr <0.00 .

06/09/99 102:58 00:01 9.01 0.00

•• 16MiN~23...:' ·····.··.::06/22/99< > ··.•.·102:58··· •'.10:00· .. i: · · ··.9.75·· '0.00"

16MW-23 08/03/99 102.58 00:00 10.00 0.00

.. 16MW~i3;\:}:·:: ».09.115199'" ..•..•...• ' ':102.58:>}>15!0(j:> . ." 0;11'" . 0.00 .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(2) Measurements Based on Mean Sea Level



Page: 16 of 16
Date: 12/14/99

D = Dry NA = Not Available

94.77

.·.;.;..·.95.51

-2.41 93.86

.;... <:>.)8>: . 93.30 ..

92.93 -0.16 93.14

:;:t:; :i\/:i·.??)ii/}·"F.)Fp!lf}i ).;••.;.:;.~lf;138 / .~0.0492.98 .

0.15 92.85 -0.03 92.97

92.74;: ··;:·~0.1092.81

92.61 -0.13 92.78

92~58·0.03 . ;92:66.

92-.44 -0.14 92.50

..• 92.490.05 ·92.59

6.35 0.10 93.81 1.32 93.89

.0~11 .93.54 -0.26.·.· ·93.64·.

6.22 . 0.07 93.93 0.38 93.99

. ···93.55-0.3793:64.:

0.07 93.38 -0.17 93.44

<:..0 ..13 ... ·92.97 -0,41.. .. .·93.p§

0.00 92.96 -0.01 92.96
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Water Level Product Thickness Data

(1) Change in Water Elevation since last reported measurement
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